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The device operates according to the accompanying documentation and the
equipment labelling, provided that it is assembled, operated, maintained and
repaired according to the accompanying documentation. The device must be
inspected at regular intervals. The device must not be used if found to be de-
fective. Damaged, missing, clearly worn out, warped or contaminated parts
must be replaced immediately. If a repair is necessary, the manufacturer and
distributor recommend requesting advice via telephone or in writing from the
nearest regional service centre. Maintenance and repairs must only be carried
out at the service centre or by specialists authorised by the manufacturer. The
user of the device shall have sole responsibility for any malfunction or damage
which is due to improper use, poor maintenance, improper service, improper
repairs or modifications carried out by unauthorised persons.

Each device has either a serial number or a UDI (Unique Device Identification).

Serial number system:
The coding system contains the code for the product group, the year of manu-
facture (YY) and a 4-digit numeric code (ZZZZ) for unique identification.

Ventilator unit

elisa 600 0400600hul06YYZZZZ
elisa 800 0400810hul08YYZZZ77Z
elisa 800 VIT 0400800hul08YYZZZ77
Control unit

elisa 600/ elisa 800 (18") HD18-YYZZZZ
elisa 600/ elisa 800 (21") HD21-YYZZZZ
UDI system:

The coding system contains the Global Trade Identification Number (GTIN),
the code for the product group, the year of manufacture (YY) and a 4-digit
numeric code (ZZZZ) for unique identification. The system complies with the
requirements for the GS1 standard.

Ventilator unit

elisa 600 (01)04260171272705(21)0400600hul06YYZZ27Z
elisa 800 (01)04260171271203(21)0400810hul08YYZZZ7Z
elisa 800 VIT (01)04260171271210(21)0400800hul08YYZZ7Z
Control unit

elisa 600/ elisa 800 (18") HD18-YY1234

elisa 600/ elisa 800 (21") HD21-YY1234
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1.1 About this manual

These instructions for use describe the intended use and the operation of
the following products:

elisa 600 | Intensive care ventilator | Software version 2.09.x
elisa 800 | Intensive care ventilator | Software version 2.09.x

The software version installed in your device is displayed on the standby
screen.

The present document “Basic Instructions for Use” describes the intensive
care ventilators mentioned above.

The following supplements to these instructions for use are available
as separate documents:

Title For devices Content
IFU Supplement A | elisa 600, elisa 800 / Manoeuvres, Functions, Venti-
elisa 300, elisa 500 lation Modes

IFU Supplement B | elisa 300 to elisa 800VIT | LeoCap

IFU Supplement C | elisa 300 to elisa 800VIT LeolLyzer

IFU Supplement D | elisa 300 to elisa 800VIT Pulse oximetry and LeoClac

IFU Supplement E | elisa 300 to elisa 800VIT External interfaces

IFU Supplement F | elisa 300 to elisa 800VIT | elisa@megs

IFU Supplement V | elisa 800VIT VIT Module Handbook

The manufacturer reserves the right to further develop the device and/or
carry out changes in terms of technical progress.

The manufacturer's and distributor's contact details are stated on the
back cover.

10 Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10
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1.2 safety information in these instructions for

use
All warnings and precautions must be read and observed!

The symbols below identify dangerous situations which may occur when
users fail to observe these instructions for use:

Refers to dangerous situations which may occur when failing
to observe the present instructions for use.

“Warning" refers to a situation which may cause injuries to

Warning the user or the patient.

“Caution” refers to a situation which may cause damage to

Caution the equipment.

Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10 11
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2.1 Intended use

elisa 600 / elisa 800 ventilators are designed for adult, paediatric, and
neonatal patients requiring ventilation support. The range of application
covers invasive and non-invasive ventilation as well as HFOT (high-flow
oxygen therapy).

Patient category Weight

Adults 30-500 kg
Children 3-150kg
Neonates (elisa 800) 0.3-6.0 kg
Neonates (elisa 600) 2.0-6.0 kg

There are no known contraindications. It is the user's responsibility to se-
lect appropriate settings in consideration of the clinical situation of the
ventilated patient, periodically review these settings and adapt them
when necessary.

When combined with an application system for volatile anaesthetic agents,
elisa 600 / elisa 800 can also be used as an anaesthesia workstation. For
more details, please refer to the separate document “Instructions for Use
- Supplement A - Manoeuvres, Functions, Ventilation Modes”.

For a description of the device functions, please refer to chapter “5.1 Gen-
eral description of the equipment functions”.

2.2 Areas of application

elisa 600 / elisa 800 is approved for stationary use and patient transport
within health care facilities.

14 Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10
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Warning |+ inthe presence of flammable anaesthetics or highly

flammable substances
+ in hyperbaric chambers
+ during out-of-hospital transport of patients
* in EMS settings and ambulances
+ in aircrafts or helicopters

2.3 Differences between elisa 600 and elisa 800

+ in close proximity to nuclear magnetic resonance equip-
ment (MRI, NMR DEVICES)
+ in close proximity to electrosurgical devices
& + simultaneously with a defibrillator
+ in potentially explosive areas

Options elisa 600 elisa 800
Mesh nebulizer interface optional standard
VIT interface not available optional
Paux I function: .

Cuffscout optional standard
Paux II function:

Oesophageal pressure optional standard
measurement Peso

Paux II function:

IAP (Intra-abdominal optional standard

pressure)

Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10
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3 | General safety instructions

3.1 General safety instructions

Reference
These basic instructions for use describe the products:

elisa 600 | Intensive care ventilator | Software version 2.09.x
elisa 800 | Intensive care ventilator | Software version 2.09.x

Safe operation

In order to guarantee the safe operation of elisa 600 / elisa 800, the sys-
tem must only be used as described. Before putting the system into op-
eration, users must familiarise themselves with these instructions for use
and with Supplement A (Manoeuvres, Functions, Ventilation Modes).
Depending on the functions used, users must also familiarise themselves
with the relevant supplements (see section 1.1).

As a matter of principle, all guidelines in these instructions for use as well
as applicable legal provisions for the use of a ventilator must be observed.

Users must be trained in the use of the equipment to ensure safe opera-
tion. Please contact your sales organization to receive the required train-

ing.

Secure positioning

Verify the secure positioning of the device which must not be tilted or set
up at an angle.

Moving the cart with the device

Check that the device is securely fastened on the cart. Release the locking
brakes on the cart wheels.

When moving the cart over thresholds or when entering a lift, for exam-
ple, slightly lift the cart.

Use only the handles on the sides to push the device, do not

D L |
Warning use the control unit - risk of tipping over!
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Patient safety

elisa 600 / elisa 800 may only be operated by qualified medical staff (phy-
sicians, certified nursing staff, nursing staff specializing in intensive care
medicine, respiratory therapists) in order to guarantee an adequate inter-
vention in the event of a device malfunction.

Patients connected to the device require continuous surveillance by spe-
cialist staff. If a patient is connected to the system, make sure that the
alarm limits are adapted to the patient condition and the alarms are acti-
vated.

Only one patient may be connected to a ventilator at a time.

A Keep a manual resuscitation bag ready to be able to contin-

. ue ventilation in the event of a device malfunction.
Warning

Reporting obligation
The manufacturer and the competent authority of the member state

where the user and/or patient resides must be notified of all serious inci-
dents involving the product.

Accessories

Only use accessories and accessory components specified in the list of
accessories; these product have been tested by the manufacturer and are
approved for use with the device. If employing different accessories, the
user is required to test and demonstrate the safety of the system prior
to its use. Restrictions regarding the application of the breathing circuits
used must be observed (drug nebulization). In order to prevent adverse
effects on the ventilator performance (prolonged mean expiration time,
AutoPEEP, false triggering, flow-generated noise, ...) the tube-in-tube sys-
tems (coaxial breathing systems) must be designed for low flow resist-
ance.

All accessories used must have an EC declaration of con-

A formity in compliance with the medical device directive

93/42/EEC and they must have passed the elisa 600 / elisa

Warning | 800 system test. The device shall only be applied within the
scope of its intended use.
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Use of accessories other than those specified may result in
A increased electromagnetic emissions or decreased electro-
magnetic immunity of the device and cause incorrect oper-

Warning ation

& Do not reuse components intended for single use.
Warning

Classification

elisa 600 / elisa 800 is a Class IIb device according to Directive 93/42/EEC
concerning medical devices, Annex IX, section 1.3, rule 3, section 3.1, rule
9 and section 3.2, rule 11, as well as according to Regulation (EU) 2017/745
on medical devices, Annex VIII, rule 12.

Classification according to EN 60601-1 Medical electrical equipment - Gen-
eral requirements for basic safety and essential performance:

DEVICE OF PROTECTION CLASS I, with internal power supply. Protection
against electric shock hazards by protective earth terminal.

APPLIED PARTS with an electrical connection (type BF):
*  Mesh nebulizer

+ (O, sensor Masimo IRMA / ISA

+ (O, sensor LeoCap

*  Multi-gas sensor LeolLyzer

*  SpO, sensor

*  Nurse call

+ elisa@megs (medical device interface)

*  VIT SensorBelt

A Only accessories included in the accessory list may be con-

R nected to the type “BF” connection ports.
Warning yp P

A Always connect type BF equipment to the device before con-
necting it to the patient.

Warning
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{E Be sure to connect the equipment to the appropriate inter-
faces on the back of the device. Check that all connectors
Warning | are properly secured.

APPLIED PARTS that conduct patient gases:

+ Partsintegrated in the elisa 600 / elisa 800 system (such as assemblies
or modules) are inspected by the manufacturer.

« External parts conducting patient gases, which are connected to the
elisa 600 / elisa 800 system, are inspected by the manufacturers of the
parts concerned. For details, please refer to the documents enclosed
with these parts.

CONTINUOUS OPERATION if applied in compliance with the intended use
and within the indicated temperature limits.

Electrical hazard

elisa 600 / elisa 800 is exclusively designed for use in an electrical environ-
ment according to VDE 0100 part 710 or EN 60601-1. elisa 600 / elisa 800
must not be used if there are doubts concerning the quality and function
of the protective earthing of the electrical installation.

The housing must be dry before the device is connected to the mains sup-
ply. It must be ensured that the supply voltage corresponds to the ratings
on the type plate on the back panel of the device.

The system must be stored and operated at the temperature and humidi-
ty levels indicated in chapter 12.4 “Technical specifications”.

The system must always be disconnected from the power supply before
cleaning, repair or maintenance work.

All approved accessories and the sockets in our devices

A where they are connected are not defibrillation-proof. It is
Warning mandatory to remove these accessories from the patient
during defibrillation.

Potential equalisation

The potential equalisation connection has been designed for a potential
equalisation conductor according to DIN 42 801 and EN/IEC 60601-1. The
purpose of this connection is the equalisation of the potentials of the sys-
tem and that of other medical electrical equipment which may be touched
at the same time.

Connection cable: We recommend using the connection cable from Hae-
berle GmbH + Co. KG (e.g., part number 21880 for a 1-metre cable) accord-
ing to the manufacturer's directions.
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Do not employ the equalisation cable as a protective earth conductor.

Fire hazard
elisa 600 / elisa 800 must not be used in potentially explosive atmospheres
or in the presence of flammable anaesthetics.

Risk of electromagnetic disturbance

Devices that generate electromagnetic disturbance at levels exceeding
the values of EN 60601-1-2 can affect the safe operation of the device and
endanger the patient.

Devices that generate high frequency fields and are installed close to the
system can affect the safe operation of elisa 600 / elisa 800 and endanger
the patient.

The use of mobile communications equipment at a distance
A of less than 30 cm from the device, its accessories and ca-
bles can affect the safe operation of elisa 600 / elisa 800 and

Warning endanger the patient.

& elisa 600 / elisa 800 must not be used in close proximity to

Warning nuclear magnetic resonance equipment (MRI, NMR devices).

Electromagnetic compatibility:

elisa 600 / elisa 800 is only intended for use in an electromagnetic environ-
ment in which radiated RF disturbances are controlled. The users of elisa
600 / elisa 800 can contribute towards avoiding electromagnetic interfer-
ence by maintaining the minimum distance between portable and mobile
high frequency communications equipment (transmitter) and elisa 600 /
elisa 800.

The use of other electrical devices, e.g., power cords, may
A result in increased emissions or decreased immunity per-
formance of elisa 600 / elisa 800. This may put the patient

Warning at risk.

Using other electrical devices with elisa 600 / elisa 800 or in
& its vicinity can cause interference. The correct performance
of elisa 600 / elisa 800 must be verified prior to connecting

warning | e batient to the device.
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All the elisa 600 / elisa 800 features are fully functional if the
place of use meets the EMC requirements set forth in the
Remark | applicable regulations. Detailed information on electromag-
netic compatibility can be found in chapter 12.10 “Guidance
and manufacturer's declaration”.

In certain EMC environments, some functions of the device
may fail briefly (e.g., restart of the display). These functions
will automatically be reset. The ventilation functions of the
device are not affected at all by these occurrences.

Remark

3.1.7 Safety standards

The intensive care ventilator was developed and manufactured according
to the following safety standards:

EN 60601-1
Medical electrical equipment - General requirements for basic safety and
essential performance

EN 60601-1-2

Medical electrical equipment - General requirements for basic safety and
essential performance - Collateral standard: Electromagnetic compatibili-
ty - Requirements and testing

EN 60601-1-6
Medical electrical equipment - General requirements for basic safety and
essential performance - Collateral standard: Usability

EN 60601-1-8

Medical electrical equipment - General requirements for basic safety and
essential performance - Collateral standard: Alarm systems: General re-
quirements, tests and guidance for alarm systems in medical electrical
equipment and medical electrical systems.

EN 80601-2-12
Medical electrical equipment - Particular requirements for basic safety
and essential performance of critical care ventilators

EN 80601-2-55

Medical electrical equipment - Particular requirements for the basic safe-
ty and essential performance of respiratory gas monitors

Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10 23



3 | General safety instructions

EN 62304
Medical device software - Software life-cycle processes

EN 62366
Medical devices - Application of usability engineering to medical devices

ISO 14971
Medical devices - Application of risk management to medical devices

DIN EN ISO 80601-2-13
Particular requirements for basic safety and essential performance of an
anaesthetic workstation

3.1.2 Safety functions

Power up test

When switched on, the device performs the power-on self-test: the hard-
ware and software modules whose function is relevant for the safety con-
cept and the supply are checked. For safety reasons it is not possible to
bypass this test.

For a list of all alarm messages during the power up test,
Remark | please refer to chapter 9.5 “Error messages during power
up test"”.

Alarms were implemented in the ventilator as safety functions in order to
warn the user if the patient is at risk.

Device alarms Monitoring

Gas supply

Electrical supply

Sensors

User interface

Device control system

Visual and audible alarms
VIT module (if available)
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General safety instructions | 3

External components (if available):
CO, sensor, multi-gas sensor, mesh nebulizer, Cuffscout, etc.

All device alarms are evaluated during ventilation, in
standby mode and when the automatic patient detec-
tion function does not detect a patient. An alarm is trig-
gered when applicable.

Patient alarms Monitoring

Airway pressures

Tidal volume / minute volume

Respiratory rates (overall/spontaneous)

Leakage

O, concentration

In combination with the appropriate sensors: gas con-
centration of CO2, sevoflurane, isoflurane

Patient alarms are only evaluated during ventilation and
when the automatic patient detection function detects a
patient. An alarm is triggered when applicable.

System test

As a matter of principle, a system test must be carried out before the
ventilator is used.

& Never carry out a system test if a patient is connected to the

Warning device.

The system test ensures that all safety-related functions and components
are tested before the ventilator is used. The system test can be bypassed
in the event of an emergency.

If the system test was bypassed, the system cannot determine the correct
values of the currently used breathing circuit which are necessary for op-
timal compliance and resistance compensation. In this case, the measure-
ment values of the last system test are used.

If accessories were modified or the breathing circuit was exchanged, the
system may not be operating within the specified accuracy and tolerance
ranges.
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After changing the patient category, it is not possible to skip

Remark the system test.

3.7.3 Work carried out on the device

Repairs, service and maintenance on the device must only be carried out
by authorised personnel. The maintenance intervals and measures are
described in chapter 11 “Maintenance”.

Never carry out repair, service or maintenance work if a pa-

R tient is connected to the device.
Warning
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4 | Components and assembly

4.1 System overview
The standard components of the intensive care ventilator elisa 600 / elisa
800 are:

A Control unit
B Ventilator unit (including valve bar and battery)

Furthermore, the ventilation system can be expanded to include the fol-
lowing options:

C Cart with height-adjustable standard rail
+ Tube hanger (not shown)
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4.2 Main components

4.2.1 Ventilator unit
Front

W
¥
@
)
0
.
5 5

Alarm indicators of the ventilator unit
Power ON button

Paux!

Expiratory port

Paux II

Inspiratory port

Pneumatic nebulizer connection

Handle or standard rail (on both sides)
Plug for system test

Exhaust gas port (on the side of the device)

XTIommonNw>

A The ventilator and the connected accessories must not be
covered during operation or while the internal power supply
Caution | system is charging.
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Rear panel of elisa 600 (standard configuration)
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elisa 600 can be upgraded with a mesh nebulizer interface:
Please contact your service technician for details.

Rear panel of elisa 800

N w>

mm

30

/

Oxygen supply
Service port

Compressed air supply

Mechanical interface for control

unit

Connection for control unit

Fan
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K Battery compartment

L Type plate

M Interfaces (see detailed view of
the interfaces on the next page)
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Detailed view of the interfaces:

Picture # Assignment

Serial interface, type BF
(coloured blue)
(configurable)

Mesh nebulizer interface
(option for elisa 600)

VIT interface (not on elisa 600,
option for elisa 800)

& Only devices which comply with the EN 60601-1 and/or EN
60950 standard may be connected to the serial interfaces of
Caution | elisa 600 / elisa 800.

& The service port is only intended for use by authorised ser-
vice staff for maintenance purposes.

Caution

4.2.2 Control unit
@

Control unit

Alarm indicator of the control unit
VESA FDMI

Control unit arm stand

2 x USB interface

Display port

mMTmMmgNm@>
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The elisa 600 / elisa 800 control unit is usually placed on the ventilator
unit by means of the arm stand. The control unit has a VESA Flat Display
Mounting Interface (FDMI) which allows it to be installed separately.

Remark

AN

Caution

If the control unit is to be set up at a distance from the ven-
tilator unit, a special elisa extension cable must be used.
(See list of accessories and the corresponding installation
instructions).

Only approved accessories may be connected to the USB in-
terface (refer to separate accessory list).

4.2.3 Valve bar

The elisa 600 / elisa 800 valve bar enables a quick exchange of all pa-
tient-side connections and is composed of the 3 following elements:

A Inspiratory valve
B Expiratory valve
C Expiratory flow sensor

A

Warning

A

Warning

32

| ]
\
|
|

|

The modules used need to be reprocessed before each use
(see chapter 10).

Before each use of the valve bar modules, visually check
each module for damage. Make sure that components are
intact and complete. Do not use a module that is damaged
or incomplete.
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4.2.3.1 Reusable modules (adults / children)

The reusable modules need to be reprocessed before each

Warning use (see chapter 10).

Description of the reusable modules and their components

A Inspiratory valve
Metal disc
Inspiratory valve membrane

Free breathing membrane

Valve basket with mushroom
valve

m |0 [N |@

F Expiratory valve

G PEEP membrane (expiratory
valve), 3 parts, consisting of sili-
cone membrane, disc and silicone
disc

Do not disassemble the
flf PEEP membrane. This
is neither allowed nor

necessary.

H Sealing ring expiratory valve

A Check the proper fit of the
sealing ring.
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L Expiratory flow sensor

M Sealing plate

N Sealing ring expiratory flow sen-
sor

A

Warning

Before each use of the valve bar modules, visually check
each module for damage. Make sure that components are
intact and complete. Do not use a module that is damaged
or incomplete.

4.2.3.2 Disposable, single-use modules (adults / children)

A

Warning

A

Warning

A

Warning

A

Warning

34

Disposable, single-use modules cannot be autoclaved. If
steam-sterilized by mistake, they must not be used again
because they will be deformed due to the high tempera-
tures, and proper usage is no longer guaranteed.

Disposable, single-use modules are intended for a maxi-
mum period of use of 7 days.

Before using the disposable, single-use modules, check
the expiry date on the package. Do not use disposable, sin-
gle-use modules after their expiry date.

Visually inspect disposable, single-use modules before use.
Check the components against the package insert to verify
that all components are available and properly installed. Do
not use modules if components are missing or if installed
improperly.
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When the disposable, single-use modules are used in com-
bination with drug nebulization or respiratory gas humid-
ification, a large amount of condensate is to be expected
in the module. If accumulated condensate adversely affects
the ventilation function, the module needs to be exchanged.

In contrast to the reusable modules which can be repro-
cessed, the disposable, single-use modules are made of a
light material, which may require special circumspection
when inserting them into the device.

Therefore, check that the modules are properly installed.
This is ensured when you hear them click into place and feel
them engage.

In contrast to the reusable modules which can be repro-
cessed, the disposable, single-use modules have a straight
fitting for the breathing circuit.

When a device protection filter and the Paux ports (Cuffscout
or oesophageal pressure measurement) are used at the
same time, access to the Paux ports is considerably restrict-
ed.

We are currently preparing an elbow adapter.

Description of the disposable, single-use modules and their compo-

nents
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F Expiratory valve
The expiratory valve is fully as-
sembled and ready for use.

G PEEP membrane, three parts

Check that the tabs on

the sides of the PEEP
& membrane did not become
detached during the
transport.

H Sealing ring

A Check that the sealing ring
is properly seated.

L Expiratory flow sensor
The expiratory flow sensor is fully
assembled and ready for use.

The disposable, single-use
A expiratory flow sensor has

no sealing ring on the side!

M Gasket

Check that the seal is
A properly seated at the top
after the transport.
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4.2.3.3 Removing the valve bar

Actuate the respective release lever to be able to remove the individual
elements one after another (push release levers E and F backwards).

D Release lever for expiratory flow sensor
E Release lever for expiratory valve
F  Release lever for inspiratory valve

4.2.3.4 Installing the valve bar

The valve bar is assembled in reverse order. Introduce the modules into
their respective slots at a slight angle from below and push them upwards.
Make sure that the mechanical locks engage.

A All valve bar modules must be reprocessed before a patient
- may be connected to the ventilator.
Warning
Observe the correct sequence when inserting the inspirato-
Remark .
ry and expiratory valve!
4.2.4 Battery

elisa 600 / elisa 800 can be equipped with a maximum of two batteries.
One battery is usually included in the delivery.

To insert or change a battery, remove the battery compartment cover on
the back of the ventilator. To do so, open the screws manually.
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Remove the new battery from its packaging and push it into the compart-
ment all the way. The guides allow the battery to be inserted only in one
orientation. The capacity indicator faces out.

If you use only one battery, you can place it in any of the two
battery compartments.

Remark

Close the battery compartment with the cover. Further information on
battery usage can be found in chapter 6.1.2 “Internal supply system (re-
chargeable battery)”

4.3 Cart (option)

Place the ventilator on the cart. Be sure to hold it only at the carrying
handle on the left and right of the device. Fasten the ventilator using the
locking mechanism on the bottom of the platform.

The cart has a height-adjustable standard rail to which accessories can be
fastened.

38 Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10



Components and assembly | 4
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A Do not use the cart in case of apparent damage.
Warning

A All devices and accessories must be securely fastened to the
cart and checked for tightness. Insufficient fastening can re-
Warning | sultin damage to the device and/or personal injury.

The user must apply the brakes on the cart wheels during
stationary use of the ventilator.

>

Caution

>

Do not sit or stand on the cart!
Caution

A In addition to elisa 600 / elisa 800, the cart accepts a maxi-
mum load of 10 kg, which is limited to 5 kg per standard rail.

Caution

4.4 Breathing circuit

Operate elisa 600 / elisa 800 only in conjunction with breathing circuits
and accessories that meet the requirements specified in chapter 3.1 “Gen-
eral safety instructions”. Compliance, resistance and leakage of the tubing
system used are measured individually in the system test.
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To compensate the compressible volume and optimise the ventilation
quality the following breathing circuits are recommended for the respec-
tive patient categories:

Patient category | Adults | Children | Neonates

Tube diameter ‘ 22 mm ‘ 15 mm ‘ 11 mm

A Do not use any anti-static or conductive tubes or breathing

. ircui hey m n electrical hazar h ient!
Warning circuits as they may pose an electrical hazard to the patient

Using a tube hanger is recommended in order to guide the

Remark tubing system between the ventilator and the patient.

4.5 Tube hanger

A tube hanger is optionally available as a strain relief for the ventilation
tubes. You can fasten the hanger to one of the two handles of the side of
the device.

a4 N\
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4.6 Respiratory gas humidification

For warming and humidifying the respiratory gases, elisa 600 / elisa 800
can be combined with various accessories for respiratory gas condition-
ing. Use only equipment that meets the requirements specified in chapter
3.1 “General safety instructions”.

To avoid additional flow resistances, filter systems (e.g. HME)

. should not be used at the same time as active humidifiers!
Warning

4.6.1 Connection with an active respiratory gas humid-
ifier
Fasten the active humidifier to the standard rail of the optional cart or to
any other standard rail. Integrate the humidifier in the ventilation circuit.

For additional information on connecting the breathing cir-
Remark | cuit to the active respiratory gas humidifier, refer to the in-
formation provided by the manufacturer.
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A

Warning

A

Warning

A

Warning

A

Warning

Active humidifiers increase the resistance of the ventilation
system!

To guarantee proper channelling of water condensation, the
humidifier must be positioned well below the inspiratory or
expiratory port.

Do not fasten the respiratory gas humidifier to the handles
on the side of the ventilator unit.

When a respiratory gas humidifier is used in combination
with disposable, single-use modules, a large amount of con-
densate is to be expected in the module. If accumulated
condensate adversely affects the ventilation function, the
module needs to be exchanged.

4.6.2 Connection with a passive HME filter

Connect the passive HME filter between the Y-connector and the patient.

Remark

A

Warning

A

Warning

42

Filters increase the dead space volume and the resistance of
the ventilation system.

Residual drug build-up from nebulization may cause high
flow resistance, which may eventually block ventilation.

Regularly check the filter for increased resistance or clog-
ging.
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5.1 General description of the equipment func-
tions

The main purpose of the ventilator is to perform the entire work of breath-
ing, or part of it, in order to ensure adequate oxygenation and CO, elim-
ination and to detect conditions of insufficient ventilation. This section
describes the essential elements and functions of the ventilator.

* The ventilator consists of the ventilator unit and the control unit.

+ The ventilator unit accommodates the entire pneumatic ventilation
system which is controlled by hardware and software. The control unit
is the user interface for data input and displays the actual ventilation
situation.

* Theventilator unit operates independently of the control unit, which
ensures that the patient continues to be ventilated even under adverse
conditions.

elisa 600 / elisa 800 units are equipped with various alarm signalling de-
vices. The ventilator unit features an independent watchdog function for
monitoring purposes which outputs an alarm when the electric or pneu-
matic components of the ventilation system fail. In this extreme situation
the patient can breathe room air via the free breathing valve. The free
breathing valve is integrated in the inspiratory valve.

Power supply is assured by connection to mains power and the integrat-
ed battery. The battery powers the ventilator in case of mains failure and
mains power fluctuations as well as during patient transport within the
health care facility.

Sources for O, and Air gas supply are wall outlets, gas cylinders or a med-
ical air compressor.

Software functions are provided for the input of instructions and set-
tings. All settings are performed via the touch screen of the control unit.
Your inputs instruct the pneumatic system of the ventilator to provide
the patient with an accurately controlled gas mixture. At the same time
the ventilator continuously determines the actual ventilation situation by
means of the integrated flow and pressure sensors. Based on your inputs
and on the data provided by the sensors, the device adapts the mixture of
gases supplied to the patient. All these data are displayed in various win-
dows on the graphical user interface of the control unit. The ventilator will
output alarms when it is no longer able to ventilate the patient according
to your settings.
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During the ventilation procedure, the delivery of the gas mixture and the
measuring functions are permanently monitored by an alarm control sys-
tem. The proper functioning of the alarm control system is verified as part
of the power up test and the system test of the ventilator.

Please refer to chapter 12.1 “Function chart of the elisa 600 / elisa 800
ventilator” for a function chart.

5.1.7 Layout of the ventilation screen

The information displayed on the screen varies with the configuration.
The basic layout of the screen display, however, remains unchanged:

12:09 'I' '- (A)
Home Staus Trends m

|

iy

Status line

Selected ventilation mode

Intelligent Lung

“Toolbox" with up to 12 shortcuts (11 of them are user-configurable)
Alarm pause button

Home button (back to main screen)

Backup mode button

Button bar (if a value has been selected: selector)
Enter button (confirms selected actions or parameters)
Home, Status and Trends tabs

Number of configured views (max. 9 views)

Instant View window

Ventilation screen

vTZZrRXIOTMON®WD>
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5.1.2 General operations

5.1.2.1 Open/close windows

The intensive care ventilator is controlled via the capacitive multi-touch
display screen. Windows or menus are opened by touching the appropri-
ate button.

You close windows by selecting the X button or the Home button.

<],

5.1.2.2 Confirmation (Enter)

Changes, such as entering a parameter, changing the ventilation mode or
starting and stopping a function, must always be confirmed with the Enter
button. In this case, the Enter button is coloured and blinks.

5.1.2.3 Edit parameters

To change a parameter, select the corresponding button. The selector is
shown on the right-hand side of the screen. Turn the selector by swiping
to the new value and confirm the selection with the Enter button.

To cancel the input and return to the main screen, press the button of the
selected parameter once again or touch the screen anywhere outside the
selector.

5.1.2.4 Selector

You open the selector by selecting an editable parameter.

The selector displays the following information and can be used for the

following operations:

A Selection by vertical swipe over the displayed numerals

B Selection by vertical swipe on the side bar for faster scrolling (selected
in Figure 2)

C Currently selected value

D Coloured marker identifying a threshold to a critical range

E Indication of the magnitude of the available range of values and of the
position within this range

F “Critical” range of values (Figure 3), displayed with a different colour.
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Figure 1 Figure 2 Figure 3
> 1 = =5 t
(a)
6.5 6.5
6.0 6.0 14.0
(:) 5.5 5.5 13.0 @
5.0 5.0 12.0
4.5 4.5 11.0
4.0 4.0 10.0
o -

To prevent the adjustment of potentially hazardous settings,
Remark |a warning is displayed, which must be acknowledged sepa-
rately.

Pinsp + PEEP > 30 mbar
[Pinsp: 22 mbar, PEEP: 8,5 mbar]
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5.1.2.5 Views

The views available on the ventilation screen depends on the configura-
tion (maximum: 9 views). The number of available views is indicated by the
number of dashes displayed in the header of the main window. You scroll
through the views by horizontal swiping. A total of 9 views is available for
the displayed ventilation window.

5.1.2.6 Stop graphs

A STOP button is provided in the upper right hand corner of the graph
window.

STOP

When you touch this button, the following will happen:

+ All the active graphs will freeze.

+ A"Restart Graphs"” button will appear to unfreeze the graphs.

* Movable cursors will appear which can be used to perform measure-
ments on the graphs.

By moving a cursor, you can view the corresponding measured values.

|Pressure mbar4.9|
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s

L
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Tapping the “Restart Graphs” button will unfreeze the graphs. Alternative-
ly, you can swipe to select another view or you can select the Home, Status
or Trends tab.

5.1.2.7 Home

With the Home button, you return to the main screen.
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5.1.2.8 Symbols / Functions

The configured symbols in the Toolbox are represented in the passive
state (A). When they are selected, they change their appearance to indi-
cate the active state (B).

I-HOLD

/mt

5.1.2.9 Help function
t w0 7 2@
i 0% &

You can press the Help button to view additional information.

On the power up test screen and the system test screen, you will find a
Help button which can be pressed to view pictures illustrating the correct
assembly and positioning of the valve bar components. Tap a valve to ob-
tain interactive instructions for the valve concerned.

- [

Flow Sensor Expiration Valve Inspiration Valve

> -

In the standby mode and during ventilation, you can use the Help function
to obtain information about the different ventilation modes, parameter
settings, and alarm limits.

To view Help, touch the Help button: the button colour changes. Next, tap
the function/parameter for which you need additional information.

Close the Help window with the “X" button or by tapping anywhere on the
screen.
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5.7.3 Adjustments of the ventilation screen by the end
user

Additional adjustment options are available for numerous views and func-
tions on the ventilation screen, even during ventilation.

Adjustments performed in this window will be restored to

Remark the ward defaults by selecting “New Patient”.

Tap and hold a view/function to display an additional window where you
can adjust specific parameters.

The window opened in this way can be closed with the “X" button or by
tapping anywhere on the screen outside the new window.

00w BiLevel (IV) g i ld I R @ .
dy | "EZEORE

— I L 1AV spontaneous  100%
: _ )
6

Backup Bitevel
{Rate 10, P 1asp.

12)

Alarms

Ventilation

Wearing
Functions

System

Tabe
compensated ~ W~ / ~
[mbar]

T-Auis Right

Min Max Use scale from off
Automatic  Automatic eft V-Axis:
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Individual elements or entire views locked on the configuration level are
identified with the “padlock” symbol.

Some of the sub-menus support the “Drag and Drop” feature for configu-
ration. To make a parameter “draggable”, touch it with your finger until a
coloured circle appears. Then drag the parameter to its new position on

the screen.

X

Bsic  ~ Clear All

Mve Peak
[} [mbar]

VTe P Plateau
[m1) [mbar]

RR PEEP

min] [mbar]
Cdyn.
[mt/mbar)
P min

o
[mbar] B (w1150

o
[mbar]

5.2 Configuration

Via the “Configuration” button on the standby screen and on the system
test screen, the system can be configured to comply with the ward policy.
If adjustments are required on the configuration level, please contact your
service technician or the responsible person in your ward.

5.3 Symbols

Front panel

@ Power ON button

NS Power indicator
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@D Gas outlet

@= Gas inlet

Lo Paux1&II

E Expiratory flow sensor

- Nebulizer port
Side panel
é, Release lever for valve bar

A @9 Caution: exhaust gas port

Rear panel of control unit

] 3
ﬁ ‘@j Do not hold on to the monitor to push the device

Rear panel

—E} Connection for control unit
Type BF applied part
[m VIT interface (option only for elisa 800)
IOICI Serial interface

Unlock arm stand

Lock arm stand

Potential equalisation

Observe service instructions!

fi
Battery compartment
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Observe instructions for use!

(4]
El Weight in kg
C EXXXX

elisa 600 / elisa 800 fulfils the requirements of Directive 93/42/EEC
concerning medical devices and of Regulation (EU) 2017/745 if
operated according to the instructions for use.

XXXX" represents the ID number of the notified body.

M Manufacturer and date of manufacture
XX
P22 Protection class according to DIN EN 60529
This symbol identifies electrical and electronic devices that must
ﬁ not be disposed of with ordinary, unsorted household waste but
must be treated separately. Please contact the manufacturer for

more information regarding the disposal of the device.

Unique Device Identification

M D Medical Device

Do not step onto surface!

Cart
® Do not sit!

Follow the instructions for use!

Packaging

.
g? Medical device, handle with care

99 %

W Humidity from 0 to 99%, no condensation

min.
not condensated

110kPa

@ Atmospheric pressure from 50 kPa to 110 kPa
50kPa,

min.
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! Fragile, handle with care

Transport and storage at temperatures from -20°C to +60°C

This side up

Box supports a maximum load of 30 kg

Keep dry

Protect from heat and radioactive radiation

5.4 Abbreviations and terms used in the instruc-
tions for use and in the user guidance

Ventilation modes

VCV Volume-controlled ventilation

PLV Pressure limited ventilation (VCV with pressure limitation)

VC-SIMV Synchronised intermittent mandatory ventilation -
volume controlled

Optional VCV Optional VCV

Flexible VCV Flexible VCV

PCV Pressure-controlled ventilation

PC-SIMV Synchronised intermittent mandatory ventilation - pressure
controlled

PC-APRV BiLevel airway pressure release ventilation

BiLevel Pressure-controlled BiLevel ventilation

BiLevel ST Pressure-controlled BiLevel ventilation (spontaneous/timed)

Dynamic BilLev-
el ST

Pressure-controlled BiLevel ST ventilation, dynamic

Dual BiLevel ST

Dual pressure-controlled BiLevel ST ventilation

Mandatory Mandatory BiLevel ventilation
BiLevel
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Optional Bi- Optional BiLevel ventilation

Level

Dynamic Bi- Pressure-controlled BiLevel ventilation with volume guarantee
Level

Dual Bilevel Dual BilLevel ventilation

Flexible BiLevel

Flexible BiLevel ventilation

VA Bilevel Volume-adaptive BiLevel ventilation

CPAP Continuous positive airway pressure

PSV Pressure-supported spontaneous breathing
Dyn. PSV Dynamic pressure support

Prop. PSV Proportional pressure support

PAPS Proportional Adaptive Pressure Support

ALPV Adaptive Lung Protection Ventilation

WOBOV Work Of Breathing Optimized Ventilation

CPR Reanimation mode

HFOT High flow oxygen therapy (respiratory therapy)

Further abbreviations and terms

AIR 40 ... 90 PSI

Inlet AIR gas supply with a pressure range from 40 to 90 PSI

Adult Patient category: Adults

APD Automatic patient detection

Apnoea Maximum time without inspirations, adjustable alarm limit

ASR Automatic suction routine

ByFlow Bias flow, configured value

C Compliance of the respiratory system plus the patient, meas-
ured value

C20/Cstat Ratio of the last 20% of the compliance to the overall compli-
ance during inspiration (determined by a PEEPfinder manoeu-
vre)

co, Carbon dioxide

CO, -V Loop ‘CO, vs. volume' loop

Cdyn Dynamic compliance measured at the beginning of the inspir-
atory phase

Cstat Static compliance (determined with the PEEPfinder manoeu-
vre)

Delta P (AP) Pressure difference between Pplateau and PEEP, measured

value
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Delta P (es) (AP
(es))

Amplitude of the oesophageal pressure (APeso): Indicator of
the higher respiratory muscle effort of spontaneously breath-
ing patients

Delta Peso/Del-
ta PAW (APeso/
APAW)

Ratio between the changes in airway pressure and oesphage-
al pressure as an indicator of the position verification of the
Peso catheter (Baydur test)

E Expiratory time, configured value

Endot. Endotracheal tube

etCO, End-tidal carbon dioxide

etCO, max Maximum expiratory CO, concentration, adjustable alarm
limit

etCO, min Minimum expiratory CO, concentration, adjustable alarm limit

exISO Expiratory isoflurane

exISO max Maximum expiratory isoflurane concentration, adjustable
alarm limit

exISO min Minimum expiratory isoflurane concentration, adjustable
alarm limit

exSEV Expiratory sevoflurane

exSEV max Maximum expiratory sevoflurane concentration, adjustable
alarm limit

exSEV min Minimum expiratory sevoflurane concentration, adjustable
alarm limit

Expirat. (here) expiratory tube compensation

Exp. Hold Duration of the Expiratory Hold manoeuvre, configured value

Exp Ramp In pressure-controlled modes, the rate at which the pressure

mand is reduced to the PEEP level, configured value

Exp Ramp In pressure-support modes, the rate at which the pressure is

spont reduced to the PEEP level, configured value

Exp Trigger Trigger option for synchronisation of expiration in pres-
sure-controlled ventilation modes

RR Respiratory rate, breaths per minute, measured value

Flow Flow in general, measured value

Flow insp. Maximum flow measured during inspiration in L/min

Flow exp. Maximum flow measured during expiration in L/min

Flow insp. Maximum flow measured during inspiration in L/s

Flow exp. Maximum flow measured during expiration in L/s
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Flow - Paw ‘Flow vs. pressure’ loop

Loop

RR mand. Mandatory respiratory rate measured per minute, measured
value

RR max Maximum rate, adjustable alarm limit

RR min Minimum rate, adjustable alarm limit

RR max spont

Maximum spontaneous breathing rate, adjustable alarm limit

RR min spont

Minimum spontaneous breathing rate, adjustable alarm limit

Rate

Respiratory rate, breaths per minute, configured value

RR spont. Respiratory rate per minute, spontaneous, measured value

HR Heart beats per minute, measured value

HW y/x Hardware revision number

I Inspiratory time, configured value

IAP Intra-abdominal pressure

L:E Inspiratory to expiratory time ratio, configured value

I Flow Inspiratory flow, configured value

inCO, Inspiratory carbon dioxide (ambient conditions)

inCO, max Maximum inspiratory CO, concentration, adjustable alarm
limit

inISO Inspiratory isoflurane

inISO max Maximum inspiratory isoflurane concentration, adjustable
alarm limit

inISO min Minimum inspiratory isoflurane concentration, adjustable
alarm limit

Insp. Hold Duration of the Inspiratory Hold manoeuvre, configured value

inSEV Inspiratory sevoflurane

inSEV max Maximum inspiratory sevoflurane concentration, adjustable
alarm limit

inSEV min Minimum inspiratory sevoflurane concentration, adjustable
alarm limit

v Invasive ventilation

Paediatric Patient category: Children

Compensat. Tube compensation level

Compens. C Extent of the compliance compensation

Compens. R Extent of the resistance compensation
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Leakage Leakage rate (determined overall leakage in percent), meas-
ured value in table and maximum allowed leakage, adjustable
alarm limit

LeoClac Function for the automatic control of the inspiratory oxygen
concentration based on pulse oximetry

LIP Lower inflection point

MIP Negative inspiratory force generated by the patient during an
expiratory hold manoeuvre (Maximum Inspiratory Pressure),
measured value

MVe Overall expiratory minute volume, measured value

MVe spont. Share of spontaneous breathing in the minute volume

MVe spont. % | Percentage of spontaneous breathing in the minute volume

MV target Multiplier for determination of the target minute volume

MVe mand. Minute volume of mandatory ventilation (without spontane-
ous breathing)

MV Leakage Leakage measured per minute, measured value

MV max Maximum minute volume, adjustable alarm limit

MV min Minimum minute volume, adjustable alarm limit

MVsp Spontaneous minute volume, measured value

MVsp% Spontaneous minute volume in percent of the overall minute
volume, measured value

NIV Non-invasive ventilation

0, Inspiratory O, concentration, configured value

0,40...90 PSI | Inlet O, gas supply with a pressure range from 40 to 90 PSI

0, max Maximum inspiratory O, concentration, adjustable alarm limit

O, min Minimum inspiratory O, concentration, adjustable alarm limit

P Inspiratory pause as a percentage of the inspiratory time,
configured value

P0.1 Occlusion pressure of the P0.1 manoeuvre, measured value

Paw Airway pressure in general, measured value

Paw -V Loop ‘Pressure vs. volume’ loop

Paw - Peso ‘Pressure vs. Peso’ loop

Loop

PEAK Peak ventilation pressure

PEEP Positive end-expiratory pressure, configured value
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PEEPfinder Low-flow PV manoeuvre to determine a secure window for
the ventilator settings

PEEP max Maximum positive end-expiratory pressure, adjustable alarm
limit

PEEP min minimum positive end-expiratory pressure, adjustable alarm
limit

PEEPI Intrinsic PEEP during spontaneous breathing, measured value

PEEPi (es) Intrinsic PEEP (determined by means of oesophageal pressure
measurement in the spontaneously breathing patient)

P exp. (es) (expiratory) oesophageal pressure, measured value

P insp. (es) (inspiratory) oesophageal pressure, measured value

Peak (es) (maximum) oesophageal pressure, measured value

Pmin (es) (minimum) oesophageal pressure, measured value

PMC Point of maximum curvature

Pmax Upper pressure limit, configured value

Pmin Lower pressure limit, configured value

Pmean Mean airway pressure, measured value

Pmin Minimum airway pressure of the last breath, measured value

Pleth Pulse wave amplitude (pulse wave)

Plimit Safety pressure and adjustable alarm limit

Pmean max Maximum mean airway pressure, adjustable alarm limit

Pmean min Minimum mean airway pressure, adjustable alarm limit

Pinsp Inspiratory pressure, configured value

POB Power of Breathing, total work of breathing done in one

minute (work performed by the ventilator and by the patient):
similar to WOB per minute

POB spont. (es)

Power of Breathing combined with the Peso measurement,

measured value, work expected to be done by the patient in
one minute (determined by an end-inspiratory manoeuvre):
similar to WOB spont. per minute

POB spont. Power of spontaneous breathing combined with the PAPS
mode, work expected to be done by the patient in one minute
(determined by an end-inspiratory manoeuvre): similar to
WOB spont. per minute

Ppeak Peak pressure of the last breath, measured value

Pplateau Plateau pressure, measured value

Pplateau max

Plateau pressure, adjustable alarm limit

Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10 61



5 | General information

Ppeep Positive end-expiratory pressure, measured value

PS Pressure support, configured value

PS Endflow Criterion for stopping the inspiratory phase of the spontane-
ous breathing activity, configured value

PS Ramp Time between PEEP and PS pressure level, configured value

PS TImax maximum inspiratory time with pressure support

R Resistance of the respiratory system plus the patient, meas-
ured value

Ramp Time between lower and upper BiLevel, configured value

RCexp Expiratory time constant, measured value

R exp. Resistance

Ref. Loop Reference loop

Recr. PEEP PEEP during recruitment, configured value

Recr. time Recruitment time, configured value

RSBI Rapid shallow breathing index

SAT Spontaneous awakening trial

SBT Spontaneous breathing trial

Ser. No. Serial number

Spo, Non-invasive measurement of blood oxygen level, measured
value

SWy.zz.x Software revision number

SwitchFlow Optional switching criterion for auto release with PC-APRV

t Time in general

Tinsp Inspiratory time, configured value

T Flow Duration of the active inspiratory phase

Tplateau Duration of the plateau during the inspiratory phase (No-flow
phase)

Trach. Tracheal tube

Trigg Flow or pressure trigger required for synchronisation of a
breath, configured value

TPP (es) Transpulmonary pressure, measured value (airway pressure
in cmH,0 minus oesophageal pressure measurement)

TPP i (es) Transoesophageal pressure at the end of the inspiration

phase
(Plateau minus P insp. (es)), measured value
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TPP e (es) Transoesophageal pressure at the end of the expiration phase
(PEEP minus P exp (es)), measured value

ATPP (es) Transpulmonary Driving Pressure (mbar)

VTalv Alveolar volume as part of the expiratory tidal volume

VTalv (%) Alveolar volume as a percentage of the expiratory tidal vol-
ume

VTds Anatomical dead space as part of the expiratory tidal volume

VTds (%) Anatomical dead space as a percentage of the expiratory tidal
volume

V'co, Measured volume of the eliminated CO, per minute

VT Tidal volume, configured value

UIP Upper inflection point

Vtrap Calculated trapping volume with prolonged exhalation (expir-
atory hold manoeuvre)

Vol Volume in general, measured value

Vt max Maximum tidal volume, adjustable alarm limit

Vt min Minimum tidal volume, adjustable alarm limit

VTe Expiratory tidal volume, measured value

VTe spont. Share of spontaneous breathing in expiratory tidal volume,
measured value

VTi Inspiratory tidal volume, measured value

VT/IBW Calculated, ideal body weight

V - Flow Loop ‘Volume vs. flow' loop

WOB Work Of Breathing, weaning manoeuvre

WOB (es) Work of breathing (inspiration), measured value

WOB spont. Work of breathing performed by the patient (share of the
total work of breathing)

WOB vent Work of breathing performed by the ventilator (share of the
total work of breathing)

N~ or AC Alternating current

———= or DC Direct current
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6.1 Power supply
6.1.7 Mains supply

Connect the ventilator to the mains supply. The power indicator of the ON
button on the front panel turns green.

Remark | Only use the original power cord.

Set up the ventilator so that it can be easily disconnected

Remark | & om the mains supply at any time.

The fan is always switched on whenever the device is con-
Remark [ nected to the mains supply (safety precaution because oxy-
gen leakage may occur).

& Do not use the power cable if it is damaged.
Warning

& For safety reasons operation with an extension cable and/or

. a multiple socket outlet is not permitted.
Warning

i'E To avoid the risk of electric shock, this device must only be
connected to a power supply with a protective earth con-
Warning | ductor.

The power cord is protected against accidental disconnection. This retain-
er closes automatically when the cord is plugged into the power input.

To disconnect elisa 600 / elisa 800 from the power supply, first release the
red locking mechanism at the mains plug. Then remove the mains plug.
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6.1.2 Internal power supply (rechargeable battery)

elisa 600 / elisa 800 is equipped with an internal power supply which en-
sures continued operation if the mains supply fails or during intra-hos-
pital patient transports. If the mains supply fails, a low-priority alarm is
triggered. The operating time on battery power depends on the number
of inserted batteries, on the accessories in use, and on the selected ven-
tilation parameters. Please refer to chapter 12.3 “Supply” for more infor-
mation.

The integrity and capacity of the internal power supply are monitored
and integrated in the alarm management. When the remaining operating
time on battery power is less than 10 minutes, a low-priority alarm will
be released (yellow), which is followed by a high-priority alarm (red) for a
battery run time of less than 5 minutes (also refer to chapter 9.4 “Alarm
messages during operation”).

To extend the operating time, the screen brightness is automatically re-
duced when the ventilator runs off battery power.

If the device is connected to the mains supply, the inserted batteries are
automatically charged.

Battery charging while the ventilator is operating does not

Remark affect the ventilation.

A battery that has not been fully charged is also charged
Remark | when the device is switched off but connected to the mains
supply. In this case, the fan in the device is switched on.

A Improper handling of the battery can pose a risk to the user

ient!
Warning and/or patient!

A Protect the battery against heat, direct sunlight, and contact

Warning with liquids.

& Only use original batteries.
Caution
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i'E Patient transport may only be carried out if the internal
power supply is sufficiently charged! Replace the battery if
Warning | its capacity is insufficient!

Battery life can vary depending on the operational demand

Remark (respiratory rate, ventilation mode, etc.).
For test purposes of the internal supply system, the venti-
Remark lator can be operated with a test lung. After disconnection

from the mains, ventilation must continue without interrup-
tion and the “power failure” alarm must be triggered.

Remark | The batteries used have a service life of 500 charge cycles.

6.2 Gas supply

Connect the elisa 600 / elisa 800 gas inlets to a gas supply that meets the
requirements indicated in the technical specifications.

Technical details on gas supply can be found in chapter 12.3

Remark |, ”
Supply”.

The current data of the connected gas supply can be reviewed any time
during ventilator operation.

& Only use gas supply tubes that meet the local standards. A

Warning failure of the O, or AIR supply can pose a risk to the patient.

Ensure that only dry and clean gases are used. Water, oil
& or particles entering the device can damage the device and
endanger the patient.

Warning | If in doubt, provide suitable water traps and/or oil separa-
tors.

elisa 600 / elisa 800 has been designed to allow operation with a single
gas at any time.
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If the second gas is not available for the system test, the absence of the
gas can be confirmed and the system test can be carried out with one gas.
The test steps for the missing gas are skipped.

After the system test with one gas, the value for FiO, is automatically set at
21% or 100%. After selection of “New Patient”, the FiO, value is set at 50%;
if O, is missing, the value must be manually set to 21%.

To view information about the available gases, press the “System” button
and select the “Gases” tab.

If the missing gas is connected during operation, the device
automatically switches to both gases.

Remark | The information that the system test was carried out with
only one gas remains displayed until the system test is re-
peated.

6.3 Switching power on and off

Switching power on

If elisa 600 / elisa 800 is connected to the mains supply, the ON button is
green. The device can be switched on at any time if the power supply is
sufficient.

Switching power off

elisa 600 / elisa 800 can only be switched off while the system test screen
is displayed or when it is in standby mode. To terminate a ventilation pro-
cedure, first touch the buttons “Ventilation”, “Stop ventilation” and “Enter”;
finally confirm the displayed prompt. The device is in standby mode now.
Then, to definitely switch off elisa 600 / elisa 800, press the “Enter” button.

6.3.1 Automatic patient detection APD

Switching off during ventilation (APD)

The APD function, if enabled, prevents activation of the “Stop ventilation
button while the patient is ventilated. The tubing system must be discon-
nected first. The ventilator detects the disconnection and the dimmed
“Stop ventilation” button is enabled. Press this button and the “Enter” but-
ton, and then confirm the following prompt to terminate ventilation; this
puts the device in standby mode. Then, to definitely switch off elisa 600 /
elisa 800, press the “Enter” button.

"
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If the ventilation is performed without PEEP or with a low
PEEP, the APD function may be technically limited. It may be
necessary to increase the byflow or PEEP before the device
can be switched off.

Remark

6.4 Power up test

The power up test is a test of the hardware and software modules whose
function is relevant for the safety concept and the supply. For safety rea-
sons it is not possible to bypass this test.

During the power up test the device checks the signalling devices:
Audible: The device emits two consecutive alarm tones.

Visual: The alarm indicator of the control unit blinks briefly yellow and red.

If a malfunction is identified during the power up test, a message with an
error code and short instructions is displayed. If you acknowledge the er-
ror (“Acknowledge” button), the power up test will be repeated. If you de-
cide not to use the device, press the “Switch OFF device” button to switch
the device off.

All entries must be confirmed with the Enter button.

1151 . Pawer Up Test @ @

..........

The “Configuration” and “Service” functions are also available.

The system test screen appears after a successful power up test.
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For a list of all alarm messages during the power up test,
Remark | please refer to chapter 9.5 “Error messages during power
up test”.

6.5 System test

During the system test, the device checks the ventilation functions and
the alarm system. For the system test, the device must be equipped with
the breathing circuit and components required for the planned ventilation
procedure.

From the system test screen, you can also access the functions “Configu-
ration”, “Service” and “Switch off device”.

6.5.71 Select the patient category

Select the patient category (A). Available choices are “Adults”, “Children”,
and “Neonates” (the latter being an option in elisa 600).

11:42 - System Test @

Ensure that no patient is connected during the system test]
Set up device for use, block Y-cannector.

& % Switch off device

The choice of the patient category affects the following functions:
+  default parameters

+ alarm limits
+ dynamic behaviour of the ventilation control
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Please refer to chapter 13 “Default parameters” for details on parameters
and limit values.

The ventilation procedure must be stopped before the patient category
can be changed. Then press the “Functions” button, select the system test
menu on the “System test” tab and tap the “Start system test” button.

The device performs the power up test and after that, you can select an-
other patient category. Connect the appropriate breathing circuit and
components and perform the system test. Then you can start ventilating
a patient of the new patient category.

6.5.2 Performing a system test

Set up elisa 600 / elisa 800 with the breathing circuit and all accessories
used during ventilation.

A Check the secure fit of the installed valve bar before per-

. forming th m .
Caution (o] g the system test

Before starting the system test, check that the breathing
& circuit appropriate for the selected patient category is con-

nected to elisa 600 / elisa 800. Otherwise, the ventilation pa-
Warning | rameter settings may be inappropriate, which may pose a
risk to the patient.

Close the Y-connector of the ventilation tube and start the system test by
tapping the “Start system test” button.

The system test lasts approx. 45 seconds. The remaining test time is dis-
played on the screen.

Open the Y-connector when instructed to do so. The device automatical-
ly recognises when the Y-connector has been opened and continues the
system test.

A Always open the circuit directly at the Y-connector to avoid

. an incorrect evaluation of the expiratory resistance.
Caution
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A Never carry out a system test if a patient is connected to the

Warning device.

After a successful system test, a summary of the measured compliance,
resistance, leakage and nebulizer flow values is displayed for a few sec-
onds. Then the display automatically enters the standby mode.

To review the system test information at any time, tap the “System” button
and select the “System test” tab.

If a pneumatic nebulizer set was not connected during the
system test, the most recently measured nebulizer flow with
the notification “last value” is displayed. The values for the
nebulizer flow depend on the type of nebulizer set used.

Remark

If a malfunction is identified during the system test, a message with an
error code and further information as well as short instructions appear.
Either press the “Acknowledge” button to continue the system test, or cor-
rect the malfunction and press the “Repeat” button. Alternatively, you can
press the “Switch off device” button.

All entries must be confirmed with the Enter button.
After the system test, the ventilator switches to the standby mode.

In emergencies, when there is no time for the system test, you can skip
it (“Skip system test” button). Ventilation can be started within approx. 15
seconds of switching the device on (i.e., on completion of the power up
test) in this case.

If a system test is skipped, the ventilator will use the meas-
A urements of the most recent system test. If the installed

accessories are very different from the components of the
Warning | last setup, the ventilation parameters may deviate. This may
pose a risk to the patient!

After changing the patient category, it is not possible to skip

Remark the system test.
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The compliance and resistance of the connected breathing
circuit are determined during a system test and compensat-
Remark | ed during ventilation. If the resistance exceeds 6 mbar/I/s
and/or the compliance exceeds 3 I/mbar, the system test is
terminated with an error message.

For a list of all alarm messages during the system test,
Remark | please refer to chapter 9.6 “Error messages during system
test”.

6.6 Leakage test

After replacing the breathing circuit, this test can be carried out without
switching the device off; the characteristics of the breathing circuit are
determined in this test and the appropriate compensation is activated. In
the “System” submenu, select the “Leakage test” tab. This tab can only be
selected when the device is in standby.

The device starts the power up test; the system test can be started after-

wards. The results are presented in the “System” menu on the “System
test” tab.
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7 Operation

7.1 Standby mode
7.1.1 Battery symbol
7.1.2 Patient symbol
7.1.3 Select patient interface
7.1.3.1 Tube compensation
7.1.4 Dynamic view of the lung
7.1.5 Shortcuts: Toolbox
7.1.5.1 Help function
7.1.5.2 Screenshot
7.1.6 Home
7.1.7 Status
7.1.8 Trend view 1
7.1.8.1 Search function to define a time window
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7.1.8.2 Graphic trend of selected measurements (configur-

able)
7.1.8.3 Parameters (configurable)
7.1.8.4 Tabular trend (configurable)
7.1.8.5 Trend update
7.1.9 Trend view 2
7.2 Selection “Same Patient” / “New Patient”
7.2.1 Default ventilation
7.3 Ventilation
7.3.1 Set ventilation mode
7.3.2 Change ventilation mode
7.3.3 Set ventilation parameters
7.3.4 Trigger
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7.3.5 Backup ventilation
7.3.6 Set alarm limits
7.3.7 Overview of alarm limits
7.3.7.1 Ventilation alarms
7.3.7.2 Gas
7.3.7.3 Other alarms
7.3.7.4 Alarm limits for non-invasive ventilation
7.3.8 Drug nebulization
7.3.9 Start ventilation / Stop ventilation
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7.3.10 Configuration options on the ventilation screen (end

user)
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7.3.10.1 Curve display (unit of measurement as configured)

7.3.10.2 Trend graphs / compressed trend graphs
7.3.10.3 Data table / short data table

7.3.10.4 Loops

7.3.10.5 Fastwean / Fastprotect

7.4 Settings under “System”

7.4.1 Reset to defaults
7.4.2 Lock and unlock the screen
7.4.3 Battery
7.4.4 System test
7.4.5 Settings
7.4.5.1 Date / Time
7.4.5.2 Display brightness
7.4.5.3 Alarm volume / brightness
7.4.5.4 Extras

7.5 Service
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7.1 Standby mode

The entire patient ventilation protocol can be pre-configured and the pro-
cedure started in the standby mode.

e == e Standby % gz R ®
Y

Home statu Trends

Sl UTHEL L
i Ventilation

Duration: 00:00:14 Last test: 2021-01-11 15:35
¥2.09.2 Manosuvres

Operating hours 1720
e sorvice due n 7770 dayls) X

o SR e e o e

Resst to defaults Conflg. Lock sereen Switch off device

Wesning

Servica

All ventilation-relevant alarms are inactive in the stand-
by mode. Supply and device alarms are suppressed in the
standby mode and are only displayed as a message with the
alarm-pause symbol in the alarm window. However, these
alarm management provisions do not include the power
supply alarms.

Remark

Depending on the configuration of your device, you have access to the
following settings/parameters/manoeuvres:

Header (symbols)

Battery Number of batteries, charge level

Patient Patient data

Interface Interface options, tube compensation

Ventilation mode Currently selected ventilation mode

Lung icon Dynamic view of the lung

Toolbox Direct access to up to 11 user-configured
functions/manoeuvres and the Help function
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Header of ventilation screen

Home Main screen
Additional views depending on configuration

Status Status messages of the device
Current interface configuration

Trends Trend data of the device

Side bar (buttons)

Patient Patient data
Interface options

Alarms Ventilation alarms
Sensor alarms
Additional alarms
Delays

Ventilation Ventilation modes (depending on configuration)
Ventilation parameters

Stop ventilation

Change mode

Manoeuvre Insp. Hold

Exp. Hold

Manual breath

Sigh

Recruitment
PEEPfinder

EITAT (EIT Analysis Tool)
Best-PEEP-Tool

Weaning SAT
SBT
P0.1
WOB
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Functions

Nebulizer

CO, sensor (Masimo or LeoCap)
Multi-gas sensor LeolLyzer
AnaConDa

Peso

Cuffscout

ASR

0O, flush

Hygiene

IAP

Sp0O, sensor

LeoClac

System

Miscellaneous
Battery

Gas supply
System test
Settings
Extras

/.1.1 Battery symbol

You open the “Battery” information window by tapping the symbol in the
header. For more information, please refer to chapter 7.4.2 “Battery".

/.1.2 Patient symbol

Open the menu for input of the patient data by tapping the symbol in the
header or by selecting the “Patient” button in the button bar.

In the “Data” menu, enter the following data for the patient to be venti-

lated:

*  Height
* Weight
+  Age

«  Gender

You can also access the “Patient interface” menu; see next chapter.
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7.1.3 Select patient interface

By touching the “Patient interface” symbol in the header (K) you can open
the patient interface menu at any time and select a different patient in-
terface. Options that were deactivated on the configuration level are un-
available.

These are your options:

L HFOT (nasal CPAP: non-invasive)
M Mask (non-invasive)

N Endotracheal tube (invasive)

O Tracheostomy tube (invasive)

To switch between invasive and non-invasive ventilation, however, you
have to enter the standby mode first. First terminate the ventilation proce-
dure by pressing the “Ventilation” button and selecting “Stop ventilation”.
Press “Enter” and then confirm the displayed prompt. This puts the device
is in standby mode and you can choose between invasive and non-inva-
sive ventilation.

Y Standby gL R ® P
% =

S _® i U T

e Pt SC LD
veniston

Duration: 00:00:05 Last test: 2021-01-11 15:35

v2.09.2 Manoeuvres

Y L
I

& In the case of non-invasive ventilation, the displayed expira-
tory volume may differ from the actual volume applied due
Warning | to leakage.
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7.1.3.1 Tube compensation

elisa 600 / elisa 800 offers a tube compensation feature which can be acti-
vated to reduce the increased tube-related work of breathing of the spon-
taneously breathing patient.

Tube compensation is adjustable by entering the tube size, by the degree
of compensation and by switching the expiratory tube compensation on
or off.

Tube compensation reduces the tube-related work of breathing during
spontaneous breathing by compensating the inspiratory and (alternative-
ly) expiratory resistance.

Tube compensation is deactivated and cannot be accessed

Remark when mask ventilation is selected.

Depending on the configured option, the compensation applies only to
the spontaneous breaths or also to the pressure-controlled mandatory
breaths.

1 i m u 7
Zait s Zales

Tube compensation for pres- Tube compensation only for sponta-
sure-controlled and spontaneous neous breaths
breaths

In the ventilation of neonates and infants, the compensa-
Remark | tion of the tube-related work of breathing activated for the
mandatory breaths may increase the tidal volume.

Set the desired degree of compensation in percent and the internal diam-
eter of the tube in millimetres.

& The tube diameter must always be set to the size of the tube
used. A tube diameter that is too small can lead to overcom-
Warning | pensation and oscillation during ventilation.
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The internal diameter is printed on the outside of the tube
Remark ; ;
or its packaging.
Inspiratory or expiratory tube compensation can be activated once the
degree of compensation and tube diameter have been set.

When the tube compensation is activated, the device calculates the tra-
cheal pressure at the Y-piece before the tube and the pressure is dis-
played by an additional curve. If the curve is not visible, it may have been
deactivated in the configuration menu.

If the compensation values are high, the activation of expir-
atory compensation can lead to auto-triggering of the pres-
sure support. In this case, a higher trigger sensitivity should
be selected.

Remark

Visible overshoots and undershoots are not transferred to

Remark the patient via the tube.

/.1.4 Dynamic view of the lung

By tapping the lung icon in the header, you open the dynamic view of the
lung. This view allows the compliance, resistance and trigger behaviour to
be assessed easily and quickly.
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Dynamic compliance C dyn.

Resistance R exp.

Representation of the diaphragm

Tabular data (configurable, see chap. 7.3.10.3 Data table for values)

N w>

7.1.5 Shortcuts: Toolbox

Via the shortcuts in the Toolbox you have direct access to individual func-
tions of elisa 600 / elisa 800. On the configuration level, functions can be
assigned to 11 buttons in the Toolbox; this does not affect the Help func-
tion.

Sl Al =] e
SR SSPE RNl ¥

7.1.5.1 Help function

View information on ventilation modes and parameters (see chapter
5.1.2.9 “Help function”).

7.1.5.2 Screenshot

The Screenshot function allows you to make a copy of the visible items
displayed on the screen in the form of a digital image. A USB stick is need-
ed for using the function.

The USB stick is plugged into one of the USB ports on the underside of
the device. The device will detect the USB stick and activate the button.
When the button is pressed, an audible feedback signal confirms that the
screenshot has been made and saved on the flash drive.

If another USB stick is connected to the second USB port, a window opens
where the USB stick to be used can be selected.

Only approved accessories may be connected to the USB

. interface (refer to separate accessory list).
Caution ( P ry list
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7.1.6 Home

Touch this button to return to the main screen.

Home Status Trends

/.1.7 Status

Touch this button to view the status messages of the device. These mes-
sages provide up-to-date information regarding active manoeuvres, the
results of the last system test, and general status information.

Whenever a new event is added to the status list, the tab turns yellow:

The second “Status” view (accessible by swiping) shows the current config-
uration of the external interfaces.

7.1.8 Trend view 1

The trend data can be retrieved via the “Trends” tab.

The first trend view provides the following information/functions:
A Search function to define a time window.

B Graphic trend of selected parameters (configurable)

Cc Measured values (configurable)

D Tabular trend (configurable)

E Trend update
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7.1.8.1 Search function to define a time window

Area (A): Enter date and time, then touch the “Magnifying glass” to view

the trend data of a given time window.

You can also review the values for a particular time by tapping in the range

on the displayed curve.

7.1.8.2 Graphic trend of selected measurements (con-

figurable)

Area (B): By tapping and holding any point in the trend range, you open
the configuration menu. Measurements can be assigned to the following

axes.
Y-axis left: 1st parameter
Y-axis left: 2nd parameter
Y-axis right: 1st parameter

Possible measurements (unit of measurement as configured)

none Pplateau Leakage P exp. (es)
MVe Pmean R exp. P insp. (es)
VTe PEEP Cdyn TPP e (es)
RR PEEPI L:E TPP i (es)
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RR spont. Vtrap RSBI A TPP (es)
PEAK MVe spont. VTe spont. AP

etCO, C. stat VT/IBW MVe mand.
Flow insp. Tplateau VTds (ml) P min

Flow exp. WOB spont. VTds (%) VTi

Flow insp. WOB vent VTalv (ml) MVe spont. %
Flow exp. Cuff pressure VTalv (%) PEEPi (es)
o, inCO, P min (es) Vtrap spont.
MIP Peak (es) WOB (es) inISO

PO0.1 V'Co, POB spont. exISO

RC exp. IAP POB spont. (es) inSEV

RR mand. MV Leakage POB exSEV

AP (es) A Peso/A PAW HR SpO,

The following settings for the X-axis scaling are available:

1 hour 4 hours 12 hours 2 days

2 hours 8 hours 1 day 7 days

7.1.8.3 Parameters (configurable)

Area (C): Choose up to 7 parameters to be displayed from the following
options:

Rate PEEP Trigger PS Endflow SwitchFlow
Tinsp P insp PS Ramp Byflow Tplateau
VT Insp. Ramp Pmin T exp MV target
I-Flow PS 0, Vol. supp. VT/IBW
Pmax PS TImax Exp. trigger Flow supp. Compens. C
Compens. R Exp Ramp Exp Ramp

mand spont
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7.1.8.4 Tabular trend (configurable)

Area (C): Depending on the configuration, this view presents the ventilator
settings, the logged changes to the ventilator settings, status informa-
tion, active alarms and the measured patient parameters in tabular form.
By default, the tabular trend is displayed with a resolution of one minute.
The trend display can be configured for different user requirements. By
touching and holding any point on the value bar, you open a menu where
the following parameters can be configured:

* Resolution

Every breath;

1,5, 15, 30 or 60 minutes;
2,4,12 or 24 hours.

¢ Screen

Show / Hide Measurements

Show / Hide Events

Show / Hide Alarms

* Ventilation parameters

Choose up to 7 parameters for display from the following options:

Operation | 7

General parameters (unit of measurement as configured)

MVe Pmean Leakage VT/IBW
VTe PEEP R exp. AP
RR VTi C stat. Flow insp.
PEAK MVe spont. RC exp. Flow exp.
P min MVe spont. % RSBI MVe mand.
Pplateau RR spont. VTe spont. L:E
Flow insp. Flow exp. Cdyn. MIP
Tplateau MV Leakage PO.1 RR mand.
Cuff pressure HR SpO,

Gas (unit of measurement as configured)
0, etCO, inCO, VTalv (ml)
VTds (ml) VTds (%) VTalv (%) inISO
inSEV exSEV V'CO, exISO
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Index (unit of measurement as configured)

PEEPi P exp. (es) TPP e (es) PEEPi (es)
Vtrap P insp. (es) TPP i (es) ATPP (es)
POB POB spont. (es) POB spont. IAP

WOB (es) WOB spont. WOB vent Pmin (es)
Peak (es) AP (es) A Peso/A PAW

7.1.8.5 Trend update

Area (E): When you press the Update button, you update the displayed
trend data with the continuously acquired data and values.

7.1.9 Trend view 2

Trend view 2 continues the tabular trend of view 1. Any modifications of
the configuration of this view also affects the first trend view. You scroll
through the measured values by a vertical swiping gesture.

e o e BiLevel (IV) 2
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Search for: 2021-02-03 13:52 Q ()
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yrvy-mm-dd Bbemm:ss L mi fmin mbar mhar %
2021-02:03 134520 #144 - Ventllation alarms Inactive Priority E1 Patient
2021-02:03 13:45.33 63 520 1z 1 3 30
20210208 134747 62 520 12 E B 0 D)
Ventilation
2021-02.03 13:49:47 62 520 12 3 5 0
2021-02:03 13:5047 62 515 12 B H 0

20210203 135147 62 13 12 E s 0

2021-02:03

20210203 13:84:4 62 s1s 12 1 H 10 R
20210203 13:55:47 62 515 12 3 5 0
20210203 135647 61 518 12 P B 0 System

20210203 13:57.47 62 515 1z 3 5 ]
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7.2 Selection “Same Patient” / “New Patient”
1143 -, L N Standby % g 1z 5 @ @

@Y @

n .B Alsrms
Sama pationt  [ITET B
Ventilation

Duration: 00:00:14 Last test: 2021-01-11 15:35
¥2.09.2 Manseuvres

N - - i - - o

By selecting “Same Patient” (A), you continue with the previously selected
ventilation mode including all ventilation parameters and alarm limits.

If “New Patient” (B) is selected, the alarm limits, ventilation mode and
the ventilation parameters are all reset to the elisa 600 / elisa 800 default
values. The automatically activated default ventilation mode is the first
mode on the tab bar.

If the default parameters are adapted to the patient condi-
Remark | tion prior to starting ventilation, these will be reset to the
defaults when “New Patient” (B) is selected.

After selection of the “New patient”, the alarm tone volume
will be set to the level adjusted at the configuration level.
The user needs to make sure that the set alarm tone volume
is adequate for the clinical setting.

Remark
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7.2.1 Default ventilation

With the “Default Ventilation” function, parameters will automatically
adapt to the patient's clinical requirements at the beginning of the ventila-
tion session. The function is available when you confirm the “New Patient”
selection:

i

2os == @ Standby $ e IQ |£ I
il ol oot [ O v

- [
B O

e e S
Ventilation

Duratlon: D0:00:59 Last test: 2021-01-11 15:35
v2.09.2 Manseuvres

ult
Defauli Ventilation Functions

Height

-~ 186 sntem

[clom

Depending on the configuration setting, you enter either the actual weight

or the body height. In the configuration menu, you also adjust the target

tidal volume in millilitres per kilogram of body weight.

The activated ventilation mode is the mode assigned to the first tab dur-

ing configuration. The following rules apply:

+ For volume-controlled modes: adjustment of the tidal volume based
on the entered body weight

* For pressure-controlled modes with a guaranteed volume: adjustment
of the tidal volume based on the entered body weight

* For pressure-controlled modes with analysis function activated at the
configuration level: adjustment of Pinsp after a 30-second analysis
phase to guarantee the appropriate tidal volume

* For pressure-controlled modes with analysis function deactivated at
the configuration level: adjustment of Pinsp to a fixed value of 10 mbar
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The following options and associated values are additionally available for
the initial adjustment of PEEP, rate, inspiratory time, and O_:

0, v Standard Co, N
Disease-related Normal ventilation Disease-related
hypoxia situation hypercapnia
Rate 12 /min 12 /min 16 /min
Tinsp 20s 15s 1.2s
PEEP 8 mbar 5 mbar 5 mbar
o, 100% 50% 50%

Tapping the “Default” button will reset the values: to “Standard” if one
of the other two buttons was selected, and to “None” for “Height"and
“Weight").

& Please review the parameters and alarm limits set with the

. default ventilation function.
Warning

i'E When the analysis function is deactivated, the necessary
pressure is not determined. Instead, a fixed delta pressure
Warning | of 10 mbar will be applied.

For defining the default ventilation parameters in the pa-
Remark | tient category “Children”, the actual weight needs to be en-
tered. No other options are available in this case.

7.3 Ventilation

The availability of the ventilation modes is determined by the software
version and the configuration of your device.

A backup ventilation mode, which completely takes over the patient's ven-
tilation in case of apnoea, is associated with each ventilation mode.
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Make sure that the device appropriate for the respective
/_\ ventilation modes is used:

Invasive: Endotracheal tube or tracheostomy tube
Warning | Non-invasive: Mask
HFOT: Nasal device

For a detailed description of the ventilation modes, please
Remark | refer to the separate document “Instructions for Use A - Ma-
noeuvres, Functions, Ventilation Modes”".

7.3.71 Set ventilation mode

A narrow coloured bar at the top of the screen identifies the active venti-
lation mode.

NIV (non-invasive)

: or blue
Depending on selected screen colour:

IV (invasive) grey

Backup ventilation

Resuscitation (or CPR) mode red

The backup mode is indicated in the backup mode window.

Open the menu for selection of the ventilation mode with the “Ventila-
tion” button in the button bar. Select one of the preconfigured ventilation
modes and adapt the ventilation parameters to the patient's needs (also
refer to chapter 7.3.3“Set ventilation parameters”).

/.3.2 Change ventilation mode

To switch between ventilation modes during ventilation, select the “Ven-
tilation” button in the button bar. Activate the new ventilation mode in
the ventilation mode bar, then press the “Change Mode: Manual” button
or the “Change Mode: Wizard” button, and confirm the change with the
Enter button.

A wizard is available for switching between volume-controlled and pres-
sure-controlled ventilation modes. On the basis of the measured values,
the assistant recommends a pressure or a volume setting.

The plateau pressure values measured last, for example, are used to set
Pinsp.
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With the arrow button A\ you display the advanced parameters. The
number of advanced parameters available depends on the configuration

settings.
~ L ::I:::"‘ Ceasiisce Stop Ventliation X Wearing
The “Change Mode: Wizard” function is not available when
Remark | the current measured values cannot be used as the basis for
an automatic switchover. The button is inactive.
Remark During ventilation, the new ventilation mode becomes ac-
tive with the start of the next inspiration.
If the new ventilation mode has more parameters than the
A previous mode, the new parameters will be displayed with
a different colour. Default values are activated for these pa-
Warning | rameters.

Adapt the parameters to the current patient condition!
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7.3.3 Set ventilation parameters
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To set the ventilation parameters, open the menu with the “Ventilation”
button. Select the parameter that you would like to change. Adjust the
value with the selector and confirm your entry with the Enter button.

Use the arrow button A\ to display more parameters. The number of ad-
vanced parameters available depends on the configuration settings.

For a detailed description of the different ventilation param-
Remark | eters, please refer to the separate document “Instructions
for Use A - Manoeuvres, Functions, Ventilation Modes".

The adjustment ranges of the ventilation parameters can
limit each other and may vary, depending on the situation.
The selector indicates the parameter which is limiting an ad-
justment range.

Remark

To cancel the entry, press the button of the selected parameter once again.
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7.3.4 Trigger

The trigger function synchronises the ventilator and the patient. Depend-
ing on the selected ventilation mode and patient activities, mandatory
ventilation strokes can be initiated via a flow or a pressure trigger, or
the pressure support PS can be activated to enable deeper spontaneous
breaths. The ventilator detects the patient's attempts to breathe in via
the trigger, and the trigger sensitivity can be individually adapted to the
patient. The lower the set value the more sensitive the ventilator is to pa-
tient's attempts at inhaling. At very low sensitivities, the elasticity of the
ventilation tubes could cause a trigger signal (auto-triggering).

Inspirations initiated by the trigger variable are coloured on the pressure
curve. Different colours are assigned to mandatory and spontaneous trig-
gers for differentiation.

If the triggered breaths are not coloured, the function may not have been
activated. Change the configuration accordingly (to open the menu, tap
and keep your finger on the curve) or contact your service technician.

Switching between flow and pressure trigger is done with the selector at
the minimum trigger value or at OFF. The indication “Flow” and “Press.” is
displayed as appropriate. The desired trigger function is available after
selection and confirmation.

When the trigger function is switched off, no pressure sup-
Remark | portis available in any of the modes to assist spontaneous
breathing.

/.3.5 Backup ventilation

A backup ventilation mode, which completely takes over the patient's ven-
tilation in case of apnoea, is associated with each ventilation mode.

Tap the “Backup” button to configure the backup ventilation parameters.

Backup BilLevel
(Rate 10, P Insp
12}

For a list of ventilation modes and their associated backup modes, please
refer to the Instructions for Use - Supplement A, chapter A 5.1.1 Backup
modes.
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The button shows the selected backup mode, the set rate and tidal vol-
ume or inspiratory pressure.

By selecting the “No Backup” tab and then “Manual” and Enter, you deac-
tivate the backup ventilation function. When the backup ventilation func-
tion is deactivated, the “No backup ventilation” button is highlighted.

Only some specific parameters can be set in the backup ven-
Remark | tilation mode. The other parameters depend on the settings
for the normal ventilation mode.

The apnoea interval, i.e., the time after which the backup
Remark | ventilation is activated, can be set in the ventilation alarms
under “Backup ventilation”.

The backup ventilation function can be terminated as follows:

* manual: press the backup button again, then press “Manual” and En-
ter,

* automatic: set the “Trigger counter” function. With this function,
the user specifies the number of successfully triggered spontaneous
breaths after which the backup ventilation mode will be terminated
and the selected ventilation mode resumed.

7.3.6 Set alarm limits

Several alarms with variable alarm limits are available for adequate moni-
toring of the patient's ventilation and of the ventilator function.

Continuously adapt the alarm limits to the therapeutic

measures that you need to take for the patient at hand.
& Particularly when switching between ventilation modes or
changing parameters and after using the bronchoscopy
function, you need to check the set alarm limits and adjust
them when necessary.

Warning

Open the menu with the “Alarms” button. The menu is divided into ven-
tilation alarms, sensor alarms, and other alarms. Select the alarm limit
that you would like to change. Adapt the value by using the selector and
confirm your entry with the Enter button.

To cancel the entry, press the button of the selected parameter once again.
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7.3.7 Overview of alarm limits

7.3.7.1 Ventilation alarms

MV max Upper alarm limit for the expiratory minute volume
MV min Lower alarm limit for the expiratory minute volume
Vt max Upper alarm limit for the expiratory tidal volume
Vt min Lower alarm limit for the expiratory tidal volume
Criterion for the “Leakage high” alarm. The percentage
Leakage describes the leakage rate which is calculated from the total
values (100 x (TVi-TVe)/TVi).
Plimit
(relative or Maximum peak airway pressure
absolute)
P min Minimum pressure within a breath
PEEP max Upper alarm limit for the measured PEEP
PEEP min Lower alarm limit for the measured PEEP
RR max Upper alarm limit for the measured respiratory rate
RR min Lower alarm limit for the measured respiratory rate
Depending on the selected configuration, the alarm limit
for the maximum peak airway pressure PLimit can be set
Remark o . . . :
manually or it is linked with the Pinsp setting and adjusted
automatically.
7.3.7.2 Gas
Upper alarm limit for the inspiratory oxygen concentration.
The difference between the alarm limit and set inspiratory
+0, max oxygen concentration (O,) is maintained if the O, value chang-

es. The alarm criterion can be switched off at the upper end
of the adjustment range. In this case, the “O, limit values?”
message appears.
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Lower alarm limit for the inspiratory oxygen concentration.
The difference between the alarm limit and set inspiratory
oxygen concentration (O,) is maintained if the O, value chang-

- 0, min es. The alarm criterion can be switched off at the lower end
of the adjustment range. In this case, the “O, limit values?”
message appears.

etCO, max Upper alarm limit for the expiratory CO, concentration

etCO, min Lower alarm limit for the expiratory CO, concentration

inCO, max Upper alarm limit for the inspiratory CO, concentration

O, ctrl. max Upper O, alarm limit with LeoClac (absolute)

O, ctrl. min Lower O, alarm limit with LeoClac (absolute)

inISO max Upper alarm limit for the inspiratory isoflurane concentration

inISO min Lower alarm limit for the inspiratory isoflurane concentration

exISO max Upper alarm limit for the expiratory isoflurane concentration

exISO min Lower alarm limit for the expiratory isoflurane concentration

inSEV max Qpper alarm limit for the inspiratory sevoflurane concentra-
tion

. . Lower alarm limit for the inspiratory sevoflurane concentra-

inSEV min .
tion

exSEV max Upper alarm limit for the expiratory sevoflurane concentra-
tion

. Lower alarm limit for the expiratory sevoflurane concentra-
exSEV min

tion

7.3.7.3 Other alarms

RR max_spon-
tan

Upper alarm limit for the measured spontaneous respiratory
rate

RR min_spon-
tan

Lower alarm limit for the measured spontaneous respiratory
rate

Pmean max

Upper alarm limit for the measured mean airway pressure

Pmean min

Lower alarm limit for the measured mean airway pressure

Pplateau max

Upper alarm limit for the measured plateau pressure

HR (pulse) max

Upper alarm limit for the measured heart rate
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HR (pulse) min Lower alarm limit for the measured heart rate

SpO, max Upper alarm limit for the measured SpO, value

SpO, min Lower alarm limit for the measured SpO, value

Upper alarm limit referred to the parameter “Target SpO,”

+5p0, ctrl. max (LeoClac)

Lower alarm limit referred to the parameter “Target SpO,”

-5Sp0, ctrl. min (LeoClac)

7.3.7.4 Alarm limits for non-invasive ventilation

In an effort to prevent false alarms, to reduce the stress level for the ven-
tilated patient due to alarm sounds and to maintain reliable monitoring,
the alarm limits need to be adapted to the patient’s individual situation.
For the alarms listed below, a delay can be defined, which should take the
clinical situation into account. This will cause a delay of the audible and
visual alarms:

Alarm delay Default value Adjustment range
T VT max 5s 0-15s
T VT min 5s 0-15s
TP min 10s 0-30s
T Backup ventilation 30s 5-120s
T Apnoea alarm 20s 5-60s
T Leakage high 5s 0-15s
T Disconnection 10s 0-30s

appropriateness of the set alarm limits and delay times,
if any, and consider additional monitoring methods (e.g.,
pulse oximetry).

f Depending on the clinical situation, users need to verify the

Warning

7.3.8 Drug nebulization

Medication can be nebulized with elisa 600 / elisa 800 by means of the
pneumatic nebulizer or the mesh nebulizer.

Both drug nebulization methods can be activated in all ventilation modes.
The pneumatic drug nebulizer is not available for neonates.
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For a detailed description of the nebulizer application, please
Remark | refer to the separate document “Instructions for Use - Sup-
plement A - Manoeuvres, Functions, Ventilation Modes".

& The use of an externally driven nebulizer can affect the accu-

Warning racy of the ventilator.

If the compensation values are high, the activation of expir-
atory compensation can lead to auto-triggering of the pres-
sure support. In this case, a higher trigger sensitivity should
be selected.

Remark

/.3.9 Start ventilation / Stop ventilation

To start the configured ventilation mode, select and confirm “Start Venti-
lation” in the standby mode.

To terminate the ventilation procedure, touch the “Ventilation” button and
then select “Stop ventilation”. Confirm with “Enter”. To prevent that the
ventilation procedure is terminated inadvertently, a warning is displayed,
which must be acknowledged separately.

If configured, the APD function prevents the activation of the “Stop Ven-
tilation” button during a ventilation procedure. The tubing system must
be disconnected first. The ventilator detects the disconnection and the
dimmed “Stop ventilation” button is enabled.

7.3.10 Configuration options on the ventilation screen
(end user)

Unless locked on the configuration level, the individual elements of the
ventilation screen can also be adapted by the end user.

By selecting “New Patient” and by pressing the “Reset to defaults” button
in the “System” menu, all settings will be restored to the values defined on
the configuration level.

Open the respective configuration menu by pressing and holding the ele-
ment you want to adjust.
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A colour (11 options) and a style (3 options) can be assigned to each curve.
It is also possible to adapt the scales of the X-axis and of the Y-axis.

Different Y-axis scales can be selected for the first and second curves on
the left and on the right; the scale of the first curve, however, can also be
applied to the second curve at the touch of a button.

You can display the following curves:

7.3.10.1 Curve display (unit of measurement as config-

ured)
Y-axis left
Curve 1 Pressure * Curve 2 ** | none
Flow Tube Compensated
Volume Cuff pressure
cO Oesophag. pressure

2

Cuff pressure

TPP

Oesophag. pressure

Pleth

2

Cuff pressure

TPP
IAP
Y-axis right
Curve 1 Pressure Curve 2 none
Flow Pressure
Volume Cuff pressure
CcOo Oesophag. pressure

TPP

Oesophag. pressure

Pleth

TPP

IAP

* Exception: For the first view (3 live curves), the parameter “Pressure” for
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the upper curve and the associated colour and style are fixed; they cannot
be changed.
** A second curve can only be configured for the upper live curve (pressure).
7.3.10.2 Trend graphs / compressed trend graphs
Configurable values for Y-axis left and Y-axis right: see section 7.1.8.2 un-
der “Possible measurements”

Itis also possible to configure the time interval for the X-axis.
The selected time interval will be applied to all trend graphs in all views.

Configuration options:

12 hours
24 hours

30 minutes 2 hours

1 hour 6 hours

7.3.10.3 Data table / short data table

Up to 24 values (up to 6 values for the short data table) can be selected
(unit of measurement as configured).
For configurable values, see section 7.1.8.4.

7.3.10.4 Loops

You can display the following loops:

Paw -V V - Flow Cco,-V Flow - Ptrach

Paw - Peso

Flow - Paw

7.3.10.5 Fastwean / Fastprotect

The table below shows the values selectable for the “Fastwean” and the
“Fastprotect” display fields:
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However, it is recommended to choose the following values:

Fastwean: Fastprotect:
PO.1 AP
RR spont. VT/IBW
VTe spont. Pplateau
RSBI TPP i (es)

TPP e (es)

7.4 Settings under “System”
/.4.7 Reset to defaults

With “Reset to defaults”, all adjustments made by the end user will be re-
stored to the ward defaults.

Battery Gas Supply System Test Settings Extras

Config. Lock screen Switch off device

Service

7.4.2 Lock and unlock the screen

You can lock the screen (press “Lock screen” button and confirm) in order
to prevent unintentional entries.

To unlock the screen, select the padlock symbol; then move it to the
coloured circle as prompted.

7.4.3 Battery

Touch the “Battery” tab to open the associated information menu. It pro-
vides information about the availability of power sources (one battery or
two), capacity of batteries, and the remaining operating time on the in-
ternal power supply. A coloured icon (blue or green, depending on the
selected screen colour) represent a battery in use.
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In the first 2 minutes after switching on elisa 600 / elisa
800, a minimum operating time on the internal power sup-
ply is indicated. Finally, an exact calculation of the remain-
ing time is made on the basis of the current load.

Remark

The remaining time can vary depending on the load. The

Remark information is updated in intervals of one minute.

7.4.4 System test

Information about the most recent system test is displayed. Furthermore,
you can perform a system test by pressing the “Start system test” button.

/.4.5 Settings

The “Settings” menu is available in the standby mode.
To change a setting, touch the appropriate button, set the new value with
the selector, and confirm the new value with the Enter button.

7.4.5.1 Date / Time

Manual setting of date and time. This function is not available during ven-
tilation when the field is dimmed.

7.4.5.2 Display brightness
- ey sy Tt “

80 “ 80

Night brightn. Volume.

20 Night mode 40

The device offers three options for adjusting the screen brightness:

* Day mode

* Night mode

* Night screen

Using the selector, you can preset a brightness level for the day mode and
for the night mode: the day brightness and the night brightness. By se-
lecting the day or night mode you activate the corresponding brightness
level.

If an alarm of medium priority or above occurs, the display brightness is
automatically set to the level of the day brightness.
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In addition, the “Night screen on” option activates a dimmed screen dis-
play with a reduced number of data. This option can be selected only
when the device is in the night mode.

" e o e “ o

Day brightness

80 Day made Night screen on 80

Night brightn.

20 Night mode Hight screen oft 40
*

After activation of the “Night screen on” button, the night view will come
on within 30 seconds. The display switches back from the night screen to
the night mode if one of the following conditions occurs:

Tapping the screen 30 seconds after the last input the
display switches back from the night
mode to the night screen.

Active alarms If, after acknowledging an alarm, no
alarm occurs for 30 seconds, the dis-
play switches back from the night
mode to the night screen.

Manoeuvre in progress 30 seconds after the end of the ma-
(The night screen remains active | noeuvre the display switches back from
during automatic manoeuvres | the night mode to the night screen.

such as “P.01"” or “Sigh”.)

The night view can only be activated during a ventilation procedure.
If no ventilation is in progress, the Night screen button is dimmed and
cannot be selected.
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7.4.5.3 Alarm volume / brightness

Alarm volume
The user can adapt the preconfigured alarm volume to the current situa-
tion.

When you adjust the alarm tone volume, the ventilator will emit a tone
with the actual volume so that a volume suitable for the environment can
be selected.

Misc Battery Gas supply System Test Extras

Day brightness
5

Might brightn.

20 Night mode

Be sure to select an alarm tone volume that allows you to

. distinguish between alarm tones and the background noise.
Warning

Selecting “New Patient” will reset the alarm volume to the preconfigured
value.

Alarm brightness
With the “Alarm brightness” button, the user can adapt the brightness of
the alarm LED to the current situation.

Selecting “New Patient” will reset the brightness to the preconfigured val-
ue.
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7.4.5.4 Extras

The leakage compensation function can be activated and deactivated on
the “Extras” tab.

The leakage compensation can be activated and deactivat-

Remark ed only when the patient category “Neonates” is selected.

On the same tab, you can activate and deactivate the “Bronchoscopy”
function (see Supplement A “Functions”).

Furthermore, this tab accommodates the button for manual calibration of
the paramagnetic O, sensor

7.5 Service

The service menu is available in the system test screen and in the standby
mode. It is only intended for authorised service technicians and secured
with an access code.
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8.1 Curve presentation

The conventional curve display shows pressure, flow, and volume over
time. The display will be scaled to the selected time axis.

The actual information displayed on your elisa 600 / elisa 800 depends on
the configuration.

Pressure mbar
w
;a [\ : J’\\k B JJ‘\\__‘
= k k
B M J
o
0 1 2 3 . s 5 7 s s n u 1 1 1 1

Time s

-
. -
o 3 —

5 6 7 8 [ 120

All trigger points reached are identified by corresponding markers. (If you
do not see these coloured markers, the function may have been disabled
at the configuration level. Please contact your service technician.)

When the tube compensation is activated, the device calcu-
Remark | lates the tracheal pressure at the Y-piece before the tube
and the pressure is displayed by an additional curve.

8.2 Instant View window

The following measurement values and the corresponding alarm limits
are displayed in the Instant View window by default:
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Respiratory rate: RR

Expiratory tidal volume: VTe
Expiratory minute volume: MVe

Peak pressure of the last breath: PEAK
Plateau pressure: P Plateau

Positive end-expiratory pressure: PEEP
Leakage in %

Oxygen concentration: O,

End-tidal CO, measurement: etCO,
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In addition to the numeric values, colour codes are used to alert the user

to measurements approaching alarm limits.

A value currently stabilising is displayed on a white background.

If a measured value reaches or exceeds an alarm limit, the display field of
the measured value turns red and the appropriate alarm is triggered. A
measurement value getting close to a defined alarm limit is identified by
an orange display field. The threshold values of the individual alarm limits

are summarised in the following table:
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Adults Children Neonates
<lower | >upper | <lower | >upper | <lower | >upper
limit limit limit limit limit limit
RR 1 /min 5 /min 1 /min 5 /min 1/min 5 /min
VTe 50 ml 50 ml 5ml 5ml 1ml 1ml
MVe 500 ml 500 ml 100 ml 100 ml 50 ml 50 ml
PEAK none 2 mbar none 1 mbar none 1 mbar
Pplateau none 2 mbar none 1 mbar none 1 mbar
PEEP 0 mbar 0 mbar 0 mbar 0 mbar 0 mbar 0 mbar
Leakage none 5% none 5% none 5%
etCo, 2mmHg | 2mmHg | 2 mmHg | 2 mmHg | 2 mmHg | 2 mmHg

Remark [ Athreshold range for oxygen concentration is not displayed.

In addition to the measurement values, a bar chart shows the ratio of the
spontaneous to the mandatory breathing portions in graphical form. In
the graphic, the spontaneous part is shown in green and the mandatory
part in white.

0% MV spont. 100%

8.3 Loop view

Depending on the configuration, you can display the Loop view by swiping
the window from right to left. To select the loop to be displayed, touch and
hold a point on the displayed loop.

Selectable loops are:

* pressure - volume (Paw - V)
+ volume - flow (V - Flow)

+ flow - pressure (Flow - Paw)
* pressure - Peso (Paw- Peso)
+ CO, -volume (CO,-V)

* Flow - Ptrach
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The loop of the current breath is represented with a black line, the loop of
the previous breath is displayed as a grey area. The scales of the loop view
adapt automatically.

EETRN I N 9 BiLevel (IV) t =Dl RER O
i el G RN :
€ dyn. 17 mymbar  Mve 50 L mmHg &0 e
i R — r— - .
8.4 Data table or short data table
2w o BiLevel (IV) ? w17 R @
YREE
Peak mhar | VTe w | cam miimbar | A8l - m: i)
30 435 13 s T
P Plateau 27 mbar vrupum‘115 m | Rexp. 13 mbac/lfs) PO -6 7 mbar - "5 M:
12 5,6 - - -
6 435 : N
T 74 60 04 - =
" 19 3 s7 123 -7

Depending on the settings on the configuration level, further views with
the preconfigured measurements will be available.
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The expiratory time constant is a measure of the complete
expiration while avoiding an auto-PEEP situation. For this
measurement, the expiratory flow is determined at 75% of
the expiratory vital volume and the necessary expiration
time is calculated.

Remark | The following standard values are applicable for the neces-
sary expiration time:

1 x RCexp 63%
2 x RCexp 86.5%
3 x RCexp 95%
4 x RCexp 98%

8.5 Fastwean

Measurement values and indexes relevant for the weaning procedure can
be monitored in the “Fastwean” weaning window. Values in the “safe win-
dow” are displayed in green, values outside the limits are displayed in yel-
low (the displayed values as well as the limits may be different, depending
on the configuration):

Yellow Green Yellow
P0.1 (mbar) <-5 -5-0 -
RR spont. (/min) <9 9-16 >16
VTe spont. (ml) <200 200-450 > 450
RSBI - 0-105 >105

Touch the upper limit or the lower limit and adjust the corresponding val-
ue with the selector.

These limits only apply to Fastwean, they do not affect other display ele-

ments, such as Fastprotect.
The general alarms are also not affected.
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16 450 105
-7 9 200
PO.1 RR spont. VTe spont. RSBI
-6,0 15 260 56
mbar /min ml -
00:00 00:01 00:00 00:02
hh:mm hh:mm hh:mm hh:mm

The timer counts from 00:00 to 23:59 (hh:mm), then it starts counting days
(1 to 999 days).
After 999 days, the timer restarts from 00:00 hh:mm.

8.6 Fastprotect

For improved monitoring of lung-protective ventilation strategies, the
“Fastprotect” window provides an overview of measured values and in-
dices that are relevant for lung-protective ventilation. Values in the “safe
window" are displayed in green, values outside the limits are displayed in
yellow (the displayed values as well as the limits may be different, depend-
ing on the configuration):

Yellow Green Yellow
AP (mbar) - 0-15 >15
VT/IBW (mlI/kgBW) <44 4.4-7 >7
Plateau (mbar) - 0-30 >30
TPP i (es) (mbar) 0-20 >20
TPP e (es) (mbar) 0-10 >10

The value VT/IBW is only calculated for the “Adult” patient

Remark
category.

Touch the upper limit or the lower limit and adjust the corresponding val-
ue with the selector.
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These limits only apply to Fastprotect, they do not affect other display
elements, such as Fastwean.

The general alarms are also not affected.

20 7.0 30 30 10
3,8
AP VT/IBW P Plateau  TPPi(es) TPPe (es)
18 3,9 23 229 51
mbar mi/kg mbar mbar mbar
00:02 00:00 00:03 00:02 00:03
hh:mm hh:mm hh:mm hh:mm hh:mm

The timer counts from 00:00 to 23:59 (hh:mm), then it starts counting days
(1 to 999 days).

After 999 days, the timer restarts from 00:00 hh:mm.

116
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9.1 Problems - causes - corrective measures

Error:

Possible causes:

Corrective measure:

Required reading,
ventilation mode,
function (e.g., Peso,
VIT), parameter or
curve is not dis-
played.

The desired function or display
has not been configured for the
user on the configuration level.

Please contact the respon-
sible person in your ward
or your service technician.

One of the connect-
ed accessories (CO,
sensor, SpO, sen-
sor, elisa@megs)
does not work.

The desired function has not
been configured for the user on
the configuration level or it has
been configured for another
interface.

You can review the current
interface configuration on
the “Status” tab by select-
ing the second view.

If in doubt, please contact
the responsible person in
your ward or your service
technician.

Measured PEEP
value is different
from set value.

Valve bar or breathing circuit
were exchanged but no system
test was carried out

Carry out a system test.

Measured PEEP
value is different
from set value.

The PEEP membrane is contam-
inated with medication residue
after a drug nebulization
procedure (the expiratory filter
is missing or unsuitable, or the
selected replacement interval is
too long considering the nebuli-
zation intensity or osmolarity of
the applied medication.)

Exchange expiratory valve
Install suitable expiratory
filter for drug nebuliza-
tion or choose a shorter
replacement interval.

Ventilation pres-
sure implausibly
high

Accessories or combination
with accessories increases the
flow resistance

Exchange breathing circuit,
exchange filter, remove

/ prevent condensate in
breathing circuit

USB stick is not
detected

118

Incorrect or implausible format-
ting.

The elisa 600 / elisa 800
devices supportonly a
FAT32-formatted USB stick.
The USB stick needs to be
formatted with a standard
operating system (e.g.,
Windows).
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9.2 Alarm system

The intensive care ventilator is equipped with alarms to support patient
safety.

The functions of the alarm system are automatically verified as part of the
power up test and the system test.

When an alarm condition occurs, it is indicated in the alarm window and it
also triggers the audible and visual signalling devices.

The system classifies the alarms in 7 different priority levels which can
also escalate and de-escalate.

The alarm messages in the alarm window are sorted according to activity,
priority and time of occurrence. If more than 4 alarms occur at the same
time, the 4 alarm messages with the greatest importance will be shown.

The audible and visual alarms from the signalling devices are always those
of the active alarm with the highest priority.

After switching between invasive and non-invasive ventilation or between
ventilation modes, check the alarm limits and ventilation settings and ad-
just them so that the ventilation can be fully monitored. Extreme alarm
limit settings may render the alarm system useless.

The user is required to review the alarm limits to determine their appro-
priateness for the individual ventilation situations and to adjust them if
necessary.

Switch off alarm limits only if the missing alarm does not

- constitute a safety hazard for the patient!
Warning

9.2.1 Alarm messages

When you touch an alarm message in the alarm window, the window ex-
pands and shows information on the cause and possible corrective meas-
ures. If an alarm becomes inactive, the audible and visual signalling devic-
es are also deactivated. The alarm message text, however, remains visible
in the alarm window for informational purposes until it is acknowledged
with the alarm pause button (A).

By touching the respective arrows, the alarm window can be closed hori-
zontally or vertically. In this case, the alarm with the highest priority and
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the number of additional alarms will be displayed. After 20 seconds all
alarms are displayed again in full size.

Remark

Remark

Remark

Remark

Remark

Remark

120

It is not possible to deactivate the alarm system as a whole.
The system saves the times of deactivation of individual
alarms in a log file.

The ventilator logs all alarms that occur, and authorised ser-
vice technicians can access this alarm log even after a device
failure.

If the storage capacity of the internal memory is exhausted,
the oldest data of the alarm history is overwritten.

The set alarm limits are stored in a non-volatile memory and
can be accessed at any time after switching on the ventilator
and selecting “Same Patient”. This also applies after a power
failure.

At the beginning of the ventilation procedure, audible
alarms are disabled for 120 seconds. During this peri-
od, ventilator settings can be adjusted without annoying
alarms, and the first measurements can be performed.
This measure is intended to reduce the number of unnec-
essary alarms and the associated stress.

While parameters are being adjusted with the selector,
alarms are also visualised by a different background col-
our of the screen display: A “red” alarm condition is in-
dicated by a reddish background, a “yellow” alarm by a
yellow background..
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9.2.2 Alarm pause

An alarm can be suppressed for a maximum of 2 minutes. Pressing the
alarm pause button (A) deactivates the acoustic and visual alarms. The
alarm message remains visible in the alarm window and an alarm pause
symbol is additionally shown. The remaining alarm suppression time is
displayed in the alarm pause button (B).

New alarms occurring during an alarm pause will trigger a

Remark

new alarm!

During absence of alarms, all alarms can be suppressed in
Remark ;

advance (C) for 2 minutes.

®

9.2.3 Verification of the signalling devices

During the power up test the device checks the signalling devices:

Audible The device emits two different, consecutive alarm tones.
signals: When you hear these tones, the acoustic signalling devices
work perfectly.

Visual sig-  The alarm indicators of the ventilator unit blink briefly red
nals: and yellow. If the alarm indicators light up during the pow-
er up test, the visual signalling devices work perfectly.

9.2.4 Alarm verification in the presence of a blocked
breathing circuit

A blocked breathing circuit triggers the “Insufficient volume” or “High
pressure” alarm.
Follow these steps to verify the alarm function:
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+ Perform a system test with a successful result.

+ Connect a test lung to the breathing circuit.

+ Activate the “Dynamic BiLevel” ventilation mode.

+ Start ventilation.

+ Disconnect the Y-piece from the test lung.

+ Block the open connection of the Y-piece.

+ The “Insufficient volume” alarm must be triggered after 2 breaths.

9.2.5 Alarm verification in the presence of a partially
blocked breathing circuit

When the breathing circuit is partially blocked, the “Airway pressure high”
alarm will be output.

The alarm condition is detected by a permanent plausibility monitoring of
the PEEP valve.

A system test can be carried out to verify the alarm detection function:
When the system test does not reveal any faults, the plausibility monitor-
ing function of the PEEP valve works properly.

9.3 Alarm priorities

The different alarm priorities are displayed in different forms:

Alarm priority Alarm text Alarm LED SAcl)irnn;
1 - information Blue on a white back- OFF OFF
ground
L Blue on a yellow
2 - low priority background Yellow ON
L Blue on a yellow
3 - low priority background Yellow ON
. L Black on a yellow .
4 - medium priority background Yellow flashing ON
. o Black on a yellow .
5 - medium priority background Yellow flashing ON
. . White on a red back- Red
6 - high priority ground flashing ON
White on a red back-
7 - high priority ground (flashing in Red flashing ON
reverse video)
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Alarm priority 1 is purely advisory, no risk potential.

9.4 Alarm messages during operation

In the following tables, you will find an overview of the different alarm
messages, their error codes, priorities, causes with delay times and possi-

ble corrective measures.

Remark

Please note down the displayed error codes for service pur-
poses.

The alarm messages are sorted numerically in ascending order.

The following rules apply:
(*) only elisa 300 elisa 500
(**) only elisa 600 elisa 800

Patient alarms

Prior-

Code ity

Alarm
message

Cause

Corrective measure

#101

~N o

MV high

Expiratory min-

ute volume
> Alarm limit

Please check:

- Patient condition and breathing pattern

- That Auto triggering is not the cause

- Water condensation in breathing circuit

- Ventilator settings
Consider:
- Adjusting alarm limits or ventilator
settings

#102

MV low

Expiratory min-

ute volume
< Alarm limit

Please check:

- Patient condition and breathing pattern

- Correct assembly of breathing circuit
- Breathing circuit, tube connector and
humidifier for leaks
- Whether the tube is blocked

- The expiratory flow sensor for contami-

nation
Consider:
- Adjusting alarm limits or ventilator
settings
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Prior- Alarm .
Code Cause Corrective measure

ity message

Please check:
- Patient condition and breathing pattern
6 Tidal volume - Ventilation mode
#103 VT high . - Ventilator settings
> Alarm limit Lo
Consider:
- Adjusting alarm limits or ventilator
settings

Please check:
- Patient condition and breathing pattern
- Breathing circuit, tube connector and
) humidifier for leaks
Tidal volume L
7 VT low < Alarm limit - Correct mask position, |f usgd .
- Correct assembly of breathing circuit
Consider:
- Adjusting alarm limits or ventilator
settings

o

#104

Please check:

- Patient condition and breathing pattern
- Breathing circuit, tube connector and
humidifier for leaks

Leakage Leakage - Correct mask position, if used
#105 2 hi A, - Correct assembly of breathing circuit
igh > Alarm limit . ’ ;
- and, if necessary: connections for CO2
sidestream measurement
Consider:
- Adjusting alarm limits or ventilator
settings

Please check:
- Patient condition and breathing pattern
Respiratory - That Auto triggering is not the cause
#107 4 Rate high rate - Water condensgélr?srildlgr?reathmg circuit
> Alarm limit - Reviewing sedation protocol
- Adjusting alarm limits or ventilator
settings

Please check:
- Patient condition and breathing pattern
Respirato - Correct ventilation mode
4 P ry - Correct ventilator settings
Rate low rate o
- Consider:
< Alarm limit S -
- Reviewing sedation protocol
- Adjusting alarm limits or ventilator
settings

#108
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Corrective measure

#109

Backup ven-
tilation

Apnoea: Back-
up ventilation
is enabled.

Please check:
- Patient condition and breathing pattern

- Correct ventilation mode

- Correct ventilator settings

- Appropriateness of alarm settings
Consider:
- Changing ventilation mode
- Adjusting ventilator settings
- Adjusting alarm limits

#110

Apnoea

Apnoea

Please check:
- Patient condition and breathing pattern
- Correct ventilation mode
- Correct ventilator settings
- Appropriateness of alarm settings
Consider:
- Changing ventilation mode
- Adjusting ventilator settings
- Adjusting alarm limits

#111

Airway
pressure
high

Airway pres-
sure
> Plimit

Please check:

- Patient condition and breathing pattern
- Breathing circuit, tube connector and
tube for kinks
- Whether the patient is fighting the
ventilator (increased resistance of the
filter caused by humidity or medication
nebulization)

Consider:

- Reviewing sedation protocol
- Adjusting alarm limits or ventilator
settings
Information:

- This condition aborts the current breath

#112

Airway
pressure
high

Airway pres-
sure > 2 mbar
over Plimit

Please check:

- Patient condition and breathing pattern
- Breathing circuit, tube connector and
tube for kinks
- Whether the patient is fighting the
ventilator (increased resistance of the
filter caused by humidity or medication
nebulization)

Consider:

- Reviewing sedation protocol
- Adjusting alarm limits or ventilator
settings
Information:

- The safety valve is open
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Code P':Ior' Alarm Cause Corrective measure
ity message
Please check:
- Patient condition and breathing pattern
- Breathing circuit, tube connector and
tube for kinks
- Whether the patient is fighting the
ventilator
1 Airway Airway pres- - Correct tube placement
#113 2 pressure sure Consider:
4 high > Plimit - Performing bronchial toilet
- Reviewing sedation protocol
- Adjusting alarm limits or ventilator
settings
Information:
- PLimit limits the pressure in current
breath
Please check:
- Patient condition and breathing pattern
- Breathing circuit, tube connector and
tube for kinks
Airway Airway pres- - Whether the patient is fighting the
ventilator
#114 7 pressure | sure>10 mbar S
; L Consider:
high over Plimit I .
- Reviewing sedation protocol
- Adjusting alarm limits or ventilator
settings
Information:
- The safety valve is open
Please check:
- Patient condition and breathing pattern
- Breathing circuit, tube connector and
Airway Airway Pres- tube for kinks
#115 4 pressure sure - Whether the tube is blocked
low <Alarm Limit - Correct assembly of breathing circuit
Consider:
- Adjusting alarm limits or ventilator
settings
. Please check:
Mean Mean Airway | _ Patient condition and breathing pattern
airway Pressure I
#116 4 Consider:
pressure | Pmean > Alarm R L .
hi g, - Adjusting alarm limits or ventilator
igh Limit ;
settings
. Please check:
Mean Mean Airway | Patient condition and breathing pattern
airway Pressure o
#117 4 Consider:
pressure | Pmean < Alarm R L .
L - Adjusting alarm limits or ventilator
low Limit -
settings
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Code P'f'°r' Alarm Cause Corrective measure
ity message
Please check:
- Patient condition and breathing pattern
- Expiratory limb of breathing circuit
including accessories for kinks
. PEEP > Alarm | - That the expiratory flow sensor is free of
#118 7 PEEP high Limit liquid and medication residues (increased
resistance of the filter caused by humidity
or medication nebulization)
Consider:
- Changing the expiratory flow sensor
Please check:
- Patient condition and breathing pattern
- Breathing circuit, tube connector and
PEEP tube for kinks
- - Whether the tube is blocked
< Alarm Limit I
#119 7 PEEP low - Correct assembly qf breaﬁthlng circuit
Delav: - That the PEEP valve is not jammed (May
ey be caused by medication residues on the
2 breaths max. y o
PEEP membrane of the expiration valve)
Consider:
- Adjusting alarm limits or ventilator
settings
O, Concentra-
tion > Alarm Please check:
. Limit - Appropriateness of alarm settings
#120 | 5 0, high - Whether O2 sensor needs calibration
Delay: - 02 concentrator, if used
15 seconds - 02 delivery setting at 02 concentrator, if
max. used
0, Concentra- . Informatiop: . .
tion < Alarm | - FiO2 sensor has to be calibrated in service
5 Limit menu )
#121 7 0, low If wrong 02 concentration persists after a
Delay: calibration:
15 seconds Contact authorised service agent.
max.
Please check:
- Patient condition and breathing pattern
. etC_OZ Concen- | _ Respiratory minute volume, tidal volume
#122 4 etCO, high tration >.AIarm and rate
Limit - All additional dead space due to acces-
sories
- Contamination of CO2 cuvette
etCO, Concen- _ Consider:
#123 4 etCO, low | tration < Alarm - Performing a CO2 zero adjustment

Limit

- Adjusting alarm limits or ventilator
settings
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Code P':Ior' Alarm Cause Corrective measure
ity message
Please check:
- Appropriateness of alarm settings
inCO. Concen- - Possibility of CO2 rebreathing
5 i o .
#124 4 inCO, high | tration > Alarm That gas supplgésn\;\;lc'jczr working range
Limit - Performing a CO2 zero adjustment
- Adjusting alarm limits
- Correcting gas supply
The arterial ox- Please check:
en saturation | Patient condition and breathing pattern
#125 4 SpO, low ?/sgbelow the set Consider:
L - Adjusting alarm limits or ventilator
alarm limit. settings
The arterial ox- Please check:
en saturation | Patient condition and breathing pattern
#126 | 3 | spo,high | Y30t Consider:
L - Adjusting alarm limits or ventilator
alarm limit. settings
Please check:
Heart rate The heartrate | - Patient condition and breathing pattern
#127 3 low is below the set Consider:
alarm limit. - Adjusting alarm limits or ventilator
settings
Please check:
The heartrate | - Patient condition and breathing pattern
Heart rate | . o
#128 3 hiah is above the set Consider:
g alarm limit. - Adjusting alarm limits or ventilator
settings
Airway Paw < -1 mbar Please check:
1 o - Supply pressures of the gas supplies
#131 4 pressure (fobr mulkflple - Correct ventilation mode
negative reaths) - Adapt parameters to the patient's spon-
taneous breathing
Airway Paw < -1 mbar Consider:
#132 7 pressure | (for more than ) Increasing the byf'OV.V
negative 55) If negative pressure persists:
Contact an authorised service agent
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Code P'f'°r' Alarm Cause Corrective measure
ity message
Please check:
- Patient condition and breathing pattern
- Breathing circuit, tube connector and tube
Airway Pres- for kinks
#133 1 Pressure | sure>Ventila- | - Whether the patient is fighting the ven-
2 limitation | tion Parameter tilator
Pmax Consider:
- Reviewing sedation protocol
- Adjusting alarm limits or ventilator
settings
High leakage or
' tUbneelg;ijon' Please check:
#134 7 Disconnec- - Correct assgmbly of brea.thmg circuit
tion Delay: - Correct patient mask position, if used
15 seconds (eliminate leakage)
max.
Please check:
- Patient condition and breathing pattern
- Whether tube or breathing circuit is
It is not pos- blocked
sible to apply - Correct patient mask position, if used
Insufficient the adequate (eliminate leakage)
#135 7 volume - Whether the patient is fighting the ven-
volume )
tilator
Delay: Consider:
2 breaths max. - Performing bronchial toilet
- Reviewing sedation protocol
- Adjusting alarm limits or ventilator
settings
The O, alarms
are disabled
oran O, alarm Adapt:
#136 0g a[arm limit deviates -02 alarm settings
limits? more than Consider:
5% from set - Alternative FiO2 measurement method
ventilation
parameter.
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Code P':Ior' Alarm Cause Corrective measure
ity message
Information:
- Volume measurement not possible
- No trigger detection possible
No expiratory - No leak compensation possible
flow can be - No tube compensation possible
measured. Please check:
#137 7 Expiratory | The expiratory | - Expiratory flow sensor for proper place-
sensor? flow sensor is ment
missing or the | - That the expiratory flow sensor is clean
measurement and dry
is implausible. |- Whether the expiratory valve needs to be
replaced
If the alarm recurs or persists:
Contact authorised service agent.
The suction
Closed routine fqr To‘terminate the suction phase of the
#138 1 suction closed suction | device, press the <Post-oxygen.> button
systems is or the <Stop> button.
activated
The suction rou-
#139 5 Opensuc- | tine for open To terminate the suction phase of the
tion suction systems device, reconnect the patient.
is activated
Please check:
R - Patient condition and breathing pattern
ate of - L
Rate spont. | spontaneous - That Auto triggering is not the cause
#140 4 i P . Consider:
high breathing > - Adiusti | limit tilat
Alarm limit justing alarm limits or ventilator
settings
- Reviewing sedation protocol
Please check:
- Patient condition and breathing pattern
Rate of - Suitability of the selected ventilation
Rate spont. | spontaneous mode
#141 | 46 low breathing < Consider:
Alarm limit - Adjusting alarm limits or ventilator
settings
- Reviewing sedation protocol
Please check:
Pplateau Pplateau > - Patient condition ar)d breathing pattern
#142 4 high Alarm Limit Consider:
- Adjusting alarm limits or ventilator
settings
130
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Code P'f'°r' Alarm Cause Corrective measure
ity message
Some of the
Some alarm . .
P . | audible alarms Information:
#143 1 |limits deacti- ) -
are deactivat- Ensure close monitoring!
vated
ed.
i i Information:
Ventilation | All ventilation
- The alarm management was adapted
#144 1 alarms alarms are .
: h ’ because of an active manoeuvre.
inactive deactivated. -
Ensure close monitoring!
. _ . Information:
#145 1 trRa'Sk i?]f Exi)lzrz:(tllggegme - Ventilator will not adapt inspiratory time
ppIng P and PS-Endflow
Co:;gmﬁus Continuous Information:
#146 1 . nebulizationis | - Switchover to continuous nebulization
zation enabled due to high respiratory rate
enabled )
Information:
WOBOV WOBOV target - Tidal volume is high
#147 1 settings values cannot Consider:
implausible |  be reached. - Adjusting alarm limits or ventilation set-
tings of WOBOV
Information:
WOBOV | WOBOV target - Tidal volume is low
#148 1 settings values cannot Consider:
implausible | be reached. - Adjusting alarm limits or ventilation set-
tings of WOBOV
Information:
WOBOV | WOBOV target - Respiratory rate is high
#149 1 settings values cannot Consider:
implausible |  be reached. - Adjusting alarm limits or ventilation set-
tings of WOBOV
Information:
WOBOV WOBOV target - Respiratory rate is low
#150 1 settings values cannot Consider:
implausible |  be reached. - Adjusting alarm limits or ventilation set-
tings of WOBOV
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Code P':Ior' Alarm Cause Corrective measure
ity message
Thereis a Please check:
. - Defects at tube, tracheostomy tube and
leakage in the .
its connectors
cuff or the cuff .
: - Defects at cuff, e.g., caused during
connection. ) :
Cuff leak- The device |ntubat.|on .
#151 2 - Defects at Cuffscout line and its connec-
age compensates ;
tions
the cuff leak- o
Consider:
age. The set . —
- Replacing the pressure measuring line
pressure can Revising intubati
be reached - Revising intubation
) - Exchanging tracheostomy tube
Please check:
- That the cuff is blocked sufficiently
- Defects at tube, tracheostomy tube and
its connectors
The set cuff - Defects at cuff, e.g., caused during
#152 | 6-7 Defective pressure intubation
cuff cannot be - Defects at Cuffscout line and its connec-
reached. tions
Consider:
- Replacing the pressure measuring line
- Revising intubation
- Exchanging tracheostomy tube
Please check:
1 - That cuff pressure is normal
- That the cuff pressure line is not kinked
No further action necessary.
Please check:
- That cuff pressure is normal
2 The actual cuff | - That the cuff pressure line is not kinked
Cuff pres- pressure is The cuff function can be continued.
#153 : "
sure high greater than If the alarm recurs or persists:
the set value. Contact an authorised service agent.
Please check:
- That cuff pressure is normal
6 - That the cuff pressure line is not kinked
Block the cuff manually.
If the alarm recurs or persists:
Contact an authorised service agent.
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Code P'f'°r' Alarm Cause Corrective measure
ity message
Information:
- The following menus and functions are
not available:
The Cuffscout - Switch off device
Standby function i - Carry out system test
unction is ac- ;
#154 1 Cuffscout A - Config.
. tive in standby ;
active - Service
mode. )
- New patient
Consider:
- Switching off Cuffscout to access the listed
menus and functions.
Information:
- The spontaneous breathing trial runs over
SBT ma- | SBT (Spontane- the set period of time. _
. . - You can stop the spontaneous breathing
#155 1 noeuvre is | ous Breathing ) .
. o . trial at any time.
running | Trial) is running. Please check:
- The set alarm limits and if necessary
adjust the SBT to the clinical needs
Please check:
- Appropriateness of alarm settings
- Possibility of ISO/SEV rebreathing
inISO concen- - That gas supply is within working range
#156 4 inISO high | tration > Alarm - Contamination of LeoLyzer cuvette
limit Consider:
- Performing a LeoLyzer zero adjustment
- Adjusting alarm limits
- Correcting gas supply
Please check:
- Appropriateness of alarm settings
- That gas supply is within working range
inISO concen- - Contamination of LeoLyzer cuvette
#157 4 inISO low | tration < Alarm - System for leakage

limit

Consider:
- Performing a LeoLyzer zero adjustment
- Adjusting alarm limits
- Correcting gas supply
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Code

Prior-
ity

Alarm
message

Cause

Corrective measure

#158

exISO high

exISO concen-
tration > Alarm
limit

Please check:

- Patient condition and breathing pattern
- Respiratory minute volume, tidal volume
and rate
- All additional dead space due to accesso-
ries
- Contamination of LeolLyzer cuvette
Consider:

- Performing a LeoLyzer zero adjustment
- Adjusting alarm limits or ventilator
settings

#159

exISO low

exISO concen-
tration < Alarm
limit

Please check:

- Patient condition and breathing pattern
- Respiratory minute volume, tidal volume
and rate
- All additional dead space due to accesso-
ries
- Contamination of LeoLyzer cuvette
- System for leakage
Consider:

- Performing a Leolyzer zero adjustment
- Adjusting alarm limits or ventilator
settings

#160

PAPS im-
plausible

Resistance and
compliance
implausible.

Information:

- The basic parameters Resistance and
Compliance cannot be determined
Please check:

- The set diameter of the tube for correct-
ness
- That the breathing circuit and tube have
no leaks
- That the breathing circuit and tube are not
kinked
Decide:

- If this error occurs frequently, the ventila-
tion mode should be changed

#161

Resistance
low

Respiratory re-
sistance is low.

Please check:
- The set diameter of the tube for correct-
ness
- That the breathing circuit and tube have
no leaks

#162

Resistance
high

Respiratory
resistance is
high.

Please check:
- The set diameter of the tube for correct-
ness
- That the breathing circuit and tube have
no leaks
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Code P'f'°r' Alarm Cause Corrective measure
ity message
In volume-con-
trolled venti- Please check:
lation modes, - That the ventilation volume is in a safe
Pneumatic pneumatic range for the patient
#163 1 nebuliza- nebulization | Decide if measured values are not in a safe
tion active | canimpact the range for the patient:
set tidal volume - Deactivate pneumatic nebulization
and oxygen - Change the ventilation mode
concentration.
Information:
- As long as the signal is low, no Sp0O2
measured values are displayed
- Ventilation is continued with the last valid
02 value
1 . ) Please check:
#165 3 OS%[OCSS;OI SPOZIZL%nal s - That the sensor is positioned correctly
5 - That the skin is not too strongly pigment-
ed
- Patient condition and breathing pattern
If the alarm recurs or persists: Consider to
stop O2 monitoring
Delay: max. 60 s
Please check:
- Patient condition and breathing pattern
#166 5 SpO2 ctrl. Sp02 > Sp02 Consider:
high control high. - Adjusting alarm limits or ventilator
settings
Delay: max. 30 s
Please check:
- That the sensor is positioned correctly
- That the skin is not too strongly pigment-
SpO2 ctrl. ed
#167 5 P low 5pO2 < 5p02 - Patient condition and breathing pattern
control low. )
Consider:
- Adjusting alarm limits or ventilator
settings
Delay: max. 30 s
Please check:
- Appropriateness of alarm settings
- Whether 02 sensor needs calibration
- 02 concentrator, if used
#168 3 O2ctrl. | 02>02control | - 02 delivery setting at 02 concentrator, if
5 high high. used
Consider:
- Adjusting alarm limits or ventilator
settings

Delay: max. 30 s
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Code

Prior-
ity

Alarm
message

Cause

Corrective measure

#169

02 ctrl. low

02 <02 control
low.

Please check:
- Appropriateness of alarm settings
- Whether 02 sensor needs calibration
- 02 concentrator, if used
- 02 delivery setting at O2 concentrator, if
used

Consider:

- Adjusting alarm limits or ventilator
settings

Delay: max. 30 s

#170

Some
alarms de-
activated

Some of the
alarms and
alarm limits are
deactivated

Close monitoring must be ensured

#171

inSEV high

inSEV concen-
tration > Alarm
limit

Please check:
- Appropriateness of alarm settings
- Possibility of ISO/SEV rebreathing
- That gas supply is within working range
- Contamination of LeoLyzer cuvette
Consider:
- Performing a LeoLyzer zero adjustment
- Adjusting alarm limits
- Correcting gas supply

#172

inSEV low

inSEV concen-
tration < Alarm
limit

Please check:
- Appropriateness of alarm settings
- That gas supply is within working range
- Contamination of LeoLyzer cuvette
- System for leakage
Consider:
- Performing a LeoLyzer zero adjustment
- Adjusting alarm limits
- Correcting gas supply

#173

exSEV high

exSEV concen-
tration > Alarm
limit

Please check:

- Patient condition and breathing pattern
- Respiratory minute volume, tidal volume
and rate
- All additional dead space due to accesso-
ries
- Contamination of Leolyzer cuvette
Consider:

- Performing a LeoLyzer zero adjustment
- Adjusting alarm limits or ventilator
settings
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Code . Cause Corrective measure
ity message
Please check:
- Patient condition and breathing pattern
- Respiratory minute volume, tidal volume
and rate
- All additional dead space due to accesso-
exSEV concen- ries
#174 2 exSEV low tratloP <'A|arm - Contamination of LeoLyzer cuvette
imit
- System for leakage
Consider:
- Performing a LeoLyzer zero adjustment
- Adjusting alarm limits or ventilator
settings
Alarm limits
Alarm limits have been reset
to default after Do the following:
#175 2 have been -
reset bronchoscopy - Re-evaluate and adapt alarm limits
mode was
stopped.
Ventilator Unit Alarms
Code P'T'°" Alarm Cause Corrective measure
ity message
Information:
02 flow | O2 flow sen- - A redundant sensor is defective
#201 3 ;
error sor error - The accuracy of low readings can be affected
Ventilator is operating safely.
Information:
- The O2 flow sensor system is defective.
- Ventilation is now only possible with air
Monitor:
02 flow | O2 flow sen- - 02 concentration
#201 7 . o LONLEN .
error sor error Decide: If ventilation with low oxygen is a

hazard:
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.
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Code

Prior-
ity

Alarm
message

Cause

Corrective measure

#202

Air flow
error

Air flow sen-
sor error

Information:
- A redundant sensor is defective
- The accuracy of low readings can be affected
Ventilator is operating safely.

Information:
- The air flow sensor system is defective
- Ventilation is now only possible with pure

oxygen

Decide: If pure oxygen concentration is a
hazard:

- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#203

Paux
reservoir
pressure

error

Paux
reservoir -
Defective
pressure

sensor

Information:
- All Paux functions are disabled
- Other device functions are not affected
Ventilator is operating safely.
- Contact an authorised service agent.

#204

02 flow
error

02 flow sen-
sor error

Information:
- A redundant sensor is defective
- The 02 flow is limited to 80 I/min
Ventilator is operating safely.

Information:
- The 02 flow sensor system is defective.
- Ventilation is now only possible with air
Monitor:
- 02 concentration
Decide: if ventilation with low oxygen concen-
tration is a hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.
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Corrective measure

#205

#205

Air flow
error

Air flow sen-
sor error

Information:
- A redundant sensor is defective
- The air flow is limited to 80 I/min
Ventilator is operating safely.

Information:
- The air flow sensor system is defective
- Ventilation is now only possible with oxygen
Decide: If pure oxygen concentration is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#206

Inspiratory
flow sen-
sor error

Inspiratory
flow sensor
error

Information:
- The air flow sensor system is defective
- Ventilation is now only possible with oxygen
Decide: If pure oxygen concentration is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#207

Exp. flow
error

Expiratory
flow sensor
error

Information:
- Aredundant sensor is defective
- The expiratory flow is only measured up to 80
I/min
- The tidal and minute volume displayed may
be incorrect
Ventilator is operating safely.

Information:
- The expiratory flow sensor system is defective
- Tidal and minute volume cannot be measured
- Ventilator now operates in emergency ventila-
tion mode
Decide: If emergency ventilation mode is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10 139



9 | Alarms and troubleshooting

Prior- Alarm .
Cause Corrective measure

Code .
ity message

Information:

- The expiratory pressure sensor is defective
- Patient pressure is measured and controlled
only by the inspiratory pressure sensor
Ventilator is operating safely.
Contact an authorised service agent.

Expiratory
Exp. pres- .
pressure Information:

#208 sure error
Sensor error - Safe operation cannot be guaranteed
Do immediately:
7 - Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
Contact an authorised service agent.

Paux1 pres- Informa.tion.: .

Paux1 sure sensor - The Paux1 function is disabled

#209 3 pressure arror - Other device functions are not affected

error Ventilator is operating safely.
Contact an authorised service agent.

Information:

- The inspiratory pressure sensor is defective

- Patient pressure is measured and controlled

only by the expiratory pressure sensor
Ventilator is operating safely.

- Contact an authorised service agent.

Inspiration
Insp. pres- .
pressure Information:

#210 sure error
Sensor error - Safe operation cannot be guaranteed
Do immediately:
7 - Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

Information:
#211 3 - Aredundant sensor is defective
- The accuracy of low readings can be affected
Ventilator is operating safely.

Information:

) - The expiratory flow sensor system is defective

Exp. flow Expiratory | _Tidal and minute volume cannot be measured
error flow sensor | _ ventilator now operates in emergency ventila-

error tion mode
#211 7 Decide: If emergency ventilation mode is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.
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Corrective measure

#212

Paux2
pressure
error

Paux2 pres-
sure sensor
error

Information:
- The Paux2 function is disabled
- Other device functions are not affected
Ventilator is operating safely.
- Contact an authorised service agent.

#213

O2inlet
pressure

02inlet
pressure
sensor error

Information:
- The pressure of the 02 gas supply is not
monitored
- Failure of 02 gas supply is only detected in
case of flow deviation
Ventilator is operating safely.
- Contact an authorised service agent.

#214

Air inlet
pressure

Air inlet
pressure
Sensor error

Information:
- The pressure of the AIR gas supply is not
monitored
- Failure of AIR gas supply is only detected in
case of flow deviation
Ventilator is operating safely.
- Contact an authorised service agent.

#215
*)

Filter pres-
sure error

Filter pres-
sure sensor
error

Information:
- The condition of the turbine intake filter is
not monitored
- A faulty intake filter can cause turbine mal-
functions
Ventilator is operating safely.
Check visually every day:
- That the filter is inserted
- That the filter is clean
- Contact an authorised service agent.

#217

02 flow
error

02 flow
sensor
error

Information:
- Aredundant sensor is defective
- The accuracy of low readings can be affected
Ventilator is operating safely.

Information:
- The 02 flow sensor system is defective.
- Ventilation is now only possible with air
Monitor:
- 02 concentration
Decide: If ventilation with low oxygen is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.
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Code

Prior-
ity

Alarm
message

Cause Corrective measure

#218

Information:
- Aredundant sensor is defective
- The accuracy of low readings can be affected
Ventilator is operating safely.

. Information:

Air flow - The air flow sensor system is defective

sénsor - Ventilation is now only possible with oxygen
error Decide: If pure oxygen concentration is a

hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

Air flow
error

#220

#220

Information:
- Aredundant sensor is defective.
- The oxygen flow is limited to 80 I/min
Ventilator is operating safely.

Information:
- The 02 flow sensor system is defective.
02 flow 02 flow - Ventilation is now only possible with air
sensor Monitor:
error - 02 concentration
Decide: If ventilation with low oxygen is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

error

#221

Information:
- A redundant sensor is defective
- Air flow is limited to 80 I/min
Ventilator is operating safely.

. Information:
Air flow - The air flow sensor system is defective.
sensor - Ventilation is now only possible with oxygen
error Decide: If pure oxygen concentration is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

Air flow
error
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Corrective measure

#222

Inspiratory
flow sen-
sor error

Inspiratory
flow sensor
error

Information:

- The air flow sensor system is defective

- Ventilation is now only possible with oxygen
Decide: If pure oxygen concentration is a

hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#223

Exp. flow
error

Expiratory
flow sensor
error

Information:
- Aredundant sensor is defective
- The expiratory flow is only measured up to
80 I/min
- The tidal and minute volume displayed may
be incorrect
Ventilator is operating safely.

Information:
- The expiratory flow sensor system is defective
- Tidal and minute volume cannot be measured
- Ventilator now operates in emergency ventila-
tion mode
Decide: If emergency ventilation mode is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#224

Exp. pres-
sure error

Expiratory

Information:
- The expiratory pressure sensor is defective
- Patient pressure is measured and controlled
only by the inspiratory pressure sensor
Ventilator is operating safely.
- Contact an authorised service agent.

pressure
sensor
error

Information:
- Safe operation cannot be guaranteed
Do immediately:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#225

Paux1
pressure
error

Paux1 pres-
sure sensor
error

Information:
- The Paux1 function is disabled
- Other device functions are not affected
Ventilator is operating safely.

Contact an authorised service agent.
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Code

Prior-
ity

Alarm
message

Cause

Corrective measure

#226

Insp. pres-
sure error

Inspiration

Information:

- The inspiratory pressure sensor is defective
- Patient pressure is measured and controlled
only by the expiratory pressure sensor
Ventilator is operating safely.

- Contact an authorised service agent.

pressure
sensor
error

Information:
- Safe operation cannot be guaranteed
Do immediately:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#227

Exp. flow
error

Information:
- Aredundant sensor is defective
- The accuracy of low readings can be affected
- The tidal and minute volume displayed may
be incorrect
Ventilator is operating safely.

Expiratory
flow sensor
error

Information:
- The expiratory flow sensor system is defective
- Tidal and minute volume cannot be measured
- Ventilator now operates in emergency ventila-
tion mode
Decide: If emergency ventilation mode is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#228

Paux2
pressure
error

Paux2 pres-
sure sensor
error

Information:
- The Paux2 function is disabled
- Other device functions are not affected.
Ventilator is operating safely.
- Contact an authorised service agent.
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Corrective measure

#230

02 flow
error

02 flow
sensor
error

Information:
- Aredundant sensor is defective
- The accuracy of low readings can be affected
Ventilator is operating safely.

Information:
- The O2 flow sensor system is defective.
- Ventilation is now only possible with air
Monitor:
- 02 concentration
Decide: If ventilation with low oxygen is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#231

Air flow
error

Air flow
sensor
error

Information:
- Aredundant sensor is defective
- The accuracy of low readings can be affected
Ventilator is operating safely.

Information:
- The air flow sensor system is defective
- Ventilation is now only possible with oxygen
Decide: If pure oxygen concentration is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#233

02 flow
error

02 flow
sensor
error

Information:
- Aredundant sensor is defective
- The oxygen flow is limited to 80 I/min
Ventilator is operating safely.

Information:
- The O2 flow sensor system is defective.
- Ventilation is now only possible with air
Monitor:
- 02 concentration
Decide: If ventilation with low oxygen is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.
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Code

Prior-
ity

Alarm
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Cause

Corrective measure

#234

Air flow
error

Information:
- A redundant sensor is defective
- Air flow is limited to 80 I/min
Ventilator is operating safely.

Air flow
sensor
error

Information:
- The air flow sensor system is defective.

- Ventilation is now only possible with oxygen
Decide: If pure oxygen concentration is a
hazard:

- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#235

Insp. flow
error

Inspiratory
flow sensor
error

Information:
- The air flow sensor system is defective
- Ventilation is now only possible with oxygen
Decide: If pure oxygen concentration is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#236

Exp. flow
error

Expiratory
flow sensor
faulty

Information:
- Aredundant sensor is defective
- The expiratory flow is only measured up to
80 I/min
- The tidal and minute volume displayed may
be incorrect
Ventilator is operating safely.

Information:
- The expiratory flow sensor system is defective
- Tidal and minute volume cannot be measured
- Ventilator now operates in emergency ventila-
tion mode
Decide: If emergency ventilation mode is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#237

Exp. pres-
sure error

Expiratory
pressure
sensor
error

Information:

- The expiratory pressure sensor is defective
- Patient pressure is measured and controlled
only by the inspiratory pressure sensor
Ventilator is operating safely.

- Contact an authorised service agent.
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Corrective measure

#237

Exp. pres-
sure error

Expiratory
pressure
sensor
error

Information:
- Safe operation cannot be guaranteed
Do immediately:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#238

Paux1
pressure
error

Paux1 pres-
sure sensor
error

Information:
- The Paux1 function is disabled
- Other device functions are not affected
Ventilator is operating safely.
- Contact an authorised service agent.

#239

Insp. pres-
sure error

Inspiration
pressure
sensor
error

Information:

- The inspiratory pressure sensor is defective
- Patient pressure is measured and controlled
only by the expiratory pressure sensor
Ventilator is operating safely.
Contact an authorised service agent.

Information:
- Safe operation cannot be guaranteed
Do immediately:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
Contact an authorised service agent.

#240

Exp. flow
error

Expiratory
flow sensor
faulty

Information:
- Aredundant sensor is defective
- The accuracy of low readings can be affected
Ventilator is operating safely.

Information:
- The expiratory flow sensor system is defective
- Tidal and minute volume cannot be measured
- Ventilator now operates in emergency ventila-
tion mode
Decide: If emergency ventilation mode is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
Contact an authorised service agent.

#241

Paux2
pressure
error

Paux2 pres-
sure sensor
error

Information:
- The Paux2 function is disabled
- Other device functions are not affected
Ventilator is operating safely.
Contact an authorised service agent.
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Prior- Alarm .
Code . Cause Corrective measure
ity message

02 flow Information:

02 flow - A redundant sensor is defective
#243 3 sensor -
error - The accuracy of low readings can be affected

error Ventilator is operating safely.

Information:
- The 02 flow sensor system is defective.
- Ventilation is now only possible with air
Monitor:
02 flow 02 flow . - 0_2 cqncen.tration _
#243 7 arror sensor Decide: If ventilation with low oxygen is a
error hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

Information:
- Aredundant sensor is defective
- The accuracy of low readings can be affected
Ventilator is operating safely.

Information:
. Air flow - The air flow sensor system is defective
#244 Air flow sensor - Ventilation is now only possible with oxygen
error error Ventilator is operating safely.

Decide: If pure oxygen concentration is a

hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

Information:
- Aredundant sensor is defective
- The oxygen flow is limited to 80 I/min
Ventilator is operating safely.

Information:
- The 02 flow sensor system is defective.
02 flow 02 flow - Ventilation is now only possible with air
#246 arror sensor Monitor:

error - 02 concentration
7 Decide: If ventilation with low oxygen is a

hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.
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#247

Air flow
error

Air flow
sensor
error

Information:
- A redundant sensor is defective
- The air flow is limited to 80 I/min
Ventilator is operating safely.

#247

Air flow
error

Air flow
sensor
error

Information:

- The air flow sensor system is defective

- Ventilation is now only possible with oxygen
Ventilator is operating safely.
Decide: If pure oxygen concentration is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#248

Insp. flow
error

Inspiratory
flow sensor
error

Information:
- The air flow sensor system is defective
- Ventilation is now only possible with oxygen
Decide: If pure oxygen concentration is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
Contact an authorised service agent.
Decide: If emergency ventilation mode is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#249

Exp. flow
error

Expiratory
flow sensor
error

Information:
- The expiratory flow is only measured up to
80 I/min
- The tidal and minute volume displayed may
be incorrect
Ventilator is operating safely.

Information:
- The expiratory flow sensor system is defective
- Tidal and minute volume cannot be measured
- Ventilator now operates in emergency ventila-
tion mode.

#253

Exp. flow
error

Expiratory
flow sensor
error

Information:
- Aredundant sensor is defective
- The accuracy of low readings can be affected
Ventilator is operating safely.
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Code

Prior-
ity

Alarm
message

Cause Corrective measure

#253

Information:
- The expiratory flow sensor system is defec-
tive
- Tidal and minute volume cannot be meas-
ured
Expiratory | - Ventilator operates in emergency ventilation
flow sensor mode
error Decide: If emergency ventilation mode is a
hazard:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

Exp. flow
error

#259

Information:
- Two redundant sensors measure implausible
02 flow values
sensor - The accuracy of the measured values may be
error impaired
Ventilator is operating safely.
- Contact an authorised service agent.

02 flow
error

#260

Information:
- Two redundant sensors measure implausible
Air flow values
sensor - The accuracy of the measured values may be
error impaired
Ventilator is operating safely.
- Contact an authorised service agent.

Air flow
error

#262

Information:
- Two redundant sensors measure implausible
02 flow values
sensor - The accuracy of the measured values may be
error impaired
Ventilator is operating safely.
- Contact an authorised service agent.

02 flow
error

#263

Information:
- Two redundant sensors measure implausible
Air flow values
sensor - The accuracy of the measured values may be
error impaired
Ventilator is operating safely.
- Contact an authorised service agent.

Air flow
error
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#265

Exp. flow
error

Expiratory
flow sensor
error

Information:
- Two redundant sensors measure implausible
values
- The accuracy of the measured values may be
impaired
Ventilator is operating safely.
- Contact an authorised service agent.

#266

Exp. flow
error

Expiratory
flow sensor
error

Information:
- Two redundant sensors measure implausible
values
- The accuracy of the measured values may be
impaired
Ventilator is operating safely.
Contact an authorised service agent.

#267

Sensor
Voltage

Sensor Volt-
age Error

Information:
- Safe operation cannot be guaranteed
Do immediately:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#268

Sensor
Voltage

Sensor Volt-
age Error

Information:
- Safe operation cannot be guaranteed
Do immediately:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

#269

Sensor
Voltage

Sensor Volt-
age Error

Information:
- Safe operation cannot be guaranteed
Do immediately:
- Disconnect the patient from this ventilator
- Put this ventilator out of service
- Continue ventilation with another ventilator
- Contact an authorised service agent.

(*) elisa 300 elisa 500 only (**) elisa 600 elisa 800 only
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Control Unit Alarms (**)

Code P'."or' Alarm Cause Corrective measure
ity message
Information:
- This error does not affect the ventilation
function
Theinternal | - The control unit was automatically restarted.
Control communica- Ventilator is operating safely.
#301 3 unit tion with the Check that:
control unit | - The connection cable to the ventilator is intact
is disturbed. | - The connector is securely plugged into the
ventilator unit
If the alarm recurs or persists:
- Contact an authorised service agent.
Information:
The internal - This error does not affect the ventilation
Control communica- function
#303 3 - tion with the | - The control unit was automatically restarted.
unit X . . )
control unit Ventilator is operating safely.
is disturbed. If the alarm recurs or persists:
Contact an authorised service agent.
Information:
- This error does not affect the ventilation
The tem- )
Temper- erature function
P perat - The fan in the control unit now runs at max
#306 3 ature sensor in the
. speed
Sensor control unit . . .
h ) Ventilator is operating safely.
is defective. s
If the alarm recurs or persists:
- Contact an authorised service agent.
Information:
- This error does not affect the ventilation
function
- The control unit may work slower
The temper- | - If the temperature gets too high, the control
ature in the unit will switch off
Temper- . . . )
control unit Ventilator is operating safely.
#307 3 ature . . .
Sensor is outside Check that:
the operat- - The room temperature is not too high
ingrange. | - The control unit is not covered by blankets
- There is enough free space around the con-
trol unit for heat dissipation
If the alarm recurs or persists:
- Contact an authorised service agent.
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Cause

Corrective measure

#308 3 Fan failure

The fan
sensor or
the fan is
defective.

Information:
- This error does not affect the ventilation
function
- The fan within the control unit is defective
- The control unit may work slower
- If the temperature gets too high, the control
unit will switch off
Ventilator is operating safely.
If the alarm recurs or persists:

Loud-
speaker
error

#309 3

tive.

The loud-
speakerin
the control
unit is defec-

- Contact an authorised service agent.

Information:

- This error does not affect the ventilation

function

- The loudspeaker cannot generate the acoustic
alarms

- Now the buzzer in the ventilator unit gener-

ates the acoustic alarm

Ventilator is operating safely.

If the alarm recurs or persists:

- Contact an authorised service agent.

The alarm
indicators of
the control
unit failed.

#311 3 Visual

alarm

Information:
- This error does not affect the ventilation
function

- The alarm indicators of the control unit cannot
generate the visual alarms

- Now the display and the ventilator unit gener-
ate the visual alarms

Ventilator is operating safely.

If the alarm recurs or persists:

- Contact an authorised service agent.

The back-
lighting of
the control
unit is defec-
tive.

#312 3 Backlight-

ing

Information:

- This error does not affect the ventilation
function

- Ventilation will continue during change of

control unit

Do the following:

- Exchange the control unit

The new control unit will initialize automatically.

If the alarm recurs or persists:
- Contact an authorised service agent.
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Code P':Ior' Alarm Cause Corrective measure
ity message
Information:
- This error does not affect the ventilation
The internal function
power - Ventilation will continue during change of
#313 3 quer supply of the control unit .
failure . Do the following:
control unit h h Luni
is defective - Exchange the controlunit
" | The new control unit will initialize automatically.
If the alarm recurs or persists:
- Contact an authorised service agent.
Information:
- This error does not affect the ventilation
The internal function
- Ventilation will continue during change of
power Luni
#314 3 Power supply of the control unit
5 failure . Do the following:
control unit Exch h Luni
is defective - Exchange the control unit .
" | The new control unit will initialize automatically.
If the alarm recurs or persists:
- Contact an authorised service agent.
Information:
- This error does not affect the ventilation
The internal function
- Ventilation will continue during change of
power ;
#315 3 Power supply of the control unit
5 failure PRIy ot th Do the following:
control unit h h Luni
is defective - Exchange the controlunit
" | The new control unit will initialize automatically.
If the alarm recurs or persists:
- Contact an authorised service agent.
Information:
- This error does not affect the ventilation
The internal function
- Ventilation will continue during change of
power Luni
#316 3 quer supply of the contro unlfc
5 failure . Do the following:
control unit Exch h Luni
is defective - Exchange the control unit .
" | The new control unit will initialize automatically.
If the alarm recurs or persists:
- Contact an authorised service agent.
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Code P'f'°r' Alarm Cause Corrective measure
ity message
Information:
- This error does not affect the ventilation
The internal function
- Ventilation will continue during change of
power Luni
#317 3 Power supply of the control unit
5 failure . Do the following:
control unit .
is defective - Exchange the. cpptrpl unit ‘
" | The new control unit will initialize automatically.
If the alarm recurs or persists:
- Contact an authorised service agent.

(*) elisa 300 elisa 500 only (**) elisa 600 elisa 800 only

Power Management Alarms

Code PT'°r' Alarm Cause Corrective measure
ity | message
Sp02 The SpO, .
sensor reports Information:
#356 3 sensor ; .
X an error or is - Sensor cannot be activated
defective o
missing.
Information:
- Inadequate SpO, signal quality. The meas-
ured values may be implausible
SpO, sig- Poor SpO, Please check:
#357 3 nal quality | sensorsignal | - Thatthe sensor is correctly applied to the
low quality. finger
- That the skin is not too strongly pigmented
If the alarm recurs or persists:
Contact an authorised service agent.
No communi- .
- Information:
cation between .
) . - Safe operation cannot be guaranteed
ventilator unit . ately:
and power sup- . Do |mmed|ate y: .
#4071 7 Internal v module - Disconnect patient from ventilator
fault Pl - Continue ventilation with another venti-
Delay: lator
y: - Put this ventilator out of service
15 seconds . A
max - Contact an authorised service agent.
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Code Pr.'lor- Alarm Cause Corrective measure
ity | message
Mains power Do immediately:
failure oc- - Restore mains power supply
Mains curred Check that:
#402 2 fai - Mains plug is connected
ailure . L
Delay: - Power supply is given
15 seconds If required:
max. - Contact an authorised service agent.
There is no bat- 'Inft')rmatlon:
. - Safe operation in the event of a power
tery available ; .
failure cannot be guaranteed without the
No bat-
#403 7 . battery
tery Delay: e
Decide:
15 seconds
max - Insert battery
) - Put this ventilator out of service
The battery in
compartment . . .
Battery | >I<is defective. ) leeolgzgnt?:tlféfly;l <
#404 | 2 | >I<defec P Y e
) . If the alarm recurs or persists:
tive Delay: . .
- Contact an authorised service agent.
15 seconds
max.
The battery in
compartment
Battery >lI<is defec- Do immediately:
#405 2 SII< de- tive. - Replace battery >II<. .
fective If the alarm recurs or persists:
Delay: - Contact an authorised service agent.
15 seconds
max.
TESe?'?ot;?jrg d'S Information:
Batter - Additional functions be may disabled
#406 2 y . Ventilator is operating safely.
overload Delay: s
If the alarm recurs or persists:
15 seconds : .
- Contact an authorised service agent.
max.
AgvAe?_foF;tgr Information:
Power - Additional functions be may disabled
#407 2 supply . Ventilator is operating safely.
Delay: N
overload If the alarm recurs or persists:
15 seconds : .
- Contact an authorised service agent.
max.
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Code Pr_'lor- Alarm Cause Corrective measure
ity | message
The battery Information:
1 in compart- - Battery power is on reserve capacity
2 ment >I<is - Remaining ventilation time is less than 15
Battery ) .
3 . discharged. minutes
#408 >I< dis- .
4 Do one of the following:
charged . )
6 Delay: - Restore mains power supply
7 15 seconds - Install an additional battery in battery
max. compartment >I<
The battery Information:
1 in compart- - L
. - Remaining operating time on battery pow-
2 ment >II< is ) -
3 Battery discharged er is less than 15 minutes
#409 2 >[I< dis- ’ Do one of the following:
charged . - Restore mains power supply
6 Delay: Ny ;
- Install an additional battery in battery
7 15 seconds
compartment >I<
max.
Do the following:
- Disconnect patient from ventilator
Fan fail- The faninthe | - Continue ventilation with another ven-
#410 5 ure ventilator unit tilator
failed - Put this ventilator out of service
If the alarm recurs or persists:
- Contact an authorised service agent.
Communi-
cation error
between venti-
lator unit and Information:
power supply - Device cannot be switched off
Internal module. The To switch off ventilator:
#411 3 fault device cannot - Disconnect the mains plug and
be switched - Remove the batteries
off. If the alarm recurs or persists:
- Contact an authorised service agent.
Delay:
15 seconds
max.
Check that:
- Battery is connected correctly
The battery>I< - Battery temperature is not too high
(>II<) cannot Do the following:
#412 Battery be charged. - Reconnecting battery >I< (>II<)
and 1 electron- - Wait a few minutes until the battery has
#413 ics Delay: reinitialized itself and the charging process
15 seconds starts again automatically.
max. If the alarm recurs or persists:

- Replace the battery in compartment >I<
(>1I<)
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Code Pr.'lor- Alarm Cause Corrective measure
ity | message
The charging
circuit of bat-
tery >I< (>1I<)
4414 Battery is defecgve. .Check that:
Charging is not - Battery is connected correctly
and 1 electron- h S
; possible. If the alarm recurs or persists:
#415 ics - .
- Contact an authorised service agent.
Delay:
15 seconds
max.
The battery in Check that:
compartment Mains olug i d
SI< (>11<) is - Mains plug is connecte
#416 Battery overheated Do the following:
and 6 tempera- ’ - Replace the battery in compartment >I<
#417 ture Delav: (>1I<)
y: If the alarm recurs or persists:
15 seconds : .
- Contact an authorised service agent.
max.
Information:
- Battery in compartment >I< will not be
Charging cir- charged.
Batter cuit failure. Do the following:
#419 y - Make sure that the mains plug is connect-
1 electron- .
ics Delay: ed
15 seconds - Replace the battery in compartment >I<
max. - Insert battery in compartment >II<
If the alarm recurs or persists:
- Contact an authorised service agent.
Information:
- Battery in compartment >II< will not be
Charging cir- charged.
Batter cuit failure. Do the following:
y - Make sure that the mains plug is connect-
#420 1 electron- .
ics Delay: ed
15 seconds - Replace the battery in compartment >II<
max. - Insert battery in compartment >I<
If the alarm recurs or persists:
- Contact an authorised service agent.
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Corrective measure

Information:

- Ventilator cannot switch to backup battery
- Ventilation is running on mains power only
- Safe operation cannot be guaranteed
Do immediately:

- Disconnect patient from ventilator
- Continue ventilation with another venti-
lator
- Put this ventilator out of service
- Contact an authorised service agent.

Code | Prior-| Alarm Cause
ity | message
Battery
electronics is
Battery defective.
#421 7 electron-
ics Delay:
15 seconds
max.
Internal
monitoring of
power supply is
#4722 3 Internal defective.
fault
Delay:
15 seconds
max.

- Information:
- Batteries cannot be charged
- The current measurement in the power
supply module is implausible
If the alarm recurs or persists:
- Contact an authorised service agent.

Intensive Care Ventilator Alarms

Alarm
message

Prior-

ity Cause

Code

Corrective measure

The heater for
the expiratory
flow sensor is
#5071 Expiratory defective.
flow sensor

Delay:
30 seconds

max.

- Information:
- Water condensation may be inside the
expiratory flow sensor
- Expiratory measuring values may be
incorrect
Ventilator is operating safely.
If the alarm recurs or persists:
- Contact an authorised service agent.

Temperature

of expiratory

flow sensor is
outside the op-
erating range.

Device
tempera-
ture

#502

Delay:
10 seconds
max.

Information:
- Expiratory measuring values may be
incorrect
Ventilator is operating safely.
Check that:
- Ambient temperature is within range
- There are no external sources which are
causing a temperature change
- After transport: let the ventilator adapt to
environmental conditions
If the alarm recurs or persists:

- Contact an authorised service agent.
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Prior-

Alarm

Code | . Cause Corrective measure
ity message
Ventilator is operating safely.
Temperature Check that:
inside the - Ambient temperature is within range
gas mixer is - There are no external sources which are
Device | outside the op- causing a temperature change
#503 5 tempera- | eratingrange. | - Temperature of supplied gases are within
ture operating range of ventilator
Delay: - After transport: let the ventilator adapt to
10 seconds environmental conditions
max. If the alarm recurs or persists:
- Contact an authorised service agent.
The ON button —
is stuck or was Informanpn.
- Do not press the ON switch longer than 10
ON button pressed too seconds
#504 4 long ) ; .
error Ventilator is operating safely.
Delay: If the alarm recurs or persists:
elay: C : .
5 seconds max. - Contact an authorised service agent.
Information:
- This error does not affect the ventilation
function
The alarm - The alarm indicators of the ventilator unit
#505 3 Visual indicators of cannot generate the visual alarms
(**) alarm the ventilator | - Now the control unit generates the visual
unit failed. alarms
Ventilator is operating safely.
If the alarm recurs or persists:
- Contact an authorised service agent.
Information:
- This error does not affect the ventilation
function
The buzzer in - The loudspeaker cannot generate the
#506 7 Buzzer the ventilator acoustic alarms
fault unit is defec- - Now the loudspeaker in the control unit
tive generates the acoustic alarm
Ventilator is operating safely.
If the alarm recurs or persists:
- Contact an authorised service agent.
The O, meas-
urement in the Information:
Oxygen gas mixer is - FiO2 sensor calibration in the service
#507 3 disturbed. menu may correct the error
sensor .
If the alarm recurs or persists:
Delay: - Contact an authorised service agent.

5 seconds max.
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Code | . Cause Corrective measure
ity message
Information:
- Safe operation cannot be guaranteed
A sensor . ; :
Internal communica- Do immediately:
#508 7 device X ! - Disconnect patient from ventilator
- tion failure h S : '
failure - Continue ventilation with another ventilator
occurred. . . :
- Put this ventilator out of service
- Contact an authorised service agent.
Do the following:
An error ) .
. - Check all ventilator settings and alarm
M occurred while C . -
emory . limits and adapt them if required
#509 2 reading the . ) )
error default confia- Ventilator is operating safely.
) 9 If the alarm recurs or persists:
uration X .
- Contact an authorised service agent.
Information:
- Safe operation cannot be guaranteed
. Do immediately:
Internal An internal . - .
) - Disconnect patient from ventilator
#510 7 device | voltage supply : R . .
- ’ - Continue ventilation with another venti-
failure has failed
lator
- Put this ventilator out of service
- Contact an authorised service agent.
Information:
The CO2 sen- - Sensor cannot be activated
sor reports an Do the following:
error. - Disconnect CO2 sensor from serial inter-
CO, sensor
#511 3 éefect face, then reconnect
Delay: - Replace defective CO2 sensor if applicable
30 seconds - Use external CO2 monitoring if required
max. If the alarm recurs or persists:
- Contact an authorised service agent.
The CO2
sensor reports Information:
an error or is - Sensor cannot be activated
#512 3 CO, sensor missing. Do the following:
defect - Use external CO2 monitoring if required
Delay: If the alarm recurs or persists:
30 seconds - Contact an authorised service agent.
max.
The CO, sensor
needs to be
0. calibra- calibrated. Do the following:
#513 3 2 - Rule out contamination of CO2 sensor
tion : .
Delay: - Perform calibration
30 seconds
max.
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Code P':Ior' Alarm Cause Corrective measure
ity message
Information:
The CO2 sen- - Sensor cannot be activated
sor reports an Do the following:
error. - Disconnect CO2 sensor from serial inter-
CO, sensor
#514 3 éefect face, then reconnect
Delay: - Replace defective CO2 sensor if applicable
30 seconds - Use external CO2 monitoring if required
max. If the alarm recurs or persists:
- Contact an authorised service agent.
The end-tidal
range or the Do the following:
breath cannot ; A
. : - Rule out leak in breathing circuit and sam-
Invalid CO, |  be reliably :
pling tube
#515 3 measure- detected. . . .
ment - Watch patient to determine pathological
. breathing patterns
Delay: - Check ventilator settings
30 seconds
max.
Do the following:
. - Check the measuring cell of the CO2 sensor
No reliable L
CO, sensor | readings from or the sampling Ilng .
#516 3 2 : - Replace defective CO2 sensor if applicable
adapter |the measuring U [CO2 toring if ired
cell - Use externa monitoring if require
’ If the alarm recurs or persists:
- Contact an authorised service agent.
CO, sensor | Wait for sensor Do the following:
#517 1 tempera- | temperature to | - Wait until CO, sensor temperature is within
ture stabilize. operating range.
Information:
- Safe operation of the ventilator is ensured
- Default setup configuration is displayed
. - Ventilator tries loading trend data and your
Loadingthe |. "~ ) ) ;
individual screen configuration automatically
1 Setup trend data
#521 ' - A restart may solve the problem
5 error and setup file Lo .
) Do the following, if alarm recurs or persists:
failed. . ' .
- Disconnect patient from ventilator
- Continue ventilation with another ventilator
- Put this ventilator out of service
- Contact an authorised service agent.
162 Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10



Mesh Nebulizer Alarms

Alarm

Alarms and troubleshooting | 9

Code | Priority Cause Corrective measure
message
The inhalation
unit Ofth? Do the following:
mesh nebulizer ) . .
Mesh nebu- | is defective. § Changeblnhalatlo‘n unit, or.
#530 3 lizer - Use alternative nebulizer technique
Delay: If the alarm recurs or persists:
elay: C . .
30 seconds - Contact an authorised service agent.
max.
The fill level in
the inhalation Do the following:
unit of the - Switch off nebulizer
mesh nebulizer | - Check the position of the nebulizer
#532 1 Mesh nebu-| is pel_ow the caple .
2 lizer minimum. - Check medication level
- Refill inhalation solution if applicable
Delay: - Switch on nebulizer and check for
30 seconds proper functioning
max.
There is no
inhalation unit
connected
to the mesh
Wrong nebulizer, or
534 3 inhalation | itis notan ap- - Connect approved nebulizer unit
unit proved type.
Delay:
30 seconds
max.
Do the following:
Nebulization - Check gas wall outlet for reliability
Pneumatic | has stopped - Open valve of pressure cylinder if
#535 5 nebulizer | because the O, applicable
has failed gas supply is - Replace pressure cylinder if required
interrupted. - Check gas supply hoses for leaks if
applicable
5po, The SpO, -
#536 3 sensor sensor reports Do the following:
defective an error or is - Check the status of SpO2 sensor

missing.
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Code | Priority Alarm Cause Corrective measure
message
Information:
- The SpO2 sensor is unable to measure
correct values
S The SpO Please check:
PO, is n t | - That the sensor is correctly applied to
#537 3 Sensornot | >Ensorisno . Yy app
Connected connectgd to t'he.ﬂnger
the Patient. - That the skin is not too strongly
pigmented
If the alarm recurs or persists:
Contact an authorised service agent.
- Check ambient temperature
- Rule out presence of external heat
The tempera- sources causing rise in temperature
ture inside the | - After transport in cold environment,
540 3 Device tem- | ventilator unit allow device to warm up
perature is outside the - If alarm condition persists, device
approved oper- | should be removed from service as a
ating range. precaution
- Consider contacting an authorised
service agent

Hygiene Management Messages

Code | Prior-| Alarm mes- Cause Corrective measure
ity sage
The ventilation Do the following:
tubes have o
Installed - Replace the ventilation tubes
#550 1 e reached the -
life: tubes maximum oeri- - Document the replacement in the
P hygiene management
od of service.
The suction sys- —
Installed | tem has reached Do the folloyvmg.
. . ) - Replace the suction system
#551 1 life: suction | the maximum .
. - Document the replacement in the
system period of ser- hvai
X ygiene management
vice.
The HME has Do the following:
#550 1 Installed reached the - Replace the HME
life: HME maximum peri- - Document the replacement in the
od of service. hygiene management
The valve bar Do the following:
Installed
o has reached the - Replace the valve bar
#553 1 life: valve . - .
bar maximum peri- - Document the replacement in the
od of service. hygiene management
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Code | Prior- | Alarm mes- Cause Corrective measure
ity sage
Installed The nebulizer Do the following:
e has reached the - Replace the nebulizer
#554 1 life: nebu- . : h | inth
lizer maximum peri- - Documentt e replacement in the
od of service. hygiene management
The ventilation _—
Installed tubes have Do the foIIqwmg.
o - Replace the ventilation tubes
#555 1 life: heated reached the )
) . - Document the replacement in the
tube system | maximum peri- hvai
) ygiene management
od of service.
The turbine —
Installed intake filter has Do the fOHOW'.ng'
#556 e . - Replace the filter
" 1 life: turbine reached the .
(*) . - . ) - Document the replacement in the
intake filter | maximum peri-

od of service.

hygiene management

(*) elisa 300 elisa 500 only (**) elisa 600 elisa 800 only

Intensive Care Ventilator Alarms

Code PT'”‘ Alarm Cause Corrective measure
ity message
Information:
The expected - Ventilation can be interrupted due to
ventilation conflicts in the parameter settings.
. pressure (PS, Do the following:
Conflict ; .

#560 3 Plimit Pinsp, Pmax ) - Adapt parameters in the way that PS,
can be affected | Pinsp, Pmax are at least 5 cmH20 lower
by the set value than Plimit

of Plimit. That means reduce ventilation pressure
settings or increase Plimit.
Information:
. - The PDMS data interface is defective
. Extension slots )
Extension on the back of and not available.
#570 3 slots defec- X - Equipment connected to the defective
. the device are )
tive slots is not usable.
not usable. o
If the alarm recurs or persists:
Contact an authorised service agent.
Information:
- The nurse call adapter is not connected.
Nurse call h I | heck:
Adapter The nurse ca Please check: .
#577 3 . adapterisnot | - That the nurse call adapter is connected
Disconnect-
ed connected. correctly.

If the alarm recurs or persists:
Contact an authorised service agent.
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Code Pr.'lor- Alarm Cause Corrective measure
ity message
LeoLyzer Unable to con- PIea;e check:
) - That the sensor is connected correctly.
communi- | nectto LeolLyzer .
#578 3 ; If the alarm recurs or persists:
cation error sensor
- Replace the sensor
- Contact an authorised service agent.
Do the following:
- Wait until zeroing was performed
LeolLyzer | Leolyzeris cur- correctly
#579 1 Y Y . If the alarm persists:
zeroing rently zeroing
- Reconnect sensor
- Replace the sensor
- Contact an authorised service agent.
LeoLyzer | Wait for sensor Do the following:
#5871 2 sensor tem- | temperature to | - Wait until LeoLyzer temperature is with-
perature stabilize. in operating range
Please check:
- That the sampling line is clear of occlu-
sions.
- That the sampling line is connected
correctly to the sensor and patient.
LeoLyzer Occlusionin
#582 3 . - I
occlusion sampling line Do the following:
Switch LeoLyzer off and on after the
occlusions have been removed.
If the alarm recurs or persists:
- Replace the sensor
- Contact an authorised service agent.
Do the following:
The end-tidal - Rule out leak in breathing circuit and
Invalid range or the sampling line
LeoLyzer breath cannot | - Check that the sampling line is connect-
#583 3 measure- be reliably ed correctly to the sensor and patient
ment detected.
- Closely monitor patient to determine
pathological breathing patterns
- Check ventilator settings
LeoLvzer LeoLyzer
anaes%/hetic anaesthetic was Do the following:
#584 1 ) not selected - Ensure the correct anaesthetic is select-
selection
correctly. ed.
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Prior-
ity

Alarm
message

Cause
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Corrective measure

#640

Valve error

NIF valve fault

Information:
- The NIF valve is defective
Check that:
- Applied volume, flow and pressure are
correct for the patient
if OK, you can continue using the venti-
lator.
Do, if required:
- Disconnect patient from ventilator
- Continue ventilation with another
ventilator
- Put the ventilator out of service
- Contact an authorised service agent.

#641

Valve error

Security valve
error.

Information:
- The security valve is defective
Do immediately:

- Disconnect patient from ventilator
- Continue ventilation with another
ventilator
- Put the ventilator out of service
- Contact an authorised service agent.

#640

Valve error

NIF valve error.

Information:
- The NIF valve is defective
Check that:
- Applied volume, flow and pressure are
correct for the patient
if OK, you can continue using the venti-
lator.
Do, if required:
- Disconnect patient from ventilator
- Continue ventilation with another
ventilator
- Put this ventilator out of service
- Contact an authorised service agent.

#641

Valve error

Security valve
error.

Information:
- The security valve is defective
Do immediately:

- Disconnect patient from ventilator
- Continue ventilation with another
ventilator
- Put this ventilator out of service
- Contact an authorised service agent.

Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10 167



9 | Alarms and troubleshooting

Code | Prior-[ Alarm Cause
ity | message

Corrective measure

Turbine non-re-

#642 7 Valve error
turn valve error.

Information:
- The turbine non-return valve is defective
Check that:
- Applied volume, flow and pressure are
correct for the patient
if OK, you can continue using the venti-
lator.
Do, if required:
- Disconnect patient from ventilator
- Continue ventilation with another
ventilator
- Put this ventilator out of service
- Contact an authorised service agent.

The differ-
ence between
Pressure | inspiratory and
implausible | expiratory pres-
sure value is out
of range.

#649 7

Check that:

- Tubes of breathing circuit have no kinks,
water condensation or other restrictions
Do, if required:

- Replace tubing set and run system test
If the alarm recurs or persists:

- Put the ventilator out of service
- Contact an authorised service agent.

The measure-
ments from
the expiratory
Flow meas- | flow sensor are

#650 2 urement incorrect.
error
Delay:
30 seconds
max.

Information:
- The sensor may be contaminated or
defective
Do the following:
- Remove and clean expiratory flow
sensor
- Check measuring cell in expiratory
flow sensor for damage
- Replace expiratory flow sensor if
required
If the alarm recurs or persists:

- Contact an authorised service agent.
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Code ity

Alarm
message

Cause
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Corrective measure

#654

0, supply

The pressure at
the oxygen inlet
is low.

Check that:

- Pressure of gas wall outlet is in operat-
ing range

- Gas supply lines and connections have

no leaks
Do the following:
- Open valve of pressure cylinder if
applicable
- Replace pressure cylinder if required

Information:
- 02 supply is not available

- Ventilation is now only possible with air

Monitor:
- 02 concentration

Decide: If ventilation with low oxygen is
a hazard:

- Disconnect the patient from this venti-

lator
- Put this ventilator out of service
- Continue ventilation with another
ventilator
- Contact an authorised service agent.

#655

02 supply

The pressure at
the oxygen inlet
is high.

Check that:
- Applied volume, flow and pressure are
correct for the patient
if OK, you can continue using the venti-
lator.
Do, if required:

- Carry out the system test at the next
opportunity (system test analyses the
problem exactly and can solve it)

If alarm recurs or persists in system test:
- Put this ventilator out of service
- Continue ventilation with another
ventilator
- Contact an authorised service agent.
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Code

Prior-
ity

Alarm
message

Cause

Corrective measure

#656

Air supply

The pressure at
the compressed
air inlet is low.

Check that:

- Pressure of gas wall outlet is in operat-
ing range

- Gas supply lines and connections have

no leaks
Do the following:
- Open valve of pressure cylinder if
applicable
- Replace pressure cylinder if required

Information:
- Air supply is not available
- Ventilation is now only possible with
oxygen
Check that:
- Pressure of gas wall outlet is in operat-
ing range
- Gas supply lines and connections have
no leaks
Decide: If pressure supply is ok and pure
oxygen concentration is a hazard:
- Disconnect the patient from this venti-
lator
- Put this ventilator out of service
- Continue ventilation with another
ventilator
- Contact an authorised service agent.

#657

Air supply

The pressure at
the compressed
air inlet is high.

Check that:
- Applied volume, flow and pressure are
correct for the patient
if OK, you can continue using the venti-
lator.
Do, if required:

- Carry out the system test at the next
opportunity (system test analyses the
problem exactly and can solve it)

If alarm recurs or persists in system test:
- Put this ventilator out of service
- Continue ventilation with another
ventilator
- Contact an authorised service agent.
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Code Pr_'lor- Alarm Cause Corrective measure
ity message
Information:
- High flow volumes cannot be reliably
provided
The regulation - Safe operation cannot be guaranteed
#660 7 Internal of the 02 flow Do immediately:
fault control valve is - Disconnect patient from ventilator
disturbed. - Continue ventilation with another
ventilator
- Put this ventilator out of service
- Contact an authorised service agent.
Information:
- High flow volumes cannot be reliably
provided
The regulation - Safe operation cannot be guaranteed
#661 7 Internal of the Air flow Do immediately:
fault control valve is - Disconnect patient from ventilator
disturbed. - Continue ventilation with another
ventilator
- Put this ventilator out of service
- Contact an authorised service agent.
Information:
- Low flow volumes cannot be reliably
provided
The regulation - Safe operation cannot be guaranteed
#663 7 Internal of the 02 flow Do immediately:
fault control valve is - Disconnect patient from ventilator
disturbed. - Continue ventilation with another
ventilator
- Put this ventilator out of service
- Contact an authorised service agent.
Information:
- Low flow volumes cannot be reliably
provided
The regulation - Safe operation cannot be guaranteed
4664 7 Internal of the Air flow Do immediately:
fault control valve is - Disconnect patient from ventilator
disturbed. - Continue ventilation with another

ventilator
- Put this ventilator out of service
- Contact an authorised service agent.
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Code Pr.'lor- Alarm Cause Corrective measure
ity message
Information:
- Safe operation cannot be guaranteed
A watchdog . Do |mmedlately: .
Internal . - Disconnect patient from ventilator
#666 7 security error ) o h
fault - Continue ventilation with another
occurred. .
ventilator
- Put this ventilator out of service
- Contact an authorised service agent.
Information:
#668 1 Simulation | No ventilation is - To terminate the simulation mode,
mode running. switch the device off and switch it on
again
Information:
The software - Panel software version mismatch.
versions of Do immediately:
#669 7 Control unit control unit and - Disconnect patient from ventilator
(**) of the ventilator - Continue ventilation with another
unit are incom- ventilator
patible. - Put this ventilator out of service
- Contact an authorised service agent.
Information:
- Ventilator performed a restart to solve
an error
. Do the following:
Reinitialisa- The ver.1t|.la?tor - Check the ventilation behaviour of the
#671 3 - was reinitial- -
tion ized device
’ - Restart interrupted manoeuvres if
appropriate
If the alarm recurs or persists:
- Contact an authorised service agent.
Information:
- Alarm sound can be too quiet to be
heard from a far distance or in noisy
The set alarm .
Alarm vol- . environment
#672 1 volume is below .
ume low Check that:

40%.

- You can hear alarms at every workplace
- You can hear alarms in noisy environ-
ment

(*) elisa 300 elisa 500 only (**) elisa 600 elisa 800 only
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elisa 800 VIT Alarms

Prior-

Alarm mes-
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Code | . Cause Corrective measure
ity sage
Do the following:
- Check the placement of the SensorBelt
SensorBelt The Sen.sorBeIt - Apply ContactAgenF to improve signal
#701 1 Defect reports implau- quality
sible values. - Replace the SensorBelt if appropriate
If the alarm recurs or persists:
- Contact an authorised service agent.
Do the following:
- Disconnect, then reconnect the Sen-
The SensorBelt- sorBeltConnector
SensorBelt - Check the SensorBeltConnector for
Connector )
#702 1 adapter reports imolau- mechanical damage
defective P P - Replace the SensorBeltConnector, if the
sible values.
problem recurs
If the alarm recurs or persists:
- Contact an authorised service agent.
Do the following:
The VIT sends - Restart the ventilator to resolve the
VIT defec- .
#703 1 tive no or incorrect problem
data. If the alarm recurs or persists:
- Contact an authorised service agent.
Communication Do the following:
arror between - Restart the ventilator to resolve the
#704 1 VIT error problem

ventilator unit
and VIT.

If the alarm recurs or persists:
- Contact an authorised service agent.
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elisa 300 elisa 500 - Control Unit Alarms

Code | Prior- | Alarm mes- Cause Corrective measure
ity sage
. Information:
The internal . .
Power power supply of | - Control unit was automqtlcally restarted
#711 3 ! - Ventilator is operating safely.
failure the control unit N
: ) If the alarm recurs or persists:
is defective. X )
- Contact an authorised service agent.
. Information:
The internal . .
Power power supply of | Control unit was automatically restarted
#712 3 ; . Ventilator is operating safely.
failure the control unit v
) ; If the alarm recurs or persists:
is defective. - -
- Contact an authorised service agent.
. Information:
The internal Luni all
Power power supply of | - Control unit was automatically restarted
#713 3 ! - Ventilator is operating safely.
failure the control unit N
: . If the alarm recurs or persists:
is defective. . .
- Contact an authorised service agent.
The internal Information:
communica- | - Control unit was automatically restarted
#714 3 Control unit | tion with the Ventilator is operating safely.
control unit is If the alarm recurs or persists:
disturbed. - Contact an authorised service agent.
Information:
- The redundant buzzer in the ventilator
Loudspeak- | The loudspeak- ; .
#715 3 ! . : unit generates the acoustic alarm
er failure er is defective. o
If the alarm recurs or persists:
- Contact an authorised service agent.
Information:
- Visual alarm is still indicated on the
The Alarm disola
#716 7 Visual alarm indicator is - Ensure q0od gisyla visibilit:
defective. 9 play y

If the alarm recurs or persists:
- Contact an authorised service agent.
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elisa 300 elisa 500 - Turbine Alarms

Code Pt_’lor- Alarm
ity | message

Cause

Corrective measure

Information:

_

#731 7

Turbine
Error

A turbine
error was
detected
during the
power up

test.

- Only single-gas operation with oxygen is

possible

- Oxygen supply must be stable and powerful

Check that:

- Ventilator is connected to oxygen gas supply
- No other alarms occur during ventilation due

to a weak oxygen supply

If no oxygen gas is connected and alarm recurs

or persists:
- Disconnect patient from ventilator

- Continue ventilation with another ventilator

- Put this ventilator out of service
- Contact an authorised service agent.

Information:

#732 3

Turbine
Error

The turbine
power
supply is
defective.

- Ventilation may fail shortly

- In this case, only single-gas operation with

oxygen is possible

- Oxygen supply must be stable and powerful

Check that:

- Ventilator is connected to oxygen gas supply
- No other alarms occur during ventilation due

to a weak oxygen supply

If no oxygen gas is connected and alarm recurs

or persists:
- Disconnect patient from ventilator
- Continue ventilation with another ventilator
- Put this ventilator out of service
- Contact an authorised service agent.

Information:

#733

Turbine
3
Error

The current
consump-
tion of the
turbine is
outside the
permitted
range.

- Ventilation may fail shortly
- In this case, only single-gas operation with
oxygen is possible
- Oxygen supply must be stable and powerful
Check that:

- Ventilator is connected to oxygen gas supply
- No other alarms occur during ventilation due
to a weak oxygen supply
If no oxygen gas is connected and alarm recurs
or persists:

- Disconnect patient from ventilator
- Continue ventilation with another ventilator
- Put this ventilator out of service
- Contact an authorised service agent.
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Prior- | Alarm .
Code . Cause Corrective measure
ity | message

Information:
- Only single-gas operation with oxygen is
possible
- Oxygen supply must be stable and powerful
Check that:

- Ventilator is connected to oxygen gas supply
- No other alarms occur during ventilation due
to a weak oxygen supply
If no oxygen gas is connected and alarm recurs
or persists:

- Disconnect patient from ventilator
- Continue ventilation with another ventilator
- Put this ventilator out of service
- Contact an authorised service agent.

The turbine
. speed is
#734 TLErbme outside the
rror .
permitted
range.

~N -

Information:
- Ventilation may fail shortly
- In this case, only single-gas operation with
oxygen is possible
- Oxygen supply must be stable and powerful
Check that:

- Ventilator is connected to oxygen gas supply
- No other alarms occur during ventilation due
to a weak oxygen supply
- Ambient temperature is within range
- Ventilator and ventilation slots on the back of
device are not covered
- Ventilator unit has enough space for heat
dissipation
- After transport: let the ventilator adapt to
environmental conditions
If the alarm recurs or persists:

- Disconnect patient from ventilator
- Continue ventilation with another ventilator
- Put this ventilator out of service
- Contact an authorised service agent.

The turbine
temper-

Turbine ature is
Error outside the

permitted
range

#735 3
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Prior- | Alarm
Code .
ity | message
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Cause

Corrective measure

—_

#736

Turbine
Error

internal

disturbed.

communi-
cation with
the turbine
controller is

Information:
- Ventilation may fail shortly
- In this case, only single-gas operation with
oxygen is possible
- Oxygen supply must be stable and powerful
Check that:

- Ventilator is connected to oxygen gas supply
- No other alarms occur during ventilation due
to a weak oxygen supply
If no oxygen gas is connected and alarm recurs
or persists:

- Disconnect patient from ventilator
- Continue ventilation with another ventilator
- Put this ventilator out of service

#737 3 Turbine
Error

Power
supply of
turbine
controller is
defective.

- Contact an authorised service agent.

Information:
- Ventilation may fail shortly
- In this case, only single-gas operation with
oxygen is possible
- Oxygen supply must be stable and powerful
Check that:

- Ventilator is connected to oxygen gas supply
- No other alarms occur during ventilation due
to a weak oxygen supply
If no oxygen gas is connected and alarm recurs
or persists:

- Disconnect patient from ventilator
- Continue ventilation with another ventilator
- Put this ventilator out of service

Turbine
#738 intake
filter

Turbine
intake filter
is polluted.

- Contact an authorised service agent.

Check that:
- The filter is correctly inserted
- The filter is clean
Do, if required:
- Insert a new turbine intake filter

If the alarm recurs or persists:
- Contact an authorised service agent.
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Prior- | Alarm .
Code . Cause Corrective measure
ity | message

Information:
- Only single-gas operation with oxygen is
possible

- Oxygen supply must be stable and powerful
Check that:

The - Ventilator is connected to oxygen gas supply

#739 Turbine backflow - No other alarms occur during ventilation due

Error limit was to a weak oxygen supply

reached. If no oxygen gas is connected and alarm recurs
or persists:

- Disconnect patient from ventilator
- Continue ventilation with another ventilator
- Put this ventilator out of service
- Contact an authorised service agent.

~N -

Information:
- Only single-gas operation with oxygen is
possible
- Oxygen supply must be stable and powerful
. Check that:
The turbine . .
. flow is - Ventilator is connected to oxygen g.as.supply
Turbine ! - No other alarms occur during ventilation due
#740 outside the
error to a weak oxygen supply
If no oxygen gas is connected and alarm recurs
or persists:
- Disconnect patient from ventilator
- Continue ventilation with another ventilator
- Put this ventilator out of service
- Contact an authorised service agent.

N -

permitted
range.

Information:
- Without a filter, the inside of the ventilator can
become contaminated
Do immediately:
- insert turbine intake filter correctly

No The turbine
#741 5 t.urb|ne |ptake filter
intake is loose or
filter missing.
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Paux Alarms
Code PT'°r' Alarm Cause Corrective measure
ity message
Information:
- Any Paux function is only available when oxy-
gen is connected.

If the alarm recurs or persists:

1
The power Contact an authorised service agent.
supply of -
#751 Paux Error | the Paux [Information:
pumpis | -Any Pauxfunction is only available when oxy-
defective gen is connected.
5 Do immediately:
- Connect ventilator to oxygen gas supply
If the alarm recurs or persists:
Contact an authorised service agent.
The current
Information:
- Any Paux function is only available when oxy-

consump-
gen is connected.

tion of the
#752 1 Paux Error | Paux pump
is outside If the alarm recurs or persists:
the permit- - Contact an authorised service agent.
ted range
The current Information:
consump- | - Any Paux function is only available when oxy-
tion of the gen is connected.
#752 5 Paux Error | Paux pump Do immediately:
is outside - Connect ventilator to oxygen gas supply
the permit- If the alarm recurs or persists:
ted range - Contact an authorised service agent.
Paux supol Information:
PRy - All Paux functions are disabled
#753 5 Paux error | pressureis fthe al o
high If the alarm recurs or persists:
) - Contact an authorised service agent.
Paux supol Information:
PRy - All Paux functions are disabled
#754 5 Paux error | pressureis N
| If the alarm recurs or persists:
ow. : .
- Contact an authorised service agent.
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9.5 Error messages during power up test

Please note down the displayed error codes for service pur-

Remark
poses.
Code Error message Corrective measure
#201 Pressure, flow or voltage Do not use ventilator, switch OFF,
to measurement error contact authorised service agent
#269 (sensor problem) 9
O, supply Correct or acknowledge error,
#654 2= . .
Low oxygen inlet pressure contact authorised service agent
#801 Various alarm LED errors Do not use ventilator, switch OFF,
to . . . .
#805 (ventilator unit) contact authorised service agent
#3811 ) . .
Various buzzer errors Do not use ventilator, switch OFF,
and . ) h X
#812 (ventilator unit) contact authorised service agent
#8313 ) . .
and Various power supply errors Do not use ventilator, switch OFF,
#8314 in the main controller contact authorised service agent
#815 ) . .
and Various power supply errors Do not use ventilator, switch OFF,
#8316 in the sensor controller contact authorised service agent
#3817 ) . .
to Various power supply errors Do not use ventilator, switch OFF,
#826 in the main board contact authorised service agent
Set date and time
#827 Buffer bgttery Ventilator may be used
RTC drained . !
contact authorised service agent
#831 Measurement of ventilator .
and unit temperature < 5°C Allow device to warm up
#833 P
#832
and Check ambient temperature Rule out presence of external heat sources
causing rise in temperature
#834
#835 Va.rlous errors due tp defec- Do not use ventilator, switch OFF,
to tive heating of expiratory ) .
contact authorised service agent
#837 flow sensor
#8341 Acknowledge error,
t Various “internal memory” | Check all ventilator settings and alarm limits,
4847 errors adapt if required

contact authorised service agent
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Code Error message Corrective measure
#851 - Do not use ventilator, switch OFF,

to Internal Safety Circuit Error . )

contact authorised service agent

#855
#861 . . "

to Various battery errors Replace battery or insert additional
#867 Battery compartment 1 battery in compartment 2

Remaining usage time on
#868 battery 1 Connect device to the mains
<5 min
Capacity of battery 1

#869 is insufficient for number Connect device to the mains

of accessory devices

#3870 . . -

Various battery errors Replace battery or insert additional
to .
#876 Battery compartment 1 battery in compartment 2
#877 ' . "
Various battery errors Replace battery or insert additional
to X
#883 Battery compartment 2 battery in compartment 1
Remaining usage time on
#884 battery 2 Connect device to the mains
<5min
Capacity of battery 2

#885 is insufficient for number Connect device to the mains

of accessory devices

#886 . . "

to Various battery errors Replace battery or insert additional
#892 Battery compartment 2 battery in compartment 1
#893 No mains voltage Connect device to the mains
Mains connection cannot be Acknowledge error,

#894 ) -

established contact service agent
Internal power supply safety Do not use ventilator, switch OFF,

#895 e ; .

circuit error contact authorised service agent
Power supply error - voltage Do not use ventilator, switch OFF,

#896 from 3.3 V power controller . .

. contact authorised service agent
is incorrect

#897 Fault: charging circuit defect Acknowl_edge error,

contact authorised service agent
Power supply error - voltage . .

#898 from 24V power controller Do not use venFIIator, SwltCh OFF,
o contact authorised service agent
is incorrect

#899 No battery ready for use Acknowledge error,

contact authorised service agent
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Code Error message Corrective measure
Insufficient battery charge Acknowledge error,
#900 A )
level contact authorised service agent
AC adapter in ventilator unit Acknowledge error,
#901 . ) ;
defective contact authorised service agent
- Acknowledge error,
#302 Battery charge circuit defect contact authorised service agent
#903 Fan failure Do not use ventilator, switch OFF,
Ventilator Unit contact authorised service agent
#904 Battery charge circuit defect Acknowl.edge error,
contact authorised service agent
Power supply error - voltage Do not use ventilator, switch OFF,
#905 from 24V power controller ) .
. o contact authorised service agent
of ventilator unit is incorrect
#906 . . .
to Various power manager Do not use venFllator, SWItCh OFF,
#910 errors contact authorised service agent
#911 — . .
to Internal communication Do not use ventilator, switch OFF,
#915 error contact authorised service agent
#921 0. sensor defect Do not use venFllator, SWItCh OFF,
2 contact authorised service agent
#922 Calibrate O, sensor,
0, sensor fault ) . 2 '
and 27" if problem persists, contact authorised
Implausible values :
#923 service agent
#931
to Trend memory error Disable trending or overwrite trend memory
#939
Restart after severe excep- Recommendation: do not use with patient,
#951 . . :
tion contact authorised service agent
Device was switched off
automatically after 5 min-
#952 ; :
utes running on battery in
system test/service mode
Device was switched off
#953 because of a failed battery Replace defective battery.
test.
#961 Maintenance Contact authorised service agent
overdue
Firmware update of ventila-
#971 tor unit failed. Repeat firmware update

Please repeat firmware
update
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9.6 Error messages during system test

Please note down the displayed error codes for service pur-

Remark
poses.
Code Error message Corrective measure
#654 0, supply System test continues when error has been
Low oxygen inlet pressure acknowledged
#1001 Fault of the internal
0, flow measurement
to 2 - Repeat system test
Flow measurement outside
#1004 ;
operating range
Low O, gas supply . )
#1005 maximum flow cannot be Press <A:e|(dnl?(\:'2§c:ﬁ:;rtﬁucrgr}ltéwe with a
reached
Fault of the internal O, flow
measurement
#1006 Flow measurement outside Repeat system test
operating range
#1007 Fault of;f;g;zizrmnzL?IR flow
to . Repeat system test
Flow measurement outside
#1010 )
operating range
. Low air supply Press <Acknowledge> to continue with a
#1011 maximum flow cannot be reduced maximum flow
reached
Fault of the internal air flow
measurement in the venti-
#1012 lator unit Repeat system test
Flow measurement outside
operating range
Repeat system test
. . - Check breathing circuit
#1013 Fault of the internal EXPIr | _ Check correct assembly and order of inspir-
to atory flow measurement in atory and expiratory valves
#1017 the ventilator unit - Check expiratory flow sensor
- Check humidifier if applicable
1018 Expiratory flow sensor not Check expiratory flow sensor
properly engaged
Repeat system test
#1031 Deviating expiratory pres- - Check breathing circuit
and 9 supre yp - Check correct assembly of expiratory valve
#1036 - Check expiratory flow sensor

- Exclude damage to the expiration valve.
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Code Error message Corrective measure
#1041 Fault of the internal expira-
and tory pressure measurement Repeat system test
#1043 in the ventilator unit
Repeat system test
- Check breathing circuit
#1042 —_—
) . - Check correct assembly and order of inspir-
and Leak in pneumatic system .
atory and expiratory valves
#1046 .
- Check expiratory flow sensor
- Check humidifier if applicable
#1044 Repeat system test
and Deviating expiratory pres- - Check breathing circuit
sure - Check correct assembly of expiratory valve
#1048 .
- Check expiratory flow sensor
#1045 Fault of the internal inspira-
tory pressure measurement
and Repeat system test
Pressure measurement
#1047 . .
outside operating range
#1052 Internal fault process gas
to vaIvF:a 9 Repeat system test
#1055
Repeat system test
#1051 - Check breathing circuit
. . - Check correct assembly and order of inspir-
and Leak in pneumatic system ’
atory and expiratory valves
#1061 .
- Check expiratory flow sensor
- Check humidifier if applicable
Repeat system test
#1056 Fault safety valve - Check correct assembly inspiratory valve, or
replace valve
- If problem persists, contact service agent
#1062 Internal fault proportional Repeat system test
valves
Repeat system test
#1063 Major leakage in breathing - Check Y-connector, breathing circuit,
circuit expiratory valve, and expiratory flow sensor
for leaks
#1071
to Pneumatic nebulizer fault Repeat system test
#1074
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Code Error message Corrective measure
Repeat system test
Fault of the internal expira- - Check breathing circuit
#1075 tory pressure measurement | - Check correct assembly and order of inspir-
to in the ventilator unit atory and expiratory valves
#1078 Flow measurement outside - Check expiratory flow sensor
operating range - Check humidifier if applicable
- Calibrate oxygen sensor if applicable
#;2;9 0, measurement outside Repeat system test
#1080 measuring range - Calibrate oxygen sensor
Repeat system test
- Check patient category
- Rule out use of coaxial breathing circuits
#1091 Measured overall resistance - Check breathing circuit for kinks
high - Check correct assembly and order of inspir-
atory and expiratory valves
- Check expiratory flow sensor
- Check humidifier if applicable
Repeat system test
#1092 Oscillation Due to High - Check patient category
Resistance - Rule out use of coaxial breathing circuits
- Check breathing circuit for kinks
S Measured Repeat system test
inspiratory resistance too ’
) - Check patient category
#1093 high. ) SR
} . - Rule out use of coaxial breathing circuits
Resistance : - Check breathing circuit for kinks
<value> [mbar/I/s] 9
#1101 CO, sensor reports error
and 2 ports Repeat system test
and cannot be activated
#1102
#1103 CO, sensor calibration Repeat system test
required - Calibrate CO, sensor
CO, sensor reports error
#1104 and cannot be activated Repeat system test
- Repeat system test
#1111 - Check correct assembly inspiratory valve, or
to Fault safety valve replace valve
#1114 - If the problem persists, contact an author-

ised service agent
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10 Cleaning, disinfection
and sterilisation, disposal

10.1 General information
10.1.1 Initial operation
10.2 Cleaning and disinfection
10.2.1 Intensive care ventilator
10.2.2 Valve bar
10.2.2.1 Removing the three parts of the valve bar
10.2.2.2 Machine cleaning with disinfection
10.2.2.3 Sterilisation of the valve bar
10.2.2.4 Visual inspection of the valve bar
10.2.2.5 Components of the valve bar
10.3 Disposal of elisa 600 / elisa 800
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10 | Cleaning, disinfection and sterilisation, disposal

10.1 General information
Important safety precautions:

& *  Observe the instructions for use and data sheets of the
cleaning agents and disinfectants.

*  Wear protective gloves and safety goggles.

+ Do notinhale fumes.

Warning

Avoid damage:

* Do not use any organic, halogenated or mineral oil
based solvents, volatile anaesthetics, glass cleaners,
acetone, sharp or abrasive cleaning agents, e.g., steel

& wool, silver polish or silver cleaners.

+ Do not allow liquids to enter into the housing.

+  Keep liquids away from electronic components.

*  Only autoclave parts that have been declared as detach-
able and autoclavable in these instructions for use.

+ Contact the manufacturer if you have questions con-
cerning cleaning agents or disinfectants.

Caution

Avoid patient contamination:

& * Clean elisa 600 / elisa 800 and sterilise the connected

accessories after each patient.

Warning |+ Comply with the general hygiene regulations of the hos-
pital or the national hygiene recommendations.

+ Do not reuse components intended for single use.

10.7.7 Initial operation

At the time of delivery the ventilator is not sterilised or cleaned by the
manufacturer in the clinical sense. Prior to initial operation on a patient,
the device must be processed appropriately.

10.2 Cleaning and disinfection

Switch the device off and disconnect it from the power supply.

Remove all tubes and other accessories from the device.
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Discard all single-use, disposable items in compliance with the hygiene
regulations of your hospital or institution.

Process all reusable items for reuse in compliance with the corresponding
instructions for use.

10.2.7 Intensive care ventilator

Use a soft cloth and mild cleaning agent to clean the surface of the hous-
ing and of the control unit.

It is the task of the physician responsible for hygiene or of
the hygiene specialist to ascertain that the cleaning agents
used are suitable for the pathogen spectra that may be en-
countered in the different areas and applications. The prod-
ucts recommended below are essentially compatible with
the intensive care ventilators.

Remark

The following disinfectants are recommended for disinfection of the sur-
face. Use the products according to the manufacturer’s instructions. Do
not allow liquid to enter the housing.

+ Schulke mikrozid® sensitive liquid
+ Schulke mikrozid® sensitive wipes
+ Schulke mikrozid® universal liquid
+ Schulke mikrozid® universal wipes
+ Schulke perform

+ BODE Mikrobac® basic

* BODE Mikrobac® Tissues*
+ BODE Mikrobac® forte

+ BODE Dismozon® plus

+ BODE Bacillol 30*

+ BODE Bacillol 30 Tissues*

* Instead of BODE Bacillol 30 and BODE Bacillol 30 Tissues, you can also use
BODE Bacillol 30 Sensitive Foam / BODE Bacillol 30 Sensitive Tissues.

+ Ecolab SANI-CLOTH® ACTIVE
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10 | Cleaning, disinfection and sterilisation, disposal

A Check that the device has thoroughly dried before using it

R again.
Caution 9

10.2.2 Valve bar

10.2.2.1 Removing the three parts of the valve bar

Actuate the respective release lever to remove the individual elements of
the valve bar one after another (push release levers E and F backwards).
D Release lever for expiratory flow sensor

E Release lever for expiratory valve

F Release lever for inspiratory valve

10.2.2.2 Machine cleaning with disinfection

For machine cleaning and disinfection of the reusable modules of the
valve bar, an EN ISO 15883 compliant washer disinfector can be used. It is
suggested to use the cart for anaesthesia and ventilation accessories for
loading the item into the machine.

A Please note that all valve bar parts may be contaminated by

. : |
Warning bodily fluids or exhaled gases!

if each individual element is intact. The contact areas of the
silicone membranes, in particular, must be carefully checked
before each use; the valves must be replaced if required.

f Perfect functioning of the valve bar can be guaranteed only

Warning
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The three-part PEEP membrane (expiratory valve) remains
Remark .

assembled for reprocessing.

Observe the manufacturer's instructions for use of the
Remark . o

cleaning agents and disinfectants.

First remove all silicone parts of the valve bar.
Place the individual silicone parts flat on a horizontal grid in a separate
preparation container for small parts.

Position all elements on the cart for anaesthesia and ventilation accesso-
ries so that all interior spaces and surfaces are completely rinsed.

Use the special cleaning adapters for the expiratory valve, the inspirato-
ry valve and the expiratory flow sensor (refer to separate accessory list).
These will ensure that the gas-conveying interior spaces are completely
flushed and the water can run off freely.

The cleaning adapters are connected to the washer disinfector via four

rinsing nozzles and connected to the valve bar elements according to the
following images:
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10 | Cleaning, disinfection and sterilisation, disposal

A Expiratory valve adaptt
Inspiratory valve adapter
C Expiratory flow sensor adapter

v 9]

S Flushing nozzle connections

Remark ‘ Observe the instructions for use of the washer disinfector.

Remark ‘ Use a cleaning agent suitable for anaesthesia accessories.

For machine cleaning with disinfection, “neodisher MediClean forte"” by
“Chemische Fabrik Dr. Weigert GmbH & Co. KG"” and Schuilke thermosept®
X.tra, applied according to the manufacturer's instructions, is recom-
mended.

Select a programme for anaesthesia accessories (e.g. Vario TD). Cleaning
is performed at 55°C (131°F) for a minimum of 10 minutes and thermal
disinfection at 93°C (199.4°F) for a minimum of 5 minutes.

The final rinse must be carried out with demineralised water.

After cleaning and disinfection take the components of the valve bar out
of the washer disinfector and carry out a visual inspection.

Subsequently, allow the parts to dry for at least 40 minutes.
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Remark | Check the result of the drying!

10.2.2.3 Sterilisation of the valve bar

The valve bar can be steam sterilised at 134°C (273.2°F).
Minimum sterilisation period is 3 minutes.

Alternative: The A value must be at least 3000.

Use DIN EN 285 compliant vacuum steam sterilisers for sterilisation, pref-
erably with fractional vacuum.

Remark | Observe the instructions for use of the autoclave.

Autoclave the expiratory flow sensor, expiratory and inspira-

Remark tory valves assembled.

{E Ethylene oxide diffusing into the components of the valve
bar pose a health hazard to the patient. Therefore, do not
Warning | sterilise the valve bar with ethylene oxide.

{E All silicone parts of the valve bar must be replaced after 500
sterilisation cycles or during annual maintenance, whichev-
Warning | er occurs first.

10.2.2.4 Visual inspection of the valve bar

After reprocessing, the components of the valve bar must be checked to
ensure that they are in perfect condition. Check that the following compo-
nents are available and intact after reprocessing:
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Inspiratory valve

Metal disc

Inspiratory valve membrane
Free breathing membrane

Valve basket with mush-
room valve

m| g |Nn |w|>

F Expiratory valve

G Three-part expiratory
valve, consisting of silicone
membrane, disc and silicone
disc

Do not disassemble
the PEEP membrane.
& This is neither
allowed nor
necessary.

H Sealing ring expiratory valve

—

Expiratory flow sensor

M Sealing plate

N Sealing ring expiratory flow
sensor
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& Check that the valve bar does not exhibit signs of damage.
Particularly check the contact surfaces of the silicone mem-
Warning | branes. Replace damaged valves.

& Please ensure that all individual parts are completely dry.
Caution

10.2.2.5 Components of the valve bar
PEEP membrane

Check that the three-part PEEP membrane is complete and that the three
components are intact (sectional view).

Do not disassemble the PEEP membrane. This is neither

Remark
allowed nor necessary.

D Expiratory valve membrane
E Disc
F  Silicone disc

-2 é.‘:‘,‘ === .,

d Ay
-ﬁ‘"

Free breathing membrane

Check that the free breathing membrane is placed in the valve basket with
the proper orientation of the cut-outs.

G Free breathing membrane
H Valve basket with mushroom valve
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Inspiratory valve membrane

Check that the metal disc is correctly inserted in the corresponding space
in the silicone membrane when assembling the inspiratory valve mem-
brane.

] Metal disc

K Silicone membrane

—
P

Expiratory flow sensor

Pay attention to the correct orientation of the sealing disc when assem-
bling the expiratory flow sensor.

10.3 Disposal of elisa 600 / elisa 800

Before disposing of the elisa 600 / elisa 800 ventilator, the device must be
cleaned and disinfected according to chapter 10.2.

Do not dispose of the elisa 600 / elisa 800 and of the rechargeable bat-
teries with the domestic waste. Consult an authorized, certified electronic
waste recycling company for the proper disposal. Please contact the En-
vironmental Officer of your facility or your town hall for the appropriate
address.

The outer packaging (box) can be disposed of in the waste paper.

The foam inserts of the device packaging can be disposed of with the
domestic waste.
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11 Maintenance

11.1 General
11.2 Oxygen measurement (O,)
11.2.1 Calibration of the paramagnetic O, sensor
11.3 Maintenance intervals
11.3.1 Annual maintenance
11.3.2 Maintenance every 6 years
11.3.3 Maintenance every 12 years
11.4 Additional maintenance and repair information
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11 | Maintenance

11.1 General

elisa 600 / elisa 800 has been designed as an intensive care ventilator that
requires little maintenance. The user does not have to perform any cali-
bration. Maintenance of the elisa 600 / elisa 800 must be performed an-
nually by an authorised service technician according to the service interval
indication. Detailed information can be found in the most recent revision
of the elisa 600 / elisa 800 Technical Manual.

Before and during maintenance or repair, it must be ensured that:

+ elisa 600 / elisa 800 is switched off and the power plug has been re-
moved

+ the batteries have been removed

+ all tube components have been removed

+ all additional components have been removed

These conditions do not apply for the technical safety inspections.

Reprocessing of the valve bar is mandatory after any service

. intervention involving the valve bar.
Warning

11.2 Oxygen measurement (O,)

A paramagnetic O, sensor without consumables is used to monitor the
inspiratory oxygen concentration. The sensor is calibrated by the author-
ised service technician as part of the annual maintenance procedure.

{E When using oxygen concentrators or when the oxygen con-
centration from the central gas supply is insufficient, the
Warning | sensor calibration may not be correct.

The maintenance-free, paramagnetic oxygen sensor has an

Remark . ! .
automatic compensation for the barometric pressure.

Measurement accuracy of the O, value:

Remark 2.5% volume per cent + 2.5% gas concentration
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Long-term drift of the O, measurement values:

Remark 0.4% in the first month and 0.2% for each additional month

& Reprocessing of the valve bar is mandatory after any service
intervention involving the valve bar.

Warning

11.2.7 Calibration of the paramagnetic O, sensor

The user may have to perform a manual calibration of the paramagnetic
O, sensor when there is a significant difference between the measured
and the set inspiratory oxygen concentration or when the #1079 error
message is displayed after the system test, which is indicative of a major
difference.

The calibration can be performed after the power-up test or in the stand-
by mode.

In the standby mode, the required button is accessed via “System” (button
bar) and the “Extras” tab.

Select the “O, sensor calibration” button to open the corresponding win-
dow. Tap the button to start the calibration procedure. A progress bar is
displayed indicating the process. The result will be displayed after the suc-
cessful calibration. Close the window.

The ventilator must be connected to the compressed air and

Remark oxygen supply for calibration of the O, sensor.
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11.3 Maintenance intervals

11.3.7 Annual maintenance
Annual maintenance includes:
* atechnical safety inspection
+ the replacement of filters and seals/gaskets

+ the replacement of membranes and valve bar seals
*+ the calibration of the O,sensor

11.3.2 Maintenance every 6 years

In addition to the annual maintenance measures, maintenance every six
years includes:

* the replacement of the O, pressure regulator

+ the replacement of the Lithium coin cell battery CR2023

11.3.3 Maintenance every 12 years

After 12 years or 50,000 hours of operation: Have preventive maintenance
performed by a service technician authorised by the manufacturer.

11.4 Additional maintenance and repair infor-
mation

For further information about maintenance and repair, please refer to the
elisa 600 / elisa 800 Technical Manual.

The Technical Manual is available for use by your service technician. This
manual is available in English and German.
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12 Technical specifications

12.1 Function chart of the elisa 600 / elisa 800 ventilator
12.2 General
12.3 Supply
12.4 Technical data
12.5 Control unit
12.6 Default parameters of elisa 600 elisa 800
12.7 Increments and maximum performance range
12.8 Instant View window / data table(s)
12.9 Data transmission with terminal devices
12.9.1 PDMS interfaces
12.10 Guidance and manufacturer's declaration
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12.1 Function chart of the elisa 600 / elisa 800 ven-

tilator
Mixing

02 Sec- Exhaust

tion Gas Port

. |- tion 4
Proportion-
al Valves
Flow
|Pressure Regulatgr Sensors
02 Sensor

AIR

Pressure Sensor
Flow Sensor

Temperature Sensor .
| P Expiratory Valve

Switching Valvgs XD P (PEEP Valve)
afety Valve

Pressure Sensor

| Free Breathing Valve

Ventilator Unit

e

Pneumatic
Nebulizer CO% sensor
option)
Patient
12.2 General
Application
Medical applica- Invasive and non-invasive ventilation of humans
tion:
Area: Intensive care, recovery room, general ventila-
tion, patient transport within health care facilities

Use: stationary, intra-hospital transport
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Patient category:

Adults 30 kg-500 kg
Children 3 kg-150 kg

Neonates (elisa 800) 0.3 kg-6.0 kg
Neonates (elisa 600) 2.0 kg-6.0 kg

Dimensions and weight

Ventilator unit

WxDxH 400 x 350 x 220 mm

Weight, net: 23 kg (incl. control unit)

Control unit

WxDxH Control unit 18" 475 x 70 x 302 mm
WxDxH Control unit 21": 545 x 70 x 343 mm

Cart

WxDxH 720 x 840 x 930 mm

Weight, net: 23 kg

Total

WxDxH with control unit 18": 720 x 840 x 1510 mm
WxDxH with control unit 21": 720 x 840 x 1535 mm
Weight, net: 46 kg

Max. load: 10 kg

Operation

Menu control Touchscreen

Menu languages:

German, English, French, Italian, Dutch, Norwe-
gian, Swedish, Polish, Slovenian, Turkish, Spanish,

Russian, Serbian, Finnish, Portuguese, Danish,

Czech, Chinese, Hungarian, Greek, Japanese

Classification

Device class:

IIb

according to Directive 93/42/EEC, Annex IX, and
according to Regulation (EU) 2017/745, Annex VIII
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Protection class:

I (Protection against electric shock hazards by
protective earth terminal)

Applied part:

Type BF (in accordance with EN 60601-1)

Duration of use:

Continuous operation

Protection class:

P22

IP22: Protected against solid objects with a diameter over

Remark

12.5 mm and against falling drops of water when the hous-

ing is tilted at an angle up to 15°.

Interfaces

2 BF interfaces

For the connection of applied parts with an electri-
cal connection (type BF), configurable for:

+ CO, sensor Masimo IRMA / ISA

+ (O, sensor LeoCap

+ Multi-gas sensor LeolLyzer

+ SpO, sensor

* Nurse call

+ elisa@megs (medical device interface)

+ Salvia/ NO-A

+ Philips

Mesh nebulizer
interface

for connection of the mesh nebulizer
(option for elisa 600)

VIT interface

interface for VIT connection (option for elisa 800
only)

2x USB (underside
of the control unit)

for saving screenshots and short-term trends

Display port
(underside of the
control unit)

For connection of a monitor or projector for ser-
vice purposes

Electromagnetic compatibility

Tested according
to:

IEC/EN 60601-1-2
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Noise emission

Sound pressure <50 dbA
level:

Sound power level: | <10%W

Environmental conditions

During operation

Temperature: 10 to 40°C
Atmospheric pres- | 60 to 106 kPa
sure:

Relative humidity: | 0 to 95% (without condensation)

During storage and transport

Temperature: -20 to 60°C

Atmospheric pres- | 50 to 110 kPa
sure:

Relative humidity: 0 to 99% (without condensation)

& At high humidity levels, it is not possible to completely rule
out condensation. If the device is constantly operated at
Caution | high humidity levels, corrosion can be expected.

12.3 Supply

Electrical supply

Main supply

Supply voltage: 100-240 VAC, 50/60 Hz

Power consump- <170 VA

tion:

Emergency supply

Battery type: Lithium-ion,
rated capacity: 6200mAh, 89Wh
rated voltage: 14.4V
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Quantity: 1 (+1 optional battery)

Activation: automatic when the mains supply fails (replace-
ment possible during operation)

Operating time: 120 minutes (depending on device configuration,
the operating time can be extended by reducing
the screen brightness)

Duration of charge: | < 4h for one battery

The charge cycle may take significantly longer at tempera-

Remark tures > 35°C.

Gas supply

Oxygen supply (02) / Compressed air supply (AIR)

Pressure range: 200 to 600 kPa (29 to 87 PSI)
> 270 kPa (for flows greater than 100 I/min)

Max. overpressure: | 1000 kPa (145 PSI)

Quality: medical gas, dry, oil-free and particle-free
Connection: NIST
Remark The operating pressure is set via the electromechanical ex-

piratory valve.

All volume, flow and leakage data on the patient side refer

Remark to BTPS, all others refer to STPD.

The maximum period for the O, concentration to change its
volume fraction from 21% to 90% in the specified volume is:
Remark |12 s for arespired volume of 500 ml

13 s for a respired volume of 150 ml

15 s for a respired volume of 30 ml

12.4 Technical data

Ventilation
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Ventilation modes:

depending on software revision and device con-

figuration

Safety functions

Free breathing
valve:

mechanical

Safety valve:

electric, pneumatic
The safety valve limits the maximum allowed
airway pressure at 140 hPa.

Patient category:

Adults, children, neonates

Max. 100 mbar

inspiratory pres-

sure:

Max. inspiratory Adults: 180 I/min for each gas

flow: (elisa 600: 150 I/min)
Children: 120 I/min for each gas
Neonates: 60 I/min for each gas

Device compliance:

< 2.0 ml/mbar*

Insp. resistance:

< 1.5 mbar/l/s*

Exp. resistance:

< 4.5 mbar/l/s*

* with patient circuit, adults, 2 x 22 mm, length 1.8 m

12.5 Control unit

General

Screen type

16:9 LCD display

Screen diagonal

18,5" (option: 21")

Input system

Touchscreen (capacitive multi-touch)

Support

detachable

Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10

207



12 | Technical specifications

Screen display

Curve presentation

configurable

Curve parameters

configurable

Curves

synchronised

Curve scale

automatic/fixed (configurable)

Measurement val-
ue table

configurable

Display brightness

Brightness

adjustable

Adjustment range

5to 100%

In alarm condition

100%, independent of the setting

Acoustic alarm

Alarm volume

adjustable

Adjustment range

Default volume 20 to 100% (55 to 95 dbA)

Minimum volume 10 to 100% (configurable)

Visual alarm

Screen

Alarm messages on screen

Control unit

Alarm indicator (yellow or red, depending on
severity)

Adjustment range

20-100%

Ventilator unit

Alarm indicators only if the control unit fails

Power indicator

Mains supply

green LED of ON button
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12.6 Default parameters of elisa 600 elisa 800

The default parameters depend on the software version and the config-
uration of your device. An authorised service technician can switch to an-
other configuration (password-protected).

Remark

A detailed overview of the default parameters can be found
in chapter 13 “Default parameters”.

12.7 Increments and maximum performance

range
Parameters
. . Patient .
Designation category Increment Min. value Max. value
o, all 1% 21% 100%
Adults 1 /min 0/min 100 /min
Rate Children 1/min 0 /min 120 /min
Neonates 1 /min 2 /min 180 /min
Adults 0.01 @0.0-1.0s 0.2s 20s
Tinsp Children 0.05@ 1.0-1.5s 0.2s 20s
Neonates 010@1.5-20s 0.12s 3s
Inspiratory 3.00sor
ramp all 0.05s 0.05s 0.8 * Tinsp
PS Ramp all 0.05s 0.05s 2.00s
. 20 @ -120 to -80
Expiratory Adults mbar/s OFF, ~100
ramp (man- 30 ® -80 to -20 mt;ar/s -20 mbar/l/s
datory) Children
mbar/s
. Adults 20 @ -120 to -80
ra?pl(l’satgr%a- mbar/s OFF, -100 -20 mbar/l/s
r‘]’eoﬁs) Children | 30 @ -80 to -20 mbar/s
mbar/s
Pmax all 1 mbar 10 mbar 102 mbar
Pmax (HFOT) all 1 mbar 10 mbar 50 mbar
Pmin all 1 mbar 0 mbar 60 mbar
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. . Patient .
Designation category Increment Min. value Max. value
. 102-(2
Pinsp all 1 (+PEEP) mbar 0 mbar mbar) - PEEP
0.5 @ 0,5-10 mbar OFF, 0.5
PEEP all 1.0 @ 10-50 mbar mbar 50 mbar
102-(2
PS all 1 mbar 0 mbar mbar) - PEEP
0.1 @ 0.1-3.5I/min
Flow trigger all 0.5@3.5-20.01/ | OFF, 0.1 I/min | 20.0l/min
min
0.1 @ -0.1 to -3.5
Pressure all mbar OFF, -0.1 10 mbar
trigger 0.5@-3.5t0-10.0 mbar
mbar
Exp. trigger all 1% 0 25%
Adults 1@ 0-20 ml 50 ml 2600 ml
2 @ 20-50 ml
Children 5@ 50-100 ml 10 ml 1000 ml
10 @ 100-300 ml
VT 20 @ 300-1000 ml
50 @ 1000-1500
Neonates ml 10 ml 400 ml
100 @ 1500-2600
ml
Adults 0.1 @ 1.0-10.0 I/ 12.0 I/min 120.0 I/min
min
L-Flow 0.5@ 10..0—30.0 I/
Children min 12.0 I/min 120.0 I/min
1.0 @ 30.0-120.0
I/min
Adults 0.1 @ 1.0-10.0 10.0 L/min 70.0 L/min
. [/min 0.5 @ . )
I-Flow (HFOT) | Children 10.0-30.0 I/min 7.0 L/min 70.0 L/min
1 @ 30.0-70.0 I/ ) )
Neonates min 1.0 L/min 30.0 L/min
0.01 @0.0-1.0s
T Plateau all 0.05@ 1.0-1.5s 0.00s <Tinsp
0.10 @ 1.5-15s
SwitchFlow all 1% OFF, 1% 80%
ByFlow all 0.5 I/min 3.0 I/min 30.0 I/min
210
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Designation category Increment Min. value Max. value
PS Endflow all 5% 5% 70%
PS TI max all 0.5s 1.0s 5.0s
0.25@0.25-0.5s
Adults 05@0.5-1s 0.25s 30s
1@1-30s
0.25@0.25-0.5s
Insp. Hold Children 0.5@0.5-1s 0.25s 30s
1@1-30s
0.25@ 0.25-0.5s
Neonates 05@0.5-1s 0.25s 15s
1@1-15s
Exp. Hold all 1s 2s 20s
Texp all 1s 0.10s 15s
Adults
Flow support 0.5 mbar/(l/s) 0.0 mbar/(I/s) | 30 mbar/(l/s)
Children
Vol. support all 0.1 mbar/I 0.0 mbar/I 25 mbar/I
Compens. R all 5% 5% 95%
Compens. C all 5% 5% 95%
MV target
(ALPV, Adults 5 ml/kg/min | 50 ml/kg/min 350;;?:1/"9/
WOBOV only)
VT/IBW Adults 1 ml/kg 5 ml/kg 15 ml/kg
Acoustic all 5% 30% 100%
alarm
Alarm 0 o o
brightness all 5% 20% 100%
bsplay all 5% 5% 100%
rightness
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Alarm limits

Designation Patient Increment Min. value | Max. value
category
0.1 @ 0.6-10.0 0.6 L, MV
Adults 0.5 @ 10.0-20.0 min + 1 60 L, OFF
1.0 @ 20.0-60.0 increment
MV max 0.6 L MV
) 0.1 @ 0.6-10.0 -
Children 0.5@® 10.0-20.0 ~min +1 20 L, OFF
increment
0.1 @ 0.5-10.0 »oL MY
Adults 0.5@ 10.0-20.0 | OFFor0.5L ~1incre-
1.0 @ 20.0-60.0
ment
MV min
19.51, MV
) 0.1 @ 0.5-10.0 max
Children 0.5@® 10.0-20.0 OFFor0.5L —1incre-
ment
1@2-10 2, VT min
Adults 2 @ 10-50 + 1 incre- | 4000 ml, OFF
Vt max 5@ 50-100 ment
Pressure 10 @ 100-300 ]
modes 20 @ 300-1000 2,VT min
Children 50 @ 1000-1500 +1incre- | 1000 ml, OFF
100 @ 1500-4000 ment
1@ 1-10 Vt max
Adults 2 @ 10-50 OFF, 2 -1 incre-
5@ 50-100 ment
Vt min 10 @ 100-300
20 @ 300-1000 Vt max
Children 50 @ 1000-1500 OFF, 2 - 1incre-
100 @ 1500-4000 ment
Vt min Adults 5%
Volume OFF, -20% -95%
modes Children 1%
Leakage all 5% 5% 95%
Apnoea 60 s, < back-
alarm all 5@ 5-60 5s up v‘ent|la-
tion
Backup venti- all 5@5-120 5, apnoea 120's
lation alarm
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. . Patient .
Designation category Increment Min. value | Max. value
3 /min,
1@ 3-100 /min RRmin .
RRmax all 5@100-250 /min | +1incre- | 2°0/min
ment
245 /min,
. 1 @ 2-100 /min . RRmax
RRmin al 5@ 100-245 /min | 2/Min -1 incre-
ment
3 /min,
1 @ 3-100 /min RRmin .
RRmax spont all 5@ 100-250 /min | + 1 incre- 250 /min
ment
245 /min,
. 1@ 2-100 /min . RRmax
RRmin spont all 5@ 100-245 /min OFF, 2 /min —1incre-
ment
Plimit (abso- all 1 mbar 10 mbar 120 mbar
lute mode)
Plimit (rela- all 1 mbar 5 mbar 20 mbar
tive mode)
50 mbar,
Plimit abso-
Pmin all 1 mbar OFF, 1 mbar lute
- 1incre-
ment
Pplateau max all 1 mbar 1 mbar 80 mbar,
OFF
Pmean max all 1 mbar Pmean min 80 mbar,
+ 1 mbar OFF
80 mbar,
Pmean min all 1 mbar 1 mbar Pme‘?‘” max
- 1incre-
ment
1 mbar, relative to +20 mbar,
PEEP max all PEEP 1 mbar OFF
. 1 mbar, relative to OFF, -20
PEEP min all PEEP mbar -1 mbar
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. . Patient :
Designation category Increment Min. value | Max. value
0, max
(relative to all 1% 1% 20%, OFF
FiO,)
0, min
(relative to all 1% -20%, OFF -1%
FiO,)
0.1volte, kpa | 01 T80, | 150 0Ff
min
etCO, max all
1 mmHg
1 mmHg +etCO, min 115, OFF
0.1 vol%, kPa OFF, 00 | 10, max
etCO, min all
etCO, max
1 mmHg OFF, 0 -1 mmHg
0.1 vol%, kPa OFF, 0.0 15.0
inCO, max all
1 mmHg OFF, 0 115
0.1 vol%, kPa OFF, 0.1 7.0
exISO min all
1 mmHg OFF, 1 55
0.1 vol%, kPa 0.1 7.0, OFF
exISO max all
1 mmHg 1 55, OFF
0.1 vol%, kPa OFF 0.1 7.0
inISO min all
1 mmHg OFF, 1 55
0.1 vol%, kPa 0.1 7.0, OFF
inISO max all
1 mmHg 1 55, OFF
0.1 vol%, kPa OFF, 0.1 9.9
exSEV min all
1 mmHg OFF, 1 75
0.1 vol%, kPa 0.1 9.9, OFF
exSEV max all
1 mmHg 1 75, OFF
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. . Patient .
Designation category Increment Min. value | Max. value
0.1 vol%, kPa OFF, 0.1 9.9
inSEV min all
1 mmHg OFF, 1 75
0.1 vol%, kPa 0.1 9.9, OFF
inSEV max all
1 mmHg 1 75, OFF
Tube compensation
Designation Patient Increment Min. value Max. value
category
Diameter Adu(ljts, chil- 0.5mm 4.0 mm 12.0 mm
ren
Compensation Ad”c"trsé:h”' 5% 25% 100%

12.8 Instant View window / data table(s)

Depending on the device configuration, either all or only some of the fol-
lowing measuring values and indices will be displayed:

Measuring values

Des_|gna- Patient Range Resolution Accuracy
tion category
Adults, +7.5 % or £150 ml
Children 0.0-501 0.11 (greater value)
MVe
0,
Neonates 0.0-9.99 | 0.011 £7.5 % or £150 ml
(greater value)
Adults, +10 % or +150 ml
MVe Children 0.0-501 0.11 (greater value)
spont. 0
Neonates 0.0-9.99 | 0.011 +10% or £150 m

(greater value)

Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10

215



12 | Technical specifications

Designa- Patient .
tion category Range Resolution Accuracy
Adults, +10 % or £150 ml
MVe Children 0.0-50 0.1l (greater value)
mand. 0
Neonates 0-9.99| 0.011 10 % or £150 m
(greater value)
MVe
spont. all 0-100% 1% +10%
%
Adults, 0-4000 ml ! @50(; 01 +10%or10ml
Children 100-4000 (greater value)
VTe
1@ 0-100 0
Neonates 0-400 ml 5@ +10% or i1|o mi
100-400 (greater value)
1@ 0-100 .
VTe spont. all 0-4000 m| 5@ ’—'(;?eftgi 10 g;'
100-4000
Adults 50-5000 ml 15@@0—|1080 £10 % or +15 ml
Children 20-5000 ml 5000 (greater value)
VTi
1@ 0-100 .
Neonates | 1-999.9ml | 5@ 100- *zgr x :’erri\jjgerp'
999.9
PEAK all 7010 150 1mbar | #(0.5mbar +2%)
PEEP all 'S?nté’alSO 1mbar | +(0.5mbar+2%)
DP 0
(Delta P) all 0-90 mbar 1 mbar + (0.5 mbar + 2%)
Pplateau all _S?ntgalso 1 mbar + (0.5 mbar + 2%)
Pmean all —5?]1tt§>8150 1 mbar + (0.5 mbar + 2%)
Pmin all _S(r)ntt?;rso 1 mbar + (0.5 mbar + 2%)
RR all 0-200 /min 1/min +1/min

216

Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10



Technical specifications | 12

Designa- Patient .
tion category Range Resolution Accuracy
RR spont. all 0-200 /min 1/min + 1 /min
RR mand. all 0 to 200 /min 1/min +0.01s
R exp. all 0'50(? /g‘ba” 1 mbar/(I/s) +40 %
- 0,
C dyn. all 0-500 ml/ 1 mi/mbar +20 % or 0.5 ml/
mbar mbar (greater value)
C stat. all 0-500 ml/ 1 mi/mbar +20 % or 0.5 ml/
mbar mbar (greater value)
Flow insp. all 0-180 I/min 11/min + 1 1/min
Flow insp. all 0-31/s 0.01 /s -
Flow exp. all 0-180 I/min 1 1/min 1+ 1 1/min
Flow exp. all 0-31/s 0.01 I/s -
L:E all 0.0-9.9 0.1 +0.1
RC exp. all 0.1-6.0s 0.1s +0.1s
RSBI all 0-999 1 +10%
MIP all 0.0t0-50.0 1 64 mpbar | (0.5 mbar +2%)
mbar
PO.1 all 0.0t0 -20 0.1 mbar 0.5 mbar
mbar
0,
VT/IBW all 0-49.9 mitkg | 0.1 miskg | *10 % or#15mlrkg
(greater value)
Leakage all 0-75% 1% +10%
- 0,
MV Leak all 0.0-50.0 /min | 1lmin | *10%orz150ml
age (greater value)
T Plateau all 0.0-99.9 s 0.1s +0.1s
Each pulse wave is
HR all 18-321/min | 1/min counted
and averaged over
one minute
according to manu-
Spo, all 0-99% 1% facturer's specifica-

tions
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Gases

Designa-
tion

Patient
category

Range

Resolution

Accuracy

2

all

10-100%

1%

+2.0%

The O, measure-
ment accuracy is
independent of the
respiratory rate, am-
bient pressure and
L:E ratio.

The deviation from
the calibrated value
is:
<%0.4% O, in the
first 24 hours
<£0.4% O, in the
subsequent week
(additional deviation)
<20.2% O, in each
of the subsequent
months (additional
deviation)

etCO,

all

0-25 vol%

0.1 vol%

0-25 kPa

0.1 kPa

0-185 mmHg

1 mmHg

according to manu-
facturer's specifica-
tions

Response time

Main stream CO,
sensor
Response time: <4s
Rise time: < 0.4 s
Side stream CO,
sensor: Response
Time:<1s

inCO,

all

0-25 vol%

0.1 vol%

0-25 kPa

0.1 kPa

0-185 mmHg

1 mmHg

according to manu-
facturer's specifica-
tions

VTds

all

0-9999 ml

1 ml

according to manu-
facturer's specifica-
tions
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according to manu-
VTds% all 0-100% 1% facturer's specifica-
tions
according to manu-
VTalv all 0-9999 ml 1 ml facturer's specifica-
tions
according to manu-
VTalv% all 0-100% 1% facturer's specifica-
tions
according to manu-
V'Cc02 all 0-999 mI/min | 1 ml/min | facturer's specifica-
tions
0-7.0 vol% 0.1 vol% .
exISO according to manu-
(LeoLyzer) all 0-7.0 kPa 0.1 kPa facturer's specifica-
y tions
0-55mmHg | 0.1 mmHg
0-7.0 vol% 0.1 vol% .
inISO according to manu-
(LeoLyzer) all 0-7.0 kPa 0.1 kPa facturer's specifica-
Y tions
0-55mmHg | 0.1 mmHg
0-9.9 vol% 0.1 vol% .
exSEV according to manu-
(LeoLyzer) all 0-9.9 kPa 0.1 kPa facturer's specifica-
Y tions
0-75mmHg | 0.1 mmHg
0-9.9 vol% 0.1 vol% .
iNSEV according to manu-
(LeoLyzer) all 0-9.9 kPa 0.1 kPa facturer's specifica-
y tions
0-75mmHg | 0.1 mmHg
0-15 vol% 0.1 vol% .
etCo according to manu-
(Leol zzer) all 0-15 kPa 0.1 kPa facturer's specifica-
y tions
0-115 mmHg | 0.1 mmHg
0-2.6 vol% 0.1 vol% .
inCo according to manu-
(LeoL zzer) all 0-2.6 kPa 0.1 kPa facturer's specifica-
Y tions
0-20 mmHg | 0.1 mmHg

* All tolerances were determined with a maximum measurement uncertainty of
+/-10%.
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Indices
Des_igna- Patient Range Re§olu- Accuracy
tion category tion
PEEPi C/?]ql‘é'ts' 0.0t0 99.9 mbar | 0.1 mbar | (0.5 +PEEP + 2 %)
ildren
PEEPi (es) all 0.0t0 99.9 mbar | 0.1 mbar | + (0.5 +PEEP + 2 %)
Vtrap cﬁllg::'n 0t0 1000 mi Tml (gzrgg/ze?rvsamle)
TPPi(es) all -10.0t0 99.9 mbar | 0.1 mbar | + (0.5 mbar + 2 %)
TPP e (es) all -10.0t0 99.9 mbar | 0.1 mbar | *+ (0.5 mbar + 2 %)
P insp. (es) all -10.0 t0 99.9 mbar | 0.1 mbar | + (0.5 mbar + 2 %)
P exp. (es) all -10.0t0 99.9 mbar | 0.1 mbar | + (0.5 mbar + 2 %)
Peak (es) all 0.0t0 99.9 mbar | 0.1 mbar | + (0.5 mbar + 2 %)
Pmin (es) all -10.0 t0 99.9 mbar | 0.1 mbar | + (0.5 mbar + 2 %)
WOB (es) all 0-99.9 J/L 0.1)/L +20 %
WOB vent Adults 0-99.9 J/L 0.1)/L +20%
WOB spont. Adults 0-99.9 J/L 0.1)/L +20%
POB all 0-999.9)/min 0.1)/min +20%
POB(essp)ont' all 0-999.9 )/min | 0.1)/min +20%
POB spont. all 0-999.9)/min 0.1)/min +20%
IAP all 0-70 mmHg 1mmHg | +(0.5 mbar + 2 %)
A TPP (es) all -10.0t0 99.9 mbar | 0.1 mbar | (0.5 mbar + 2 %)
C20/C stat. all 0.0-9.9 0.1 +20%
AP (es) all -10.0 to 99.9 mbar r(r)l't());r + (0.5 mbar + 2 %)
APeso/APAW all 0.00-9.99 mbar 0.01 -
mbar
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12.9 Data transmission with terminal devices
12.9.1 PDMS interfaces

If you would like to operate elisa 600 / elisa 800 in combination with a
terminal device, please contact your service technician. The service tech-
nician will inform you about the terminal devices compatible with elisa
600 / elisa 800.

To prepare elisa 600 / elisa 800 for use with a terminal device, one of the
BF interfaces needs to be configured for the appropriate protocol on the
configuration level:

- PDMS Interface “Salvia / NO-A"

- PDMS interface “Philips”

Via the BF interfaces configured for one of the PDMS protocols, data are
sent from the ventilator to terminal devices such as:

+ Patient monitoring systems

+ Patient data management systems

You can review the current interface configuration on the standby or ven-
tilation screen under the “Status” tab by selecting the second view.

The interface is not intended to change ventilator settings.

The transmitted data include:

+ physiological alarms

+ technical alarms

+ configured ventilation parameters

* measured ventilation parameters

* equipment data

When applying the ventilator and the terminal device on a patient for
medical purposes, you are required to observe the following notes and
warnings:

The communication only takes place between the venti-

Remark . . .
lator and a single terminal device.

After the initial installation, perform a functional test by
checking whether the communication link between the
ventilator and the terminal device meets the require-
ments of your facility. Perform a functional test every
time a communication component is replaced or modi-
fied.

Remark
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Warning

Warning

Warning

Warning

Remark

It is not permitted to connect the ventilator to the termi-
nal device via a network.

Do not make any treatment-related decisions solely on
the basis of the transmitted parameters. Always refer to
the parameters on the display of the ventilator in addi-
tion.

If the terminal device indicates ventilation alarms, you
need to determine and eliminate the root cause at the
patient.

The patient monitor and the ventilator may present
alarms in different ways. Not all patient monitors display
detailed alarm messages.

The control of the ventilation procedure is independent
of the data communication between ventilator and ter-
minal device. This means that the ventilator continues
ventilating the patient if a data communication problem
occurs.

12.10 Guidance and manufacturer's declaration

Electromagnetic emissions:

Based on the device characteristics determined by its EMISSIONS, the de-
vice can be used in industrial areas and hospitals (CISPR 11 class A). If
used in a residential environment (for which CISPR 11 class B is normally
required), this device might not offer adequate protection to radio-fre-
guency communication services. The user might need to take mitigation
measures, such as relocating or re-orienting the device.
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Compliance

Electromagnetic
environment - guid-
ance

RF emissions
to CISPR 11

Harmonic emissions
to IEC 61000-3-2

Voltage fluctuations/
flicker emissions to IEC
61000-3-3

Electromagnetic immunity:

Class A, group 1

Class A

Complies

The system uses RF en-
ergy only for its internal
function.
Therefore, its RF emis-
sions are very low and
are not likely to cause
any interference in near-
by electronic equipment.

elisa 600 / elisa 800 is intended for use in the electromagnetic environ-
ment specified below. It is the responsibility of the customer or user to
ensure that elisa 600 / elisa 800 is operated in such an environment.

Electromagnetic environ-

Immunity IEC 60601 Compliance
ment -
test test level level .
guidance
Floors should be wood,
Electrostatic dis- cf)r?tla:\c/t cirgwtl;\c/t concrete or ceramic tile.
charge If floors are covered with
(ESD) to synthetic material, the
IEC 61000-4-2 £ 1a5irkv * 1a?rkV relative humidity should be
at least 30%.
+2kV for +2kV for
Electrical fast power supply power supply The mains power quality
lines lines should be that of a typical

transients/bursts
to IEC 61000-4-4

+ 1 kV for input/
output lines

+ 1 kV for input/
output lines

commercial or hospital
environment.

Surges to IEC
61000-4-5

+1kV
differential mode

+ 2 kV common
mode

+1kV
differential mode

+ 2 kV common
mode

The mains power quality
should be that of a typical
commercial or hospital
environment.
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Voltage dips, short
interruptions and
voltage variations
on power supply
input lines to
IEC 61000-4-11

100% dip in U, for
10 ms

100% dip in U, for
20 ms

30% dip in U, for
500 ms

100% dip in U, for

100% dip in U, for
10 ms

100% dip in U, for
20 ms

30% dip in U, for
500 ms

100% dip in U, for

The mains power quality
should be that of a typical
commercial or hospital
environment.

If the user of elisa 600 / eli-
sa 800 requires continued
operation during power
mains interruptions, it is
recommended that elisa
600 / elisa 800 be powered
from an uninterruptible

5000 ms 5000 ms power supply (UPS).
Power frequency mag-
Power frequency netic fields should be at
(50 Hz) magnetic levels characteristic of a
field to IEC 61000- 30A/m 30A/m typical location in a typical
4-8 commercial or hospital

environment.

Note: U, is the AC mains voltage prior to application of the test levels.

Immunity
test

IEC 60601
test level

Compliance

level

Electromagnetic
environment -
guidance

Portable and mobile RF communications equipment should be used no closer to elisa 600
/ elisa 800, including cables, than the recommended separation distance calculated from
the equation applicable to the frequency of the transmitter.

3Vrms
150 kHz to 80 MHz 8V d=1.2VP
Conducted RF to IEC outside 1SM bands °
61000-4-6 6V rme
150 kHz to 80 MHz 8V d=0.6VP
inside ISM bands @
d=1.2VP
for 80 MHz to 800
Radiated RF to IEC 3V/m 8 V/m MHz
61000-4-3 80 MHz to 2.7 GHz d=23Vp
for 800 MHz to 2.7
GHz
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Recommended separation distance: where
P is the output power rating of the transmit-
ter in watts (W) according to the transmitter

manufacturer and d is the recommended

separation distance in metres (m). ° Field
strengths from fixed RF transmitters, as de-
termined by an electromagnetic site survey
¢, should be less than the compliance level
in each frequency range. ‘Interference may
occur in the vicinity of equipment marked

with the f 3 symbol.
(s)
Q)

At 80 MHz and 800 MHz, the higher frequency range ap-

Note 1 .
plies.

These guidelines may not apply in all situations. Electro-
Note 2 | magnetic propagation is affected by absorption and reflec-
tion from structures, objects, and people.

a

The ISM bands (for industrial, scientific and medical application) between
150 kHz and 80 MHz are 6.765 MHz to 6.795 MHz, 13.553 MHz to 13.567
MHz, 26.957 MHz to 27.283 MHz and 40.66 MHz to 40.70 MHz.

b

The compliance level in the ISM frequency bands between 150 kHz and
80 MHz and in the frequency range of 80 MHz to 2.5 GHz is intended to
reduce the probability that portable communications equipment could
cause interference if it is inadvertently brought into patient areas.

This is why an additional factor of 10/3 is used in order to calculate the
recommended distance for transmitters in these frequency ranges.

o

Field strengths from fixed transmitters, such as base stations for radio
(cellular/cordless) telephones and land mobile radios, amateur radios, AM
and FM radio broadcast and TV broadcast cannot be predicted theoretical-
ly with accuracy. To assess the electromagnetic environment due to fixed
RF transmitters, an electromagnetic site survey should be considered.
If the measured field strength in the location in which the equipment is
used exceeds the applicable RF compliance level above, the equipment
should be observed to verify normal operation. If abnormal performance
is observed, additional measures may be necessary, such as re-orienting
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or relocating the system.
d

Over the frequency range of 150 kHz to 80 MHz, field strengths should be
less than 3 V/m.
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13.1 Default parameters (factory settings)
13.1.1 Default parameters

(F:’:tt(iezr:)try Adults Children Neonates
Xte;ﬂftﬁigg mode BiLevel BiLevel BiLevel
Comp.: 100% Comp.: 50%
Tube compensa- Diam.. 7.5mm |Diam.. 6.0mm |
tion Insp.:  On Insp.:  Off
Exp.: Off Exp.: Off
0, 50% 50% 30%
P insp 12 mbar + PEEP 9 mbar + PEEP 9 cmH20 + PEEP
PEEP 5 mbar 5 mbar 5 mbar
Insp. Ramp 0.10s 0.10s 0.10s
Exp Ramp mand OFF OFF -
Exp Ramp spont OFF OFF -
Rate 12 /min 20 /min 40 /min
Tinsp 15s 1.0s 0.50s
Vt 400 ml 150 ml 20 ml
I-Flow 40 I/min 251/min -
T Plateau 0.5s 05s -
Trigger (Flow) 5.0 I/min 3.0 I/min 1.5 /min
Exp. trigger 0% 0% 0%
PS 10 mbar + PEEP 9 mbar + PEEP 9 mbar + PEEP
PS Endflow 25% 25% 60%
PS Ramp 0.10s 0.10s 0.10s
PS TImax 4.0s 3.0s 20s
T_exp 4.0s 20s 1.0s
P min 5 mbar 5 mbar 2 mbar
P max 35 mbar 30 mbar 30 mbar
Compens. C 10% - -
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Compens. R 80% - -

Byflow 3.0 I/min 3.0 I/min 3.0 I/min
13.1.2 Adjustment ranges

o, 21-100%

Flow trigger 0.1-20 I/min

Pressure trigger -0.1- -10 mbar

PEEP

Off; 0.5-50 mbar

P insp 0-100 mbar
Adults 50-2600 ml
Vt Children 10-1000 ml
Neonates 1-400 ml
PS 0-100 mbar
Pmax 10-102 mbar
Insp. Ramp 0.05-3s

Exp Ramp mand

OFF; -100; -80; -50; -20 mbar/s

Exp Ramp spont

OFF; -100; -80; -50; -20 mbar/s

PS Ramp 0.05-2s
Exp. trigger 0-25%
PS Endflow 5-70%
SwitchFlow 1-80%
Adults 0-100 /min
Rate Children 0-120 /min
Neonates 2-180 /min

13.1.3 Default alarm limits

When selecting the factory settings, all alarm limits will be set to the least

sensitive value.

In the CPR and ALPV modes, different alarm limits are automatically acti-
vated. Refer to the separate tables for the exact values.
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Patient category Adults Children Neonates
MVmin 251 0.51 0.21
MVmax 12.01 5.01 2.01
Vtmin (pressure 150 ml 50 ml 5 ml
modes)
Vtmax OFF OFF OFF
Leakage (IV) 50% 50% 50%
Leakage (NIV) 95% 95% 95%
RRmMin 6 /min 14 /min 23 /min
RRmax 50 /min 60 /min 60 /min
Apnoea Alarm 20s 20s 10s
Backup ventilation 30s 30s 15s
Plimit absolute
VCV, SIMV, Dynamic 40 mbar 20 mbar
BiLevel
Plimit absolute
BiLevel, CPAP / PS 40 mbar 20 mbar 20 mbar
Plimit relative
VCV, SIMV, Dynamic 10 mbar 10 mbar 10 mbar
BiLevel
Plimit relative
BiLevel, CPAP / PS 10 mbar 10 mbar 10 mbar
Pmin OFF OFF OFF
Pmean max OFF OFF OFF
Pmean min OFF OFF OFF
Pplateau max OFF OFF OFF
PEEPmax + 2 mbar + 2 mbar +2 mbar
PEEPmMInN -2 mbar -2 mbar -2 mbar
0O, max set FiO, + 5% set FiO, + 5% set FiO, + 5%
. set FiO,-5%or | setFiO,-5%or | setFiO,-5% or

O, min

2 18% 18% 18%
6tCO. max 8.0 vol% or 8 8.0 vol% or 8 8.0vol% or 8

2 kPa kPa kPa

etCO, min OFF OFF OFF

230

Basic Instructions for Use elisa 600-800 | SW 2.09.x | Rev. 10



Default parameters | 13

inCO, max OFF OFF OFF
RR spont. max OFF OFF OFF
RR spont. min OFF OFF OFF

13.1.3.1 Default alarm limits of the ALPV mode

Patient category

Adults

MVmin

=0.5* MVi
=0.5* (IBW * %MV) / 1000

MVmax

=2.0* MVi
=2.0* (IBW * %MV) / 1000

Vtmin

=0.75 * VTi
=0.75 * IBW * 6.0 ml / kgBW
=0.75 * IBW * VGF

Vtmax

=1.60 * VTi
=1.60 * IBW * 6.0 ml / kgBW
=1.60 * IBW * VGF

RRmin

=0.7 * rate
=0.7 * (%MV / 6.0)
=0.7 * (%MV / VGF)

RRmax

=2.0 * rate
=2.0* (%MV/6.0)
=2.0 * (%MV / VGF)

13.1.3.2 Default alarm limits of the WOBOV mode

Patient category

| Adults

Plimit WOBOV

‘ Pmax + 10 mbar

13.1.3.3 Default alarm limits of the CPR mode

Patient category Adults
MVmin 1.51
MVmax 20.01
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Vtmin 50 ml

Vtmax 1500 ml
Leakage 95%

RRmin 5/min
RRmax 40 /min
Apnoea Alarm 20s

Backup ventilation 30s

Plimit g?é?::; PEEP + 10
Pmin OFF

Pmean max OFF

Pmean min OFF
Pplateau max OFF
PEEPmMax OFF
PEEPmIin OFF

0O, max set FiO, + 5%
O, min set FiO, - 5% or 18%
etCO, max OFF

etCO, min OFF

inCO, max OFF

RR spont. max OFF

RR spont. min OFF
technical CO, alarms inactive

232
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The device operates according to the accompanying documentation and the
equipment labelling, provided that it is assembled, operated, maintained and
repaired according to the accompanying documentation. The device must be
inspected at regular intervals. The device must not be used if found to be de-
fective. Damaged, missing, clearly worn out, warped or contaminated parts
must be replaced immediately. If a repair is necessary, the manufacturer and
distributor recommend requesting advice via telephone or in writing from the
nearest regional service centre. Maintenance and repairs must only be carried
out at the service centre or by specialists authorised by the manufacturer. The
user of the device shall have sole responsibility for any malfunction or damage
which is due to improper use, poor maintenance, improper service, improper
repairs or modifications carried out by unauthorised persons.

Each device has either a serial number or a UDI (Unique Device Identification).

Serial number system:
The coding system contains the code for the product group, the year of manu-
facture (YY) and a 4-digit numeric code (ZZZZ) for unique identification.

Ventilator unit

elisa 600 0400600hul06YYZZZZ
elisa 800 0400810hul08YYZZZ77Z
elisa 800 VIT 0400800hul08YYZZZ77
Control unit

elisa 600/ elisa 800 (18") HD18-YYZZZZ
elisa 600/ elisa 800 (21") HD21-YYZZZZ
UDI system:

The coding system contains the Global Trade Identification Number (GTIN),
the code for the product group, the year of manufacture (YY) and a 4-digit
numeric code (ZZZZ) for unique identification. The system complies with the
requirements for the GS1 standard.

Ventilator unit

elisa 600 (01)04260171272705(21)0400600hul06YYZZ27Z
elisa 800 (01)04260171271203(21)0400810hul08YYZZZ7Z
elisa 800 VIT (01)04260171271210(21)0400800hul08YYZZ7Z
Control unit

elisa 600/ elisa 800 (18") HD18-YY1234

elisa 600/ elisa 800 (21") HD21-YY1234
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A 1.1 Information about Instructions for Use -
Supplement A “Manoeuvres, Functions, Ventila-
tion Modes”

These instructions for use describe the manoeuvres, functions and venti-
lation modes of the following products:

elisa 600 | Intensive care ventilator | Software version 2.09.x
elisa 800 | Intensive care ventilator | Software version 2.09.x

The software version installed in your device is displayed on the standby
screen.

The present document “Manoeuvres, Functions, Ventilation Modes” is
Supplement A to the Instructions for Use of the intensive care ventilators
mentioned above.

For specific details concerning the devices elisa 600 / elisa 800, please
refer to the separate document “Basic Instructions for Use - elisa 600 /
elisa 800"

The configuration of the devices elisa 600 and elisa 800 will be carried out
by your Service engineer.

Depending on the configuration of your device, on pur-
chased options and on the country of use, not all manoeu-
vres, functions and ventilation modes described in this man-
ual may be available. If you would like to use a function not
currently available in your device, please contact your Ser-
vice engineer.

Remark

The manufacturer reserves the right to further develop the device and/or
carry out changes in terms of technical progress.

The manufacturer's and distributor's contact details are stated on the
back cover.
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A 1.2 safety information in these instructions
for use

All warnings and precautions must be read and observed!

The symbols below identify dangerous situations which may occur when
users fail to observe these instructions for use:

Refers to dangerous situations which may occur when
failing to observe the present instructions for use.

“Warning” refers to a situation which may cause injuries

Warning to the user or the patient.

“Caution” refers to a situation which may cause damage

Caution to the equipment.

A 1.3 General safety instructions

Reference
These instructions for use describe the manoeuvres, functions and venti-
lation modes of the following products:

elisa 600 | Intensive care ventilator | Software version 2.09.x
elisa 800 | Intensive care ventilator | Software version 2.09.x

Safe operation

In order to guarantee the safe operation of elisa 600/ elisa 800, the system
must only be used as described. Before putting the system into operation,
users must familiarise themselves with the following instructions for use:
+ Basic Instructions for Use elisa 600 elisa 800

+ Supplement A “Manoeuvres, Functions, Ventilation Modes”

« and, depending on the functions used, with the relevant supplements.

As a matter of principle, all guidelines in these instructions for use as well
as applicable legal provisions for the use of a ventilator must be observed.

Patient safety

elisa 600 / elisa 800 may only be operated by qualified medical staff in order
to guarantee an adequate intervention in the event of a device malfunction
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(physicians, certified nursing staff, nursing staff specializing in intensive
care medicine, respiratory therapists).

Patients connected to the device require continuous surveillance by special-
ist staff. If a patient is connected to the system, make sure that the alarm
limits are adapted to the patient condition and the alarms are activated.

& When setting up the device and adjusting the inclination of
the control unit, make sure that the alarm light at the top of
Warning | the control unit remains visible from all directions.

& Keep a manual resuscitation bag ready to be able to contin-
ue ventilation in the event of a device malfunction.

Warning

A 1.4 Differences between elisa 600 and elisa 800

Hardware options elisa 600 elisa 800
Mesh nebulizer optional standard
interface

VIT interface not available optional
Paux I: Cuffscout optional standard
Paux II: oesophageal

pressure measure- optional standard
ment Peso

Paux IL. IAP (intra-ab- optional standard
dominal pressure)
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A 2.1 Manoeuvre availability

The availability of the manoeuvres and their order in the submenu depend
on the settings on the configuration level of your ventilator (e.g., whether
or not a particular manoeuvre has been enabled). Up to 10 manoeuvres
can be assigned to the manoeuvre buttons.

Please contact your Service engineer if a particular manoeuvre is not
available.

A 2.7.1 Availability for the different patient categories

Manoeuvre Adults Children | Neonates

Inspiratory hold X X X

Expiratory hold

Manual breath
MIP
Sigh

Recruitment manoeuvre
PEEPfinder

EITAT (EIT Analysis Tool)
(elisa 800 VIT only, only in X
combination with the VIT function)

X [ X [ X [ X | X | X

Best-PEEP-Tool
(elisa 800 VIT only, only in X
combination with the VIT function)

A 2.2 HOLD manoeuvres
A 2.2.7 Inspiratory Hold (Insp. Hold)

You reach all the Hold manoeuvres by pressing the “Manoeuvres” button.
The inspiratory hold manoeuvre is a function to extend and hold the in-
spiratory pressure (e.g., for hyperinflation) for up to 30 seconds (for the
patient category “Neonates”: up to 15 seconds) at the end of the inspira-
tion phase. Set the desired hold time and finally start the manoeuvre. The
remaining time of the manoeuvre is displayed in a bar chart. The manoeu-
vre can be terminated prematurely at any time.
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Please note that the inspiratory hold manoeuvre will be aborted when the
set maximum tidal volume VT max is reached. This means that the time
can be considerably shorter.

With the parameter “Flow active On/Off", the inspiratory hold manoeuvre

can be used for diagnostic (e.g., measurement of plateau pressure) as well

as for therapeutic purposes (e.g., recruitment).

*  Flow active “On"” means that for therapeutic purposes an active flow is
switched on to stabilize the set inspiratory pressure.

*  Flow active “Off” means that the valves are closed for the diagnosis
and the pressure situation can be assessed directly without any addi-
tional flow.

The Pplateau, AP and Cstat values are measured more fre-
Remark | quently during the I-Hold manoeuvre and displayed. The
last measured values are stored in the Workbench.

So, after deactivation of the flow compensation (Flow active “Off”), the
measured values are determined under static conditions.

Remark | After a manoeuvre, the function is blocked for 15 seconds.

A 2.2.2 Expiratory Hold (Exp. Hold)

The expiratory hold manoeuvre is a function to extend and hold the ex-
piration for up to 20 seconds. The intrinsic PEEP (PEEPi), trapping volume
(Vtrap) and the Maximum Inspiratory Pressure (MIP) value are determined
during the manoeuvre. The measured values are presented on the ex-
tended screen display.

Set the desired hold time and finally start the manoeuvre. The remaining
time of the manoeuvre is displayed in a bar chart. The manoeuvre can be
terminated prematurely at any time.

During the E-Hold manoeuvre the measured PEEPi and
Remark | Vtrap values are displayed in the Workbench. The last meas-
ured values are stored in the Workbench.

Remark | After a manoeuvre, the function is blocked for 15 seconds.
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A 2.2.3 Manual breath

The “Manual breath” manoeuvre is a function used to immediately deliver
a single manual machine breath.

Press “Start”, then press and hold the appropriate button to apply a manu-
al breath for up to 15 seconds, which is similar to ventilation with a manual
resuscitation bag. A progress bar indicates the duration of the breath. The
currently selected ventilation settings are retained for the manual breath.
The manoeuvre stops when the set maximum tidal volume VT max or the
set maximum pressure Plimit is reached.

A 2.3 Maximum Inspiratory Pressure (MIP)

The maximum inspiratory pressure corresponds to the negative inspir-
atory force that the patient can exert. The negative value is determined
during the expiratory hold manoeuvre and terminates it. The measured
value is presented on the extended screen display.

A 2.4 sigh

You reach the manoeuvre by pressing the “Manoeuvres” button and then
by selecting the “Sigh” tab.

Remark The manoeuvre is not available for NIV and with the ventila-
tion modes HFOT, CPAP, PC-APRV and proportional PSV.

The Sigh function regularly applies breaths with increased PEEP, pres-
sure, or volume that are intended to ventilate little-used regions of the
lung. The deeper breaths are intended to prevent atelectasis and protect
non-ventilated regions of the lung from collapsing. The user can define
the frequency, number of breaths with activated sigh function, and level
of increase.
The function and its mode of operation (inspiratory or expiratory sigh) are
defined at the configuration level.
If both sigh modes are enabled in the configuration menu, either the in-
spiratory sigh or the expiratory sigh can be selected.
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A 2.4.7 Inspiratory sigh

With the inspiratory sigh function, the machine delivered breaths are in-

tensified regularly as follows:

* in volume-controlled or pressure-controlled modes: by increasing the
tidal volume by the set factor

+ in pressure-controlled modes: by increasing the inspiratory pressure
(Pinsp) by the set factor

The user can define the following settings:

+ Interval: Number of machine breaths between two sigh intervals
+ Cycle: Number of breaths with activated sigh function

* Factor: Multiplier by which the tidal volume or P insp increases
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A 2.4.2 Expiratory sigh

With the expiratory sigh function, the machine delivered breaths are in-
tensified regularly by increasing the PEEP by the set factor.

The user can define the following settings:

+ Interval: Number of breaths with activated sigh function

+ Cycle: Number of breaths with activated sigh function

+ Factor: Multiplier by which PEEP increases
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In order to prevent volutraumas and barotraumas, the set alarm limits
remain active during delivery of breaths with activated sigh function.

A 2.5 Recruitment manoeuvre

You reach the manoeuvre by pressing the “Manoeuvres” button and then
by selecting the “Recruitment” tab.

This function provides a manoeuvre that allows non-ventilated portions
of the lung to be re-opened by elevated ventilation pressures and to keep
them open. The level of invasiveness of the ventilation should be reduced
afterwards.

Touch the “Recruitment” tab to open the associated menu.
The user can define the following settings:
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The “Recruitment” manoeuvre is only available for the pa-
Remark | . u "
tient category “Adults”.
* Recruitment time: set time for recruitment after reaching the inspira-
tory pressure (0 to 45 seconds)
* Pinsp: effective recruitment pressure added to the PEEP (1 to 50 mbar)
* Recr. PEEP: positive end-expiratory pressure during the recruitment
manoeuvre (0.5 to 50 mbar)

By directly entering the delta pressure, the manoeuvre can
Remark | also be used to implement an open lung strategy. Only the
PEEP needs to be increased for this purpose.

Once the manoeuvre has started, the ventilator waits for the next expi-
ration and then adjusts the set recruitment PEEP. With the next regular
inspiration, the extended inspiration begins based on the set value for
Pinsp + PEEP and the configured manoeuvre time (recruitment time). The
remaining time of the manoeuvre is displayed in a bar chart.
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The manoeuvre can be terminated prematurely at any time

Remark | \\ith the “Stop” and Enter buttons.

After the manoeuvre, ventilation continues with the configured ventila-
tion parameters.
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By activating and confirming the “Apply the recruitment PEEP for venti-
lation” button, the PEEP set for the recruitment manoeuvre can also be
adopted for the ongoing ventilation procedure.

Remark

Remark

Remark

Remark

Remark

A

Warning

A

Warning

A

Warning

20

After 5 manoeuvres, the function is blocked for 60 seconds.

The manoeuvre cannot be started in the 60 seconds imme-
diately after starting the ventilation.

The recruitment manoeuvre cannot be restarted in the 60
seconds immediately after terminating a PEEPfinder ma-
noeuvre.

The manoeuvre is not available in NIV modes, during HFOT
and in purely spontaneous breathing modes (dimmed -
message in info box).

The recruitment manoeuvre cannot be combined with any
other manoeuvre.

No ventilation occurs during the recruitment manoeuvre. By
taking suitable measures and through close monitoring, the
user needs to protect the ventilated patient from possible
complications.

The recruitment manoeuvre causes a ventilation pause. In
cases of severe hypercapnia or oxygenation problems in
particular, the user is required to clinically evaluate the po-
tential repercussions and whether or not this manoeuvre is
suitable for the patient.

The recruitment manoeuvre may be associated with special
risks for the patient, such as pneumothorax or cardiovascu-
lar depression. The safety parameters need to be adapted
to the clinical situation; close monitoring must be ensured.
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A 2.6 PEEPfinder manoeuvre

With the PEEPfinder, the device offers a respiratory mechanics manoeuvre
during which a quasi-static P/V graph (pressure/volume) is recorded at the
bedside and which assists in determining a secure window for the ventila-
tion settings. The PEEPfinder can optionally be used as a recruitment tool.

The extent of the manoeuvre (only inspiratory measure-
ment, only expiratory measurement, or inspiratory and
expiratory measurement) can be set on the configuration
level.

Remark

A pre-oxygenation function with an adjustable oxygen concentration can
be activated to prevent inadequate oxygen supply during the manoeuvre.
Depending on the configuration, the manoeuvre covers only the inspira-
tory portion, only the expiratory portion, or the entire breath.

The measured data may prove very useful for the clinical diagnosis as well
as for optimizing the ventilation settings.

A 2.6.1 Prerequisites

Conditions for using PEEPfinder are:

* The patient must be intubated or tracheotomized and ventilated.

* The device passed the system test successfully (including measurement
of the breathing circuit).

+ Only mandatory ventilation is applied, the patient is not breathing
spontaneously. In spontaneous breathing modes, during HFOT or
non-invasive ventilation, the PEEPfinder function is deactivated.

+ The overall leakage is low.

A 2.6.2 Contraindications

Possible contraindications for using PEEPfinder:

+ Patients breathing spontaneously or with phases of spontaneous res-
piration

+ Patients whose cardiovascular condition is unstable

* Hypovolaemic patients

+ Patients with suspected or confirmed intracranial pressure problems

+ Patients unable to tolerate elevated intrapulmonary pressures for oth-
er reasons

+ Patients unable to tolerate extended ventilation pauses

+ Patients susceptible to barotrauma or volutrauma

+ Patients with an inadequate depth of sedation and level of relaxation
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A 2.6.3 Warnings and remarks

A

Warning

>

Warning

>

Warning

>

Warning

>

Warning

>

Warning

>

Warning

Remark

22

With PEEPfinder, high pressures can be applied over an ex-
tended period of time.

No ventilation occurs during the PEEPfinder manoeuvre. By
taking suitable measures and through close monitoring, the
user needs to protect the ventilated patient from possible
complications.

All patient alarms are deactivated for the PEEPfinder ma-
noeuvre.

When using PEEPfinder in patients with severe COPD, there
is a risk of elevated volumes. The safety parameter Vmax
needs to be adapted to the clinical situation.

During the manoeuvre, a relatively high intrathoracic pres-
sure may occur for a relatively long period of time. Before
activating the manoeuvre, the user needs to assess the
ventilated patient as haemodynamically stable, and close
monitoring of the vital signs must be ensured during the
manoeuvre.

A sudden drop of the intrathoracic pressure may lead to an
overload of the heart in certain circumstances.

The PEEPfinder manoeuvre may be associated with special
risks for the patient, such as pneumothorax or cardiovascu-
lar depression. The safety parameters need to be adapted to
the clinical situation and close monitoring must be ensured.

PEEPfinder cannot be started if a system test was not car-
ried out, if the patient breathes spontaneously, and immedi-
ately after onset of ventilation.

Instructions for Use elisa 600-800 | Supplement A | SW 2.09.x | Rev. 10



Manoeuvres | A2

Activating the PEEPfinder will disable some of the elisa 600
Remark |/ elisa 800 functions (e.g., drug nebulizer, hold manoeuvre,
etc.) because they may influence the PEEPfinder manoeuvre.

The PEEPfinder manoeuvre will be blocked for 60 seconds
Remark |immediately after onset of ventilation, upon termination of
a PEEPfinder manoeuvre or after recruitment.

When the respiratory rate is below 6 breaths/min, it is not

Remark possible to start the PEEPfinder manoeuvre.

A 2.6.4 Settings

You reach the PEEPfinder manoeuvre by pressing the “Manoeuvres” but-
ton, and then by selecting the “PEEPfinder” tab.

The PEEPfinder records the pressure vs. volume relation of the lung in a

quasi-static state without ventilation.

Using the subsequent safety settings, define a secure framework for the

pending PEEPfinder manoeuvre:

* P Low: lower measuring range for the manoeuvre

* P Top: upper measuring range for the manoeuvre or maximum allowed
pressure which will cause the manoeuvre to be aborted (if the option
“Insp. Phase” is configured)

* V Stop: maximum allowed tidal volume which will cause the manoeuvre
to be aborted

* I Flow: gas flow rate for slow filling and, if applicable, deflation of the
lung during the measuring manoeuvre

* 02: oxygen concentration for the pre-oxygenation function

* Recr. time: set time for recruitment after reaching P Top
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The manoeuvre can be started with or without the pre-oxy-

Remark genation function.
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The manoeuvre can be started with or without the recruit-
Remark .

ment function.

The user is required to adapt the safety settings to the dif-
Remark . . .

ferent clinical situations.

The manoeuvre ends when the set PEEP is reached (see Set
Remark o

ventilation parameters).

A 2.6.5 Performing the PEEPfinder manoeuvre (inspira-
tory and expiratory)

The ventilation alarms are disabled during the manoeuvre, and the venti-
lation mode window indicates “PEEPfinder”.

The PEEPfinder can be started directly or, alternatively, via the optional

pre-oxygenation function with an adjustable oxygen concentration.

* Upon starting the PEEPfinder, the system first determines the respira-
tory situation (leakage, trapping, ...) and initiates a prolonged expirato-
ry phase if needed.

* Then, the quasi-static manoeuvre begins at the set starting point and
proceeds as configured (inspiration only, expiration only, or inspiration
and expiration).

* For the duration of the recruitment, between inspiration and expira-
tion, the valves are closed. At the end of the recruitment time, the ex-
piratory valve opens and the expiratory phase begins (no bias flow (By-
flow) is added).

* Upon termination of the PEEPfinder manoeuvre, ventilation continues.

If, during the manoeuvre, a situation occurs which makes
it impossible to determine a valid pressure situation (onset
of spontaneous breathing, high leakage, reaching the limit
volume, high recruitment effects, ...), the manoeuvre will be
aborted and the graphic and numeric evaluation will not be
displayed.

Remark

The manoeuvre can be terminated prematurely at any time

Remark with the “Stop” and “Enter” buttons.

24 Instructions for Use elisa 600-800 | Supplement A | SW 2.09.x | Rev. 10



Manoeuvres | A2

Remark | Duration of the manoeuvre: 2.5 minutes maximum

A 2.6.6 Evaluation

When the manoeuvre has been successfully completed, the user can ana-
lyse and evaluate the measurement results at different levels:

PEEPinder
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The displayed PEEPfinder curve shows the inflection points as well as the
corresponding measured values:

LIP: lower inflection point

UIP: upper inflection point

PMC: point of maximum curvature

The recruitment time is registered as the plateau phase between inspira-
tory phase and expiratory phase (colour of the recruitment phase trace =
colour of the inspiratory phase curve).

A 2.6.7 Additional views / indices

The PEEPfinder manoeuvre provides two more views. The first view shows
the PEEPfinder loop together with the ventilation curve.

The second view shows the Indices, the static overall compliance, and the
C20/C index.

The C20/C index represents the proportion of the last 20 % of compliance
to the overall compliance as determined with the PEEPfinder manoeuvre.
A C20/C value below 0.8 may be indicative of lung over-distension.
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A

Warning

During a manoeuvre you determine measuring values with
the PEEPfinder, which may form the basis for adapting the
ventilator settings.

The interpretation and clinical evaluation of the graphic and
numeric measurement results and the classification of each
individual case must be referred to an experienced physi-
cian.

A 2.6.8 Recruitment with PEEPfinder

If you intend to perform a recruitment manoeuvre, adapt the recruit-
ment time (45 seconds max.).

A

Warning

Remark

Remark

Remark

Remark

Remark

26

The recruitment manoeuvre performed with PEEPfinder
additionally extends the ventilation pause by the set
recruitment time. In cases of severe hypercapnia or
oxygenation problems in particular, the user is required to
clinically evaluate the potential repercussions and whether
or not this manoeuvre is suitable for the patient.

After 5 manoeuvres, the function is blocked for 60 seconds.

The manoeuvre cannot be started in the 60 seconds imme-
diately after starting the ventilation.

The recruitment manoeuvre cannot be restarted in the 60
seconds immediately after terminating a PEEPfinder ma-
noeuvre.

The manoeuvre is not available in NIV modes, during HFOT
and in purely spontaneous breathing modes (dimmed -
message in info box).

The recruitment manoeuvre cannot be combined with any
other manoeuvre.
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No ventilation occurs during the recruitment manoeuvre. By
taking suitable measures and through close monitoring, the
user needs to protect the ventilated patient from possible
complications.

The recruitment manoeuvre causes a ventilation pause. In
cases of severe hypercapnia or oxygenation problems in
particular, the user is required to clinically evaluate the po-
tential repercussions and whether or not this manoeuvre is
suitable for the patient.

The recruitment manoeuvre may be associated with special
risks for the patient, such as pneumothorax or cardiovascu-
lar depression. The safety parameters need to be adapted
to the clinical situation; close monitoring must be ensured.

A 2.7 EITAT manoeuvre (EIT Analysis Tool)

The EITAT manoeuvre can only be used in combination with the ventila-
tor-integrated tomography feature (VIT). For more information, read the
corresponding chapter in the Instructions for Use, Supplement V - VIT
Module Handbook.

A 2.8 Best-PEEP-Tool manoeuvre

The Best_PEEP-Tool manoeuvre can only be used in combination with the
ventilator-integrated tomography feature (VIT). For more information,
read the corresponding chapter in the Instructions for Use, Supplement
V - VIT Module Handbook.
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A 3.1 Availability of the functions

Functions Adults Children Neonates

02 Flush X X -

Automatic Suction Routine ASR X X X

Cuffscout X X -

Oesophageal pressure measure-
ment Peso

>
>
>

IAP (Intra-abdominal pressure)

Pneumatic nebulizer

Mesh nebulizer

Hygiene

Reference loops

CO, sensor

Multi-gas sensor

X X [ X | X | X [ X | X [X

SpO, sensor

LeoClac

AnaConDa

Bronchoscopy

Nurse call

XX [X [ X |X [ X |[X [X | X |X [X |X |[X

X | X [ X | X
>

VIT (option for elisa 800)

The availability of the functions and their order in the submenu depend
on the settings on the configuration level of your ventilator (e.g., whether
or not a particular function has been enabled). Up to 10 functions can be
assigned to the function buttons.

Please contact your Service engineer if a particular function is not availa-
ble.

Individual functions may not be available in all countries or

Remark may have to be purchased as options.
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A 3.2 02 Flush

You reach the “O2 Flush” function by pressing the “Functions” button and
then by selecting the “O2 Flush” tab. Selecting and confirming the “On”
button will briefly increase the inspiratory oxygen concentration to 100%
for 180 seconds. After the 180-second period or when the Cancel button
is pressed, ventilation continues with the previously set oxygen concen-
tration.

The function is not available for the patient category “Neo-

Remark o
nates”.

A 3.3 Automatic Suction Routine (ASR)

The devices elisa 600 / elisa 800 offer suction manoeuvres for open or for
closed suction systems to prevent conditions of hypoxia during endotra-
cheal suctioning and to assist in performing the suction procedure.

To perform a suction manoeuvre, select the “Functions” button, and then
select the “ASR" tab.

A 3.3.1 Suction with open suction systems

The manoeuvre consists of three phases:

Pre-oxygenation Suctioning Post-oxygenation

2:00 min 2:00 min 2:00 min

Start the manoeuvre by pressing the “Pre-oxygenation” button.
Once the suction routine has been started, it can be terminated during

any phase and at any time by pressing and confirming the “Stop” function
button.
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A 3.3.1.7 Preoxygenation phase

The user can change the default O, concentration value to any desired O,
value. The set O, concentration is stored and automatically applied when
the ASR manoeuvre is accessed again. The setting is valid until a new sys-
tem test is carried out and the default value is set again.

Once the pre-oxygenation phase has started, the remaining time is dis-
played by a count-down timer in the form of a bar chart.

The pre-oxygenation phase can be terminated at any time with the “Stop”
function button, or the suction phase can be started prematurely with the
“Suction” function button.

If the breathing circuit is opened during the pre-oxygena-
Remark | tion phase, the intensive care ventilator switches to the suc-
tion phase after detecting the open circuit.

A 3.3.1.2 Suction phase

Upon completion of the pre-oxygenation phase, the ventilator emits a
short acoustic signal and switches to the suction phase.

The remaining time of the suction phase is displayed by a count-down
timer in the form of a bar chart. The gas supply valves are closed and
the expiratory valve is opened at the start of the suction phase. Thus, the
pressure in the breathing circuit is relieved and the patient tube connec-
tion can be opened without any risk for contamination.

{E All patient alarms are deactivated once the breathing circuit
has been opened. A short acoustic signal is repeated every
Warning | 10 seconds to remind the user that ventilation is not active.

The inspiratory flow and the expiratory valve are reconnected 10 seconds
after starting the suction phase.

A 3.3.1.3 Postoxygenation phase

If a closed breathing circuit is detected, the suction phase is terminated
and ventilation in the post-oxygenation phase starts. Ventilation will also
start if the patient is still not disconnected after 10 seconds.

Alternatively, the ventilator switches to the post-oxygenation phase once
the suction phase has been completed and starts ventilation. If this is not
possible because the breathing circuit is still open, a corresponding alarm
is triggered.
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Once ventilation is resumed, the ventilation parameters and alarm lim-
its of the pre-oxygenation phase are applied. Even a modified O, value is
maintained but it can be changed at any time.

The post-oxygenation phase is terminated after 2 minutes. The O, value
is automatically reset to the value which was set prior to starting the au-
tomatic suction routine. The automatic suction routine switches off auto-
matically.

A 3.3.2 Suction with closed suction systems

When performing the suction routine with a closed suction system, the
set oxygen concentration is applied as complementary oxygenation for
120 seconds, the byflow is adapted, and at the same time some of the
audible alarms are disabled.

The BiLevel ventilation mode should be selected for suction
with closed suction systems because negative pressures
may occur or control algorithms may be altered in other
modes.

Remark

The previously selected settings are retained during closed
suction. The O, supply is increased during the manoeuvre.

A 3.4 Cuffscout

In elisa 600 ventilators, the Cuffscout function is available
as an option.

Remark

Remark

Remark ‘ The Cuffscout function is not available for neonates.
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A 3.4.1 Device setup

Two different Cuffscout lines are available and either type can be used.

A

Warning

Remark

Only the Cuffscout connecting lines included in the accesso-
ry list are approved for use with the Cuffscout function (see
illustration).

Check that the Cuffscout line fits the Paux I port. If it doesn't,
your device was probably not yet upgraded to the new Paux
ports. Please contact your service technician.

A 3.4.1.1 Cuffscout line

36

Luer male
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Slip the end with the non-return valve onto the Paux I port of elisa 600 /

elisa 800.

The valve allows gas to flow through in only one direction. Therefore, the
cuff pressure is maintained even if the Cuffscout line becomes disconnect-

ed.

A

Warning

A

Warning

Remark

Be sure to properly connect the Cuffscout line to Paux I
Connecting the line to any other port may jeopardise the
safety of the patient.

Cuffscout lines are single-use items which must be disposed
of after use. Use a new Cuffscout line for each new patient.

The maximum service life of the Cuffscout connecting line
is 29 days.
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A 3.4.1.2 Cuffscout and test line

Luer male

/— T we cuff

PauxI
PauxI
© ©
exchangeable
elisa 800/
future functions elisa 600

with Paux option

. J

Slip one of the two ends of the Y-piece onto the Paux I port of elisa 600 /
elisa 800.

The two ends of the Y-piece are identical, they are both closed with a
non-return valve. The valve allows gas to flow through in only one direc-
tion. Therefore, the cuff pressure is maintained even if the Cuffscout line
becomes disconnected.
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Be sure to properly connect the Cuffscout line to Paux I.
Connecting the line to any other port may jeopardise the
safety of the patient.

Cuffscout lines are single-use items which must be disposed
of after use. Use a new Cuffscout line for each new patient.

The maximum service life of the Cuffscout connecting line
is 29 days.

A 3.4.2 Cuffscout function

You can choose between two modes: “static” and “automatic”.

At the configuration level, the cuff modes can be enabled and disabled
and the parameters for the automatic cuff mode can be defined according
to the ward-specific protocols.

You reach the Cuffscout menu by pressing the “Functions” button, fol-
lowed by selection of the “Cuffscout” tab.

The following parameters can be adjusted:

Cuff const. Specified value for the static cuff pressure.
Cuff max Safety window for the maximum cuff pressure or set-
ting for the maximum block manoeuvre.
Cuff min Minimum cuff pressure
Remark | Initially, the cuff needs to be blocked manually.
You cannot switch off elisa 600 / elisa 800 while the Cuffscout
Remark Co ;
function is active.
Disconnect the Cuffscout line before deactivating the
Remark

Cuffscout function.
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A 3.4.2.1 Cuff pressure in the standby mode

On completion of the ventilation procedure, the monitoring and control of
the cuff pressure can be continued, e.g., for tracheotomised patients. For
this function, the static control mode needs to be selected and set.

For safety and to prevent that elisa is switched off inadvertently while the
Cuffscout function is active, the Standby mode is indicated in large letters
and a warning is displayed stating that the cuff pressure is activated.

Another standby view is available which displays the cuff pressure as a
live graph.

The Cuffscout needs to be deactivated before you can switch

Remark off the ventilator.
This function is only available for the user if enabled on the
Remark . ; .
configuration level and preset for the standby view.

1335 = P $ #a|J |4 R ¢
SR A Standby IR
~ Standby Cuffscout active | - cut pressure 25

Same Fatient Start ventilation
BiLevel
Ventilation

Duration: 00:02:09 Last test: 2021-02.03 13:32
v2.09.2 Manceuvres

Battery Gas Supply System Test Settings Extras Functions

:
Aot e b q

When this view is selected, the Cuffscout graph is also displayed on the
night screen (see chapter “7.4.5.2 Display brightness” in the Basic Instruc-
tions for Use).
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A 3.4.2.2 "Static” mode

The set cuff pressure is monitored and maintained.

2w BiLevel (1Iv)

Home Status Teende

Nebullzar AnacanDa Ask 02 Flush Rafarance Loops

A 3.4.2.3 "Automatic” mode

The cuff pressure is monitored and adapted on the basis of the set differ-
ential pressure via the plateau pressure.

Whether or not the function is available depends on the installed hard-
ware and configuration settings.

ASR 02 Flush Reference Loops Hygiene Leo Clac Peso

. . -Cuffmax. .
mbar
Cuff min.
mbar

A 3.4.2.4 Max. block function

For manipulations at the tube (subglottic suctioning, repositioning of the
tube, ...) a period of time can be specified in which the cuff pressure will
be increased (Cuff max.).
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Cuffscout 02 Flush Reference Loops Hygiene Leo Clac Peso

i | Cuff max.
Max. block on Auto 30 _
mbar
Cuff const.
n % .
mbar

Start Cuffscout by pressing either the “Static” or the “Auto” button, then
press Enter.
The “Max. block” function is only available after activation of the Cuffscout.

A 3.5 Oesophageal pressure measurement
(Peso)

An oesophageal catheter can be connected to the ventilator via the ad-
ditional pressure port Paux II. The changing oesophageal pressure may
reflect the changing pleural pressure during the respiratory cycle and it
enables transpulmonary pressure monitoring.

To ensure the validity of the measurement, connect the
A oesophageal catheter to the intensive care ventilators eli-
sa 600 elisa 800 only by means of the pressure-tested Peso

Warning adapter (see separate accessory list).

& Observe the instructions for use supplied with the oesopha-

. geal catheter and the accessories used.
Warning

In elisa 600 ventilators, the oesophageal pressure measure-

Remark . . ;
ment is available as an option.

A 3.5.71 Connecting the oesophageal catheter

Use the Peso adapter to connect the oesophageal pressure measuring
line to the P, II port of elisa600/ elisa 800 (see separate accessory list).
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PauxII Peso catheter
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elisa 800/
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J

A Be sure to properly connect the line for the oesophageal
pressure measurement to Paux II. Connecting the line to
Warning | any other port may jeopardise the safety of the patient.

A 3.5.2 Peso function

You reach the “Peso” function by pressing the “Functions” button and then
by selecting the “Peso” tab, or via the “Peso” shortcut.
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It is absolutely essential that you activate the Peso function
for measuring the oesophageal pressure. Other pressure
& measurement procedures, such as the IAP function, use
different pressure ranges and apply special calculation al-
gorithms. If the wrong pressure measurement procedure is
activated by mistake, the displayed readings are useless.

Warning

The measured Peso values can be displayed in the different data tables as
configured; some of them are also available in Fastprotect:
* P exp. (es)

* P insp. (es)

* TPP e (es)

* TPP i (es)

* ATPP (es)

* Peak (es)

* Pmin (es)

* AP (es)

* APeso/APAW

Additional values are measured or calculated for spontaneously breath-
ing patients:

* Inspiratory work of breathing: WOB (es)

* Power of Breathing: POB spont. (es)

* Intrinsic PEEP: PEEPi (es)

In addition, the user decides whether to display an oesophageal or a
transpulmonary pressure curve (TPP). The colour for the additional pres-
sure curve can also be selected.

Gesopha e (mbar
TP [mbar] -
18P [mbar] ey m - S -~
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A 3.5.3 Occlusion manoeuvre

The occlusion manoeuvre is offered as a simple method for checking
the position of the oesophageal catheter. After selecting the Occlusion
button, press and hold the Enter button. The inspiratory and expiratory
valves will be closed. In this state of occlusion, you can visually assess and
evaluate the position of the catheter by means of the ventilation pressure
and oesophageal pressure curves. The maximum remaining time of the
manoeuvre is displayed in a bar chart. Upon termination of the manoeu-
vre, ventilation continues.

After five manoeuvres, the button is blocked for 30 seconds. Another oc-
clusion manoeuvre can be performed after the lockout time.

The maximum duration of an occlusion manoeuvre is 15

Remark
seconds.

No ventilation occurs during the manoeuvre. By taking
& suitable measures and through close monitoring, the user
needs to protect the ventilated patient from possible com-

Warning plications.

A 3.5.4 Manual HOLD manoeuvre

The device offers a manual hold manoeuvre, which facilitates the determi-
nation of the end-inspiratory pressure situation. After selecting the manu-
al hold button and simultaneously pressing the Enter button, a prolonged
inspiration of up to 15 seconds is applied at the pressure level of the re-
spective ventilation settings, and TPP insp. is continuously measured.
The remaining time of the manoeuvre is displayed in a bar chart. Upon
termination of the manoeuvre, ventilation continues.

After five manoeuvres, the button is blocked for 30 seconds. Another
manual hold manoeuvre can be performed after the lockout time.
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The maximum duration of the manual hold manoeuvre is

Remark 15 seconds.

A 3.6 IAP (Intra-abdominal pressure)

A kit for measurement of the intravesical pressure can be connected to the
ventilator via the additional pressure port Paux II. This allows the acquisi-
tion of the intra-abdominal pressure, using intravesical pressure (IVP) as a
surrogate parameter. Intra-abdominal hypertension (IAH) is defined as an
intra-abdominal pressure (IAP) equal to or above 12 mmHg, and abdom-
inal compartment syndrome (ACS) is defined as an IAP above 20 mmHg
with evidence of organ dysfunction/failure. Both levels of increased in-
tra-abdominal pressure cause significant morbidity and mortality among
intensive care patients. This includes acute renal failure, pulmonary im-
pairment, and reduced blood flow to the gastro-intestinal organs. In addi-
tion, increased IAP can cause elevation of the diaphragm with consequent
increase in intra-thoracic pressure, which has a major effect on pulmonary
compliance. The high intra-thoracic pressure may interfere with the cere-
bral venous return via the jugular venous system leading to intra-cranial
congestion and brain dysfunction. Clinically, significant intra-abdominal
hypertension may be present in the absence of abdominal distension.
Therefore, increased IAP is commonly measured by recording intravesical
pressure (IVP).

ilf Check that the intravesical pressure measurement kit is con-
nected to the correct port and familiarise yourself with intra-
Warning | vesical pressure measurement with a closed system.

A Observe the instructions for use supplied with the measure-

. ment kit and the accessories used.
Warning

The IAP (intra-abdominal pressure) function is an option for

Remark | i3 600.
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A 3.6.7 Connecting the intravesical pressure measuring
kit
Connect the intravesical pressure measuring kit to the Paux II port of the
elisa 600/800.

( )

Saline infusion : : L

|
Infusion

//

syringe

Urinary
catheter

Urine collection bag

Multi-gang manifold
. J

Check that the intravesical pressure measurement kit is con-
A nected to the correct Paux port. The intra-abdominal pres-

sure cannot be measured when the kit is connected to any
Warning | other port; furthermore, this may jeopardise the safety of
the patient.

A 3.6.2 IAP function

IAP is available to the end user only if it was enabled on the

Remark ; ;
configuration level.

Open the IAP workspace by pressing the “Functions” button and then by
selecting the “IAP” tab. If configured accordingly, the intra-abdominal
pressure measurement can also be selected via the shortcut “IAP".
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Activate and deactivate the function with the “On"” and “Off” buttons.

IAP is displayed as a numeric value and as a graphic trend.

It is absolutely essential that you activate the IAP function
if you want to monitor the intra-abdominal pressure. Other
A pressure measurement procedures, such as oesophageal

pressure measurement, use different pressure ranges and
Warning | apply special calculation algorithms. If the wrong pressure
measurement procedure is activated by mistake, the dis-
played readings are useless.

For more information about intravesical pressure measure-
ment and the corresponding Guideline of the World Society
Remark | of the Abdominal Compartment Syndrome, please go to:
http://www.wsacs.org/images/2013%20Guidelines%20
slide%20set.pdf

A 3.7 Drug nebulization
A 3.7.1 Intended use

When the nebulizer function is used, the patient receives medical aerosol
via the breathing circuit during ventilation.

Depending on the configuration of the device, it is possible to nebulize
medication by means of a pneumatic nebulizer or a mesh nebulizer.
Depending on the set O, concentration, the nebulizer operates with AIR
or with O,:

0, concentration < 60% = operation with AIR

O, concentration > 60% = operation with O,

Algorithms are implemented to compensate variations in the inspiratory
oxygen concentration during pneumatic drug nebulization.

Observe the intended use of the elisa 600 / elisa 800 instructions for use
and the instructions for use of the nebulizer.

A 3.7.2 Nebulization

Medication can be nebulized with elisa 600 / elisa 800 by means of the
pneumatic nebulizer or the mesh nebulizer. Both drug nebulization meth-
ods are available in each ventilation mode.
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Warning

Ensure that all connections are secure and tight.

The nebulizer can be used within the patient environment.

HME or bacteria filters between the nebulizer set and the
patient must not be used during drug nebulization. There is
a risk of increasing the airway resistance!

Filters with an internal connecting rib (e.g., Pall Ultipor) do
not allow a secure connection with the valve bar.

Therefore, do not use these filters as device protection fil-
ters.

Nebulized aerosols and medication residue may adversely
affect the function of the expiratory valve and the expiratory
flow measurement.

To prevent deposits and contamination of the expiratory
valve and impairment of the expiratory flow measurement,
the use of device protection filters is mandatory. The re-
placement intervals of the device protection filter depend
on the medications used, on the number of applications and
on the specifications of the filter manufacturer.

If the filters or the filter replacement intervals are unsuita-
ble, the expiratory limb may become clogged, which causes
a considerable rise in flow resistance and reduces ventila-
tion efficiency.
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A

Warning

A

Warning

A

Warning

Remark

The filter (e.g., RT019) supplied with Fisher & Paykel breath-
ing circuits is an approved bacterial and viral filter; it is not
suitable for use as a device protection filter. Do not use this
filter as a device protection filter.

When using HME filters at the Y-piece, medication residue in
the exhaled air may cause flow resistances and reduce ven-
tilation efficiency. Replace HME filters as appropriate, con-
sidering the medications used, the number of applications
and the specifications of the HME filter manufacturer and/or
monitor the patient closely.

When a drug nebulizer is used in combination with dispos-
able, single-use modules, a large amount of condensate is
to be expected in the module. If accumulated condensate
adversely affects the ventilation function, the module needs
to be exchanged.

It is not possible to start nebulization while the AnaConDa
function is active; the nebulization functions are disabled.

A 3.7.3 Pneumatic nebulization

Remark

Remark

Pneumatic drug nebulization is not available for neonates.

Pneumatic drug nebulization is not available in volume-con-
trolled modes.

A 3.7.3.7 Connecting the pneumatic nebulizer set

To avoid additional dead space volume, the nebulizer set is integrated on
the inspiratory side of the breathing circuit. Install the device protection
filter in front of the expiratory valve to protect the ventilator from medi-
cation residues.
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5

Remark | Make sure that the nebulizer set is in an upright position.

N\

—

Alternatively, the nebulizer set can be integrated between the HME filter
and the tube.

4 N\
110
\. J
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The pneumatic nebulizer set should be measured in the sys-
tem test before use for the best possible application of ox-

Remark |ygen, volume, and pressure during nebulization. This helps
achieve an almost complete compensation for all parame-
ters.

A 3.7.3.2 General information

The nebulizer sets used for pneumatic drug nebulization should meet the
following minimum requirements:

* Nebulizer flow between 4 and 12 I/min at a supply pressure of 130 kPa
* Pressure-stable up to a breath pressure of 80 mbar

* Leakage less than 200 ml/min at an airway pressure up to 50 mbar

The tested nebulizer sets are listed in the “elisa 600 / elisa

Remark 800 accessories list".

In case of drug nebulization procedures requiring a defined
Remark | aerosol output and/or a defined particle size distribution,
the manufacturer of the nebulizer set must be contacted.

The components are intended for single use in order to

Remark o
prevent cross-contamination.

To achieve the best possible application of oxygen, volume and pressure
during nebulization, the pneumatic nebulizer set should be included in
the system test before use. This helps achieve an almost complete com-
pensation for all parameters.

If the system test is performed without the nebulizer, the nebulizer data of
the last system test are used to calculate the compensation.

Fill the medication chamber of the nebulizer set according
Remark |to the manufacturer's instructions. Observe the maximum
filling level.

{E When the nebulizer is switched on, no HME filters or bac-
teria filters should be used between the nebulizer and the
Warning | patient. There is a risk of increasing the airway resistance.
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Nebulized aerosols can be deposited in the expiratory flow
A sensor and can have a severe impact on the measuring ac-
curacy. A bacteria filter in front of the expiratory valve can

Caution protect the flow sensor.

A Check the proper functioning of the nebulizer set used. The
ventilator does not monitor the nebulizer function.

Warning

A 3.7.3.3 Procedure

Integrate the nebulizer set in the breathing circuit as explained.

Open the configuration menu for drug nebulization by selecting the
“Functions” button; then select the “Nebulizer” tab.

Select the pneumatic nebulizer in the menu. The application time is ad-
justable between 5 and 60 minutes or the nebulizer can operate continu-
ously (“cont.” for “continuously”).

Start the pneumatic nebulization procedure by selecting the “On” button
and confirm with the Enter button. During active nebulization the remain-
ing nebulization period is shown in the nebulizer symbol.

Once the set application time has been reached, the nebulizer switches
off automatically. The procedure can be stopped at any time (with “Off"”
and Enter).

A 3.7.3.4 Synchronisation

The nebulizer function is synchronised with the inspiratory flow at respira-
tory rates < 25 /min.

The nebulizer is permanently active at respiratory rates > 25/min.

In spontaneously breathing patients, the respiratory rate can fluctuate
around a value of 25/min. In order to prevent frequent switching between
inspiratory synchronised and permanent nebulization, the device will an-
alyse three consecutive breaths to determine whether the respiratory rate
is above or below the value of 25/min.
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A 3.7.3.5 Pneumatic nebulization and O, concentra-
tion
The nebulizer is operated with air at a set oxygen concentration (FiO,) < 60
% and with oxygen at a concentration > 60%.

The oxygen concentration of the inspiratory flow and the byflow are
adapted such that the set oxygen concentration (FiO,) at the Y-connector
is guaranteed within a tolerance range of +/- 4%.

If the pneumatic nebulizer is switched on, the Instant View window no
longer shows the measured FiO, value but rather the value calculated at
the Y-connector. In this case the colour coding of the display field is hid-
den.

A 3.7.4 Mesh nebulization
A 3.7.4.1 Connecting the mesh nebulizer

In elisa 600 ventilators, the mesh nebulizer interface is avail-
able as an option. If you want to connect a mesh nebulizer

Remark | to the elisa 600, check that the device is equipped with the
corresponding interface. If it is not, contact your Service en-
gineer.

The inhalation unit of the mesh nebulizer set
consists of the following components:

A Closing cap G ’
B Medication chamber @

C Patient connection adapter

The mesh nebulizer can be integrated on the inspiratory side of the
breathing circuit to avoid additional dead space volume.

Using the connection cable, connect the inhalation unit to the interface
for the mesh nebulizer on the back of the ventilator (interface 9).
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( )
. J
A HME or bacteria filters between the nebulizer set and the
patient must not be used during drug nebulization. There is
Warning | a risk of increasing the airway resistance!
A Only use approved inhalation units!
Caution
To enable monitoring of the medication level, the nebulizer
Remark head and the cable must be perpendicular to the tubing (90°

angle). Otherwise, false alarms may occur during nebuliza-
tion.
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Cable

Patient 4 { Breathing circuit

90°

Remark | Ensure that all connections are secure and tight.

The inhalation unit can be adapted to the position of the

Remark tube via the patient connection adapter.

& First connect the mesh nebulizer to the power supply before
it comes into contact with the patient or with the respired

Warning | gases.

& Be sure to connect the mesh nebulizer to the appropriate
interface on the back of the device. Secure the connector

Warning | with the screws.

Alternatively, the mesh nebulizer can be integrated between the HME fil-
ter and the tube.
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A 3.7.4.2 General information

With the mesh nebulizer, medications can be aerosolized with a small par-
ticle size. The medication to be aerosolized in ultrasonic nebulizers (inha-
lation based on the mesh nebulization principle) must be approved for
this application by the manufacturer. For ventilated patients, the admin-
istration is synchronized with the inspiratory phase; in the case of high
respiratory rates, the medication is administered continuously.

Use a syringe with an attached cannula to fill in the medica-

Remark . . .
tion. The maximum volume is 8 ml.

In case of drug nebulization procedures requiring a defined
Remark | aerosol output and/or a defined particle size distribution,
the manufacturer of the inhalation unit must be contacted.
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A The selected medication must be approved by the manufac-

Caution turers for this type of mesh nebulizer application.

ilf When the nebulizer is switched on, no HME filters or bac-
teria filters should be used between the nebulizer and the
Warning | patient. There is a risk of increasing the airway resistance.

ilf First connect the mesh nebulizer to the power supply before
it comes into contact with the patient or with the respired
Warning | gases.

ilf Be sure to connect the mesh nebulizer to the appropriate
interface on the back of the device. Secure the connector
Warning | with the screws.

A 3.7.4.3 Procedure

Integrate the nebulizer set in the breathing circuit as explained.

Select the mesh nebulizer from the menu. The application time is adjusta-
ble between 5 and 60 minutes or the nebulizer can operate continuously
(“cont.” for “continuously”).

Start the mesh nebulization procedure by selecting the “On” button and
confirm with the Enter button. During active nebulization the remaining
nebulization period is shown in the nebulizer symbol.

Once the set application time has been reached, the nebulizer switches
off automatically.
The procedure can be stopped at any time (with “Off” and Enter).

A 3.7.4.4 Synchronisation

The nebulizer function is synchronised with the inspiratory flow at respira-
tory rates < 25 /min.
The nebulizer is permanently active at respiratory rates > 25/min.

In spontaneously breathing patients, the respiratory rate can fluctuate

around a value of 25/min. In order to prevent frequent switching between
inspiratory synchronised and permanent nebulization, the device will an-
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alyse three consecutive breaths to determine whether the respiratory rate
is above or below the value of 25/min.

After its activation, check the function of the mesh nebulizer.

& Furthermore, elisa 600 / elisa 800 monitors the mesh nebu-

lizer. For information about alarm messages, please refer

Warning | to chapter 11 "Alarms and troubleshooting” in the Basic In-
structions for Use of elisa 600-800.

A 3.7.4.5 Standby mode

In standby mode, the mesh nebulization can operate permanently. With
this constellation, the patient is not ventilated.

ventilator is in standby mode, the patient must not be con-
nected to the intensive care ventilator by means of a breath-
ing circuit.

f When using the mesh nebulizer while the intensive care

Warning

A 3.8 Hygiene function

After selecting the hygiene function via the “Functions” button, you have

the following options:

* you can activate and deactivate the currently used accessories with
“On" and “Off", respectively;

* you can view the remaining times of use of the accessories;

+ you can confirm the replacement of an accessory.

Breathing circult HME fiter Valve bar

31
g

1d Oh off 2d Oh 1d Oh
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The following components are monitored:
+ Breathing circuit

+ Heated breathing circuit

+ HME filter

+ valve bar

* nebulizer

* suction system

Components which were set to “Off” at the configuration
Remark C )

level are not visible in this screen.

When the period of service of an accessory has expired, the alarm window
will display a message.

The change of an accessory is also documented in the trend data.
Selecting a new patient in the standby mode will set all accessories to the
“Off" status.

A 3.9 Reference loops

On the Reference loops tab, up to five reference loops can be saved with
the corresponding times:

+  First select the button to which you want to assign the loop.

* The selected button changes its colour when touched.

+ Tap the Save button, and then tap Enter to save the reference loop;
the date and time will be displayed in the designated button.

*  When you touch the designated button again, the stored reference
loop will be shown as a coloured area under the current loop (grey).
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You can overwrite stored reference loops by selecting the corresponding
button and saving another loop.
The stored reference loops will be deleted when you select a new patient.

A 3.10 Capnometry
A 3.10.7 Intended use

A CO, sensor can be connected to the intensive care ventilators elisa 600
/ elisa 800, which adds the respiratory gas monitoring function for CO,
when the sensor is activated.

The following sensors are available

* Mainstream CO, sensor LeoCap

* Mainstream CO, sensor IRMA CO,
* Sidestream CO, sensor ISA CO,

* Multi-gas sensor LeolLyzer

The CO, sensor LeoCap also provides volumetric capnometry.

Observe and adhere to the intended use of the elisa 600 /
Remark | elisa 800 and to the instructions for use of the respective
CO, sensors.
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Remark | CO, monitoring is not available in the HFOT mode.

CO, measurement during NIV:

During non-invasive ventilation, leakage of varying degrees
and dependent on the ventilation pressure occurs regularly.
This means that the volume expired by the patient and the
Remark | measured expiratory volume will not be the same, which
has a considerable effect on the accuracy of the CO, meas-
urement. Therefore, it is necessary to critically review the
measured CO, values and to evaluate them in the clinical
context.

The CO, sensor used must be configured on the configura-
tion level of elisa 600 / elisa 800 in order to be available for
CO, measurement. You can review the current interface con-
figuration on the standby or ventilation screen under the
“Status” tab by selecting the second view with a horizontal
swipe. If in doubt, contact your service technician.

Remark

A 3.10.1.1 Display priorities for curves and measured
values
A CO, sensor and the multi-gas sensor LeoLyzer can be operated simulta-

neously. In this case, the displayed CO, values and curves are those from
the CO, sensor.

A 3.10.2 Measuring principle

The CO, sensor sends infra-red light of a specific wavelength through the
respiratory air. The absorbed portion of transmitted light is determined
with a light-sensitive detector and it is used for calculation of the end-tidal
CO, concentration.

A 3.10.3 Power supply

The CO, sensor is powered via the serial interface.

If the main power supply fails, the sensor continues to be powered from
the elisa 600 / elisa 800 unit as long as the elisa 600 / elisa 800 battery
maintains the ventilation function.
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A 3.10.4 Breathing circuit

The CO, sensor is compatible with all approved breathing circuits.
A 3.10.5 Connecting a CO, sensor

Remark | The CO, sensor can be used within the patient environment.

A First connect the CO, sensor to the device (power supply)

- before you allow it to come into contact with the patient.
Warning

A Be sure to connect the CO, sensor to one of the BF interfac-
es on the back of the device.

Warning

A 3.10.6 Connecting the LeoCap CO, sensor

Connect the LeoCap CO, sensor to the configured BF interface on the back
of the ventilator using the connection cable.

a )

. 7
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Attach the CO, sensor to the measuring cuvette.

Remark | Check the correct orientation.

J
Breathing circuit - ‘[E'n
©
s;,(@ -

Check the temperature of the measuring cuvette. Cold cu-
Remark | vettes may cause fogging of the windows, which may have
an adverse effect on the measurement results.

Patient

& Do not touch the windows of the measuring cuvette. Finger
prints may also lead to incorrect measurement results.

Caution

Attach the sensor to the measuring cuvette and integrate the assembly
between the HME filter and the patient (at the patient end of the circuit).

When not in use, the sensor should be stored in the optional holder which
can be mounted on either of the two handles on the sides of the ventilator
unit.

A 3.10.7
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A 3.10.8 Connecting the mainstream sensor IRMA CO,

( )
™

CO, adapter

. J

Connect the CO, sensor IRMA CO, to the configured BF interface on the
back of the ventilator using the connection cable and the CO, adapter (see
separate accessory list).

Integrate the measuring cuvette between the Y-connector and HME filter

close to the patient. After zeroing of the CO, sensor, push it on to the
measuring cuvette.
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A 3.10.9 Connecting the sidestream sensor ISA CO,

( )
5

- ; ‘ : )

Connect the CO, sensor ISA CO, to the configured BF interface on the back
of the ventilator using the connection cable and the CO, adapter (see sep-
arate accessory list).

Using the approved support, fasten the sidestream sensor to one of the
two side handles of the ventilator. Using a sampling line, connect the sen-
sor to the appropriate port of the HME filter.

The sampling line must be replaced after each patient to

R avoid cross-contamination.
Warning

When using a sidestream CO, sensor, you can choose between sampling
lines with Luer-Lock connectors (such as on the HME filter) or with a tube
adapter (e.g., for combination with heated tubing systems). The respec-
tive sampling line is first connected to the gas inlet of the sidestream CO,
sensor and then to the corresponding connection in the breathing circuit.
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A 3.10.9.1 Respiratory gas humidification

The CO, sensor can be combined with active and passive humidifiers.

The use of heated tubes is recommended when using the

Remark CO, sensor with an active humidifier.

The windows of the CO, measuring cuvette may be contami-
nated with condensation and nebulized drugs, which affects
the measurement results and can render them useless. The
Remark | CO, sensor should always be placed with the cuvette win-
dows in a perpendicular position, never horizontally. This
helps prevent patient secretions from contaminating the
windows.

A 3.10.9.2 Drug nebulization

The windows of the CO, measuring cuvette may be contami-
nated with condensation and nebulized drugs, which affects
the measurement results and can render them useless. The
Remark | CO, sensor should always be placed with the cuvette win-
dows in a perpendicular position, never horizontally. This
helps prevent patient secretions from contaminating the
windows.

A 3.10.10 Performing capnometry

A 3.10.10.1 Zeroing of the CO, sensor (only IRMA or
ISA)
Before use, the sensor should be calibrated with ambient air. To do so con-

nect the sidestream sensor to the measuring line or place the mainstream
sensor on the measuring cuvette.

After a warm-up phase of 15 seconds, the “Zero Adjust” button in the “CO,

Sensor” menu will be enabled and the sensor can be zeroed.

& A ventilated patient must not be connected while the sensor

Warning is being zeroed.
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& Mainstream method:

. For zeroing, no CO, is allowed in the ventilation system.
Warning

Sidestream method:

& It must be ensured that the ambient air inlet of the CO, sen-
sor is positioned in a well ventilated location.

Warning | Avoid breathing in close proximity to the sensor during ze-
roing.

Sidestream method:

During long-term applications, the sidestream CO, sen-
sor automatically performs zero adjustments at least once
every 24 hours.

Remark

If the CO, sensor is connected at the time of the system test,
Remark | its function is tested and a zero adjustment is automatically
carried out.

After the zero adjustment, the CO, measurement is performed continu-
ously and the result is displayed in the Instant View window.

A 3.10.10.2 CO, measurement

Open the CO, measurement menu by selecting the “Functions” button;
then select the “CO, sensor” tab.

The device automatically identifies the connected sensor.

5p02 Sensor Cuffscout ASR 02 Flush Reference Loops Lea Clac Hygiene Peso

Set the number of breaths for averaging of the etCO, value. Start the
measurement of the CO, sensor by selecting the “On” button and confirm
with the Enter button.

68 Instructions for Use elisa 600-800 | Supplement A | SW 2.09.x | Rev. 10



Remark

Remark

Functions | A3

By touching the “On” button, you activate the sensor. After

activation, please bear the following information in mind:

* The first etCO, value and the corresponding waveform
will not be displayed before the end of the warm-up
phase, which may take up to 10 seconds.

+ The accuracy of the CO2 measurement is reduced in the
first 2 minutes because the sensor is still warming up.
During this warm-up phase, you will see the alarm mes-
sage “CO, sensor temperature”.

+ In the first 2 minutes, the accuracy of the CO2 measure-
ment is very much dependent on the temperature of the
measuring cuvette. Low temperatures of the cuvette lead
to strong fluctuations of the measured CO, values.

The intensive care ventilator may be configured to activate
the CO, sensor when switched on. If this is the case, the
warm-up phase of the CO, sensor begins immediately after
the intensive care ventilator is switched on.

The CO, measurement can be terminated by switching off the CO, sensor.
The end-expiratory CO, concentration (end tidal) is constantly measured
and shown along with the associated alarm limits in the Instant View win-
dow. Depending on the configuration, the CO, curve is displayed in the
area of the volume curve.

Interrupting the ventilation (“Standby”) also stops the CO, measurement.
If ventilation continues with the “Same patient”, the set alarm limits for
the CO, concentration are retained.

When the “New patient” function is selected, the alarm limits for the CO,
concentration are set to the default values.

Remark

Remark

If the measured end-tidal values or the CO, waveform do
not seem plausible, check the CO, measuring cuvette and
exchange if necessary.

LeoCap auto-calibrates continuously. The user is not re-
quired to perform calibrations.
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There are two configuration options for CO, measurements:
Remark |the measurement starts when activated by the user or the
measurement is activated by default.

A 3.10.10.3 Volumetric capnography

Volumetric capnography (VC) provides valuable insights into the ventila-
tion situations and reflects the current CO, elimination. It is, therefore, a
suitable tool for non-invasive, real-time monitoring of cyclic recruitment
manoeuvres and for assessment of the collapse recruitment physiology
at the bedside. The information obtained non-invasively can be separated
into the particular effects that lung recruitment exerts on lung perfusion,
gas exchange, ventilation, and gas transport, whereby each VC variable
carries a particular physiological meaning. The sensitivity and specifici-
ty of non-invasive VC can be verified and/or enhanced by supplemental
measurements of gas exchange.

R Volumetric capnography can only be performed with the

emark ; ; .

high-resolution CO, mainstream sensor LeoCap.

The ventilator monitors the following volumetric capnography measure-

ments, among others:

+ CO, elimination (VCO,): enables assessment of the metabolic situation
(e.g., increase in the case of sepsis) and the effect of ventilator settings
on CO, elimination

+ end-tidal CO,: correlation with blood gas analysis (taking into account
the respective ventilation/perfusion ratios V/ Q)

+ anatomical dead space as part of the expiratory tidal volume (VTds)

+ anatomical dead space as a percentage of the expiratory tidal volume
(VTds %)

+ alveolar dead space as part of the expiratory tidal volume (VTalv)

+ alveolar dead space as a percentage of the expiratory tidal volume
(VTalv %)

For the continuous assessment of volumetric capnometry, a special tem-

plate can be configured which includes the trend data of the determined

dead spaces as percentages of the tidal volume and of VCO,,.
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Remark

For display of the volumetric capnography information, a
special template must be selected on the configuration lev-
el. Please contact the equipment officer of your institution
or an authorized service agent.

VCO, reflects the measured CO, elimination which may be

Remark | different from the CO, production because it is influenced

A 3.10.11 Alarm limits

by the clinical situation.

The following alarm limits are available for an adequate monitoring of the

CO, measurement:

etCO, max Upper alarm limit for the expiratory CO, concentration
etCO, min Lower alarm limit for the expiratory CO, concentration
inCO, max Upper alarm limit for the inspiratory CO, concentration

A 3.10.12 Status indicator of the CO, sensors IRMA and

ISA

The CO, sensors IRMA and ISA each have a status light which indicates the

following system statuses:
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Green static System OK

Green flashing Zeroing in progress

Red static Sensor problem

Red flashing Check adapter or sampling line

A 3.171 Multi-gas sensor LeolLyzer
A 3.11.1 Intended use

By connecting and activating the LeolLyzer multi-gas sensor, you expand
the functionality of the elisa 600 / elisa 800 intensive care ventilator by
multi-gas measurement.

The gas measurement options are
+ CO, + sevoflurane
+ CO, +isoflurane

+ only CO,

The multi-gas sensor Leolyzer does not support volumetric

Remark
capnometry.

Observe and adhere to the intended use of the elisa 600 / eli-
Remark [ sa 800 and theinstructions for use of the LeoLyzer multi-gas
sensor (see separate Instructions for Use, Supplement C).

Remark | Multi-gas measurement is not available in the HFOT mode.

On the configuration level, the unit for the displayed gas val-

Remark ues can be preset (mmHg, kPa, vol.%).
Multi-gas measurement during NIV:
During non-invasive ventilation, leakage of varying degrees
and dependent on the ventilation pressure occurs regularly.
Remark This means that the volume expired by the patient and the

measured expiratory volume will not be the same, which has
a considerable effect on the accuracy of the measurement.
Therefore, it is necessary to critically review the measured
values and to evaluate them in the clinical context.
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The multi-gas sensor LeolLyzer must be configured on the
configuration level of elisa 600 / elisa 800 in order to be
available for multi-gas measurement. You can review the
Remark | current interface configuration on the standby or ventila-
tion screen under the “Status” tab by selecting the second
view with a horizontal swipe. If in doubt, contact your ser-
vice technician.

A 3.11.2 Measuring principle

The method is based on the measurement of infrared light absorption at
wavelengths of 4.2 ym, 7.85 pm, and 8.3 pm. The measured amount of
light that passes through the gas to the photo sensor serves as the cal-
culation basis. The concentration of CO, and anaesthetic gas is calculated
from the partial pressure at atmospheric pressure conditions.

A 3.11.3 Power supply

The multi-gas sensor is powered via the serial (BF) interface of the inten-
sive care ventilator.

If the main power supply fails, the sensor continues to be powered from
the intensive care ventilator as long as the battery of the intensive care
ventilator maintains the ventilation function.

A 3.11.4 Breathing circuit

The CO, sensor is compatible with all approved breathing circuits.

A 3.11.5 Integrating the multi-gas sensor LeolLyzer

Insert the airway adapter between the Y-piece and the tube of the breath-
ing circuit.

Connect the sampling line to the airway adapter by turning the line clock-
wise.

Connect the sampling line to the water trap by turning the line clockwise.

Suspend the middle part of the sampling line above the level

& of its ends to drain the condensate formed in the sampling

line. To prevent moisture accumulation in the airway adapt-

Caution | er, it should be positioned so that the port where the sam-
pling line is connected points UP.
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+  The maximum performance is reached after about 10 minutes. The
indicator flashes green during the warm-up phase.

+  Check whether the screen of the intensive care ventilator displays
readings.

+ The device is ready for operation when the indicator is green.

+ The device is not ready for operation when the indicator is red. Check
the device function.

A 3.11.6 Sample gas outlet

The sample gas outlet is located on the back of the device.

Via the sample gas outlet, the gas sample can be returned to the breath-
ing circuit or disposed of in the residual gas filter or in the anaesthetic gas
scavenging system.

Please contact our field service department for the required accessories.
A 3.11.7 Connecting the multi-gas sensor LeoLyzer

Connect the multi-gas sensor LeolLyzer to the configured BF interface on
the back of the ventilator using the connection cable.
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( )

. J/

The multi-gas sensor can be used within the patient envi-

Remark
ronment.

& First connect the multi-gas sensor to the device (power sup-

. ly) before you allow it to come into contact with the patient.
Warning Ply) y P

& Be sure to connect the multi-gas sensor to one of the BF

. interfaces on the back of the device.
Warning

A 3.11.7.1 Zero adjustment

The device has an automatic zero calibration function. In the first 10 min-
utes after the device is switched on, calibrations are carried out every 90
seconds. After this time, zero calibration occurs if the device detects the
need for it. In the first half hour after being switched on, the device auto-
matically checks every 5 minutes whether a zero adjustment is required;
afterwards, the interval is 15 minutes. Calibration takes less than 5 sec-
onds.

Manual zero calibrations should be performed when conditions change
significantly between automatic zero calibrations (pressure, temperature,
etc.) and if the measured values do not seem plausible.

During the zero adjustment, the alarm message “LeolLyzer zeroing” is dis-
played and the green LED on Leolyzer flashes.
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A 3.11.8 Performing a multi-gas measurement

A 3.11.8.1 Multi-gas measurement

Open the multi-gas measurement menu by selecting the “Functions” but-
ton; then select the “LeolLyzer” tab.

Select the gas or gases to be measured by pressing the appropriate but-
tons and confirm the selection:

* SEV (sevoflurane and CO, will be measured)

IS0 (isoflurane and CO, will be measured)

+ CO, only (only CO, will be measured)

Set the number of breaths for averaging of the measured value / values.
Start the measurement with Leolyzer by selecting the “On” button and
confirm with the Enter button.

SpO2 Sensor Cuffscout ASR 02 Flush Reference Loops. Leo Clac Hyglene Peso

Gas type Mean value

CO2 only 6

breaths

By touching the “On” button, you activate the device. After

activation, please bear the following information in mind:

* The first measured value and the corresponding wave-
form will not be displayed before the end of the warm-up
phase, which may take up to 10 seconds.

* The accuracy of the measurement is reduced in the first

Remark 10 minutes because the sensor is still warming up. During
this warm-up phase, you will see the alarm message “Leo-
Lyzer sensor temperature”.

+ In the first 10 minutes, the accuracy of the measurement
is very much dependent on the device temperature. Low
temperatures of the device lead to strong fluctuations of
the measured values.

Stop the multi-gas measurement by activating the “Off” button in the Le-
oLyzer Workbench.

The concentration of the selected gas / gases is measured continuously.
The measured values will be displayed only if previously configured in one
of the views (for details, please refer to chapter 5 General information in
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the Basic Manual of the instructions for use).

The measured values can be displayed in the following formats:
+ DataTable

* Short Trend Graph

+ Trend Table

« Trend Graph

Interrupting the ventilation (“Standby”) also stops the multi-gas measure-
ment.

If ventilation continues with the “Same patient”, the set alarm limits for
the multi-gas concentration are retained.

When the “New patient” function is selected, the alarm limits for the mul-
ti-gas concentration are set to the default values.

LeoLyzer auto-calibrates continuously. The user is not re-

Remark quired to perform calibrations.

A 3.11.9 Alarm limits

The following alarm limits are available for an adequate monitoring of the
multi-gas measurement:

etCO, max Upper alarm limit for the expiratory CO, concentration

etCO, min Lower alarm limit for the expiratory CO, concentration

inCO, max Upper alarm limit for the inspiratory CO, concentration

inISO max Upper alarm limit for the inspiratory isoflurane concentration
inISO min Lower alarm limit for the inspiratory isoflurane concentration
exISO max Upper alarm limit for the expiratory isoflurane concentration
exISO min Lower alarm limit for the expiratory isoflurane concentration

inSEV max Upper alarm limit for the inspiratory sevoflurane concentration
inSEV min Lower alarm limit for the inspiratory sevoflurane concentration
exSEV max Upper alarm limit for the expiratory sevoflurane concentration

exSEV min Lower alarm limit for the expiratory sevoflurane concentration
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A 3.12 SpO, sensor
A 3.12.7 Connecting the SpO, sensor (with adapter)

A First connect the SpO, finger sensor adapter to the device
(power supply) before you allow it to come into contact with

Warning | the patient.

A Be sure to connect the SpO, finger sensor adapter to one of

. the BF interfaces on the back of the device.
Warning

The SpO, finger sensor can be used within the patient envi-

ronment.
/L
/"

SpO, finger sensor

Remark

SpO, sensor adapter

<

. J

Select the finger sensor size suitable for the patient. Connect the SpO,
finger sensor to the configured BF interface on the back of the ventilator

using the SpO, adapter.

Attach the SpO, finger sensor to the patient’s finger.
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A 3.12.1.1 SpO, Measurement

For details of the SpO, measurement, refer to the Instructions for Use,
Supplement D - Pulse oximetry and LeoClac.

A 3.13 LeoClac

Function for the automatic control of the inspiratory oxygen concentra-
tion based on pulse oximetry.

The LeoClac function is only available in combination with

Remark .
the pulse oximetry feature.

Refer to the separate Instructions for Use, Supplement D - Pulse oximetry

and LeoClac.

A 3.14 AnaConbDa function
A 3.14.1 Intended use

elisa 600 / elisa 800 is also suitable for use as an anaesthesia workstation.
For the delivery of volatile anaesthetic agents during ventilation, the Ana-
ConDa function is implemented in the device. The AnaConDa function can
be enabled at the configuration level.

After activation of the AnaConDa function (by touching the “On” button in
the AnaConDa menu), the intensive care ventilator will compensate the
flow resistances of the AnaConDa system at the patient end and of the
anaesthetic gas filter (FlurAbsorb).

Remark To use the AnaConDa function, it must be enabled at the
configuration level of elisa 600 / elisa 800.
The AnaConDa function is not available for neonates and
Remark . .
not in all countries.
Remark It is not possible to start nebulization while the AnaConDa
function is active; the nebulization functions are disabled.
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The AnaConDa device contains a hydrophobic bacterial/viral

A filter. This means that humidification of the inspired gases

will increase the ventilation pressures. Humidification of the

Warning | inspired gases while using the AnaConDa system is there-
fore contraindicated.

The system is composed of

- elisa 600 or elisa 800

- AnaConDa and AnaConDa-S (Anaesthetic Conserving Device)

- syringe pump

- anaesthetic gas monitor and

- anaesthetic gas absorption/scavenging (Flurabsorb or AGSS)

It is intended for administering the volatile anaesthetic agents isoflurane
and sevoflurane to patients through mechanical ventilation.

When working with the AnaConDa system, the minimum tidal volume ap-
plied may not be less than 350 ml.

When working with the AnaConDa-S system, the minimum tidal volume
applied may not be less than 300 ml.

Continuous operation of elisa 600 / elisa 800 is allowed in combination
with isoflurane and sevoflurane.

A elisa 600 / elisa 800 may only be operated in conjunction

. with the anaesthetic agents sevoflurane and isoflurane.
Warning

Only the AnaConDa or the AnaConDa-S device may be uti-
& lized for delivery and recirculation of the anaesthetic agents
sevoflurane and isoflurane in conjunction with elisa 600 /

Warning | .ic4 800.

A 3.14.2 Safety instructions
A 3.14.2.1 Safe operation

In order to guarantee the safe operation of the intensive care ventilator
with the AnaConDa function, the system may only be used as described in
this manual. Before putting the system into operation, users must famil-
iarise themselves with these instructions for use and with the instructions
for use of the AnaConDa system.
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The AnaConDa system must be set up and applied as de-
scribed in the instructions for use provided by its manufac-
turer Sedana.

Using the AnaConDa function requires permanent monitor-
ing of the anaesthetic gas concentration by means of an ap-
propriate gas monitor.

Furthermore, observe and follow the instructions given in
the documents supplied with each system component.

A 3.14.2.2 Patient safety

elisa 600 / elisa 800 with AnaConDa may only be operated by qualified
medical staff in order to guarantee an adequate intervention in the event
of a device malfunction.

A

Warning

A

Warning

You must undergo training for each system component
before you are allowed to use the system for patient treat-
ment. Please contact your sales partner for information
about training programs for AnaConDa or AnaConDa-S in
combination with elisa 600 / elisa 800.

If the gas or power supply fails, the ventilator may not be

able to maintain the ventilation function.

In this situation, perform emergency ventilation immediate-

Iy by following these steps:
Disconnect AnaConDa or AnaConDa-S from the patient
tube or tracheostomy tube

* connect a resuscitation bag to the patient tube or trache-
ostomy tube.

+ Ventilate the patient manually, if necessary with oxygen
supply and PEEP valve.

+ Stop administering the anaesthetic agent with the sy-
ringe pump.

* Choose an alternative method if a sedative needs to be
administered.
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A 3.14.3 Technical requirements

Remark To use the AnaConDa function, it must be enabled at the
configuration level of elisa 600 / elisa 800.

The following additional accessories are required for use of the AnaConDa
function of elisa 600 / elisa 800:

. J

1.) Anaesthetic gas filter FlurAbsorb with holder or a scavenging system
for the anaesthetic gas with reservoir (not shown)
2.) Accessories for the selected anaesthetic gas filtering/scavenging
method
) AnaConDaor AnaConDa-S device
4.) Syringe pump with AnaConDa syringe
) Anaesthetic gas monitor for display of the concentrations of the
anaesthetic gases and CO,
6.) Filling adapter (REF 26042, 26064) (not shown)

A Electrical connections between the devices are not allowed.
Warning
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Accessories approved for use with elisa 600 / elisa 800 are specified in the
“elisa 600 / elisa 800 list of accessories”. If employing different accessories,
the user is required to test and demonstrate the safety of the system prior
to its use. All accessories used must have an EC declaration of conformity
in compliance with the medical device directive 93/42/EEC and they must
have passed the elisa 600 / elisa 800 system test.

All components shall only be applied within the scope of their respective
intended use.

A 3.14.4 Assembly

First of all, perform a system test of the elisa 600 / elisa 800.

System test

A 3.14.4.1 Anaesthetic gas elimination

Decide if you want to eliminate the anaesthetic gas via the hospital gas
scavenging system or via the Flurabsorb container. You will need the cor-
responding accessories (see separate list of accessories).

A 3.14.4.2 Elimination via Flurabsorb

Obtain the following accessories (see separate list of accessories):
*  Flurabsorb holder

*  Flurabsorb accessory kit

+ Adapter 22mm/22mm for elisa 600 / 800

*  Flurabsorb container
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1.) Attach the holder for the Flurabsorb (A) to the handle or standard rail
on the left of elisa 600/ elisa 800 (B).

.

r

. J

3.) Attach the 22mm/22mm adapter (E) to the exhaust gas port of elisa
600/ elisa 800. Then slip the 22-mm tube from the accessory kit onto the
adapter (F). To do this, remove the 22mm/30mm adapter from the tube;
it is not needed.

Using the adapter provided for this purpose, attach the other end of the
tube to the aperture of the Flurabsorb (G).

Check that the tube is securely attached and tight.
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A 3.14.4.3 Connection to an anaesthetic gas scavenging
system (AGSS)

A Before using the AGSS, read the corresponding instructions

- for use.
Warning

Obtain the following accessories (see separate list of accessories):
*  AGSS receiving container with AGSS adapter

* AGSS transfer hose

¢ 22mm/22 mm adapter

« Connection hose, 5 metres

+  AGSS coupler for terminal port
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1.) Attach the receiving container (A) to the handle or standard rail on the
left of elisa 600/ elisa800 (B).

4l R
Q
N

<. » - ﬂ
() @\9‘ \/

. J

2.) Attach the 22 mm/22 mm adapter (E) to the exhaust gas port of elisa
600/ elisa800. Slip the AGSS transfer hose onto the adapter (F). Attach the
other end of the hose to the inlet port of the receiving container (G). Check
that the tube is securely attached and tight.

A Observe the flow direction of the gas indicated by the ar-

Warning rows on the lid.
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3.) Plug one end of the 5-metre hose to the outlet port of the receiving

container (H). Plug the other end to the AGSS coupler. Connect the coupler

to the terminal port.

A 3.14.4.4 Connecting the AnaConDa system to elisa
600 / elisa 800

Finally assemble all components of the AnaConDa system (AnaConDa de-
vice, syringe pump with AnaConDa syringe and the anaesthetic gas mon-
itor) as described in the AnaConDa instructions for use.
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i'E If you are using a power strip to connect the devices to
mains power, the power strip must comply with the particu-
Warning | lar electrical safety requirements of EN 60601-1.

& Check that all connections are secure.
Warning

& Before starting ventilation with the anaesthetic delivery
function, check the system by means of the checklist in the
Warning | following chapter.

A 3.14.5 Ventilation with AnaConDa function

You reach the anaesthetic delivery function by pressing the “Functions”
button and then by selecting the “AnaConDa" tab.

In the menu, choose AnaConDa or AnaConDa-S, touch the “On” button
and confirm with “Enter”.

(or AnaConDa-S) device and/or the residual gas filter are not
connected, flow control and pressure control of the ventila-
tion will be impaired.

f If the AnaConDa function is activated while the AnaConDa

Warning

A 3.14.6 Checklist for verification of the entire elisa 600
/ elisa 800 system with the AnaConDa system

Check point: Yes |No

System:

System test successfully completed according to chapter 6.5?

AnaConDa system securely connected between ventilation
tube / tracheostomy tube and Y-piece of the breathing cir-
cuit?

Anaesthetic gas filter (FlurAbsorb) connected to expiratory
flow sensor via adapter?
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All tube connections checked for leaks and all plug connec-
tions verified?

Anaesthetic gas monitor connected via sidestream port and
ready for operation?

AnaConDa system filled according to manufacturer's instruc-
tions and prepared for use?

Syringe pump ready for operation and properly connected?

Is a bag valve mask available for emergency ventilation?
Can the resuscitation bag be connected to the patient's tube
/ tracheostomy tube?

elisa 600 / elisa 800 device:

Is the internal battery fully charged?

Correct AnaConDa system (AnaConDa or AnaConDa-S) select-
ed?

Activate the AnaConDa function and perform sedation with
AnaConDa (or AnaConDa-S) according to the manufacturer's
instructions and clinical circumstances.

A 3.15 Bronchoscopy

You reach the “Bronchoscopy” function by pressing the “System” button
and then by selecting the “Extras” tab.

During bronchoscopy and similar therapeutic measures, which are associ-
ated with high leakage, frequent audible alarms cannot be prevented. To
reduce the stress level during the intervention, audible alarms are often
permanently muted. Activation of the bronchoscopy function will auto-
matically silence the audible ventilation alarms. In this situation, it is es-
sential to watch the patient closely or use other suitable means of patient
monitoring.

When the bronchoscopy function is activated, you will see
Remark | the “Bronchoscopy” label in the display area of the ventila-
tion mode concerned.
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A

Warning

A

Warning

A

Warning

Remark

Activating bronchoscopy will disable all audible and visual
ventilation alarms. Technical alarms, however, are still re-
ported.

To rule out any risk for the patient, the bronchoscopy func-
tion may only be activated when close patient monitoring
is ensured. The extent of direct observation of the patient
or additional monitoring methods (pulse oximetry, end-tidal
CO, measurement, ...) depend on the patient’s clinical con-
dition.

After deactivation of the bronchoscopy function, the default
alarm limits will automatically be restored. To rule out any
risk for the patient, adapt the alarm limits of the device to
the alarm limits of the therapeutic measures that you need
to take for the patient at hand.

After deactivation of the bronchoscopy function, an audible
alarm will be emitted to remind the user of the necessity to
adapt the alarm limits. When adjusting the first alarm limit,
the alarm criterion will be deactivated.

A 3.16 Nurse call
A 3.16.1 Intended use

The nurse call function is used to connect elisa to the hospital nurse call
system. Alarms of categories 6 and 7 (“red” alarms) are transmitted.

A 3.16.2 Connection

Connect the nurse call adapter to one of the BF interfaces on the back of
the elisa. Connect the other end to the appropriate nurse call system.

90
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The nurse call function must be configured on the config-
uration level of elisa 600 / elisa 800 in order to be available
for the transmission of alarms. Please contact your service
technician for details.

Remark

If the nurse call function is enabled on the configuration lev-
el but no nurse call adapter is connected, an alarm will be
displayed. Connect the nurse call adapter to the configured
Remark | BF interface.

You can review the current interface configuration on the
standby or ventilation screen under the “Status” tab by se-
lecting the second view with a horizontal swipe.

Verify the proper functioning of the nurse call by triggering a “red” alarm
at the intensive care ventilator. Check whether the alarm signal is trans-
mitted.

A 3.16.3 Function

When the nurse call adapter is connected to elisa 600 / elisa 800 and the
BF interface has been configured accordingly, elisa will send alarms of
categories 6 and 7 (“red” alarms) to the hospital nurse call system.

There is a delay of less than 200 ms between the occurrence of the ALARM
CONDITION and the time the ALARM CONDITION leaves the SIGNAL OUT-
PUT PART and is displayed.

& A disturbance in one of the components can cause a failure
of the nurse call function. In this case, the alarms from the
Warning | intensive care ventilator will not be transmitted.
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Regular surveillance of the patient on the ventilation screen
& of the intensive care ventilator is mandatory, even when the
ventilator is connected to the nurse call system. Check the

Warnin -
9 | ventilation screen regularly.

A 3.17 VIT - Ventilator-integrated tomography

Ventilation-associated complications can be made visible on intensive
care ventilators with the help of non-invasive lung monitoring (option for
elisa 800).

For a detailed description of the ventilator-integrated to-
Remark | mography feature, please refer to the Instructions for Use,
Supplement V - VIT Module Handbook.

Remark | The VIT function is not available for elisa 600.
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A4 Weaninganalyzer

A 4.1 Weaninganalyzer
A 4.2 Availability of the weaning procedure
A 4.2.1 Availability for the different patient categories
A 4.3 SAT (Spontaneous Awakening Trial)
A 4.4 SBT (Spontaneous Breathing Trial)
A 4.4.1 SBT procedure
A4.5P0.1
A 4.6 WOB
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A 4.1 wWeaninganalyzer

The Weaninganalyzer comprises two standardised test procedures:

+ the spontaneous awakening trial SAT to determine whether the pa-
tient is capable of spontaneous breathing

+ the spontaneous breathing trial SBT to determine the earliest possible
point in time for extubation

Both tests as well as the occlusion manoeuvre PO.1 can be accessed via

the Weaning button.

A 4.2 Availability of the weaning procedure

On the configuration level, you activate and set up the functions and pro-
cedures available for weaning and define the order of the tabs.
Please contact your service technician if needed.

A 4.2.71 Availability for the different patient categories

Weaning Adults Children Neonates
SAT X X X

SBT X X

P0.1 X X

WOB X X

A 4.3 SAT (Spontaneous Awakening Trial)

You reach the “SAT” function by pressing the “Weaning” button and then
by selecting the “SAT” tab.

The SAT test gathers data about the weanability criteria, supporting
the

daily screening of the respiratory situation as part of the weaning pro-
tocol. Eight questions have to be answered with YES or NO.
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n3 == § BiLevel (IV) % ? G
Home Stat Trends “ m

Weaning Indicator

equate depth of sedation Indication for ventilation

s the patient recovering from the acute stage of the disease
which was the root cause of the indication for ventilation?

The patient is haemodynamically stable. The cause of the
modynamic status ndication for ventilation has improved or has been
wfection eliminated

Indication for ventilation?
Gas exchange?

Metabolic acidosis?

The parameters shown are only an orientation. In each in-
Remark | dividual case, the clinical situation of the ventilated patient
needs to be analysed carefully.

The final representation of the SAT status and a colour-coded evaluation
give orientation to the health care providers how to proceed and which
measures to take.

A 4.4 SBT (Spontaneous Breathing Trial)

SBT is a standardised test procedure that can be combined with all spon-
taneous and augmenting ventilation modes. It starts automatically when
the user-configured target values are reached and maintained for 5 min-
utes. For the duration of the test defined by the user the patient breathes
spontaneously at the PEEP level. The tube-related work of breathing is
compensated by activation of the tube compensation function.
Throughout the SBT the patient is monitored and the weaning indicators
are trended. On completion of the SBT, the trend values are frozen and
can be referred to and evaluated until the next SBT starts.

Remark | The SBT function is not available for neonates.

On the monitoring screen, adapt the target values to the patient’s clinical
situation:
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Cyele time PS SBT BT Time
6 0 920
s min
Pinsp SBT

12

An adaptive security ventilation mode is active during the SBT ma-
noeuvre. This feature supplements the ventilation within the cycle
time in the event of missed spontaneous breaths; audible alarms are
not released in these situations. Before activating the SBT, adjust the
cycle time and the required pressure difference (Pinsp SBT) to the clin-
ical situation. When necessary, pressure support (PS SBT) can be added
during an SBT manoeuvre.

Beginning and end of the most recent SBT are displayed in the upper
left hand corner of the SBT Workbench.

A 4.4.1 SBT procedure

< Perform SBT >

. 4

Check tube compensation setting
Activate tube compensation

Activate P0.1 measurement (recommended: automat-
ic start of P0.1, interval of 5 minutes) 7 £ 308
PO.1 RR spont.  VTe spont. RSBI

v 60 15 %0 56
On monitoring screen, adapt target values to clinical | . il :
Situation 00:00 00:01 00:00 0:02

l SBT Time

Adjust SBT duration (=virtual extubation) l— 90
Adjust adaptive security ventilation *: T TP T
- Cycle time
- Pinsp SBT 6 — 12 = 0

- PS SBT if applicable

v
Activate SBT (= ON)
v

SBT starts automatically when all target values re-
main in the target range for 5 minutes

s +PEER +PLEP

* The rate for adaptive
security ventilation is
calculated by dividing 60
bythe cycle time
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A 4.5 P0.1

P0O.1 occlusion pressure identifies the negative value which is established
in the first 100 milliseconds (0.1 s) of an inspiration phase (with closed
valves) and represents a measure for the neuromuscular respiratory drive
of the spontaneously breathing patient.

The values in a patient with healthy lungs who is breathing calmly are up
to -3 and -4 mbar. Values below -6 mbar indicate imminent respiratory
fatigue.

Remark ‘ The P0.1 manoeuvre is not available for neonates.

Y BiLevel (IV) =gl R @ Pt
s S Y

o% 1MV spontaneous 100m%

- - — - e

PO PO PO.L PO POL

2021-02-03 2021-02-03 20210203 2021-02-03 20210203
15:04:53 15:04:48 15:04:38 18:04:20 15:08:16

6,0 -1,6 76 74 82 e

mbar mbar mbar

The manoeuvre can be started in all ventilation modes. The only condition
is the patient being able to reach the trigger value.

The manoeuvre can be activated as a manual single measurement or for
regular monitoring at defined intervals (0.5 up to 120 minutes maximum).
After the manoeuvre, the respective measured value (if configured) is dis-
played in the measurement value table.

Depending on the configuration, P0.1 can also be displayed and assessed
in the “Fastwean” display.
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16 450 105
-7 9 200
PO.1 RR spont.  VTe spont. RSBI
-6,0 15 260 56
mbar /min mi =
00:00 00:01 00:00 00:02
hh:mm hh:mm hh:mm hh:mm

A 4.6 WOB

The work of breathing (WOB) can be acquired as an additional weaning
indicator in the form of a periodic manoeuvre. The energy expended for
respiration (/ pressure x volume) is normally determined by means of a
properly located oesophageal catheter. Similar to the determination of
WOB in the spontaneous respiration mode PAPS, an approximate WOB
value can also be determined without oesophageal pressure measure-
ment and its course over time can be assessed.

After activation of the manoeuvre, its frequency and the diameter of the
endotracheal tube or tracheostomy tube need to be specified. The per-
centage for compensation of the flow and airway resistances can be ad-
justed to match the clinical situation.

Published guidance values:
Adults: 0.3-0.6 J/litre

This manoeuvre is not available for the patient category

Remark |, "
Neonates”.
Remark The manoeuvre is available in spontaneous breathing
modes, but not in the PAPS mode.
o — - -
0,3 0,3 - St
8,5
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The parameters POB, POB spont., WOB vent. and WOB spont. are perma-
nently measured and the value measured last is always displayed.
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A 5.1 Default settings

Once a new patient has been selected in the standby mode, the default
ventilation mode including all default parameters is automatically activat-
ed. The default settings can be configured as needed (see section 13.1 in
the Basic Instructions for Use - elisa 600 / elisa 800). The automatically
activated default ventilation mode is the first mode on the tab bar.

A narrow coloured bar at the top of the screen identifies the active venti-
lation mode.

NIV (non-invasive)

; or blue
Depending on selected screen colour:

IV (invasive) grey

Backup ventilation

Resuscitation (or CPR) mode red

A 5.1.1 The modes are named in compliance with the
ISO standard 19223:2019-07
You can review the names of the ventilation modes as defined in the ISO
standard 19223:2019-07 by using the Help function. Tap the Help icon,

then select the mode of interest. Under “Detailed Description” you will find
the name as defined in the ISO standard 19223:2019-07.
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A 5.1.2 Backup modes

A backup ventilation mode is associated with each ventilation mode (also
refer to Basic Instructions for Use, chapter 7.3.5).

Mode Backup mode Mode Backup mode
BiLevel BiLevel PLV PLV

Dyn. BiLevel Dyn. BiLevel PCVv PCV

Dual BiLevel Dual BilLevel PC-SIMV PC-SIMV
Optional BiLevel | Optional BiLevel | | PC-APRV Mand. BiLevel
Flexible BiLevel | Flexible BiLevel CPAP Mand. BiLevel
Mand. BiLevel Mand. BiLevel PSV BiLevel
BiLevel ST BiLevel ST Dyn. PSV Dual BiLevel
Dyn. BiLevel ST | Dyn. BiLevel ST Prop. PSV VA BilLevel
Dual BiLevel ST Dual BiLevel ST ALPV VA BilLevel

VA Bilevel VA BiLevel PAPS VA BiLevel
VeV VCcv WOBOV VA BiLevel
VC-SIMV VC-SIMV CPR No backup
Optional VCV Optional VCV HFOT No backup
Flexible VCV Flexible VCV

A 5.2 Default ventilation

(see Basic Instructions for Use - elisa 600 / elisa 800, section 7.2.1)

A 5.3 ventilation modes

The ventilation modes available depend on the software revision, the
device configuration and the selected patient settings (e.g., mask, tube,
HFOT, etc.).
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I\Y% NIV HFOT
Adults Chil- | Neo- Adults Chil- | Neo- Adults Chil- | Neo-
dren | nates dren | nates dren | nates

BiLevel ST v v v v v v
Dynamic
BiLevel ST v v v v
Dual BiLevel

v v v v
ST
BiLevel v v v v v v
Mandatory v Y v v v v
BiLevel
Dynamic
BiLevel v v v v v v
Dual BiLevel v v v v
Optional
BiLevel v v v v
Flexible Bi- V) v
Level
PC-SIMV v v v
PSV v v v v v v
Dynamic PSV v v v v
Proportional
PSV v v
CPAP v v v v v v
VCVv v v
PLV v v
VC-SIMV v v
Optional VCV v v
Flexible VCV v v
VA BiLevel v v v v
PC APRV v v v
PCV v v v v v v
CPR v v
ALPV v
WOBOV v
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PAPS v
HFOT v v vy

A 5.3.1 Volume-controlled modes

Volume-controlled modes:

«vev

+ PLV

+ VC-SIMV

+ Optional VCV
+ Flexible VCV

For the volume-controlled modes listed above, the Workbench either
shows the parameter Tplateau or the parameter I-Flow, depending on
your choices in the configuration.

BiLevel Optional Bilevel  Flexible Bilevel  Proportional PSV. Dynamic Psv Optional VeV, Py ALPY. Flexible VCV.

02 PEEP Rate VT Tinsp. Flow Trigger T Plateau ps

30 5,0 12 460 150 5,0 | 1,00 10

When adapting certain parameters, the header of the Workbench will dis-
play the resulting T Plateau or I-Flow value as well as the T Flow value,
which is the resulting duration of the inspiration phase.

Adjustment on config. level T Plateau I-Flow
RR RR
Adaptation of the depending vt vt
parameters Tinsp Tinsp
T Plateau I-Flow
Value displayed in Workbench I-Flow, T Flow T Plateau, T Flow

If Tplateau is too short for the system to reliably determine the value (< 0.1
s), the Instant View window will not show any plateau measurement. The
reading will be presented as “-".
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A 5.4 ventilation parameters

Different parameters are available to set the ventilation modes:

o, Inspiratory O, concentration

PEEP Positive end-expiratory pressure

Insp. Ramp Inspiratory time ramp between PEEP and Pinsp

PS Ramp Time ramp between PEEP and PS

Pinsp Inspiratory pressure

PS Pressure support

Tins Inspiratory time,

P inspiratory/expiratory ratio L.E is also shown

PS TImax Maximum duration of inspiratory phase with pressure support
Expiratory trigger with pressure-controlled ventilation

Exp. trigger Percentage of the trigger expectation window
for the synchronised switch to expiration

PS Endflow Stop criterion of inspiratory phase with pressure support

Rate Respiratory rate
The ventilator detects the patient's attempts to breathe in via
the trigger. Trigger sensitivity can be individually adapted to the

Trigaer patient. The lower the set value the more sensitive the venti-

99 lator is to patient's attempts at inhaling. At very low settings,

even the elasticity of the ventilation tubes might cause a trigger
signal (auto-triggering).

Vt Tidal volume
As bias flow, the Byflow provides the set trigger flow and simul-
taneously presents a kind of “flow reservoir” for the spontane-
ously breathing patient. The Byflow function is available in all

Byflow ventilation modes. The setting can be increased if the dynamic
behaviour of the device is unsatisfactory during or after trig-
gering when using endotracheal tubes with a deflated cuff, or if
rebreathing of CO, is to be prevented when a ventilation helmet
is used.
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A pressure limit can be set in order to rule out excessively high
pressure values in case of an acute worsening of the mechanics
of breathing. No further pressure adjustments are carried out
if the pressure limit has been reached. The “Pressure limitation”

Pmax alarm is triggered. The Vtmin alarm limit must be set in order
to be able to recognise that the set tidal volume has not been
reached.

For volume-controlled modes, the pressure limitation Pmax can
be deactivated on the configuration level.

In pressure-controlled or pressure-supported ventilation
modes with specified volumes, Pmin represents the lower pres-

Pmin sure adaptation window. If the required pressure drops below
this setting, the automatic pressure adaptation is suspended.
To prevent unintended high tidal volumes, it is necessary to set
the Vtmax alarm limit.

I-Flow Inspiratory gas flow rate
Duration of the plateau during the inspiratory phase (No-flow

T Plateau P 9 P P (
phase)

Flow sup- . .

port P Extent of the resistance compensation

Volume . .

Extent of the compliance compensation

support

Height Input of the patient's height

%MV Target minimum minute volume in percent

SwitchFlow Optional switching criterion for auto release with PC-APRV

Compens. R Extent of the resistance compensation

Compens. C Extent of the compliance compensation
Target minute volume (together with the ideal body weight, it

MV support forms the multiplication factor for setting the target minute
volume)

Diameter Diameter of the endotracheal tube or tracheal cannula

Exp Ramp In pressure-controlled modes, the rate at which the pressure is

mand reduced to the PEEP level, in mbar per second

Exp Ramp In pressure-support modes, the rate at which the pressure is

spont reduced to the PEEP level, in mbar per second
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The following applies to PS (pressure support) modes: If a
Remark | value greater than 30 mbar is adjusted, a prompt for confir-
mation will be displayed.

The adjustable ventilation parameters for each mode are summarised in
the following tables:

o o
'_
3 n b
= ] =
- | @ > - a)
[}
n | v 4 Q L = >
o | € @ | ©|=®3| E 3| ST T Z
> © — > [ T > c | —>| © > >
7] c T o cC o c S | S @ > v| <
= S > = e S| 52| 22| U | <2 U
m | On| O m|=m| O | 0oxn| 0| & | >S;ol a
0, X X X X X X X X X X X
PEEP X X X X X X
Insp.
X X X X X X X X X X X
Ramp
PS Ramp X X X X X X X X X
Pinsp X X X X X
PS X X X X X
Tinsp X X X X X X X X X X X
Texp X
PS TImax X X X X X X X
Exp. trig-
P-trg X X X X X X X X X
ger
PS End-
X X X X X X X
flow
Rate X X X X X X X X X X
Trigger X X X X X X X X X X X
Vt X X X X X X
Byflow X X X X X X X X X X X
Pmax X X X X X X
Pmin X X X X X X
Switch-
X
Flow
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Exp Ramp X x . X
mand
Exp Ramp X x
spont
Flexible PC- PSVv Dyn. Prop. PAPS CPAP
BiLevel | SIMV PSV PSV
0, X X X X X X X
PEEP X X X X X X X
Insp. X .
Ramp
PS Ramp X X X X
Pinsp X
PS X X
Tinsp X X X X
Texp
PS TImax X X X X X X
Exp. trig- x .
ger
PS End-
X X X X X X
flow
Rate X X
Trigger X X X X
Vt X X
X
Byflow X X X X
Pmax X X X X
Pmin X X
Flow sup- «
port
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Flexible PC- PSV Dyn. Prop. PAPS CPAP
BiLevel | SIMV PSV PSV
Vol. sup- «
port
Diameter X
Compens.
R X
Eompens. X
Exp Ramp X "
spont
VC- Opt. Flex.
Ve smv | vev VeV PLV | ALPV | WOBOV | HFOT
0, X X X X X X X X
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PS Ramp X X X
P insp
PS X X
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flow
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Trigger X X X X X X
Vt X X X X X
I-Flow* X X X X X X
T Pla- X X X X X
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Byflow X X X X X X X
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Pmax X X X X X X X X
Pmin X X X
Height X X
VT/IBW X
Flow
. X
Trigger
MV sup- " X
port

* as configured I Flow or T Plateau.

A 5.4.1 Expiratory ramps

Via the expiratory pressure ramp setting, you adapt the rate at which the
pressure is reduced to PEEP level to the patient’s needs.

In pressure-controlled modes -> mandatory expiratory ramp

In pressure-support modes -> spontaneous expiratory ramp

Both ramps can be adjusted separately in steps, or they can be deactivat-
ed.
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An unrestrained transition from inspiration to the PEEP level can cause lo-
cal collapse of airways in certain clinical conditions such as pulmonary em-
physema. By setting an expiratory pressure ramp, however, it is basically
possible to protect the small airways from collapse with a quickly acting
pneumatic splint at the start of expiration. The risk of collapse in the early
expiratory phase is very high; an expiratory ramp - similar to the effect of
pursed lips breathing - is an effective countermeasure to achieve a very
favourable pressure course.

The option of setting a mandatory and a spontaneous expir-
Remark | atory pressure ramp must be enabled on the configuration
level.
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Activating the mandatory or spontaneous expiratory pres-
sure ramp will extend the expiration phase. Whether to use
pressure ramps and which settings to choose needs to be

Remark evaluated based on the clinical situation and on the flow
pattern, and the settings may have to be optimised accord-
ingly.

By activating the mandatory or spontaneous expiratory

Remark | Pressure ramp, you deactivate the expiratory tube compen-

sation, which may increase the tube-related work of breath-
ing.

A 5.5 Modes

Depending on hospital policies, advanced adjustment pa-
Remark |rameters may be deactivated on the configuration level,
which means they are not available for users in the ward.
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A 5.5.1 BiLevel ST

BiLevel Spontaneous Timed.
Synchronised, pressure-controlled ventilation which allows the patient to
breathe spontaneously during the entire respiratory cycle.
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The patient has the option of unrestricted spontaneous breathing at both
adjustable pressure levels. Switching between both pressure levels guar-
antees a mandatory minute volume and facilitates spontaneous breath-
ing at PEEP level on the lower pressure level or pressure support. In con-
trast to conventional BilLevel ventilation, the ventilator calculates a cycle
time on the basis of the set respiratory rate. If spontaneous breathing
activity does not occur within the cycle time, a mandatory BiLevel breath
is triggered.
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A 5.5.2 Dynamic BiLevel ST

Dynamic BiLevel Spontaneous Timed.

Combination of BiLevel ST mode and dynamic BiLevel with dynamic ad-
justment of the mandatory ventilation pressure and the possibility of
spontaneous breathing during the entire ventilation cycle.
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Breath cycles are defined by setting a fixed respiratory rate (60/f). If
spontaneous breathing results in the machine's trigger threshold being
reached, the spontaneous breath will be supported with the set pressure.
If the patient fails to breathe spontaneously during the cycle, the machine
will initiate a conventional BiLevel breath with volume guarantee (= dy-
namic BilLevel) at the end of the calculated cycle time. In patients with
no spontaneous breathing activity, ventilatory support is delivered in the
form of the set mandatory minute volume (f x Vt). In patients who stop
breathing for short periods of time, the mandatory ventilation compo-
nents provide an intelligent back-up system for apnoea ventilation.
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A 5.5.3 Dual BiLevel ST

Dual BiLevel Spontaneous Timed.

Combination of BiLevel ST mode and dual BiLevel, allowing spontaneous
breaths during the entire respiratory cycle. The dynamic adaption of the
ventilation pressure refers to the mandatory and spontaneous portions of
the respiratory cycle.
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Breath cycles are defined by setting a fixed respiratory rate (60/f). If
spontaneous breathing results in the machine's trigger threshold being
reached, pressure support with volume guarantee (= dynamic PSV) will
be provided for the spontaneous breath. If the patient fails to breathe
spontaneously during the cycle, the machine will initiate a conventional
BiLevel breath with volume guarantee (= dynamic BiLevel) at the end of
the calculated cycle time. In patients with no spontaneous breathing ac-
tivity, ventilatory support is delivered in the form of the set mandatory
minute volume (f x Vt). In patients who stop breathing for short periods of
time, the mandatory ventilation components provide an intelligent back-
up system for apnoea ventilation.
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A 5.5.4 BiLevel

Synchronised, pressure-controlled ventilation which allows the patient to
breathe spontaneously during the entire respiratory cycle.
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The patient has the option of unrestricted spontaneous breathing at both
adjustable pressure levels. Switching between both pressure levels guar-
antees a mandatory minute volume and facilitates spontaneous breath-
ing at PEEP level on the lower pressure level or pressure support.

The desired minute volume is determined by the set pressure difference
between the upper (Pinsp) and lower CPAP level (PEEP) and the set res-
piratory rate (Rate). The tidal volume achieved depends mainly on the
compliance and resistance of the patient's lungs. Inspiration and expira-
tion times (I:E) and the ramp time between the lower and upper pressure
level have an impact on the pressure and flow curves.

The base pressure level is set with the positive end-expiratory pressure
(PEEP). Although this is a mandatory mode, the patient is allowed to
breathe spontaneously during the inspiration and expiration phase. This
enables the patient to increase the minute volume beyond the mandatory
values set.
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A 5.5.5 Mandatory BiLevel

Synchronised, pressure-controlled ventilation mode, allowing the patient
to breathe spontaneously at the upper level and initiating a mandatory
breath for each trigger variable.
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In contrast to the conventional BiLevel mode, the ventilator performs the
entire work of breathing. Consequently, BiLevel breaths are time-cycled
via the set respiratory rate and also initiated via the trigger function.

This mode does not allow additional pressure support, nor does it allow
mandatory inspiration time to be shortened in response to an expirato-
ry trigger variable, which would relieve the patient significantly. The tidal
volume delivered is determined by the difference between the lower pres-
sure level (PEEP) and the upper pressure level (Pinsp), and is dependent
upon lung elasticity (compliance).
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A 5.5.6 Dynamic BiLevel

Synchronised, volume-targeted, pressure-controlled ventilation with dy-
namic adjustment of the mandatory ventilation pressure and spontane-
ous breaths during the entire ventilation cycle.
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This enhancement of the conventional BiLevel mode reduces the need
for adjustments and prevents overdistension of the lungs with improving
mechanics of breathing. With dynamic BiLevel the advantages of pres-
sure-controlled ventilation are combined with the possibility of unrestrict-
ed spontaneous breathing at both pressure levels with a constant volume.

Depending on the current lung situation, the ventilator adapts the upper
pressure level so that the set tidal volume is applied with the lowest pos-
sible inspiratory pressure.

The Pmax and Pmin parameters determine a range in which the ventilator

is allowed to automatically readjust the necessary pressure to achieve the
desired tidal volume.
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A 5.5.7 Dual BiLevel

Synchronised, volume-targeted, pressure-controlled ventilation with the
possibility of spontaneous breaths during the entire ventilation cycle. The
dynamic adaption of the ventilation pressure refers to the mandatory and
spontaneous portions of the respiratory cycle.
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With Dual BiLevel the advantages of pressure-controlled ventilation are
combined with the possibility of unrestricted spontaneous breathing at
both pressure levels with a constant volume.

Depending on the current lung situation, the ventilator adapts the upper
pressure level or the necessary pressure support of spontaneous breath-
ing so that the set tidal volume is applied with the lowest possible inspir-
atory pressure.

The Pmax and Pmin parameters determine a range in which the ventilator
is allowed to automatically readjust the necessary pressure to achieve the
desired tidal volume.

A 5.5.8 Optional BiLevel

Synchronised, pressure-controlled ventilation which allows the patient to
breathe spontaneously during the entire respiratory cycle. If the meas-
ured minute volume is above the setting (Rate x Vt), the patient is able
to breathe spontaneously. If the minute volume drops below the setting,
BiLevel breaths are triggered.
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This mixed form of ventilation combines a synchronised, pressure-con-
trolled, volume-targeted ventilation mode to ensure a specified minute
volume with the possibility of achieving deeper breaths using pressure
support.

Depending on the current lung situation, the ventilator adapts the man-
datory pressure level so that the set tidal volume is applied with the lowest
possible inspiratory pressure.

The Pmax and Pmin parameters determine a range in which the ventilator
is allowed to automatically readjust the necessary pressure to achieve the
desired tidal volume.

In contrast to conventional SIMV ventilation, the user defines a minimum
minute volume by setting the respiratory rate and tidal volume. No man-
datory breaths are initiated if the minute volume can be achieved by the
patient's spontaneous breathing.

The ventilator continuously monitors the patient's respiratory activity.
If the minute volume drops below the preselected value, a mandatory
breath is initiated. If spontaneous breathing fails completely, the patient
is ventilated with the selected mandatory respiratory rate.
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A 5.5.9 Flexible BiLevel

Synchronised, pressure-controlled ventilation which allows the patient to
breathe spontaneously during the entire respiratory cycle. If the meas-
ured minute volume is above the setting (Rate x Vt), the patient is able
to breathe spontaneously. BiLevel breaths are triggered with a dynamic
adjustment of the mandatory ventilation pressure if the minute volume
drops below the setting.
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With flexible BiLevel the advantages of pressure-controlled ventilation are
combined with the possibility of unrestricted spontaneous breathing at
both pressure levels with a constant volume.

Depending on the current lung situation, the ventilator adapts the upper
pressure level or the necessary pressure support of spontaneous breath-
ing so that the set tidal volume is applied with the lowest possible inspir-
atory pressure.

The Pmax and Pmin parameters determine a range in which the ventilator
is allowed to automatically readjust the necessary pressure to achieve the
desired tidal volume.

In contrast to conventional SIMV ventilation, the user defines a minimum
minute volume by setting the respiratory rate and tidal volume. No man-
datory breaths are initiated if the minute volume can be achieved by the
patient's spontaneous breathing.

Instructions for Use elisa 600-800 | Supplement A | SW 2.09.x | Rev. 10 123



A5 | Ventilation modes and parameters

The ventilator continuously monitors the patient's respiratory activity.
If the minute volume drops below the preselected value, a mandatory
breath is initiated. If spontaneous breathing fails completely, the patient
is ventilated with the selected mandatory respiratory rate.

A 5.5.10 PC-SIMV

Pressure Controlled - Synchronised Intermittent Mandatory Ventilation.
Synchronised, pressure-controlled ventilation with the possibility of spon-
taneous breathing between the controlled breaths.
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This mixed form of ventilation combines a synchronised, pressure-con-
trolled ventilation mode to ensure a specified minute volume with the
possibility of achieving deeper spontaneous breaths using pressure sup-
port.

The desired minute volume is determined by the set pressure difference
between the upper (Pinsp) and lower CPAP level (PEEP) and the set res-
piratory rate (Rate). The tidal volume achieved depends mainly on the
compliance and resistance of the patient's lungs. Inspiration and expira-
tion time (I:E) and the ramp time between the lower and upper pressure
level have an impact on the pressure and flow curves.

In this mixed form of ventilation the system permits spontaneous breath-

ing at the lower pressure level. As a result, the minute volume may exceed
the set mandatory value. By setting the PS pressure support, the patient's

124 Instructions for Use elisa 600-800 | Supplement A | SW 2.09.x | Rev. 10



Ventilation modes and parameters | A5

work of breathing at the lower pressure level can be reduced. Initiated
by reaching the set trigger threshold, the ventilator delivers the required
flow in order to increase the pressure to the specified PS pressure beyond
the PEEP value.

The pressure-supported mandatory breath is terminated when the flow to
the patient (measured as a percentage of the peak PS flow) drops to the
specified PS end flow.

The pressure rise time from the PEEP value to the PS pressure (PS) can be
set via the PS ramp time. The shorter the ramp time, the higher the initial
PS flow.

A 5511 PsV

Pressure Support Ventilation. Pressure-supported spontaneous breathing
at the CPAP pressure level.
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Pressure support reduces the patient's work of breathing by increasing
the tidal volume. Initiated by reaching the set trigger threshold, the ven-
tilator delivers the required flow in order to increase the pressure to the
specified PS pressure beyond the PEEP value.

The pressure-supported mandatory breath is terminated when the flow to
the patient (measured as a percentage of the peak PS flow) drops to the
specified PS end flow. The pressure rise time from the PEEP value to the PS
pressure (PS) can be set via the PS ramp time. The shorter the ramp time,
the higher the initial PS flow.
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A 5.5.12 Dynamic PSV

Dynamic Pressure Support Ventilation. Pressure-supported spontaneous
breathing at the CPAP pressure level with dynamic adjustment of the pres-
sure support.
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Pressure support reduces the patient's work of breathing by increasing
the tidal volume. Initiated by reaching the set trigger threshold, the ven-
tilator delivers the required flow increase the pressure to the PS pressure
beyond the PEEP value, which is required to achieve the specified tidal
volume.

The PLimit alarm limit determines a range in which the ventilator is al-
lowed to automatically readjust the necessary pressure to achieve the de-
sired tidal volume.

The pressure-supported mandatory breath is terminated when the flow to
the patient (measured as a percentage of the peak PS flow) drops to the
specified PS end flow.

The pressure rise time from the PEEP value to the PS pressure (PS) can be

set via the PS ramp time. The shorter the ramp time, the higher the initial
PS flow.
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A 5.5.13 Proportional PSV

Proportional Pressure Support Ventilation
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A technological advancement over conventional PSV. In spontaneously
breathing patients, pressure support is delivered at a level that is propor-
tional to the degree of compensation required in relation to flow resist-
ance (Flow Support) and airway resistance (Volume Support). This partially
replaces the patient's work of breathing and allows deeper breaths. The
level of pressure support delivered varies on a breath-by-breath basis and
is dependent on flow and inspired volume.

A This ventilation mode relies on a stable respiratory drive.
Warning

& Before activating proportional pressure support, bronchop-
leural fistulas and endotracheal tubes with a deflated cuff
Warning | must be ruled out.

& Adapt the backup ventilation to the patient’s individual ven-
tilation situation.

Warning
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A

Warning

A

Warning

A

Warning

A

Warning

Proportional PSV is only available for invasive ventilation.
Leakage may lead to over-compensation of the flow resist-
ances.

Check that the conditions for using the proportional PSV
ventilation mode, such as an adequate respiratory drive, no
hiccup, or absence of an inhomogeneous breathing pattern
are met.

Consider the contraindications for the proportional PSV ven-
tilation mode, such as central respiratory depression, quick
change of respiratory mechanics, Cheyne-Stokes respira-
tion, manifest or suspected elevated intracranial pressure.

As a measure to prevent pressure peaks resulting from po-
tential overcompensation, both the upper pressure limit
(Pmax) and the alarm limits need to be adapted to the pa-
tient condition.

A 5.5.14 PAPS (Proportional Adaptive Pressure Support)

Contrary to the fixed pressure support in the PSV mode, the spontaneous-
ly breathing patient receives proportional pressure support in the PAPS

mode.

The effective pressure support in this mode adapts to the elevated elastic
and restrictive resistances. Tyler (1962) and M. Younes (from 1987) in Win-
nipeg established the fundamentals of this method. A special algorithm
cyclically determines the work of breathing due to higher flow and airway
resistances and adapts the pressure support required for compensation.
This involves regular end-inspiratory occlusion to determine the surro-
gate parameters for compliance and resistance and the determination of
the work of breathing (WOB spont.).

128
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system

In contrast to the PSV mode, there is no fixed, static pressure support for
inspiration but patients receive pressure support in proportion to their
own inspiratory efforts: The harder the patient tries to inhale, the more
support is provided by the ventilator. This means that a positive airway
pressure is generated, which remains in proportion to the flow and vol-
ume generated by the patient trying to inhale. The condition for an op-
timal adjustment is the assessment or measurement of the elastic and
restrictive properties of the lung by the user. The PAPS mode resolves this
issue by regular, automatic end-inspiratory measurements that form the
basis for the pre-set percentages for compliance and resistance compen-
sation. In contrast to the conventional PSV pressure support ASB, there is
no minimum support in the presence of little respiratory efforts. That is
why the PAPS mode is only allowed for patients with an intact respiratory
drive.

The PAPS ventilation mode is not available for paediatric pa-

Remark | ents (children and neonates).

& PAPS is only available for invasive ventilation. Leakage may
lead to over-compensation of the flow resistances.

Warning
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A

Warning

A

Warning

A

Warning

A

Warning

A

Warning

Remark

Remark

Remark

130

Adapt the backup ventilation to the patient’s individual ven-
tilation situation.

The alarm limits need to be adapted to the patient’s clinical
situation. Individualised alarm limits for low and high tid-
al volumes are of particular importance so that a possible
overestimation of the compliance will not cause insufficient
assistance with an inadequate tidal volume.

Check that the conditions for using the PAPS ventilation
mode, such as an adequate respiratory drive, no hiccup, or
absence of an inhomogeneous breathing pattern are met.

Consider the contraindications for the PAPS ventilation
mode, such as central respiratory depression, quick change
of respiratory mechanics, Cheyne-Stokes respiration as well
as manifest or suspected elevated intracranial pressure.

As a measure to prevent pressure peaks resulting from po-
tential overcompensation, both the upper pressure limit
(Pmax) and the alarm limits need to be adapted to the pa-
tient condition.

PAPS regularly determines resistance and compliance.
Resistance, in particular, is affected by numerous confound-
ing elements, such as condensate, incrustation on the inside
of the tube, or a used-up HME filter.

Therefore, the ventilator first determines the resistance and
then permanently calculates the deviation from this initial
value. When the differences exceed a given limit, a yellow
“Resistance high” or “Resistance low" alarm will be displayed.

The P0.1 manoeuvre is not available in the PAPS mode.

It is possible to activate the nebulizer functions in the PAPS
mode, but the nebulizers will be switched off during ma-
noeuvres for determination of compliance and resistance.
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A 5.5.15 CPAP

Continuous Positive Airway Pressure Spontaneous breathing at ambient
pressure level or with continuous positive airway pressure (CPAP).
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CPAP ventilation is a form of ventilation that combines the patient's spon-
taneous breathing with a constant overpressure (PEEP). The patients
themselves can determine the depth of their respirations, the rate and
the flow.
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A 5.5.16 vev

Volume controlled ventilation with constant mandatory minute volume
(Volume Constant, Controlled Ventilation).
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The desired mandatory minute volume is determined by the set tidal vol-
ume (Vt) and the set rate (Rate). Inspiration and expiration times (L:E) and
the inspiratory flow (I-Flow) determine the pressure and flow curves. The
system automatically generates an inspiratory pause (plateau) and its du-
ration depends on the flow and times. The higher the I-Flow, the longer is
the pause (plateau interval). Spontaneous breathing at PEEP level which
can increase the respiratory minute volume is possible. The patient can
trigger additional mandatory breaths once the set trigger variable has

been reached. This changes the actual respiratory rate and the respirato-
ry minute volume.
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A 5517 PLV

Conventional volume-controlled ventilation (pressure limited ventilation)
with optional pressure control.
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By setting a pressure limit (Pmax), undesired pressure peaks can be pre-
vented. When reaching the pressure limit, the flow velocity will drop and
a decelerating flow pattern emerges. The resulting slower flow reduces
the duration of the plateau interval within the set inspiratory time. The set

tidal volume can be applied at a constant level as long as an arithmetical
minimum plateau interval is available.

When the pressure limit is reached, the user is alerted by a
Remark : S
message rather than by a medium priority alarm.
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A 5.5.18 VC-SIMV

Volume Controlled - Synchronised Intermittent Mandatory Ventilation.
Synchronised, volume-controlled ventilation with the possibility of spon-
taneous breathing between the controlled breaths.
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This mixed form of ventilation combines a synchronised, volume-con-
trolled ventilation mode to ensure a defined minute volume with the pos-
sibility of deepening the patient's spontaneous breaths by pressure sup-
port. The desired mandatory minute volume is determined by the set tidal
volume (Vt) and the set rate (Rate). Inspiration and expiration times (I:E)
and the inspiratory flow (I-Flow) determine the pressure and flow curves.
The system automatically generates an inspiratory pause (plateau) and its
duration depends on the flow and times. The higher the I-Flow, the longer
is the pause (plateau interval).
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A 5.5.19 Optional VCV

Synchronised, volume-controlled ventilation, allowing the patient to
breathe spontaneously at PEEP level or with the set pressure support. If
the measured minute volume is above the setting (Rate x Vt), the patient
is able to breathe spontaneously. If the minute volume drops below the
setting, volume-controlled breaths are triggered.
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Optional VCV combines the advantages of volume-controlled ventilation
with the possibility of spontaneous breathing at PEEP level with a set pres-
sure support. In contrast to conventional SIMV ventilation, the user de-
fines a minimum minute volume by setting the respiratory rate and tidal
volume. No mandatory breaths are initiated if the minute volume can be
achieved by the patient's spontaneous breathing.
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A 5.5.20 Flexible VCV

Synchronised, volume-controlled ventilation, allowing the patient to
breathe spontaneously at PEEP level or with dynamic pressure support. If
the measured minute volume is above the setting (Rate x Vt), the patient
is able to breathe spontaneously. The dynamic adjustment of the pres-
sure support corresponds with the set tidal volume. If the minute volume
drops below the setting, volume-controlled breaths are triggered.
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Flexible VCV combines the advantages of volume-controlled ventilation
with the possibility of spontaneous breathing at PEEP level with a dynam-
ic adjustment of the pressure support. In contrast to conventional SIMV
ventilation, the user defines a minimum minute volume by setting the res-
piratory rate and tidal volume. No mandatory breaths are initiated if the
minute volume can be achieved by the patient's spontaneous breathing.
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A 5.5.271 Volume-adaptive BiLevel

Synchronised, volume-targeted, pressure-controlled ventilation with dy-
namic adjustment of the mandatory ventilation pressure and spontane-
ous breaths during the entire ventilation cycle.

This enhancement of the conventional BiLevel mode reduces the need
for adjustments and prevents overdistension of the lungs with improving
mechanics of breathing.
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With VA BilLevel the advantages of pressure-controlled ventilation are
combined with the possibility of unrestricted spontaneous breathing at
both pressure levels with a constant volume.

Each of the patient's inspiratory efforts (attaining the set trigger thresh-
old) on the PEEP level will trigger a synchronised mandatory breath. This
allows the patient to determine the timing and number of mandatory
breaths.

Depending on the current lung situation, the ventilator adapts the upper
pressure level so that the set tidal volume is applied with the lowest pos-
sible inspiratory pressure.

The Pmax and Pmin parameters determine a range in which the ventilator

is allowed to automatically readjust the necessary pressure to achieve the
desired tidal volume.
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A 5.5.22 PC-APRV

Airway Pressure Release Ventilation is a modified BiLevel mode with in-
verse inspiratory to expiratory time ratio. Patients normally breathe spon-
taneously on the upper pressure level. CO, elimination is achieved by
briefly lowering airway pressure to the lower pressure level (PEEP). At the
same time, these short pressure release phases are intended to prevent
the collapse of lung areas that are ventilated more slowly.
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The automatic release function can be activated by adjusting the Switch-
Flow parameter. Switch flow is the expiratory flow which is checked for
plausibility and which serves as the criterion for automatic switching to

the upper pressure level. The user can adapt this flow to the current clin-
ical situation.
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Reaching the pre-set switch flow criterion -> automatic release
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The SwitchFlow algorithm permanently considers the inspiratory and
expiratory flow and checks their plausibility. Using this trigger function,
which can be switched off, the mandatory breaths can be synchronized.

A 5.5.23 PCV

Synchronised, time- and pressure-controlled ventilation mode with two
adjustable pressure levels, allowing unimpeded spontaneous breathing
on the lower pressure level. Switching between both pressure levels guar-
antees a mandatory minute volume and facilitates spontaneous breath-
ing at PEEP level on the lower pressure level, which increases the respira-
tory volume. Additional triggers start additional mandatory breaths.
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The desired minute volume is determined by the set pressure difference
between the upper (Pinsp) and lower CPAP level (PEEP) and the set res-
piratory rate (Rate). The tidal volume achieved depends mainly on the
compliance and resistance of the patient's lungs.

A 5.5.24 ALPV (Adaptive Lung Protection Ventilation)

ALPV is a closed-loop mode and can be considered as an enhanced ver-
sion of the ASV mode. In contrast to the ASV mode, the ALPV mode is not
based on the Otis equation but controls the ventilation according to the
most recent guidelines for lung-protective ventilation strategies.
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ALPV combines pressure-controlled ventilation with volume guarantee
(dynamic BilLevel) and pressure-supported spontaneous breathing with
volume guarantee (dynamic PSV). ALPV coordinates the necessary man-
datory ventilation component with the spontaneous breathing activity.
The alveolar minimum ventilation and the control of the respiratory rate
and inspiratory pressures to ensure a lung-protective tidal volume are
based on the parameter settings. Referred to the ideal body weight, the
tidal volume can adapt to different clinical situations, which indirectly also
affects the respiratory rate. To prevent auto-PEEP, the regulation of the
inspiratory time is correlated with the expiratory time constant (RCexp).
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When setting the parameters to ensure the alveolar mini-
mum ventilation (“Height” or “%MV"), the calculated manda-

Remark tory rate and the calculated minute volume are displayed in
the info bar.

Remark After input of the body height, the calculated IBW value is
displayed in the Workbench.
The ALPV ventilation mode is not available for paediatric pa-

Remark

tients (children and neonates).

Mode-specific default alarm limits are set in the ALPV ven-
Remark | tilation mode. The alarm limits are listed in section “A 1.3.2
Default alarm limits of the ALPV mode”.

A 5.5.25 WOBOV (Work Of Breathing Optimized Venti-
lation)

WOBOV is a generalist mode that takes promoting spontaneous breath-
ing, sufficient minute ventilation, an energetically optimal breathing pat-
tern and compliance with specific lung protection rules into account. In
this mode, the breathing pattern associated with the highest energy ef-
ficiency is continuously calculated and the ventilation control (modified
Otis equation) adapted accordingly. This control is based on the insights
of Rohrer (1925) and Otis et al. (1950), according to which an energetically
optimal breathing pattern reduces negative work of breathing, promotes
spontaneous breathing and prevents dead space ventilation.

At the same time it supports spontaneous breathing by automatically re-
ducing the assistance provided by the ventilator. In the case of insufficient
ventilation, WOBOV will gradually increase ventilator support, i.e., the al-
gorithm will compensate the deficit up to the pre-set minute ventilation
when necessary. In this mode, both pressure-controlled ventilation with
volume guarantee (comparable to dynamic BiLevel) and pressure-assisted
spontaneous breathing with volume guarantee (dynamic PSV) are availa-
ble.

In the WOBOV ventilation mode, an adaptive, closed-loop control system
controls the ventilator. After input of the patient data (body height, MV
support, ...), the ventilator automatically calculates a secure window (min-
imum and maximum tidal volume or respiratory rate).
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Referring to automatic measurements of resistance and compliance,
the WOBOV algorithm continuously calculates the optimal relationship
between tidal volume and respiratory rate in order to keep the work of
breathing as low as possible (Otis or Rohrer equation). When there is
no spontaneous respiratory activity, a pressure-controlled mode with a
guaranteed volume is activated, which continuously adapts the ventila-
tion pressures, the respiratory rate and the I:E ratio. The expiration time
is determined by the expiratory time constant (RCexp) to prevent dynamic
hyperinflation. For patients with spontaneous breathing activity, WOBOV
activates a pressure support with a guaranteed volume. Since the pres-
sure support is automatically reduced as the patient's respiratory efforts
increase, this mode promotes weaning.

2 - '— WOBOV (IV) @% B LQ Lﬂ" ﬁ ® 25:5
Mome St s i b e
p— e o 1MV spontaneous mw“
a - \ RR =N 2
1 ;f'__ IL ‘l \I p: I\ & i ! 15 Backup A BiLavel
k ] = \ = m__ et
bl | 4% "
\H_\r 7;1 e
1 Peak. mibar
- 28 Ventilation
P Plateau ‘mhbar
20 7,0 a0 16 10 4 2 RC exp 17 Mangeu vres
0,4 ; 6
Leakage ® 0
Cstat mifmbar 1 B
44 9 5 32
ap VT/IBW P Plateau  RR spont. PO.1 RSBI etco2 ATPP (es) 18 “ 30 i ) System
11 6,5 17 11 -5,0 22 - 116 R exg. mbarffs) o= -~
e mifkg. mbas Jroin e mimkg bar k ©
The WOBOQV ventilation mode is not available for paediatric
Remark

patients (children and neonates).

i'E Always use the parameter MV support to adapt the minute
volume setting. Do not adapt this setting by changing the
Warning | patient’s body height (IBW).
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Check the depicted range for the adaptive ventilation and
adjust the alarm limits accordingly.

A 5.5.26 CPR

In the CPR mode, the ventilation settings automatically adapt to the indi-
vidual conditions of ventilated patients in need of resuscitation. Addition-
ally, some of the audible alarms are deactivated, while measurement of
the end-tidal CO, concentration is activated.

A

Warning

A

Warning

A

Warning

Some of the audible alarms are inactive, different alarm lim-
its are set (refer to chapter “A 1.3.1 Default alarm limits of
the CPR mode”). The CPR mode shall only be applied in the
presence and under direct supervision of qualified health
care professionals.

The compliance of the thorax changes during resuscitation
measures, which is reflected by appropriate parameter set-
tings in the CPR mode. The user is required to adapt these
settings to the clinical situation when needed.

To continue ventilating the patient after the resuscitation

intervention

+ select another mode

+ check the parameter settings and alarm limits and adapt
them to the clinical situation.
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The CPR mode is only available in the patient category “Adults” and can be
enabled at the configuration level.

When you select and confirm the CPR mode, the patient will receive mod-
ified BiLevel ventilation with the following parameter settings:
0. 100 %

PEEP: 5 mbar

Pinsp: 20 (+PEEP) mbar
Tinsp: 1.0s

Trigger: inactive (Off)

The window of the active ventilation mode is highlighted red.

The end-tidal CO, measurement is activated automatically. The displayed
measured values are based on the last calibration values. Audible alarms
are deactivated to reduce the stress level; hence, the alarm limits in the
Instant View window are highlighted red. At the same time, the info bar
continuously indicates the duration of the CPR mode.

Beginning and end of the CPR ventilation are documented in the trend.
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A 5.5.27 HFOT

In the High Flow Oxygen Therapy mode, elisa 600 / elisa 800 can also be
used as a flow generator for nasal CPAP therapy. For this application, the
flow setting determines the therapeutic CPAP level.

Select this mode with the “nasal cannula” button in the patient interface
area.
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The maximum adjustable flow value is 70 I/min. Whenever

& selecting values greater than 60 I/min, check that the gas

supply is able to deliver this flow without adversely affecting

Warning | other connected systems. In the critical range, the values on
the selector are yellow.
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The device operates according to the accompanying documentation and the
equipment labelling if used according to the accompanying documentation. The
device must be inspected at regular intervals. The device must not be used if
found to be defective. Damaged, missing, clearly worn out, warped or contaminat-
ed parts must be replaced immediately.

2 Instructions for Use Supplement B — CO, Sensor LeoCap | Rev. 05



0 Contents

I General notes
I.1 About this manual

2 Use

2.1 Intended use

2.2 Order numbers

2.3 CO, sensor — details
2.4 Theory of operation

3 General safety instructions
3.1 Safety information
3.2 Symbols on the device and on the packaging

4 Sensor operation
4.1 Installation
4.2 Connecting the sensor
4.3 Checking the CO, data on the device
4.4 Functional description of the device
4.5 Removing the sensor from the patient
4.5.1 Separating the sensor from the airway adapter
4.5.2 Removing the airway adapter from the breathing circuit
4.6 Checks before and after use
4.7 Troubleshooting

5 Disinfection
5.1 Disinfection of the device
5.1.1 Recommended cleaning agents and disinfectants
5.1.2 Cleaning and disinfection
5.2 Disinfection of reusable airway adapters
5.2.1 Reprocessing procedure
5.2.2 Cleaning and disinfection

6 Storage

Instructions for Use Supplement B — CO, Sensor LeoCap | Rev. 05

SN NoUuUu LTy,

CLUUUAEN———

©®®I oo

N
o



7 Disposal
8.1 Maintenance and repair

8.1.1 Device maintenance
8.1.2 Repair

9 Technical data

10 Guidance and manufacturer's declaration

21
21
21
21

22
24

Instructions for Use Supplement B — CO, Sensor LeoCap | Rev. 05



| General notes
I.l About this manual

These instructions for use describe the intended use and the operation of the
following product:
LeoCap CO, mainstream sensor

The manufacturer reserves the right to further develop the device and/or carry
out changes in terms of technical progress.

The manufacturer's contact details are stated on the back cover.

2 Use

2.1 Intended use

The CO, mainstream sensor (hereinafter referred to as “sensor”) is used for
the continuous measurement of the etCO, concentration in the patient’s main
respiratory airflow; it also measures the respiratory rate represented in a cap-
nogram.

The sensor was developed for medical devices used for respiratory care, intensive
care and patient monitoring.

The sensor is equipped with a reusable, sterilizable airway adapter (for adults/
children, or children/neonates), sensor cable and connector.

The LeoCap sensor is only intended for use with the intensive care ventilators of
the elisa family (elisa 300 — elisa 800VIT).

2.2 Order numbers

Description Picture Part no. Part no.
LMI LM
LeoCap CO, - AZ-480100 | 0691530
mainstream sensor 77
volumetric, \
for elisa 300 — elisa 800 \\ !
for SW 2.05.x and
ANy
higher \ \\ —
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Description

Picture

Part no.
LMI

Part no.
LM

Airway adapter for
adults/children
(sterilizable)

AZ-480110

0691531

Airway adapter for
children/neonates
(sterilizable)

AZ-480120

0691533

Holder LeoCap CO
sensor “Classic”

for attachment to a
standard rail

2

AZ-540615

0691532

Holder LeoCap CO
sensor “Standard”
for attachment to a
standard rail

2

— AZ-540645

I

az-540645

2.3 CO2 sensor — details

LeoCap CO, sensor
I Sensor

ventilator)
3 Sensor cable 2.80 m
4 Type plate

2 Connector (connects to intensive care
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2.4 Theory of operation

The sensor allows the continuous measurement of the CO, concentration in the
patient's respiratory airflow by infrared spectroscopy.

The method is based on measuring the absorption of infrared light with a certain
wavelength by CO, molecules. The amount of measured light that passes through
the respiratory gas to the sensor serves as the calculation basis. The concen-
tration of CO, is calculated from the partial pressure at atmospheric pressure
condition.

By means of appropriate accessories, the sensor is connected to the breathing
circuit. The user can choose from different types of airway adapters for neonates,
children and adults.

The sensor is equipped with a monochromatic infrared emitter and a photo de-
tector. The adapter has two sapphire windows, transparent to the emitted in-
frared light. Through these windows, the light emitted from the infrared source
passes through the gas mixture to be analysed and reaches the photo detector.
Thus, the device measures the degree of absorption of infrared rays during their
passage through the gas stream.

3 General safety instructions

These instructions for use are an integral part of the delivery. When the device
changes ownership, the manual must also be handed over. Information contained
in this document can be changed without notice.

The device may only be operated by qualified medical staff (physicians, certified
nursing staff, nursing staff specializing in intensive care medicine, respiratory ther-
apists) in order to guarantee an adequate intervention in the event of a device
malfunction.

Before working with the sensor, carefully read these instructions for use as well as
the Basic Instructions for Use and Supplement A of the intensive care ventilator
used. Improper use of the sensor can cause malfunction, loss of performance and
it can create a hazard for the patient.

If malfunctions or unstable operation of the sensor occur, refer to the trouble-
shooting tips in section 4.7 and also to the appropriate sections of these instruc-

tions for use.

The following signs and symbols are used to identify important information in
these instructions for use:
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AN\

Warning

Caution

Refers to dangerous situations which may occur when failing to
observe the present instructions for use.

“Warning” refers to a situation which may cause injuries to the
user or the patient.

“Caution” refers to a situation which may cause damage to the
equipment.

Reusable consumables have limited service life. Various operation conditions,
cleaning, disinfection and sterilization can lead to the deterioration and the cor-
responding reduction of their service life. If signs of deterioration (cracks, defor-
mation, discolouration, paint peeling off, etc.) are detected, you need to replace
the consumables.

3.1 Safety information

A

Warning

A

Warning

A

Warning

A

Warning

Do not establish a diagnosis solely based on the data acquired with
the sensor. A physician who understands the features, limitations
and characteristics of the sensor and has access to biometric sig-
nals from other devices should provide the overall assessment.

If an emergency occurs during operation (fire, short circuit, etc.),
immediately disconnect the device from the patient and continue
monitoring with another device.

Use the sensor only with the specified intensive care ventilators.
Using devices not explicitly mentioned may cause injuries and
equipment damage.

Do not pull or bend the sensor or the adapter cable and do not
roll equipment trolleys over any cables. Failure to follow these in-
structions may cause cable discontinuity, short circuits, skin burns
on the patient due to elevated device or sensor temperatures re-
sulting from the short circuit in the cable, and failed measurements.
If the sensor or adapter is broken, replace it with a new one.
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>

Woarning

>

Woarning

>

Warning

>

Woarning

>

Woarning

>

Warning

>

Woarning

>

Woarning

>

Warning

Sensor functions may be affected by equipment operated in the
vicinity. Before use, check that the device operates normally when
used in the vicinity of other equipment.

Keep magnetic objects away from the device. Magnetic objects
may distort the waveform and cause incorrect readings.

Do not use the device in the vicinity of nuclear magnetic reso-
nance equipment.

Measurements may not be performed correctly until several min-
utes after connection of the sensor because the temperature of
the device is not yet stable.

Do not allow liquid to enter into the housing of the device during
operation.

Do not immerse the device in liquids, such as water or disinfectant.

The CO, sensor is not defibrillation-proof. It is mandatory to re-

move the CO, sensor from the patient during defibrillation.

Use only the specified airway adapters. Otherwise, the maximum
performance cannot be guaranteed due to larger dead space, leak-
age or an unsafe (electrical) connection, etc.

Do not use the adult/paediatric adapter on neonates because the
dead space of the airway adapter is 5 ml.
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Select the airway adapter taking into consideration the patient
weight and ventilation volume. If an inappropriate airway adapter is
used, the resistance in the breathing circuit increases, which leads
to incorrect measurements.

>

Warning

Major changes of the operating temperature and considerable
amounts of condensation in the airway adapter may lead to incor-
Warning | rect measurements.

> ip

Do not let the patient bite on the interface cable or sampling line.

3 This may damage to the device and harm the patient.
Warning

It is strongly recommended to operate the device in an electro-
magnetic environment as specified in chapter 10. Otherwise, the
maximum performance cannot be guaranteed due to electromag-
netic disturbances.

>

Caution

Recommended separation distances between portable and mobile
radio frequency (RF) communications equipment and the device
Caution | are stated in chapter 10.

>

3.2 Symbols on the device and on the packaging

& Caution!

LOT Lot number

Serial number

Medical Device

Unique Device ldentification

Manufacturer

Date of manufacture

LR[S EE

10 Instructions for Use Supplement B — CO, Sensor LeoCap | Rev. 05



The device fulfils the requirements of Directive 93/42/EEC concerning
c E 0123 medical devices and of Regulation (EU) 2017/745, provided it is operated

according to the instructions for use.
0123 is the notified body.

[ ] . .
Follow the instructions for use!
® Prohibition sign

P44 Protection class according to DIN EN 60529

ﬁ The sensor must be disposed of in compliance with Directive 2002/96/
EC.

—

4 Sensor operation
4.1 Installation

To ensure the best possible sensor performance, it needs to be correctly installed
and connected.The sensor is to be treated like an electronic device and must be
properly secured with the available accessories.

Communication to and from the device is via a serial connection (BF interface of
the intensive care ventilator).

4.2 Connecting the sensor

* Connect the LeoCap CO, sensor to the configured BF interface on the back
of the ventilator using the connection cable.You can review the current inter-
face configuration on the standby or ventilation screen under the “Status” tab
by selecting the second view with a horizontal swipe. If in doubt, contact your
service technician.
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A

Warning

A

Warning

Always connect type BF equipment to the intensive care ventilator
before connecting it to the patient.

Be sure to connect the equipment only to the interfaces on the
back of the intensive care ventilator intended for the respective
purposes.

* Check the windows in the sensor and in the airway adapter. They must be dry
and clean. If necessary, clean or replace the airway adapter.
* Attach the CO, sensor to the measuring cuvette so that you hear it click into

place.

Breathing cn‘cwth G‘

* Integrate the assembled cuvette/sensor unit between the HME filter and the
patient (at the patient end of the circuit).

Remark

Remark

A

Caution

Check the correct orientation.

Check the temperature of the measuring cuvette. Cold cuvettes
may cause fogging of the windows, which may have an adverse
effect on the measurement results.

Do not touch the windows of the measuring cuvette. Finger prints
may also lead to incorrect measurement results.
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with respect to ground. This orientation reduces or completely
prevents contamination of the adapter windows by the patient’s
secretions.

j The windows in the airway adapter should be arranged vertically

Warning

& Follow the instructions for use (Basic Manual and Supplement A)
of the respective intensive care ventilator.

Caution

When not in use, the sensor should be stored in the optional holder which can
be mounted on either of the two handles on the sides of the ventilator unit or on
the standard rail of the optional cart.

*  The maximum performance is reached after a warm-up of about 2 minutes.
* Check whether the screen of the ventilator displays measurement results.

4.3 Checking the CO, data on the device

Check that the CO, data are correctly displayed on the intensive care ventilator.
For further information, please refer to the instructions for use of the intensive
care ventilator.

Periodically check the breathing circuit for water accumulation. Accumulated wa-
ter should be removed immediately.

Especially when an uncuffed tracheal tube is used, the CO, partial pressure curve
may be inaccurate due to leakage at the tracheal tube.

When using the airway adapter with a constant flow ventilator, the end-tidal CO,
partial pressure curve may be unstable due to the low respiratory flow (depend-
ing on the settings at the intensive care ventilator).

4.4 Functional description of the device

During operation the connected intensive care ventilator displays the measured
etCO, value and the capnogram. For further information, please refer to the in-
structions for use of the intensive care ventilator.

Depending on the configuration of the intensive care ventilator, the CO, concen-
tration is displayed as a partial pressure (mmHg or kPa) and (or) as a percentage
concentration (%).

If normal operation is not possible, the sensor will be disabled and an error mes-
sage will be displayed. For further information about sensor messages, please refer
to the instructions for use of the intensive care ventilator.
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Remark ‘ Calibration of the LeoCap sensor is an automatic routine function.

4.5 Removing the sensor from the patient

ﬁ When removing the sensor, do not hold only the cable or only
the sensor.The cable may break or the sensor may be damaged by
Caution | excessive force.

4.5.| Separating the sensor from the airway adapter

Hold the adapter in the breathing circuit with one hand and the sensor with the
other hand. Lift off the sensor.

4.5.2 Removing the airway adapter from the breathing circuit

Disconnect the airway adapter from the breathing circuit without exerting ex-
cessive force.

4.6 Checks before and after use

After unpacking a new sensor, handle it with care because static electricity, water
or chemical solutions may cause damage.

Before each use, check the sensor and the external surfaces of the reusable air-
way adapter (especially the optical elements) for contamination. Contamination
and moisture can reduce the measuring accuracy of the CO, sensor. If necessary
wipe the windows clean with a moist cloth.

Also make sure that the connectors and cables are intact.

A damaged airway adapter must be replaced with a new one.

If necessary, clean and disinfect the CO, sensor and the airway adapter according
to chapter 5; all surfaces must be dry and clean.
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4.7 Troubleshooting

Problem Possible causes Remedy
Environment causes Turn off the devices that
electromagnetic inter- | cause strong electromagnetic
ference interference

On the screen of the inten-
sive care ventilator, select

the “Status” tab and go the
BF interface was not second view which shows the
configured current configuration of the
BF interfaces.

If in doubt, contact your ser-
vice technician.

Measurement is not
performed

Measurements may be incor-

Rapid temperature rect when rapid temperature
change changes and condensation
The measured value oceur

is inaccurate
Water has accumu-

lated in the airway
adapter

Remove water from breathing
circuit

5 Disinfection

5.1 Disinfection of the device

Disinfect the surface of the CO, mainstream sensor (including the windows) by
wiping down with a damp cloth; wipe them again with a clean, lintfree cloth.The
windows of the sensor should always be clean and dry.

ﬁ The device shall be cleaned and disinfected after each use, before
commissioning, maintenance or returning it to the manufacturer

Caution | for repair.

& Do not spill liquids on the device.
Caution
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i'f Application of high temperatures and chemical sterilization tech-
niques, including immersion of the device in disinfecting solution is
Caution | strictly prohibited!

A Do not allow the pins of the device connector to become wet.This

3 may cause a device failure.The interface cable may be damaged.
Caution

i} When disinfecting the interface cable by pulling it through a swab
or cloth moistened with disinfectant, do not apply excess tension
Caution | to the cable.

5.1.1 Recommended cleaning agents and disinfectants

Hydrogen peroxide solution (3%) with 0.5% solution of ionic surface-active
substances

Alcohol solution (ethyl or isopropyl alcohol) 70%

Chlorhexidine gluconate solution (0.5%)

It is possible to use other approved cleaning agents and disinfectants with similar
active ingredients in the right concentration that are commonly used in hospitals.

5.1.2 Cleaning and disinfection

Disconnect the sensor plug from the Intensive care ventilator; disconnect the
airway adapter from the sensor.

Clean and disinfect the surfaces of the sensor, which are not intended for
sterilization, by wiping them down with a gauze swab or soft cloth moistened
with one of the cleaning agents and disinfectants mentioned above. Squeeze
the cloth before wiping down the device to prevent liquid from entering the
device. Use only distilled water to prepare the cleaning and disinfection solu-
tion. Follow the instructions for use from the manufacturer’s of the cleaning
agents and disinfectants.

Before the next application, check the sensor windows: they must be com-
pletely dry and clean.Also check the windows for stains from cleaning agents
or water.
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5

Caution

Caution

.2 Disinfection of reusable airway adapters

& Adapters are supplied non-sterile. Airway adapters must be repro-
cessed (resterilized) before and after use.

& Do not use rough brushes, sharp tools and abrasive materials for
manual cleaning!

The adapters withstand at least 100 reprocessing cycles (unless damaged during
use). Use only distilled water to prepare the solution.

5.2.| Reprocessing procedure

Disconnect the adapter from the sensor.

Clean and disinfect the adapter according to the following recommendations.
Check the adapter for defects.

Place the adapter into the special container for autoclaving.

Sterilize the adapter by autoclaving according to the following recommenda-
tions.

Check that the adapter is completely dry before packaging it after steriliza-
tion.

Store the adapter in its packaging.

Before use, check that the adapter windows are clean and dry.After connect-
ing the adapter to the sensor, perform the necessary tests and calibrations.
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5.2.2 Cleaning and disinfection

Recommended cleaning agents and disinfectants

Cleaning agents:

* lonic, surface-active substances, 0.5% solution

* Neutral soap solution

* Neodisher Mediclean forte | %, manufacturer: Dr.Weigert

Disinfectants:

* Lysetol AF and Gigasept FF, manufacturer: Schiilke & Mayr

* Sekusept PLUS, manufacturer: Henkel-Ecolab

» CIDEX, manufacturer: Johnson & Johnson or glutaraldehyde solution (concen-
tration < 3.6 %)

It is possible to use other approved cleaning agents and disinfectants with similar

active ingredients in the right concentration that are commonly used in hospitals.

Cleaning

» Disconnect the adapter from the sensor.

* Immerse the adapter in warm cleaning solution (temperature below 40 °C)
prepared with one of the recommended cleaning agents. Put the adapter on
the cleaning tray to soak it in the solution. Make sure that the adapter is com-
pletely covered by the solution and that there are no air bubbles in opening
and cavities of the adapter. Use a soft plastic brush for removing solid particles
from the surface of the adapter. Exposure time and cleaning method depend
on the cleaning agent used. Observe the manufacturer’s instructions.

* Rinse the adapter with clean, running water and follow the recommendations
of the manufacturer of the cleaning agent.

Disinfection

* Immerse the adapter in disinfecting solution for disinfection. Put the adapter
on the cleaning tray to soak it in the solution. Make sure that the adapter is
completely covered by the solution and that there are no air bubbles. Expo-
sure time and disinfection method depend on the disinfectant used. Observe
the manufacturer’s instructions.

* Allow the adapter to air dry. Do not wipe the adapter down while it is drying.

* Inspect the adapter and discard it if found to be defective.

Automated cleaning and disinfection

For automated cleaning and disinfection, use washer disinfectors that comply with
the ISO 15883 standard. A suitable cleaning agent is Neodisher FA®, a suitable
neutralizer, Neodisher Z®, both manufactured by Dr. Weigert. Observe the in-
structions for use of the washer disinfector and of the cleaning agent. The table
below provides a general guideline for cleaning/disinfection.
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Recommended stages for automated cleaning and disinfection

Stage Temperature Duration
Pre-rinsing Cold water 3 min
Cleaning 65 °C 5 min
Neutralizing Hot water | min
Rinsing Cold distilled water 3 min
Thermal disinfection 93 °C 44 min
Drying 120 °C 12 min
Packaging

After cleaning and disinfection, put the adapter in sterile packaging. The sterile
packaging must fulfil the requirements of the ISO 11607 standard.

Sterilization
Sterilize the adapters in a hot steam sterilizer at 134 °C and 0.21 MPa. Minimum
duration of a sterilization cycle: 5 minutes

6 Storage

Store the device in its original packaging in a closed, ventilated room at an air
temperature between 5 °C and 40 °C and a maximum relative humidity of 80%
at a temperature of 25 °C.

In case of temporary withdrawal from the packaging, store the device at an am-
bient temperature of 5 °C to 40 °C and a maximum relative humidity of 80% (at
25 °C). Devices should be stored on a rack in a single line. Do not store the device
in places where acid vapours or other harmful vapours may occur.

In case of long-term storage after use, the device should be placed in a polyeth-
ylene case and, if possible, in the original packaging to protect it from mechanical
damage.

The device may be transported in the original packing without any limitation of
distance, according to the applicable transportation regulations. The temperature
range for transport is from -50 °C to +50 °C.

i} After transport at temperatures below 0 °C, the device should be
allowed to accommodate to the normal ambient conditions for 12
Caution | hours before unpacking.

20 Instructions for Use Supplement B — CO, Sensor LeoCap | Rev. 05



7 Disposal

At the end of its service life or when its performance deteriorates, the device
should be disposed of

in compliance with the relevant applicable, local regulations for collection, storage
and disposal of hospital waste.

& Dispose of the packaging material according to the local guidelines

X and the disposal guidelines valid in your facility.
Caution

For countries covered by Directive 2002/96/EC (WEEE):
The device is not intended for household use and is not subject to
— disposal with standard electrical and electronic equipment.

For detailed information contact your local health or environmental authorities
or your waste management company.

Prior to disposal, the device must be cleaned and disinfected as described in
chapter 5.

8.1 Maintenance and repair
8.1.1 Device maintenance

For consistent measuring accuracy, check the measuring accuracy every six
months.

When the device is removed from service and stored temporarily, its functionality
should be checked every 12 months.

The device does not require routine calibration.

8.1.2 Repair

If a problem exists that can only be remedied by disassembling the electronic
components, the device must be sent to an authorized service centre where
repairs will be carried out by specialized technicians and with the appropriate
equipment.
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9 Technical data

Technical data

Sensor type

CO2 mainstream sensor

Functional principle

Non-dispersive infrared sensor (NDIR)

Initialization time

20 s (at an ambient temperature of 25 °C)

CO, measuring range

0 —20 vol% (0 — 150 mmHg)

CO, measuring
accuracy

1(0.2 vol% + 2 % of reading)* or
%(1.5 mmHg + 2 % of reading)*

CO, measurement
resolution

0.1 vol% or
0.1 mmHg

Response time

approx. 10 ms

Respiratory rate

0 — 200 breaths per minute

Accuracy of the res-
piratory rate meas-
urement

+| breath

Calibration

No user calibration required

Airway adapter

for adults / children (reusable),

for children / neonates (reusable)

Material: polysulphone

Dead space volume:

<5 ml (adult/pediatric),

<I| ml (pediatric/neonate)

Sterilization:

ethylene oxide/autoclaving up to 100 times
Compliance with ISO 5356-1:2015

Compensation

Atmospheric pressure: 390 — 900 mmHg
Adjustable compensation for O2, N2O and anaesthetic
gas

Electrotechnical data

Connector RS232
4-pin Lemo Redel
Power Voltage: 5.0V + 5%
Power consumption: 1.3 W;
less than 2 W during warm-up
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Operating conditions

Ambient temperature

10-35°C

Relative humidity

10 — 90% (at ambient temperature of 25 °C)

Storage conditions

Ambient temperature

5-40°C

Relative humidity

<80 % (at ambient temperature of 25 °C)

Atmospheric pres-
sure

390 — 900 mmHg

Transport conditions

Ambient temperature

-50-50 °C

Relative humidity

<80 % (at ambient temperature of 25 °C)

Standards compliance

+ Safety: the device complies with IEC 60601-1,1SO 80601-2-55.

* Electromagnetic compatibility (EMC): the device meets the requirements
of IEC 60601-1-2.The device is intended for use in the electromagnetic
environment specified in chapter 0.

The following factors may impair the CO, measuring accuracy:
* mechanical damage of the device

Remark |+ cyclical pressure peaks of up to 10 kPa (100 cmH,O)

* high gas humidity or condensate
* leakage or internal venting of the sampled gas

The respiratory rate (RR) has no influence on the measuring accu-

Remark | racy of the CO, concentration within the specified RR measuring

Remark
hours.

range and at an |:E ratio of I:I.

There is no drift in the CO, measuring accuracy for at least 6
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| 0 Guidance and manufacturer's declaration

Electromagnetic environment:
Refer to the appropriate chapter in the instructions for use of the connected
intensive care ventilator.

Electromagnetic emissions

Emission Compli- Electromagnetic
tests ance environment - guidance
The device uses RF energy only for its
RF emissions internal function. Therefore, its RF emis-
CISPR 11:2009 Group | sions are very low and are not likely to
cause any interference in nearby electronic
device.
RF emissions
CISPR 11:2009 ClassA The device can be used in industrial areas
Harmonic emis- and hospitals (CISPR || class A). If used in
sions Class A a residential environment (for which CISPR
IEC 61000-3- I'l class B is normally required), this device
2:2005 might not offer adequate protection to
Voltage fluctu- radio-frequency communication services.
ations/ flicker The user might need to take mitigation
emissions Complies | Measures, such as relocating or re-orient-
IEC 61000-3-3:95 ing the device.
+A1:2001

Electromagnetic immunity:

Immunity
test

IEC 60601
test level

Electromagnetic environ-
ment -
guidance

Compliance
level

Electrostatic
discharge
(ESD)

IEC 61000-4-
2:2008

+ 8 kV contact

+ 15 kV air

Floors should be wood, concrete
or ceramic tile. If floors are
covered with synthetic material,
the relative humidity should be at
least 30%.

+ 8 kV contact
+ |5 kV air

24
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* 2 kV for + 2 kV for
EIecFricaI fast power supply power supply The mains power quality should
transient/burst lines lines - -
be that of a typical commercial
IEC 61000-4- | £ | kV for + 1 KV for or hospital environment.
4:2012 input/output input/output
lines lines
S | kVlineto | £ 1 kVlineto | The mains power quality should
uree li li be that of a typical commercial
IEC 61000-4- o e o i
52005 +*2kVliineto | *2kV lineto or hospital environment.
’ earth earth
<5%U, <5%U_
(>95 % dip in (>95 % dip in
u) u)
Voltage dips, for 0.5 cycles for 0.5 cycles
short inter- The mains power quality should
ruptions and <5%U; <5% U, be that of a typical commercial
voltage varia- (>95 % dip in (>95 % dip in or hospital environment.
tions on power u) u) If the user of the device requires
supply input for | cycle for | cycle continued operation during
lines power mains interruptions, it is
70 % U, 70 % U, recommended that the device be
(30 % dipinU) | (30 % dipinU,) | powered from an uninterruptible
IEC 61000-4- for 25 cycles for 25 cycles power supply or a battery.
1 1:2004
<5%U, <5% U,
(> 95 % dip in (> 95 % dip in
U for5s U)for5s
Power frequen-
cy (50/60 Hz) Power frequency magnetic fields
magnetic field should be at levels characteristic
30A/m 30A/m of a typical location in a typical
commercial or hospital environ-
IEC 61000-4- ment.
8:2009

Note: U_ is the AC mains voltage prior to application of the test levels.
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Immunity
test

IEC 60601
test level

Compliance
level

Electromagnetic
environment -
guidance

Conducted RF
IEC 61000-4-
6:2013

3Vrms
150 kHz to 80
MHz

3Vrms

Portable and mobile RF com-
munications equipment should
be used no closer to any part
of the device, including cables,
than the recommended sepa-
ration distance calculated from
the equation applicable to the
frequency of the transmitter.

Recommended separation
distance

d=12VP

Radiated RF
IEC 61000-4-
3:2008

3V/m
80 MHz to 2.7
GHz

3V/im

d=1.2VP
(80 MHz to 800 MHz)

d=23VP
(800 MHz to 2.7 GHz),
where P is the maximum output
power rating of the transmitter
in watts (W) according to the
transmitter manufacturer and
dis the recommended separation
distance in meters (m).

Field strengths from fixed RF

transmitters, as determined by an

electromagnetic site survey (a)

should be less than the com-

pliance level in each frequency
range. (b)

Interference may occur in the
vicinity of equipment marked
with the following symbol:

(@

NOTE | At 80 MHz and 800 MHz, the higher frequency range applies.
NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is
affected by absorption and reflection from structures, objects and people.

26
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(a) Field strengths from fixed transmitters, such as base stations for radio (cellular/
cordless) telephones and land mobile radios, amateur radio,AM and FM radio broad-
cast and TV broadcast cannot be predicted theoretically with accuracy.

To assess the electromagnetic environment due to fixed RF transmitters, an electro-
magnetic site survey should be considered.

If the measured field strength in the location in which the device is used exceeds the
applicable RF compliance level above, the device should be observed to verify normal
operation.

If abnormal performance is observed, additional measures may be necessary, such as
re-orienting or relocating the device.

(b) Over the frequency range of 150 kHz to 80 MHz, field strengths should be less
than 3V/m.

Recommended separation distances between portable and mobile RF
communications equipment and the device

The device is intended for use in an electromagnetic environment in which radi-
ated RF disturbances are controlled. The customer or the user of the device can
help prevent electromagnetic interference by maintaining a minimum distance
between portable and mobile RF communications equipment (transmitters) and
the device as recommended below, according to the maximum output power of
the communications equipment.

Separation distance according to frequency of transmit-
Rated maximum ter,m
"t‘r'ta'::fnﬁftszf 150 kHz to 80 MHz | 80 MHz 10800 MHz | 00 iz t0 25
d=12VP d=12VP d=27p
0.0l 0.12 0.12 0.23
0.1 0.37 0.37 0.74
| 1.20 1.20 2.30
10 3.80 3.80 7.30
100 12.00 12.00 23.00

For transmitters rated at a maximum output power not listed above, the recommend-
ed separation distance D in metres (m) can be estimated using the equation applicable
to the frequency of the transmitter; where P is the maximum output power rating of
the transmitter in watts (W) according to the transmitter manufacturer.

NOTE | At 80 MHz and 800 MHz, the separation distance for the higher frequency
range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is
affected by absorption and reflection from structures, objects and people.
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The device operates according to the accompanying documentation and the
equipment labelling if used according to the accompanying documentation. The
device must be inspected at regular intervals. The device must not be used if
found to be defective. Damaged, missing, clearly worn out, warped or contaminat-
ed parts must be replaced immediately.
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| General notes
|.! About this manual

These instructions for use describe the intended use and the operation of the
following product:
Multi-gas sensor LeolLyzer

The manufacturer reserves the right to further develop the device and/or carry
out changes in terms of technical progress.

The manufacturer's contact details are stated on the back cover.

2 Use

2.l Intended use

The Leolyzer multi-gas sensor (hereinafter referred to as “device”) is used for
non-invasive measurement of the following gas concentrations:

Inspiration:

+ CO,

* Isoflurane

* Sevoflurane

Expiration:

+ CO,

e Isoflurane

* Sevoflurane

The Leolyzer multi-gas sensor is designed for use with medical devices for res-
piratory care, intensive care and patient monitoring.

The device is suitable for all patient categories.
The device is only intended for use with the intensive care ventilators of the

elisa family (elisa 300 — elisa 800VIT) (hereinafter referred to as “intensive care
ventilator”).
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2.2 Scope of delivery

Content

A Multi-gas sensor Leolyzer
B Connecting cable

C Sampling line

D Airway adapter

E Water trap

2.3 lllustrations

Device components
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Front view

F O-rings
G LED display &h
I—E

e
i i——

Rear view

H Interface cable connector

J Sample gas outlet

2.4 Theory of operation

The device allows the continuous measurement of COZ, isoflurane and sevoflu-
rane gas concentrations in the patient's respiratory air flow by infrared spectros-

copy.

The method is based on the measurement of infrared light absorption at wave-
lengths of 4.2 pm, 7.85 pm, and 8.3 pm.The measured amount of light that passes
through the gas to the photo sensor serves as the calculation basis. The con-
centration of CO, and anaesthetic gas is calculated from the partial pressure at
atmospheric pressure conditions.
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The device is connected to the breathing circuit using the airway adapter and the
sampling line.

An infrared light source and a photo sensor are integrated in the device.The gas
mixture to be analysed is conducted through a measuring cell. The light emitted
by the infrared light source reaches the photo sensor after passing through the
measuring cell. Thus, the device measures the degree of absorption of infrared
light during its passage through the gas stream.

3 General safety instructions

These instructions for use are an integral part of the delivery. When the device
changes ownership, the manual must also be handed over. Information contained
in this document can be changed without notice.

The device may only be operated by qualified medical staff (physicians, certified
nursing staff, nursing staff specializing in intensive care medicine, respiratory ther-
apists) in order to guarantee an adequate intervention in the event of a device
malfunction.

Before working with this device, carefully read these instructions for use as well
as the Basic Instructions for Use and Supplement A of the intensive care ventila-
tor used. Improper use of the device can cause malfunction, loss of performance
and it can create a hazard for the patient.

If malfunctions or unstable operation of the device occur, refer to the trouble-
shooting tips in section 4.1 I.

The following signs and symbols are used to identify important information in
these instructions for use:

Refers to dangerous situations which may occur when failing to
observe the present instructions for use.

“Warning” refers to a situation which may cause injuries to the

Warning .
user or the patient.

“Caution” refers to a situation which may cause damage to the

Caution .
equipment.
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Reusable consumables have a limited service life. Various operating conditions as
well as cleaning, disinfection and sterilization procedures can adversely affect the
material and reduce the service life. If signs of deterioration (cracks, deformation,
discolouration, paint peeling off, etc.) are detected, you need to replace the con-

sumables.

3.1 Safety information

A

Woarning

>

Woarning

>

Warning

>

Woarning

>

Woarning

>

Warning

>

Warning

If an emergency occurs during operation (fire, short circuit, etc.),
immediately disconnect the device from the patient and continue
monitoring with another device.

Use the device only with the specified intensive care ventilators.
Using devices not explicitly mentioned may cause skin burns.

Do not pull or bend the interface cable of the device. Failure to
follow these instructions may cause cable discontinuity, short cir-
cuits, failed measurements and skin burns on the patient due to
elevated device temperatures resulting from the short circuit in
the cable. Replace defective devices with new ones.

Do not let the patient bite on the interface cable or sampling line.
This may damage to the device and harm the patient.

Keep magnetic objects away from the device. Magnetic objects
may distort the waveform and cause incorrect readings.

The device is not defibrillation-proof. It is mandatory to remove
the device from the patient during defibrillation.

Empty the water trap reservoir when it is half full. It should never
be filled to the marked maximum fill level. Remember that liquid
getting into the measuring path of the device will lead to malfunc-
tion.

Instructions for Use Supplement C — Multi-Gas Sensor LeolLyzer | Rev. 03 9



>

Woarning

>

Warning

>

Warning

>

Warning

>

Warning

>

Caution

>

Caution

>

Caution

>

Caution

Do not carry the device with a full water trap while in use, and
do not remove the water trap while the device is operating to
prevent liquid getting into the measuring path.

Do not turn the device even with a partially filled water trap. This
can cause device malfunction.

Do not use the device in the vicinity of nuclear magnetic reso-
nance equipment.

Do not blow into the sampling line while it is connected to the de-
vice.The high pressure may damage the components of the pneu-
matic circuit. Disconnect the sampling line before flushing.

Do not allow liquid to enter into the housing of the device during
operation.

Do not establish a diagnosis solely based on the data acquired
with the device. A physician who understands the features, limita-
tions and characteristics of the device should provide the overall
assessment.

The device functions may be affected by equipment operated in
the vicinity. Before use, check that the device operates normally
when used in the vicinity of other equipment.

The device cannot be used with high-frequency electrosurgical
devices.

Keep magnetic objects away from the device. Magnetic objects
may distort the waveform and cause incorrect readings.
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>

Caution

>

Caution

>

Caution

>

Caution

>

Caution

>

Caution

>

Caution

>

Caution

Remark

Measurements may not be performed correctly until several min-
utes after connection of the device because the temperature of
the device is not yet stable.

Use only the specified airway adapter. Otherwise, the maximum
performance cannot be guaranteed due to larger dead space, leak-
age or an unsafe (electrical) connection, etc.

The measured value may be incorrect when the ambient temper-
ature changes significantly during operation.

The gas mixture must be free from nitrous oxide.

It is strongly recommended to operate the device in an electro-
magnetic environment as specified in chapter 10. Otherwise, the
maximum performance cannot be guaranteed due to electromag-
netic disturbances.

Certain gases in the mixture can lead to measurement errors. See
chapter 10.

Recommended separation distances between portable and mobile
radio frequency (RF) communications equipment and the device
are stated in chapter 10.

After each use, we recommended disconnecting the sampling line
from the device and leaving the device on for another 10 to 30
minutes to allow the internal pneumatic path to dry. Do not switch
off the intensive care ventilator or deactivate the multi-gas meas-
urement function during this time.

Device, airway adapter, sampling line, water trap and packaging are
not made with natural rubber latex.
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Only healthcare personnel who have read these instructions for use and under-
stand its content are allowed to use the device.

3.2 Symbols on the device and on the packaging

& Attention, read accompanying documents!

| e: Sample gas

@I Serial number

REF Part number

Medical Device

Unique Device Identification

Transport and storage at temperatures from +5 °C to +40 °C

This side up

Keep dry

Fragile, handle with care

Manufacturer

Date of manufacture

The device fulfils the requirements of Directive 93/42/EEC concerning
c € 0123 medical devices and of Regulation (EU) 2017/745, provided it is operated

according to the instructions for use.
0123 is the notified body.

P22 Protection class according to DIN EN 60529

E The device must be disposed of in compliance with Directive 2002/96/
EC

—
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3.3 Colour of the indicator lights and its meaning

Colour Meaning

Red Device defect

The device is preparing for a measurement (warming up,

Green flashing calibration)

Green Ready for use

The device is monitoring the respiratory rate and the CO,
Blue concentration. The higher the CO, concentration in the
expired air, the brighter the indicator shines.

4 Operation

4. | Installation

Using the connection cable, connect the device to the configured BF interface at
the back of the intensive care ventilator.

elisa 600 elisa 800 — interfaces on the back

On the screen of the intensive care ventilator, select the “Status” tab and go the
second view which shows the current configuration of the interfaces.
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& Always connect type BF equipment to the intensive care ventilator

3 before connecting it to the patient.
Warning

ﬁ Be sure to connect the equipment only to the interfaces on the
back of the intensive care ventilator intended for the respective

Woarning | Purposes.

4.2 Connecting the device

*  Check the sampling line. The sampling line must be dry and clean.

* Install the water trap: it must click into place.

* Insert the airway adapter between the Y-piece and the tube of the breathing
circuit. (See illustration).

* Connect the sampling line to the airway adapter by turning the line clockwise.

* Connect the sampling line to the water trap by turning the line clockwise.

Suspend the middle part of the sampling line above the level of its
& ends to drain the condensate formed in the sampling line. To prevent
moisture accumulation in the airway adapter, it should be positioned

Caution | ¢, that the port where the sampling line is connected points UP.

( )

J

* The maximum performance is reached after about 10 minutes. The indicator
flashes green during the warm-up phase.

* Check whether the screen of the intensive care ventilator displays readings.

* The device is ready for operation when the indicator is green.

* The device is not ready for operation when the indicator is red. Check the
device function.
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A Follow the instructions for use of the respective intensive care

3 ventilator.
Caution

4.3 Sample gas outlet

The sample gas outlet is located on the back of the device.
Via the sample gas outlet, the gas sample can be returned to the breathing circuit
or disposed of in the residual gas filter or in the anaesthetic gas scavenging system.

Please contact our field service department for the required accessories.

4.4 Multi-gas measurement

For details of the multi-gas measurement procedure, please refer to the appropri-
ate chapter in the instructions for use of the intensive care ventilator used.

4.5 Checking measurements

Check that the CO,, sevoflurane and isoflurane data are displayed correctly on
the connected intensive care ventilator. For further information, please refer to
the instructions for use of the intensive care ventilator.

Especially when an uncuffed tracheal tube is used, the partial pressure curves of
CO,, sevoflurane and isoflurane may be inaccurate due to leakage at the tracheal
tube.

4.6 Functional description of the device

The measured values of etCO,, etISO, etSEV, inCO,, inISO, inSEV and respiratory
rate, the capnogram and anaesthetic gas curves are displayed on the screen of the
intensive care ventilator. For further information, please refer to the instructions
for use of the intensive care ventilator.

Depending on the configuration of the intensive care ventilator, the CO,, sevoflu-
rane or isoflurane concentration is displayed as a partial pressure (mmHg or kPa)
and (or) as a percentage concentration (%).

If normal operation is not possible, the device will be disabled and an error mes-
sage will be displayed on the intensive care ventilator. For further information
about system messages, please refer to the instructions for use of the intensive
care ventilator.
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4.7 Zero adjustment

The device has an automatic zero calibration function. In the first 10 minutes after
the device is switched on, calibrations are carried out every 90 seconds.After this
time, zero calibration occurs if the device detects the need for it. In the first half
hour after being switched on, the device automatically checks every 5 minutes
whether a zero adjustment is required; afterwards, the interval is |5 minutes.
Calibration takes less than 5 seconds.

Manual zero calibrations should be performed when conditions change signifi-
cantly between automatic zero calibrations (pressure, temperature, etc.) and if
the measured values do not seem plausible.

4.8 Removing the device from the patient

i} When removing the device, do not hold the interface cable or
the sampling line.The interface cable and the sampling line may be
Caution | damaged when subjected to excessive force.

Hold the breathing circuit firmly with one hand and disconnect the sampling line
by turning it counter-clockwise with the other hand. If necessary, close the valve
of the airway adapter.

4.9 Emptying the water trap

If you need to empty the water trap, press the two tabs on the sides of the water
trap and pull it carefully forward, away from the device.

ﬁ Empty the water trap when it is half full. It should never be filled to
the marked maximum fill level. Please note that liquid getting into
Warning | the measuring path of the device will lead to malfunction.

Open the water trap by pulling the top straight upward.Thoroughly rinse and dry
the reservoir before putting the top back into place.

Attach the water trap to the device and push in until you hear the tabs lock into
place.

4.1 0 Checks before and after use

After unpacking a new device, handle it with care because static electricity, water
or chemical solutions may cause damage. Check the cleanliness of the device, the
surface of the reusable water trap, the sampling line and the airway adapter.

If necessary clean and disinfect the device and reprocess the water trap (see
chapter 5).
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4.1 | Troubleshooting

Problem Possible causes Remedy

Turn off the devices that
cause strong electro-
magnetic interference

Unsuitable electromag-
netic environment

On the screen of the
intensive care ventilator,
Measurement is not select the “Status” tab
performed and go the second view
which shows the current
configuration of the BF
interfaces.

If in doubt, contact your
service technician.

BF interface was not
configured

Measurements may be
Rapid temperature incorrect when rapid
The measured value is change temperature changes
inaccurate occur

Water has accumulated
in the water trap

Empty the water trap

5 Disinfection

5.1 Cleaning and disinfection of the device

The water trap and the sampling line must be regularly checked for contamination,
defects and soiling. They must be replaced when necessary.

Applicable hygiene guidelines valid in the respective countries and facilities shall
be observed.

& It is mandatory to disconnect the device from the intensive care

3 ventilator before disinfection.
Warning

A Do not allow liquid to enter into the housing of the device during
disinfection.

Woarning
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>

Do not reuse disposable accessories that are marked “single use”.
Woarning

>

Do not sterilize.
Caution

>

Do not disinfect the cable by immersion in disinfecting solution.
Caution

Do not allow the pins of the device connector to become wet.This
may cause a device failure. The interface cable may be damaged.

>

Caution

When disinfecting the interface cable by pulling it through a swab
or cloth moistened with disinfectant, do not apply excess tension
Caution | to the cable.

>

ﬁ The device shall be cleaned and disinfected after each use, before
commissioning, maintenance or returning it to the manufacturer

Caution | for repair.

5.2 Recommended cleaning agents and disinfectants

Hydrogen peroxide solution (3 %) with 0.5% solution of ionic, surface-active
substances

Alcohol solution (ethyl or isopropyl alcohol) 70%

Chlorhexidine gluconate solution (0.5%)

It is possible to use other approved cleaning agents and disinfectants with
similar active ingredients in the right concentration that are commonly used
in hospitals.

5.3 Cleaning and disinfection procedure

Disconnect the interface cable of the device from the intensive care ventilator,
disconnect the airway adapter from the breathing circuit, disconnect the wa-
ter trap and the sampling line with the airway adapter from the device.

Clean and disinfect the device housing by wiping it down with a gauze swab or

18 Instructions for Use Supplement C — Multi-Gas Sensor Leolyzer | Rev. 03



soft cloth moistened with a cleaning agent or disinfectant mentioned above.
Squeeze the cloth before wiping down the device to prevent liquid from en-
tering the device. Use only distilled water to prepare the cleaning and disinfec-
tion solution. Follow the instructions for use from the manufacturer’s of the
cleaning agents and disinfectants.

» Disinfect the interface cable by pulling it through a swab moistened with dis-
infectant.

* The water trap is not intended for sterilization. Clean the water trap only with
a mild detergent or no detergent at all. Thoroughly rinse and dry the reservoir
before use.

6 Storage and transport

Store the device in its original packaging in a closed, ventilated room at an air
temperature between 5 °C and 40 °C and a maximum relative humidity of 80%
at a temperature of 25 °C.

In case of temporary withdrawal from the packaging, store the device at an am-
bient temperature of 5 °C to 40 °C and a maximum relative humidity of 80% (at
25 °C). Devices should be stored on a rack in a single line. Do not store the device
in places where acid vapours or other harmful vapours may occur.

In case of long-term storage after use, the device should be placed in a polyeth-
ylene case and, if possible, packaged in the original packaging to protect it from
possible mechanical damage.

The device may be transported in the original packing without any limitation of
distance, according to the applicable transportation regulations.

The temperature range for transport is from -50 °C to +50 °C

ﬁ After transport at temperatures below 0 °C, the device should be
allowed to accommodate to the normal ambient conditions for 12
Caution | hours before unpacking.

7 Disposal

i} Dispose of the packaging material of accessories and disposable
items according to the local guidelines and the guidelines valid in

Caution | your facility.
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A After use, disposable items must be disposed of according to the

) guidelines valid in the medical facility.
Caution

& Dispose of accumulated fluids and sample gas according to the

3 local guidelines and the guidelines valid in your facility.
Caution

At the end of its service life or when its performance deteriorates, the device
should be disposed of

in compliance with the relevant applicable, local regulations for collection, storage
and disposal of hospital waste.

For countries covered by Directive 2002/96/EC (WEEE):
The device is not intended for household use and is not subject to
— disposal with standard electrical and electronic equipment.

For detailed information contact your local health or environmental authorities
or your waste management company.

Prior to disposal, the device must be cleaned and disinfected as described in
chapter 5.
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8 Maintenance and repair

8. | Device maintenance

& Before performing any maintenance, ensure that the device and its

3 accessories are properly disinfected.
Caution

To ensure the proper functioning of the device during its service life, perform
regular maintenance.

The user of the device is responsible for proper maintenance. Maintenance work
is not covered by the warranty of the manufacturer or supplier.

Maintenance work does not require special skills or knowledge; it is not neces-
sary to disassemble and reassemble the electronic components for maintenance.

Even if the device is not used or temporarily stored, it must be checked for prop-
er functioning at least once per year.

8.1.1 Maintenance schedule
No. | Task Interval Description
l. Replace water trap When neces- | Section 8.1.2
sary
2. Replace rubber O-rings Annually Section 8.1.3

8.1.2 Replacing the water trap

* Disconnect the interface cable of the device from the intensive care ventilator.

* Disconnect the airway adapter from the breathing circuit.

* Disconnect the sampling line from the water trap.

* Remove the water trap by pressing the two tabs on the sides of the water
trap; then pull it carefully forward, away from the device.

* Install a new water trap: it must click into place.

8.1.3 Replacing the rubber O-rings

* Use tweezers to remove the rubber O-rings from the fittings.

* Again using tweezers, stretch the new rubber O-ring and place it on the fitting.
Apply the second rubber O-ring in the same way.

* Rubber O-rings are usually easy to stretch without tearing.
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8.2 Repair

If a problem exists that can only be remedied by disassembling the electronic
components, the device must be sent to an authorized service centre where
repairs will be carried out by specialized technicians and with the appropriate
equipment.

Before sending the device to the service centre, check that it was

A

Caution

properly disinfected.

9 Technical data

General data

Sensor type

Sidestream sensor

Functional principle

Infrared spectroscopy

Dimensions 150 x 62 x 96 mm (without cable)
Weight 400 g
Measurement
only CO,
Measured gases CO, and ISO
CO, and SEV

Initialization time

Accuracy according to ISO standard within 45 s
Full accuracy within 10 min
CO, channel within 10 s

CO, 0-1I5vol% or kPa (resolution 0.1)
CO, measuring range | ISO 0 — 7 vol% (resolution 0.1)
SEV 0 — 9.9 vol% (resolution 0.1)
: Cco * (0.43 vol% + 8 % of reading)
i?ér’;c‘;asu”“g ISO" (0.2 vol% + I5 % of reading)
SEV * (0.2 vol% + 15 % of reading)

Drift measurement:
CO, concentration
Anaesthetic gas
concentration

* (0.43 vol% + 8 % of reading)

* (0.2 vol% + |5 % of reading)

Measured gas flow

50 — 250 mL/min
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Response time
(sampling line 200 cm,
sample flow rate

250 ml/min)

25s
(may vary with sample flow rate)

Rise time

05s

Respiratory rate

0 — 160 breaths per minute

Acceptable absolute
accuracy of atmos-
pheric pressure

* 2 mmHg

Calibration

No user calibration required

Electrotechnical data

Connector

4-pin Lemo Redel

Power consumption

2.5W, < 5W during warm-up

Power

50V +5%

Power

50V +5%

Operating conditions

Ambient temperature

10-35°C

Relative humidity

10 — 90% (at ambient temperature of 25 °C)

Storage conditions

Ambient temperature

5-40°C

Relative humidity

<80% (at ambient temperature of 25 °C)

Transportation conditions

Ambient temperature

(-50) — 50 °C

Relative humidity

<80% (at ambient temperature of 25 °C)

Data output

Interface

Interface: RS-232
Connector: 4-pin (LEMO-REDEL)

Standards compliance

» Safety: the device complies with IEC 60601-1, SO 80601-2-55.

* Electromagnetic compatibility (EMC): the device meets the requirements
of IEC 60601-1-2.The device is intended for use in the electromagnetic
environment specified in chapter 0.
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Remark

Remark

Remark

The following factors may impair the CO,, ISO and SEV measuring
accuracy:

* mechanical damage of the device

* cyclical pressure peaks of up to 10 kPa (100 cmH,O)

* leakage or internal venting of the sampled gas

The respiratory rate (RR) has no influence on the measuring accu-
racy of the CO,, ISO and SEV concentration within the specified
RR measuring range and at an |:E ratio of I:1.

There is no drift in the CO,, ISO and SEV measuring accuracy for
at least 6 hours.

| 0 Guidance and manufacturer's declaration

Electromagnetic environment:

Refer to the appropriate chapter in the instructions for use of the connected
intensive care ventilator.

Electromagnetic emissions

Emission Compli- Electromagnetic
tests ance environment — guidance
The device uses RF energy only for its
RF emissions internal function.Therefore, its RF emis-
CISPR 11:2009 Group | sions are very low and are not likely to
cause any interference in nearby electronic
device.
RF emissions
Class A
CISPR 11:2009 The device can be used in industrial areas
Harmonic emis- and hospitals (CISPR I class A). If used in
sions Class A a residential environment (for which CISPR
IEC 61000-3- I'l class B is normally required), this device
2:2005 might not offer adequate protection to
Voltage fluctu- radio-frequency communication services.
ations/ flicker The user might need to take mitigation
emissions Complies | Measures, such as relocating or re-orient-
IEC 61000-3-3:95 ing the device.
+A1:2001
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Electromagnetic immunity:

Immunity IEC 60601 Compliance | Electromagnetic environment -
test test level level guidance
Elg;ir:::gélc Floors should be wood, concrete
or ceramic tile. If floors are
(ESD) 8 kV contact | + 8 kV contact covered with synthetic material
+ |5 kV air + |5 kV air . - ’
the relative humidity should be at
IEC 61000-4- least 30%
2:2008 o
Power frequen- .
Power frequency magnetic fields
ga(i(;{c?glezg should be at levels characteristic
g 30A/m 30 A/m of a typical location in a typical
IEC 61000-4- commercial o;ngpltal environ-
8:2009 ’
Note: U_ is the AC mains voltage prior to application of the test levels.
Immunity IEC 60601 Compliance Electromagnetic environment -
test test level level guidance
d=1.2VP
(80 MHz to 800 MHz)
d=23VP
(800 MHz to 2.7 GHz)
where P is the maximum output
power rating of the transmitter in
watts (W) according to the trans-
mitter manufacturer and d is the
Radiated RE 3V/m W recommer;:e:]:;izr?;l;)n distance
IEC 61000-4- | 80 MHz to 2.7 7 '
3:2008 GHz 80 MHiz to 2. .
’ GHz Field strengths from fixed RF

transmitters, as determined by an
electromagnetic site survey (a)
should be less than the compliance
level in each frequency range. (b)

Interference may occur in the vicin-
ity of equipment marked with the
following symbol

(@
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NOTE | At 80 MHz and 800 MHz, the higher frequency range applies.
NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is
affected by absorption and reflection from structures, objects and people.

(a) Field strengths from fixed transmitters, such as base stations for radio (cellular/
cordless) telephones and land mobile radios, amateur radio,AM and FM radio broad-
cast and TV broadcast cannot be predicted theoretically with accuracy.

To assess the electromagnetic environment due to fixed RF transmitters, an electro-
magnetic site survey should be considered.

If the measured field strength in the location in which the device is used exceeds the
applicable RF compliance level above, the device should be observed to verify normal
operation.

If abnormal performance is observed, additional measures may be necessary, such as
re-orienting or relocating the device.

(b) Over the frequency range of 150 kHz to 80 MHz, field strengths should be less
than 3V/m.

Recommended separation distances between portable and mobile RF
communications equipment and the device

The device is intended for use in an electromagnetic environment in which radi-
ated RF disturbances are controlled. The customer or the user of the device can
help prevent electromagnetic interference by maintaining a minimum distance
between portable and mobile RF communications equipment (transmitters) and
the device as recommended below, according to the maximum output power of
the communications equipment.

Separation distance according to frequency of transmit-
Rated maximum ter,m
Ot:ta':,zfnr,’:t‘:fwf 150 kHz to 80 MHz | 80 MHz to 800 MHz | 200 "2 © 2
d=12VP d=12VP d=234p
0.0l 0.12 0.12 0.23
0.1 0.37 0.37 0.74
| 1.20 1.20 2.30
10 3.80 3.80 7.30
100 12.00 12.00 23.00
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For transmitters rated at a maximum output power not listed above, the recommend-
ed separation distance D in metres (m) can be estimated using the equation applicable
to the frequency of the transmitter; where P is the maximum output power rating of

the transmitter in watts (W) according to the transmitter manufacturer.

NOTE | At 80 MHz and 800 MHz, the separation distance for the higher frequency

range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is
affected by absorption and reflection from structures, objects and people.

Interference from gas and vapour

Influence of interfering gas on the measured CO, value

Gas Concentration (%) Accuracy (%abs)

Sevoflurane <5 0.1
Isoflurane <5 0.1
Xenon <100 0.1
Helium <50 0.1
Ethanol <0.1 0
Aceton <l 0.1
Methane <l 0.1

Influence of interfering gas on the value measured by the device

Concentration Quantitative effect (%abs)*
Gas (%) Cco, Anaesthetic gas
Co, <I0 / 0.1
Anaesthetic within the meas- 0 /
gas urement limits
Xenon <100% 0.1
Helium <50% 0.1
Ethanol <0.1% 0 0
Aceton <I% 0.1
Methane <% 0.1

* —The maximum quantitative effect of each gas at concentrations within the specified

error ranges for each gas.The total effect of all interfering substances usually does not

exceed 5% of the gas concentration.
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The device operates according to the accompanying documentation and the
equipment labelling if used according to the accompanying documentation. The
device must be inspected at regular intervals. The device must not be used if
found to be defective. Damaged, missing, clearly worn out, warped or contaminat-
ed parts must be replaced immediately.
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| About this manual

These instructions for use describe the pulse oximetry
and the LeoClac functions.

The manufacturer reserves the right to further develop the functions and/or car-
ry out changes in terms of technical progress.

The manufacturer's contact details are stated on the back cover.

If you intend to use the pulse oximetry function of intensive care ventilators elisa
600 - elisa 800 (VIT), you will need the XPOD SpO, sensor adapter and a
Nonin finger sensor.

The LeoClac function can only be employed in combination with pulse oxime-
try (SpO, measurement).

2 XPOD SpO, sensor adapter

2.1 Intended use

The XPOD SpO, sensor adapter is intended for non-invasive spot-checking and/
or continuous monitoring of the oxygen saturation of arterial blood (oximetry)
and the heart rate (pulse) of adult and paediatric patients using the Nonin finger
sensors.

Use only the Nonin SpO, finger sensors with the XPOD SpO, sensor adapter
(see separate list of accessories for the intensive care ventilator).

ﬁ The XPOD S$pO, sensor adapter may only be operated in con-
junction with the intensive care ventilators elisa 600 — elisa 800

Warning | (VIT).

Pulse oximetry is only available for the patient categories “Adults”

Remark and “Children®.
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2.2 Areas of application

* Do not use during magnetic resonance imaging or in an MR
environment.
A * Do not use in hyperbaric oxygen therapy chambers.
* Do not use in an explosive atmosphere or in the presence of
Warning flammable anaesthetics or gases.
* During whole-body irradiation, remove from irradiated area.
* This device is not defibrillation-proof as per IEC 60601-1.

2.3 General safety instructions

The device may only be operated by qualified medical staff (physicians, certified
nursing staff, nursing staff specializing in intensive care medicine, respiratory ther-
apists) in order to guarantee an adequate intervention in the event of a device
malfunction.

Before working with the XPOD SpO, sensor adapter, carefully read these in-
structions for use, the instructions for use supplied with the Nonin finger sensor,
as well as the Basic Instructions for Use and Supplement A of the intensive care
ventilator used. Improper use of the sensor can cause malfunction, loss of perfor-
mance and it can create a hazard for the patient.

The following signs and symbols are used to identify important information in
these instructions for use:

A “Warning" refers to a situation which may cause injuries to the
i user or the patient.
Woarning
. “Caution” refers to a situation which may cause damage to the
Caution

equipment.
2.3.| Safety information

A Always inspect the device before use. Do not use a damaged de-
vice.

Woarning

ﬁ Ensure that no other devices (e.g., a blood pressure cuff) hinder
the measurements. Otherwise, proper monitoring cannot be guar-

Warning | anteed.
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A

Woarning

A

Caution

A

Warning

Remark

A

Warning

Remark

Carefully route patient cables and connections to reduce the pos-
sibility of entanglement or strangulation.

A functional tester cannot be used to assess the accuracy of an
SpO, finger sensor.

Always inspect the device before use. Do not use a damaged de-
vice.

For more information about required safety and regulatory re-
quirements for pulse oximeters, refer to ISO 80601-2-61 and IEC
60601-1.

Use only the Nonin finger sensors (size L, M or S) with the XPOD
SpO, sensor adapter (see separate list of accessories for the in-
tensive care ventilator).

Additional safety information can be found in the documents pro-
vided with each SpO, finger sensor.

2.4 Connection to the devices elisa 600 — elisa 800 (VIT)

Remark

A

Warning

A

Warning

The XPOD SpO, sensor adapter can be used within the patient
environment.

First connect the XPOD SpO, sensor adapter to the device (pow-
er supply) before you allow it to come into contact with the pa-
tient.

Be sure to connect the XPOD SpO, sensor adapter to one of the
BF interfaces on the back of the device.
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Connect the XPOD SpO, sensor adapter to the configured BF interface on the
back of the ventilator.

( )
/L
/Y
SpO, finger sensor

SpO, sensor adapter

-—

Back
\, J/

Select the finger sensor size suitable for the patient. Connect the SpO, finger
sensor to the XPOD SpO, sensor adapter.

The Nonin SpO, finger sensor is available in 3 sizes:L,M and S (see chapter 3 and
the separate list of accessories for the intensive care ventilator).

Attach the SpO, finger sensor to the patient’s finger.

2.5 Cleaning

Wipe the finger sensor clean with a soft cloth. Use one of the recommended
disinfectants for disinfection:

* Chloroxylenol 3.0%

 Disinfectant wipes (Lysol)

Dry the finger sensor with a soft cloth or allow to air dry.

A Do not sterilize, autoclave or immerse the device in liquid of any

3 kind. Do not pour or spray any liquids onto the device.
Warning

ﬁ Do not use caustic or abrasive cleaning agents on the device. Do
not use any cleaning solutions other than those recommended
Warning here, as permanent damage could result.

& Make sure that the XPOD SpO, sensor adapter is completely dry
before application.

Woarning
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2.6 Disposal

In compliance with the European Directive on Waste Electrical and Electronic
Equipment (WEEE) 2002/96/EC, do not dispose of this product as unsorted mu-
nicipal waste.

Observe the local regulations and recycling instructions regarding disposal and
recycling of the XPOD SpO, sensor adapter.

This device contains WEEE materials; please contact your system manufacturer
regarding take-back or recycling of the device.

3 Nonin finger sensor

3.l Intended use

The soft, reusable sensors from Nonin are intended for non-invasive spot-check-
ing and/or continuous monitoring of adult and paediatric patients who are well
or poorly perfused.

They are intended for use in environments including operating room, surgical
recovery, critical care, emergency room, long-term care, home use, and mobile
environments.

The finger sensors are available in sizes L,M and S.

3.2 Areas of application

ﬁ * Do not use during magnetic resonance imaging or in an MR
environment.
Warning |* The sensors are not defibrillation-proof as per I[EC 60601-1.

3.3 General safety instructions

The device may only be operated by qualified medical staff (physicians, certified
nursing staff, nursing staff specializing in intensive care medicine, respiratory ther-
apists) in order to guarantee an adequate intervention in the event of a device
malfunction.

Before working with the Nonin finger sensor, carefully read these instructions for
use, the instructions for use supplied with the Nonin finger sensor, as well as the
Basic Instructions for Use and Supplement A of the intensive care ventilator used.
Improper use of the sensor can cause malfunction, loss of performance and it can
create a hazard for the patient.

The following signs and symbols are used to identify important information in
these instructions for use:
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A

Warning

Caution

“Warning" refers to a situation which may cause injuries to the
user or the patient.

“Caution” refers to a situation which may cause damage to the
equipment.

3.3.1 Safety information

A

Warning

A

Woarning

A

Warning

AN

Warning

Always inspect the finger sensor before use. Do not use a dam-
aged finger sensor.

Ensure that no other devices (e.g., a blood pressure cuff) hinder
the measurements. Otherwise, proper monitoring cannot be guar-
anteed.

Use only the XPOD SpO, sensor adapter for connection to the
intensive care ventilator (see separate list of accessories for the
intensive care ventilator).

Carefully route patient cables and connections to reduce the pos-
sibility of entanglement or strangulation.

3.4 Connection to the devices elisa 600 — elisa 800 (VIT)

Remark

The SpO, finger sensor can be used within the patient environ-
ment.

Select the finger sensor size suitable for the patient:

Finger diameter Sensor size
12.5 to 25.5 mm L
10to 19 mm M
7.5to 12.5 mm S

Use the XPOD SpO, sensor adapter to connect the finger sensor to the intensive
care ventilator (see section 2.4).
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3.5 Cleaning

Wipe the finger sensor clean with a soft cloth. Use one of the recommended
disinfectants for disinfection:

* Chloroxylenol 3.0%

* Disinfectant wipes (Lysol)

Dry the finger sensor with a soft cloth or allow to air dry.

& Do not sterilize, autoclave or immerse the device in liquid of any
3 kind. Do not pour or spray any liquids onto the device.
Warning
ﬁ Do not use caustic or abrasive cleaning agents on the device. Do
not use any cleaning solutions other than those recommended

Warning | here, as permanent damage could result.

& Make sure that the finger sensor is completely dry before appli-
cation.

Warning

3.6 Disposal

In compliance with the European Directive on Waste Electrical and Electronic
Equipment (WEEE) 2002/96/EC, do not dispose of this product as unsorted mu-
nicipal waste.

Observe the local regulations and recycling instructions regarding disposal and
recycling of the SpO, finger sensor.

This device contains WEEE materials; please contact your system manufacturer
regarding take-back or recycling of the device.

4 Pulse oximetry function

Pulse oximetry is a non-invasive method to determine arterial oxygen saturation
(oximetry) and heart rate (pulse).
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4. Patient safety

A

Warning

A

Warning

A

Woarning

Remark

The pulse oximetry function integrated in the elisa ventilator pro-
vides additional information for the assessment of the ventilated
patient. This information is not suitable as the sole basis for estab-
lishing a diagnosis or making a therapeutic decision. The overall
assessment with respect to diagnosis and therapy is the respon-
sibility of the physician who is familiar with the possibilities and
limitations of pulse oximetry and can interpret the results in the
context of the clinical situation (e.g. blood gas analysis data, symp-
toms).

If the measured values seem implausible, check the patient’s vital
signs. Rule out potential causes such as poor peripheral perfusion,
conditions of shock or hypothermia, nail polish, carbon monoxide
poisoning, contrast agent (e.g. methylene blue) or motion artefact.

Check the condition of the patient’s skin at the application site
of the SpO, finger sensor regularly. In the case of patients at risk
of bedsores and with delicate skin that reacts to the increased
temperature at the finger clip, the skin must be inspected for al-
terations, reddening, burns and necrosis at least every 4 to 6 hours.
Change the site if any compromise in skin quality occurs.

The patient’s skin pigmentation may affect the absorbed amount of
light and, thus, the measured SpO, value.

4.2 Prerequisites

Prerequisites on the configuration level:

Configure one of the BF interfaces for the SpO, sensor

Configure the SpO, function

Add the measured values (SpO, and HR) to the data table(s) if desired
Add the display of the plethysmogram if desired
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4.3 Function

* Use the XPOD SpO, sensor adapter to connect the SpO, sensor to the inten-
sive care ventilator (see chapter 4)

* Apply the finger clip to the patient at a suitable site

¢ Select the SpO, function

» Set pulse wave averaging

* Adapt the SpO, and HR alarm limits to the clinical situation

* Start SpO, measurement (“On”).

Nebulizer AnaConba Caffscout ASR 02 Flush Reference Loops Hygiene

spa2 HR Average 5p02

pusawave

99 80

Alarm limits

HR (pulse) max Upper alarm limit for the measured heart rate
HR (pulse) min Lower alarm limit for the measured heart rate
SpO, max Upper alarm limit for the measured SpO, concentration
SpO, min Lower alarm limit for the measured SpO, concentration

5 LeoClac (Closed-Loop Automatic Oxygen Control)

Prerequisite for the LeoClac function is the activated pulse oximetry function
(see chapter 4).

& The LeoClac function is only available for the patient category
“Adults”.

Warning
5.1 Prerequisites

Further prerequisites on the configuration level:

+ Select the LeoClac template
» Configure the LeoClac function

12 Instructions for Use Supplement D — Pulse Oximetry and LeoClac | Rev. 02



5.2 Safety instructions

ter. Do not employ the automatic closed-loop control function if
the clinical situation of the ventilated patient suggests a reduced
significance or accuracy of the SpO, measurement.

j Observe the instructions and warning of the pulse oximetry chap-

Woarning

warrants the continued acquisition of the SpO, signal. Assess po-
tential contraindications such as restlessness or reactive psychosis
of the patient.

f Activate the LeoClac function only when the patient condition

Warning

the plausibility of the SpO, measurement by means of additional,
independent means (e.g. additional SpO, monitoring with a vital
signs monitor, regular blood gas analysis, ...).

f When using the LeoClac function, the user is required to ensure

Warning

ﬁ Make sure that the SpO, measurement is unimpeded. Do not apply
the sensor on the same arm used for non-invasive blood pressure
Warning | measurement or |ABP therapy.

& LeoClac may only be used in patients with sufficient minimum ven-
tilation.

Warning

5.3 Function

* Select and activate the SpO, function (see also chapter 5)

* Select the LeoClac function

* Enter the SpO, target range

* Adapt the alarm limits for “O, ctrl. min/max” to the clinical situation

* Adapt the alarm limits for “+SpO, ctrl. min/max” to the clinical situation
 Start the LeoClac function (“On”)

et smcortn P i emeioss i p— m

5p01 HR Target Sp02

94-97 on (=

Average 5902

98 72

oft

~ fmin e wo
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5.4 Application

Permanently adapting the inspired oxygen concentration to the patient require-
ments is of particular importance in ventilation medicine. To prevent conditions
of hypoxia as well as hyperoxia, the user is normally guided by non-invasive pulse
oximetry data and spot-check measurements of the gas exchange by BGA.

The LeoClac function assists clinical users in their routine tasks: they first define a
range for the closed-loop control system regulating the inspiratory O, level, then
LeoClac automatically controls this range and initiates the necessary adjustments.
By specifying a target range, the user defines a window comprising the target
range and the expanded control range. The user can view the status at any time
with a cursor.

Home an Trends
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N ‘ [ e
= EHHIHHHHHHEHIIHIIIE ™ -

EEEEEEEEEEEE . 215 o
f-‘ 5 B
. . T -
e N =
T2

excoz vol% 80

A special LeoClac algorithm adjusts the inspired oxygen concentration based on

pulse oximetry and taking into account the following rules:

* Minor deviations from the defined SpO, target range are readjusted at fixed
intervals by adapting the O, concentration in small steps.

* Major deviations from the defined SpO, target range are readjusted at fixed
intervals by adapting the O, concentration in bigger steps.

+ Conditions of hypoxia are prevented by a faster increase of the inspired oxy-
gen concentration while a necessary decrease of the inspired oxygen concen-
tration occurs with a delay.

* When the SpO2 concentration is 10 to 20% below the target value, the O2
concentration is immediately increased to 100%.
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* When the SpO, signal is disturbed by low perfusion, artefacts or other prob-
lems, the LeoClac function stops immediately. The corresponding alarm enables
the user to respond to the situation by analysing and resolving the problem. If
necessary, the inspired oxygen concentration can be readjusted manually.
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The user can define additional alarms for “O, ctrl. min/max” and is then alerted
in case of major changes of the inspired oxygen concentration. The alarm limits
refer to the inspired oxygen concentration defined in the set of parameters of the
ventilation mode concerned.
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Besides the absolute alarm limits for the SpO, value, the activated LeoClac func-
tion can provide the user with relevant information about impending major SpO,
deviations when the alarm limits for “+SpO, ctrl. min/max” are additionally de-
fined.

Alarm limits

+$pO. ctrl. max Upper alarm limit referred to the parameter “Target SpO,” (Leo-
2 Clac)

—SpO, ctrl. min Lower alarm limit referred to the parameter “Target SpO,” (Leo-
2 Clac)

O, ctrl. max Upper O, alarm limit with LeoClac (absolute)

O, ctrl. min Lower O, alarm limit with LeoClac (absolute)
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| General information

|. ] About this manual

Reference
These instructions for use describe the external communication interfaces of the
following products:

elisa 300 | intensive care ventilator
elisa 500 | intensive care ventilator
elisa 600 | intensive care ventilator
elisa 800 | intensive care ventilator
elisa 800VIT | intensive care ventilator

The present document “External Communication” is Supplement E to the In-
structions for Use of the intensive care ventilators mentioned above.

For specific details of the devices elisa 300 — elisa 800VIT, please refer to the
corresponding Basic Instructions for Use.

The manufacturer reserves the right to further develop the external communica-
tion interfaces and/or carry out changes in terms of technical progress.

The manufacturer's and distributor's contact details are stated on the back cover.

| .2 General safety instructions

Safe operation

In order to guarantee the safe operation, the system must only be used as de-
scribed. Before putting the system into operation, users must familiarise them-
selves with these instructions for use.As a general rule, all instructions given in
this manual and in the

- Basic Instructions for Use elisa 600 / elisa 800

- Basic Instructions for Use elisa 300 / elisa 500

as well as further legal provisions for the use of ventilators must be observed.

& Subsequent changes to the IT network may induce new risks and

X require further analysis on the part of the equipment owner.
Warning
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| .3 Schematic diagram elisa 600 — elisa 800 VIT
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| .4 Schematic diagram elisa 300 — elisa 500
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2 External communication interfaces with
Salvia protocol

2. | Introduction

This chapter describes the use of the communication interfaces with the Salvia
protocol. These external communication interfaces are used by the devices elisa
300 — elisa 800 VIT for communication with various external devices and net-
works.

This document provides the necessary information for integrating
elisa 300 — 800 VIT in an IT network and the additional informa-

Remarlk tion requested according to chapter 3.5 of the DIN EN 80001
standard.
To enable the use of the interfaces with the Salvia protocol, the
interfaces need to be preconfigured at the configuration level. Un-
Remark der “Status” on the standby or ventilation screen, go to the second

view and check which interface is configured with the Salvia proto-
col. If in doubt, contact your service technician or the responsible
person in your ward.

2.2 Layout of the external communication interfaces

The devices elisa 300 — 800 VIT are equipped with a number of different commu-
nication interfaces. The interfaces are located at the back of the devices.
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Rear view of elisa 300 / elisa 500

elisa 300 elisa 500
Detailed view of the interfaces:
lllustration Designation | Assignment
Aand B PDMS/Monitor
configurable for PDMS Salvia proto-
®® @@ ® 9 col or PDMS Philips protocol
D0/ @ 1@< —
1001 | and 2 Type BF serial interface
& configurable for PDMS Salvia proto-
®© @ @ O] o col or PDMS Philips protocol
3and 4 Type BF serial interface
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Rear view of elisa 600
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Detailed view of the interfaces:

Illustration

# Assignment

I and 2 | Serial interface, type BF,
configurable for

PDMS Salvia protocol or
PDMS Philips protocol

2.3 External medical equipment interface elisa@megs

By connecting an external medical equipment interface elisa@megs, elisa 300 —
800 VIT devices can be expanded with another 5 communication options.

Remark

Remark

elisa@megs must be connected to one of the BF interfaces with
the Salvia protocol.

This requires the configuration of the BF interface for the “Salvia”
protocol in the configuration menu.

Contact your service technician or the responsible person in your
ward for this configuration change.

Check the interfaces at the back of your elisa 600 / elisa 800. De-
vices with older serial numbers (SW 2.04.x) may not be equipped
with the required BF interfaces.

8D

MECE B @

It is not possible to use elisa@megs with these devices.

elisa@megs expands the communication options of elisa 300 —800VIT by another
five external communication interfaces, four of which using the Salvia protocol
and one using the Philips protocol. They can be used in parallel, which means, for
example, that elisa 300 — 800 VIT can be integrated in a patient data management
system and at the same time, measured values, configuration parameters and
alarm data can be transferred to a patient monitor via one of the other interfaces.
For details, please refer to the instructions for use of the external medical equip-
ment interface elisa@megs.
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2.4 Interface specification

2.4.1 Configuration of the external receiving interface

The receiving system must have a serial interface that corresponds to the speci-
fied communication interface of the elisa (or elisa@megs).

You may have to use an adapter for the 9-pin SUB-D socket (female) to connect
the elisa (or elisa@megs) to the receiving system (hospital monitor or hospital
information system).

For the serial interfaces for external communication, the Salvia protocol is stand-
ard. At the configuration level of elisa 600 — 800 VIT, the Philips protocol can
optionally be preset.

2.4.2 EC Interface SALVIA

For a detailed specification of the SALVIA protocol, please refer to this document:
Salvia_Serial_Protocol_I_0_1_3.pdf

2.4.3 EC Interface Philips

For a detailed specification of the Philips protocol, please refer to this document:
Salvia_Philips Protokoll.pdf

2.4.4 elisa@megs

The medical equipment interface elisa@megs has one input interface and five
output interfaces.

Four of these interfaces use the Salvia protocol, one interface uses the Philips
protocol.
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2.5 Viewable information

The scope of viewable information depends on whether you use the SALVIA
protocol or the Philips protocol.

Remark

Remark

For a detailed specification of the SALVIA protocol with all the
ventilation modes, parameters, measurements, ventilation curves,
and alarms that can be transmitted, please refer to this document:
Salvia_Serial_Protocol_I_0_1_3.pdf

For a detailed specification of the Philips protocol with all the
ventilation modes, parameters, measurements, and alarms that can
be transmitted, please refer to this document: Salvia_Philips Pro-
tokoll.pdf

2.5.1 Ventilation modes

See document: Salvia_Serial Protocol | 0 | 3.pdf
See document: Salvia_ Philips Protokoll.pdf

2.5.2 Ventilation curves

See document: Salvia_Serial Protocol | 0 | 3.pdf

2.5.3 Parameters

See document: Salvia_Serial Protocol | 0 | 3.pdf
See document: Salvia_Philips Protokoll.pdf

2.5.4 Alarms

See document: Salvia_Serial_Protocol | _0 | 3.pdf
See document: Salvia_Philips Protokoll.pdf
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The device operates according to the accompanying documentation and the
equipment labelling if operated, maintained and repaired according to the accom-
panying documentation. The device must be inspected at regular intervals. The
device must not be used if found to be defective. Damaged, missing, clearly worn
out, warped or contaminated parts must be replaced immediately. If a repair is
necessary, the manufacturer and distributor recommend requesting advice via
telephone or in writing from the nearest regional service centre. Maintenance
and repairs must only be carried out at the service centre or by specialists au-
thorised by the manufacturer.The user of the device shall have sole responsibility
for any malfunction or damage which is due to improper use, poor maintenance,
improper service, improper repairs or modifications carried out by unauthorised
persons.

The devices are provided with serial numbers. Their code system includes the
product group code (MEGS), year of manufacture and ascending production num-
ber for unique identification.

XX represents a number which indicates the year of manufacture:
20 =2020,21 = 2021, etc.
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| General notes

I.l About this manual

These instructions for use describe the intended use and the operation of the
following product:

Medical equipment interface elisa@megs

The manufacturer reserves the right to further develop the device and/or carry
out changes in terms of technical progress.

The manufacturer's and distributor's contact details are stated on the back cover.

| .2 Safety information in these instructions for use

All warnings and precautions must be read and observed!

The symbols below identify dangerous situations which may occur when users fail
to observe these instructions for use.

Refers to dangerous situations which may occur when failing to
observe the present instructions for use.

“Warning” refers to a situation which may cause injuries to the

Warnin .
& | user or the patient.

“Caution” refers to a situation which may cause damage to the

Caution .
equipment.
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2 Use

2.l Intended use

The medical equipment interface elisa@megs is a data node and data hub for
medical data.

Using a proprietary protocol, it communicates with the devices elisa 300 to 800
VIT and transmits control and status information, device parameters and meas-
ured values.

The data acquired from the devices elisa 300 to 800 VIT are made available to
other medical devices or networks at five serial interfaces. All interfaces comply
with the requirements of the RS$232 standard.The maximum baud rate of the five
serial interfaces is limited to 256 kBaud.

It is impossible to control the devices elisa 300 to 800 via the medical equipment
interface elisa@megs.

The device is only approved for use with the devices elisa 300, 500, 600, 800 and
800 VIT.
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3 Safety instructions

3.| General safety instructions

Reference
These instructions for use describe the product:

Medical equipment interface elisa@megs

Safe operation

In order to guarantee the safe operation of elisa@megs, the system must only be
used as described. Before putting the system into operation, users must familiarise
themselves with these Instructions for Use, with the Basic Instructions for Use of
elisa 300 to 500 or 600 to 800 and with the Instructions for Use Supplement E
“External Communication”.

Secure mounting
Check that the device is securely mounted on a standard rail.

Classification
elisa@megs is a Class | device according to Directive 93/42/EEC concerning med-
ical devices,Annex IX, section 3.3, rule 12.

Electrical hazard

The housing must be dry before the device is connected to elisa.

The system must be stored and operated at the temperature and humidity levels
indicated in chapter 7 “Technical specifications”.

The system must always be disconnected from elisa before cleaning, repair or
maintenance work.

Fire hazard
elisa@megs must not be used in potentially explosive atmospheres or in the
presence of flammable anaesthetics.

Risk of electromagnetic disturbance

Devices that generate electromagnetic disturbance at levels exceeding the values
of EN 60601-1-2 can affect the safe operation of the device.

Devices that generate high frequency fields and are installed close to the system
can affect the safe operation of elisa@megs.

A elisa@megs must not be used in close proximity to nuclear mag-

3 netic resonance equipment (MRI, NMR devices).
Woarning
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Electromagnetic compatibility:

elisa@megs is only intended for use in an electromagnetic environment in which
radiated RF disturbances are controlled. The user of elisa@megs can contribute
towards avoiding electromagnetic interference by maintaining the minimum dis-
tance between portable and mobile high frequency communications equipment
(transmitter) and elisa@megs.

fﬂi Using other electrical devices with elisa@megs or in its vicinity
can cause interference. The correct performance of elisa@megs
Warning | must be verified after putting the system into service.

All the elisa@megs features are fully functional if the place of use
meets the EMC requirements set forth in the applicable regula-
tions. Detailed information on electromagnetic compatibility can
be found in chapter 7.3 Guidance and manufacturer's declaration.

Note

3.1.1 Safety standards

The device elisa@megs was developed and manufactured according to the fol-
lowing safety standards:

EN 60601-1
Medical electrical equipment — General requirements for basic safety and essen-
tial performance

EN 60601-1-2

Medical electrical equipment — General requirements for basic safety and essen-
tial performance — Collateral standard: Electromagnetic compatibility — Require-
ments and testing

When applying a ventilator and a terminal device on a patient for medical purpos-
es, you are required to observe the following notes and warnings.

The communication only takes place between one interface and a

Note . : .
single terminal device.

After the initial installation, perform a functional test by checking
whether the communication link between the ventilator and the
Note terminal device meets the requirements of your facility. Perform
a functional test every time a communication component is re-
placed or modified.
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Warning

Warning

Woarning

Woarning

Note

It is not permitted to connect the ventilator to the terminal device
via a network.

Do not make any treatment-related decisions solely on the basis
of the transmitted parameters. Always refer to the parameters on
the display of the ventilator in addition.

If the terminal device indicates ventilation alarms, you need to de-
termine and eliminate the root cause at the patient.

The patient monitor and the ventilator may present alarms in dif-
ferent ways. Not all patient monitors display detailed alarm mes-
sages.

The control of the ventilation procedure is independent of the
data communication between ventilator and terminal device. This
means that the ventilator continues ventilating the patient if a data
communication problem occurs.
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4 Components and assembly

4.1 System overview

Perspective views

Front view Rear view showing bracket for attach-
ment to standard rail

Port connecting to the
BF interface of elisa

'

Top view Bottom view

4.2 Mounting the device

Use the bracket to secure the elisa@megs to the standard rail of the optional
cart or to any other standard rail.

downwards.

f} Check the correct orientation of elisa@megs.The five ports point
Warning Only this orientation guarantees the protection of category IP22.

10 Instructions for Use Supplement F — elisa@megs | Rev. 04



4.3 Connection

Plug the elisa@megs connector into one of the BF-type data interfaces of your
elisa device (300, 500, 600, 800, or 800 VIT).

This functionality must be enabled on the configuration level of elisa in the “Pro-
tocols” submenu where the selected BF data interface must be set to “Salvia”.
Contact your service technician or the responsible person in your ward for this
configuration change.

The current interface configuration is illustrated on the standby or ventilation
screen on the “Status” tab when you swipe to the second view.

Use only one of the type BF data interfaces. Do not use one of

Note the PDMS interfaces.

Rear view of elisa 300 / elisa 500

elisa 300 elisa 500

Detailed view of the interfaces:
Picture Designation | Assignment

AandB PDMS/Monitor
(configurable)

®e@=@le ®
D@ 1@e<>
®@©©@
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I and 2 Type BF serial interface
(configurable)

3and 4 Type BF serial interface
(configurable)
(not on elisa 300)




Rear view of elisa 600

Detailed view of the interfaces:

Picture # Assignment

I and 2 | Type BF serial interface
(blue colour coding)
(configurable)

12 Instructions for Use Supplement F — elisa@megs | Rev. 04



5 Operating elisa@megs

5.1 Ports

Port | = Philips protocol
Ports 2-5 = Salvia protocol

5.2 Port using the Philips protocol

Devices using the Philips protocol can be connected to port I.

If you need more information, please contact your service technician or the man-
ufacturer.

5.3 Port using the Salvia protocol

Devices using the Salvia protocol can be connected to ports 2-5.

If you need more information, please contact your service technician or the man-
ufacturer.
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6 Cleaning, disinfection, disposal

6.1 General information

Important safety precautions:

& *  Observe the instructions for use and data sheets of the clean-
ing agents and disinfectants.

Warning |+  Wear protective gloves and safety goggles.

* Do not inhale fumes.

Avoid damage:

* Do not use any organic, halogenated or mineral oil based sol-

vents, volatile anaesthetics, glass cleaners, acetone, sharp or
abrasive cleaning agents, e.g., steel wool, silver polish or silver
. cleaners.
Caution

* Do not allow liquids to enter the housing.
e Contact the manufacturer if you have questions concerning
cleaning agents or disinfectants.

f Avoid patient contamination:

¢ Comply with the general hygiene regulations of the hospital
Warning or the national hygiene recommendations.

6.2 Cleaning and disinfection

Disconnect the device from elisa (300 to 800 VIT).

'mikrozid® sensitive liquid' by 'Schiilke & Mayr GmbH' (www.schuelke.com) is rec-
ommended for disinfection of the surface (use per manufacturer's instructions).
Do not allow liquids to enter the housing.

A Before putting the device into service, check that it is completely

dry.
Caution y
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6.3 Disposal of elisa@megs

Do not dispose of elisa@megs with the domestic waste. Consult an authorized,
certified electronic waste recycling company for the proper disposal. Please con-
tact the Environmental Officer of your facility or your town hall for the appro-
priate address.

The outer packaging (box) can be disposed of in the waste paper.

7T Technical data

7.1 General
Application
Use: Medical equipment interface for devices
elisa 300 to elisa 800 VIT
Area: Intensive care, recovery room, ventilation in general
Use: stationary

Dimensions and weight

Device 172 x 55 x 8] mm
WxDxH

Device incl. bracket 172x 110 x 163 mm
WxDxH

Weight, net: 800 g

Environmental conditions

Operating tempera- | 0 to 40°C
ture

Storage temperature | 0 to 60°C

Atmospheric pres- 60 to 106 kPa

sure

Classification

Device class: Class | (according to Directive 93/42/EEC concerning
medical devices,Annex IX, section 3.3, rule 12)

Duration of use: Continuous operation

Protection class: 1P22
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IP22: Protected against solid objects with a diameter over 12.5 mm
Note and against falling drops of water when the housing is tilted at an
angle up to 15°.

i'f At high humidity levels, it is not possible to completely rule out
condensation. If the device is constantly operated at high humidity
Caution | levels, corrosion can be expected.

7.2 Guidance and manufacturer's declaration

Electromagnetic emissions:

elisa@megs is intended for use in the electromagnetic environment specified be-
low. It is the responsibility of the customer or user of elisa@megs to ensure that
the device is operated in such an environment.

Electromagnetic

Emission tests Compliance . R
environment — guidance
RF emissions Class A
to CISPR |1 The system uses RF energy
only for its internal function.
Harmonic emissions Class A Therefore, its RF emissions
to |EC 61000-3-2 are very low and are not likely

to cause any interference in

Voltage fluctuations/flicker nearby electronic equipment.

emissions to IEC 61000-3-3 Complies
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Electromagnetic immunity:
elisa@megs is intended for use in the electromagnetic environment specified
below. It is the responsibility of the customer or user to ensure that elisa@megs
is operated in such an environment.

Electromagnetic

Immunity IEC 60601 Compliance .
environment —
test test level level N
guidance
Floors should be wood,
- +8kV + 8 kV concrete or ceram-
Electrostatic dis- N
contact contact ic tile. If floors are
charge d with heti
(ESD) to covered with synthetic
+ I5kV + 15 kV material, the relative
IEC 61000-4-2 - ; T
air air humidity should be at
least 30%.
+ 2 kV for + 2 kV for The mains power quali-

Electrical fast
transients/bursts to

power supply lines

power supply lines

ty should be that of a
typical commercial or

IEC 61000-4-4 * | kV for input/out- | % | kV for input/out- hospital
put lines put lines environment.
+ | kV + | kV The mains power

Surges to IEC
61000-4-5

differential mode

+ 2 kV common mode

differential mode

+ 2 kV common mode

quality should be that of
a typical commercial or
hospital environment.

Voltage dips, short
interruptions and
voltage variations to
IEC 61000-4-1 |

100% dip in U, for
10 ms

100% dip in U, for
20 ms

30% dip in U_ for
500 ms

100% dip in U for
5000 ms

100% dip in U_ for
10 ms

100% dip in U_ for
20 ms

30% dip in U_ for
500 ms

100% dip in U_ for
5000 ms

The mains power
quality should be that of
a typical commercial or

hospital environment.
If the user of elisa@
megs requires contin-
ued operation during
power mains interrup-
tions, it is recommend-
ed that elisa@megs
be powered from an
uninterruptible power
supply (UPS).

Power frequency (50
Hz) magnetic field to
IEC 61000-4-8

30A/m

30A/m

Power frequency mag-
netic fields should be
at levels characteristic
of a typical location in
a typical commercial or
hospital environment.

Note: U_ is the AC mains voltage prior to application of the test levels.
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Electromagnetic
environment -
guidance

Immunity IEC 60601 Compliance
test test level level

Portable and mobile RF communications equipment should be used no closer to elisa@megs,
including cables, than the recommended separation distance calculated from the equation
applicable to the frequency of the transmitter.

3V rms
150 kHz to 80 MHz 1oV d=12VP
Conducted RF to IEC outside ISM bands *
61000-4-6 6V rms
150 kHz to 80 MHz A% d=0.6VP
inside ISM bands *
d=1.2\P
Radiated RF to IEC 10V/m loV/ for 80 MHz to 800 MHz
61000-4-3 80 MHz to 2.7 GHz m 4=23P

for 800 MHz to 2.7 GHz

Recommended separation distance: where P is
the output power rating of the transmitter in
watts (W) according to the transmitter manu-
facturer and d is the recommended separation
distance in metres (m).® Field strengths from
fixed RF transmitters, as determined by an
electromagnetic site survey ¢ should be less
than the compliance level in each frequency
range. ‘Interference may occur in the vicinity of
equipment marked with the following symbol.

()

Note | | At 80 MHz and 800 MHz, the higher frequency range applies.

These guidelines may not apply in all situations. Electromagnetic
Note 2 | propagation is affected by absorption and reflection from struc-
tures, objects, and people.

a
The ISM bands (for industrial, scientific and medical application) between 150 kHz
and 80 MHz are 6.765 MHz to 6.795 MHz, 13.553 MHz to 13.567 MHz, 26.957
MHz to 27.283 MHz and 40.66 MHz to 40.70 MHz.

b

The compliance level in the ISM frequency bands between 150 kHz and 80 MHz
and in the frequency range of 80 MHz to 2.5 GHz is intended to reduce the prob-
ability that portable communications equipment could cause interference if it is
inadvertently brought into the patient environment.
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This is why an additional factor of 10/3 is used in order to calculate the recom-
mended distance for transmitters in these frequency ranges.

c

Field strengths from fixed transmitters, such as base stations for radio (cellular/
cordless) telephones and land mobile radios, amateur radios, AM and FM radio
broadcast and TV broadcast cannot be predicted theoretically with accuracy. To
assess the electromagnetic environment due to fixed RF transmitters, an electro-
magnetic site survey should be considered. If the measured field strength in the
location in which the equipment is used exceeds the applicable RF compliance
level above, the equipment should be observed to verify normal operation. If ab-
normal performance is observed, additional measures may be necessary, such as
re-orienting or relocating the system.

d

Over the frequency range of 150 kHz to 80 MHz, field strengths should be less
than 3V/m.
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The device operates according to the descriptions in these instructions for use
and on the equipment labelling, provided that it is assembled, operated, main-
tained and repaired according to the enclosed documentation. The device must
be inspected at regular intervals. The device must not be used if found to be de-
fective. Damaged, missing, clearly worn out, warped or contaminated parts must
be replaced immediately. If a repair is necessary, the manufacturer and distributor
recommend requesting advice via telephone or in writing from the nearest re-
gional service centre. Maintenance and repairs must only be carried out at the
service centre or by specialists authorised by the manufacturer. The user of the
device shall have sole responsibility for any malfunction or damage which is due
to improper use, poor maintenance, improper service, improper repairs or mod-
ifications carried out by unauthorised persons.
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About this module handbook | |

I About this module handbook

1.1 About this module handbook
1.2 Safety information in this module handbook
1.3 Symbols
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| | About this module handbook

| . | About this module handbook

The “VIT” module handbook is an optional addendum to the basic instructions
for use of the elisa 600-800 ventilator use and describes the correct use and op-
eration of the VIT (ventilator integrated tomography) application.

TheVIT function is not available for elisa 600 and it is an option for elisa 800.

The manufacturer reserves the right to further develop the device and/or carry
out changes in terms of technical progress.

I .2 Safety information in this module handbook

All warnings and precautions must be read and observed!

A

Warning

Refers to dangerous situations which may occur when failing to
observe the present module handbook.

Refers to a situation which may cause injuries to the user or the
patient.

Caution | Refers to a situation which may cause damage to the system.

Safe operation

In order to guarantee the safe operation of elisa 800 during ventilator integrated
tomography, the system must only be used as described. Before putting the sys-
tem into operation, users must familiarise themselves with this module handbook
and the basic instructions for use of the elisa 600-800. Only instructed, specialised
staff are allowed to use this equipment.
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About this module handbook | |

| .3 Symbols

Follow the instructions for use!

IE BF type applied part

Manufacturer and date of manufacture

(("")) High frequency transmitter

LOT Batch code

Serial number

Catalogue No.

f_ii‘ Protect against sunlight
&‘,:'jié See bottom of the spray can (batch code and expiry date)

SensorBelt size

For single use

Highly flammable

Upper temperature limit

Do not use if the packaging is damaged

®
®
{
®
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2 | Use

2. | Intended purpose

Ventilator integrated tomography is intended for use under the direct supervision
of a physician or specialist staff trained in its proper use.

The VIT application expands the functionality of the elisa 800 intensive care ven-
tilator by adding non-invasive measurement and visual representation of the elec-
trical impedance distribution in the thorax of adult patients.

Ventilator integrated tomography is not intended for vital signs monitoring. The
data displayed is exclusively used as an additional source for the assessment of a
patient's pulmonary function.

The SensorBelt must not be used on patients with an open thorax and uncovered
wounds. It should not come in contact with tissue, blood vessels or circulating
blood.

2.2 Areas of application

Ventilator integrated tomography was developed for ventilation monitoring of pa-
tients in different postures (supine, prone, lateral) where the regional distribution
of the lung volumes is of clinical interest.

Ventilator-integrated tomography is available for patient categories “Adults” and
“Children”.

The following information can be viewed additionally by using the VIT application:
*  tomographic, dynamic EIT images in real-time
* a pulmonary function parameter for each breath

*  patient position and predicted organ contours

Ventilator integrated tomography must not be used in the event of the following
known or suspected contra-indications:

ﬁ Do not use ventilator integrated tomography on patients with an
internal or external pacemaker or other active implants (such as
Warning defibrillators). This may result in malfunctions in these devices.
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A

Warning

Use | 2

The SensorBelt must not be used on patients with an open thorax
and uncovered wounds. It should not come in contact with tissue,
blood vessels or circulating blood.

Do not use ventilator integrated tomography if wounds are open
or uncovered.This increases the risk of injury to the patient.

Do not use ventilator integrated tomography in combination with
other devices used to measure the bioimpedance. This increases
the risk of cardiac arrhythmias.

Do not depend on ventilator integrated tomography as a diag-
nostic tool. Only use the VIT application in combination with ap-
proved monitoring and diagnostic techniques. Using the device as
a diagnostic tool increases the risk of making wrong decisions re-
garding clinical treatment.

TheVIT application must not be used in the following cases:

*  during patient transport

*  in potentially explosive areas

*  in oxygen enriched environments

* in places where radioactive substances are used

A

Warning

Switch ventilator integrated tomography off prior to patient trans-
port. Disconnect the SensorBeltConnector. Make sure that none
of the parts of the VIT application connected to the patient pose a
risk to the patient during transport. The non-observance of these
instructions increases the risk of injury to the patient and the risk
of damage to the device.
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2 | Use

2.3 General safety instructions

A

Warning

A

Warning

A

Warning

Ventilator integrated tomography must only be used by healthcare
professionals trained in the use of the device. Improper use by
other people can result in injuries to the patient.

Remove the SensorBelt prior to defibrillating a patient. If, due to
inattention, the SensorBelt was not removed before defibrillation,
replace the SensorBelt and the SensorBeltConnector. The effec-
tiveness of the defibrillation attempt may be compromised if the
SensorBelt remains applied to the patient.

Also, using a SensorBelt during defibrillation may result in a failure
of the SensorBelt.

Prior to using the VIT application, make sure that the operation of
ECG, EMG, EOG and EEG devices and/or respiration detection by
the patient monitor in the vicinity are not disturbed. Such distur-
bances increase the risk of wrong decisions regarding the therapy.
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System overview | 3

3 System overview

3.1VIT

3.2 SensorBelt

3.3 SensorBeltConnector
3.4 ContactAgent
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3 | System overview

3.1viT

Ventilator integrated tomography expands the functionality of the elisa 800 inten-
sive care ventilator by adding real-time measurement of intrathoracic impedance
distribution.

3.2 SensorBelt

The SensorBelt, a vest-like textile patient interface, is fastened to the patient's
thorax. SensorBelts are available in three sizes for optimal skin contact.The Sen-
sorBelt is intended for single use and can be worn for up to 96 hours.

ﬁ Do not use the SensorBelt on more than one patient. The Sen-
sorBelt is a device intended for single use. Reusing the SensorBelt
Warning increases the risk of cross-contamination.

of 96 hours. Longer use of the SensorBelt can result in skin irri-
- tations. SensorBelts must not be used on patients for more than
Warning | 30 consecutive days.

j A SensorBelt may remain applied to the patient for a maximum

32 miniature active electrodes, the EIT chips, are located on the inside of the
SensorBelt. These are controlled via the SensorBeltConnector and the Docking-
Station on the patient's sternum.
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System overview | 3

Shoulder straps with Velcro strips

Median line indicator (to position the SensorBelt)

Patient interface (conductive fabric with integrated electronics)
DockingStation (to connect to the SensorBeltConnector)
Loops for the shoulder straps

Label (indication of SensorBelt size and serial number)

mmQgO®>

3.3 SensorBeltConnector

The SensorBeltConnector with highly integrated electronics connects the Sen-
sorBelt to the VIT interface on the back of elisa 800.

© ® O
T i :_‘_-

— /

G MatchBox (is connected to the SensorBelt)
H ControlBox
I Connector (is connected to the VIT interface)

3.4 ContactAgent

ContactAgent is a skin-friendly contact liquid that creates the perfect electrical
contact between the SensorBelt and the patient's skin. ContactAgent is applied
onto the SensorBelt before the belt is placed on the patient.

ContactAgent is highly flammable. Please comply with the follow-
ing precautionary measures during use:

*  keep away from sources of ignition. Do not smoke. Do not
spray into an open fire or other sources of ignition.
& *  protect against heat and sunlight.
3 *  do not expose to temperatures above 50 °C.
Warning |.  container is under pressure: even after use, do not open with
force or burn.

The fire hazard increases if these precautionary measures are not
observed.
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3 | System overview
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Preparing the system for use | 4

4 Preparing the system for use

4.1 Connecting the SensorBeltConnector
4.2 Test before use
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4 | Preparing the system for use

4.| Connecting the SensorBeltConnector

Connect the SensorBeltConnector via the VIT interface on the back of elisa 800.

4.2 Test before use

Perform this test each time before using the VIT application.The patient must not
be connected to the device during this test.

To open the VIT window, select the “Functions” button and then the “VIT” tab.
Place the MatchBox on a horizontal plane. Wait until the thorax contour no

longer moves.

Check whether the displayed result corresponds to the following image:

Waagerechte Ebene
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If the thorax contour corresponds to the MatchBox position, turn the MatchBox
by 90°.The contour should slowly turn by 90° and remain in the corresponding
position.

Check whether the displayed result corresponds to the following image:

( )

Waagerechte Ebene 2
: &

. m J

If the test before use was successfully completed, you can start with VIT moni-
toring.
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4.3 Selecting the SensorBelt size

In order to determine the correct SensorBelt size for a patient, measure half of
the patient's chest circumference with the enclosed measuring tape as shown on
the following images.

The finger position on the measuring tape indicates the measurement of the
hemithorax in cm on the front and the corresponding SensorBelt size on the
back. The following table shows the different sizes available:

Chest circumference Height
76 to 86 cm 80
(30 to 34 inches)
86 to 98 cm 9
(35 to 39 inches)
98to 112 cm
(39 to 44 inches) 104
112 to 128 cm 16
(44 to 50 inches)

20 Instructions for Use SupplementV — Module Handbook VIT, Rev. 07



Preparing the system for use | 4

4.4 Attaching the SensorBelt

4.4.| Preparing the patient

Before attaching the SensorBelt, remove all bodily fluids and other substances in
the thorax area and clean the skin.

4.4.2 Applying the ContactAgent

Open the SensorBelt packaging and place the SensorBelt on an even surface or
the patient's bed with the inner side facing upwards. Apply the ContactAgent
according to the following images:

= ‘
L
W_\I"'“I:
U

Repeat the application of the contact agent until the SensorBelt is evenly mois-
tened and a continuous layer of foam has been applied on to the sensors.

Instructions for Use SupplementV — Module Handbook VIT, Rev. 07 21



4 | Preparing the system for use

4.4.3 Applying the SensorBelt to a patient

Apply the SensorBelt to the patient according to the following images:

You have two alternative methods of fastening the shoulder straps when attaching
the SensorBelt - in the middle (A) or on the side (B).

Firmly close the SensorBelt but not too tightly.
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4.5 Connecting the SensorBelt

Once the SensorBelt has been correctly applied to the patient, connect the Sen-
sorBeltConnector according to the following images:

After a few seconds, a green light on the MatchBox will show that the SensorBelt
has been correctly connected to the VIT interface. Calibration is not necessary.

4.6 Disconnecting the SensorBeltConnector

Disconnect the SensorBeltConnector from the SensorBelt. To do so, keep the
two release keys on both sides of the DockingStation pressed down and carefully
pull out of the MatchBox.

\ ' P

C DockingStation
D MatchBox
E Release keys

Always disconnect the SensorBeltConnector BEFORE removing the SensorBelt
from the patient.
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5.1 General information

Please bear in mind that the following situations can cause image
distortion:

i'f e Patient movements
*  Muscle contraction
Warning |  Changes in the skin impedance
*  Movement of liquid and tissue, e.g. the diaphragm, within the
SensorBelt plane or into the SensorBelt plane

*  Temperature changes

The organ contours are only displayed for orientation. Do not

A establish a diagnosis or assess the patient condition on the basis

- of the contours. Using the contours for evaluation of the patient
Warning | condition can lead to an incorrect diagnosis.

Do not cover the SensorBeltConnector with sheets or duvets.
& This could expose the patient to high temperatures. The areas of

the SensorBeltConnector that are in contact with the patient's
Warning skin can reach temperatures up to 13°C above the air temper-
ature.

5.2 Patient data

Open the menu for input of the patient data by tapping the symbol in the header
or by selecting the “Patient” button in the button bar.

In the “Data” menu, enter the following data for the patient to be ventilated:

*  Height
° Weight
*  Age

*  Gender

e !4 chest circumference

& Enter the patient data with care. Incorrect data can lead to misin-

3 terpretation of the results.
Warning
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An approximate representation of the thorax and lung contour is carried out
based on the data entered for height, weight and gender.

Therefore it is important that patient data is entered individually for each patient.
The recommended SensorBelt size is calculated on the basis of the value entered
for half of the chest circumference. Make sure that the recommended size match-
es the size of the attached SensorBelt. If the size of the connected SensorBelt
does not correspond to the recommended size, the field indicating the size of the
SensorBelt used is highlighted in yellow.

Additional information such as the serial number of the connected SensorBelt
and the remaining SensorBelt time are displayed in the patient data menu.

If 120 is entered as the patient's age, a round thoracic contour
Remark | will be shown.This contour is provided for service purposes and
must not be used for patient monitoring.

5.3 VIT window

To open the VIT window, select the “Functions” button and then the “VIT” tab.

5.3.1 Layout of the VIT window

TheVIT window opens in the middle of the ventilation screen. Irrespective of the
views selected on the configuration level, the left side of the screen shows the
conventional pressure, flow and volume curves.
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A View selection

B Representation of thorax and lung
C Indication of patient position

D Indication of signal quality

E Chart (depending on selected view)

5.3.2 Patient position

The SensorBeltConnector has an integrated position sensor. Patient contours
and pulmonary function parameters are displayed according to the patient posi-
tion in the VIT window.This representation enables an easy and intuitive interpre-
tation of the image data.
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The following images are a few examples:

Supine position Upright position Prone position
(0° gradient) (90° gradient) (180° rotation)

=

Il

_

5.3.3 Faulty electrodes

Properly functioning electrodes are necessary to achieve an adequate image qual-
ity. Therefore, the device continuously monitors the signal quality and status of
the 32 electrodes integrated in the SensorBelt. elisa 800 automatically recognises
faulty electrodes and can compensate up to 6 electrodes. If more than 6 elec-
trodes are unavailable, elisa 800 continues with the measurement and shows the
images, however the quality of these images can be insufficient.

The electrode status is displayed with different colours:

A faulty electrode
RED

B partially disconnected electrode
Y(EEIOW,

The electrode status is only displayed while the patient data
menu is open.

Remark
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5.3.4 Recalibration

Blank thoracic and lung contours are displayed instead of real-time data during
recalibration of the system, which occurs when the signal quality is inadequate.

5.3.5 Signal quality

elisa 800 analyses the signal quality and indicates the following quality grades:

() (+) .

%

excellent acceptable poor no signal

Further information on signal quality can be found in chapter 7.2

Remark Troubleshooting the SensorBelt.

5.4 Ventilation view

The dynamic image (EIT movie) is displayed in real-time in the ventilation view. It
shows the regional impedance distribution in the thorax.

Darker areas show a relative impedance change, lighter areas indicate a significant
impedance change which corresponds to insufficient or excessive ventilation.

A scale indicates the colour range for the dynamic image.
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5.5 Silent Spaces

It is well known that physiological and pathophysiological phaenomena are influ-
enced by gravity. The Silent Spaces analysis provides information about lung areas
that do not receive much air during tidal breathing and are thus hypoventilated.
If they are located on the “bottom” of the lungs (dependent areas), there is a
certain probability that such lung areas are closed, collapsed, or filled with fluid.
If such areas are, however, located on the “top” of the lungs, it is more likely that
they are already distended, maybe even overdistended. The Silent Spaces analysis
is intended to identify such areas prone to potential complications and thereby
help in guiding therapy. While being highly sensitive, it is important to note that
Silent Spaces are not specific as to the actual cause of such hypoventilation. For
reaching a diagnosis, additional diagnostic means such as sonography might have
to be employed and further information taken into account.

Imaging refers to the changes in regional impedance values during one breathing
cycle. During a breath, the lung tissue expands to receive the inhaled tidal volume.
Some areas within the lung receive large amounts of air during tidal breathing,
others very little to no air.The Silent Spaces analysis provides information about
areas that do not receive much or no air during tidal breathing. The Silent Spaces
are defined as the smallest of the stretch categories described above and divid-
ed into two groups: the dependent Silent Spaces and the non-dependent Silent
Spaces.

“Dependent” in this context means located physically below a reference line
within the thorax while “non-dependent” means above such reference line within
the thorax.As reference line, the line perpendicular to the gravity vector running
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right through the “Centre of Ventilation” (CoV) is taken.
The Silent Spaces are calculated breath-by-breath. Regions that do not receive
much ventilation are shown in orange.
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5.6 Stretch view

The stretch view (lung function view) shows breath-by-breath information about
the lung function. In principle, this view is composed of two areas: an image of the
thorax and a ten-column bar chart.
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5.7 Regional compliance distribution

Compliance distribution reflects the change in regional impedance values during
one breathing cycle.The lung tissue expands with each breath in order to receive
the inhaled tidal volume.

“Regional compliance” is a derived numeric term based on the understanding that
impedance changes are caused by tissue expansion or stretch. Since these changes
are caused by a single breath, they are viewed as a result of the effects which the
tidal volume has on the mechanical and thus, electrical properties of the sur-
rounding lung tissue. With the simultaneous determination of compliance by the
ventilator, the distribution of regional compliance can be calculated and displayed.

Literature sources suggest that regional compliance in ventral regions of the lung
tends to be reduced by overdistension at high PEEP values. In dorsal regions,
however, regional compliance tends to be reduced by derecruitment at low PEEP
levels.

The regional compliance distribution is calculated for each time interval from
the beginning to the end of inspiration. Regions with large changes caused by the
stretch are displayed in green. Regions with small changes caused by the stretch
are shown in shades of grey. The ten-column bar chart represents the percentages
of the regional compliance.
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5.8 Relative tidal stretch

Tidal volume distribution reflects the change in regional impedance values during
one breathing cycle.The lung tissue expands with each breath in order to receive
the inhaled tidal volume.

"Relative tidal stretch" is a hypothetical concept based on the understanding that
impedance changes are caused by tissue expansion or stretch. Since these changes
are caused by a single breath, they are viewed as a result of the effects which the
tidal volume has on the mechanical and thus, electrical properties of the sur-
rounding lung tissue - hence the term, relative tidal stretch.

The maximum impedance change within a given breath is used as a reference
value because it is not possible to measure absolute values. All other measured
values are relative to this maximum - hence the term "relative".

The relative tidal stretch is calculated for each time interval from the beginning to
the end of the inspiration. Regions with large changes caused by the stretch are
displayed in green. Regions with small changes caused by the stretch are shown
in shades of grey.The ten-column bar chart represents the percentages by their
relative stretch values.
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6 ElT-based manoeuvres

6.1 Best-PEEP-Tool 36
6.2 EIT Analysis Tool (EITAT) 39
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Two manoeuvres based on electrical impedance tomography can be configured,
which assist the clinician in evaluating the clinical situation of the ventilated pa-
tient.

6.1 Best-PEEP-Tool

The Best-PEEP-Tool manoeuvre is only available for the patient
Remark " “
category"Adults*.

Recruitable alveolar collapse and hyperdistension can be determined and estimat-
ed with the Best-PEEP-Tool using electrical impedance tomography (EIT) during a
decremental PEEP manoeuvre (positive end-expiratory pressure).

At the end of each PEEP step, an end-expiratory and end-inspiratory hold ma-
noeuvre are performed automatically, and the regional compliance is determined.
The change in regional compliance is registered at the pixel level for each PEEP
step and the changes are summed up.The cumulated collapse and cumulated hy-
perdistension are displayed for each PEEP step.

The user defines the scope of the manoeuvre before starting the decremental
PEEP trial:

Recruitment PEEPfinder EITAT
Insp. Hold dur. PEEP Start Step dur.
0,5 24 10 it
s hPa breaths
Exp. Hold dur. PEEP End Step APEEP
3,0 5 2,0
s hPa hPa
PEEP Start Initial PEEP for the decremental PEEP trial
PEEP End Final PEEP for the decremental PEEP trial
Step A PEEP PEEP steps to be applied during the manoeuvre between
PEEP start and PEEP end
Step duration Number of breaths at each PEEP step
Insp. Hold Duration of the inspiratory hold manoeuvre during the
duration measurement phase at the end of the manoeuvre for a
given PEEP step
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Exp. Hold Duration of the expiratory hold manoeuvre during the
duration measurement phase at the end of the manoeuvre for a
given PEEP step

Application:

* Evaluate the contraindications

* Activate a suitable ventilation mode (e.g. BiLevel or VCV)
* Ensure close monitoring

* Define the nature and scope of the manoeuvre

* Perform the manoeuvre

* Assess and interpret the results in the clinical context

For this manoeuvre, select a pressure-controlled ventilation mode
with constant AP or a volume-controlled ventilation mode with

Remark - S
a plateau phase (similar to an inspiratory pause) of at least 0.4
seconds.
nor == f BiLevel (IV) % Z B ® @
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Do not select pressure-controlled ventilation modes with a guar-

Remark . . .
anteed volume during the manoeuvre if at all possible.

the patient, such as pneumothorax or cardiovascular depression.
3 The safety parameters need to be adapted to the clinical situation
Warning | 304 close monitoring must be ensured.

j The Best-PEEP manoeuvre may be associated with special risks for
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A

Warning

A

Warning

Remark
Remark

Remark

During the manoeuvre, a relatively high intrathoracic pressure
may occur for a relatively long period of time. Before activating
the manoeuvre, the user is required to determine that the patient
is haemodynamically stable. Close monitoring of the vital signs is
mandatory during the manoeuvre.

Assess the potential contraindications for performing the Best-

PEEP manoeuvre.

Examples:

* Patients whose cardiovascular condition is unstable

* Hypovolaemic patients

* Patients with suspected or confirmed intracranial pressure
problems

* Patients unable to tolerate elevated intrapulmonary pressures
for other reasons

* Patients susceptible to barotrauma or volutrauma

* Patients with insufficient sedation depth

Other, automatically performed manoeuvres such as the Sigh ma-
noeuvre or the PO.l manoeuvre are blocked for the duration of
the Best-PEEP manoeuvre.

It is not possible to start any other manoeuvres during the Best-
PEEP manoeuvre.

If a ventilation parameter or the ventilation mode is changed while
the Best-PEEP manoeuvre is in progress, the manoeuvre will be
aborted.

On termination of the manoeuvre, the relative collapse percentage and the rela-
tive hyperdistension percentage are displayed for each completed PEEP step.

38
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The individual PEEP setting is the PEEP step with the best compromise between
the relative collapse percentage and the relative hyperdistension percentage.

ﬁ The displayed findings must be evaluated in the clinical context
and, if plausible, verified by means of additional procedures such as
Warning | blood gas analysis or diagnostic ultrasound.

6.2 EIT Analysis Tool (EITAT)

The EITAT manoeuvre is only available for the patient category

Remark ‘ “Adules®.

Due to the clinical situation, the user is required to determine regularly whether
PEEP or driving pressure can be increased or reduced.

The EIT Analysis Tool (EITAT) is a method for the pixel-wise evaluation of the
regional compliance, for which a quantitative comparison of pixel compliance is
performed for two different points in time.The comparison can be based on two
PEEP steps or two tidal volumes (delta-P x compliance) in order to assess their
effects.
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Recruitment
Insp. Hold dur.
0,5
5
Exp. Hold dur.

3,0

PEEPfinder Best-PEEP-Tool

Step dur.

10

breaths

Factor

1,3

PEEP Comparison of two different PEEP steps
AP Comparison of two different differential pressures or tidal
volumes (delta-P x compliance)
Factor Adjustable multiplier for the comparison of two different
PEEP levels or differential pressures and/or tidal volumes
(delta-P x compliance)
Example:
* Set PEEP: + 5 cmH,O
* Set factor: 1.5
* PEEP step for comparison: + 7.5 cmH,O
Example:
* Set delta P: + 20 cmH,O
* Set factor: 0.5
* Delta P step for comparison: + 10 cmH,O
Step A PEEP PEEP steps to be applied during the manoeuvre between

PEEP start and PEEP end

Step duration

Number of breaths at each PEEP step

Insp. Hold Duration of the inspiratory hold manoeuvre during the
duration measurement phase at the end of the manoeuvre for a
given PEEP step
Exp. Hold Duration of the expiratory hold manoeuvre during the
duration measurement phase at the end of the manoeuvre for a
given PEEP step
Application:

* Evaluate the contraindications

* Ensure close monitoring

* Define the nature and scope of the manoeuvre

* Perform the manoeuvre

* Assess and interpret the results in the clinical context

40
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the EITAT manoeuvre.
Remark

manoeuvre.
Remark

Other, automatically performed manoeuvres such as the Sigh ma-
noeuvre or the PO.I manoeuvre are blocked for the duration of

It is not possible to start any other manoeuvres during an EITAT

If a ventilation parameter or the ventilation mode is changed while
an EITAT manoeuvre is in progress, the manoeuvre will be aborted.

On termination of the manoeuvre, the differences in regional compliance gain
(Cwin) and in regional compliance loss (Closs) are displayed in the form of a qual-
itative diagram.The finding is analysed based on the configured significance level,

and a recommendation is displayed.
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7 Cleaning and disinfection

7.1 SensorBelt and SensorBeltConnector 44
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7.1 SensorBelt and SensorBeltConnector

Observe the general instructions for cleaning and disinfection in the elisa 600 /
elisa 800 instructions for use.

i'f Do not immerse any parts of the VIT accessories into liquids and
do not wash any parts with liquids. Make sure that water or other
Warning | liquids do not penetrate the products under any circumstances.

The SensorBelt must not be reused, cleaned, disinfected or ster-

ilised. Dispose of it after use. The SensorBelt is a device intend-

& ed for single use. Reusing the SensorBelt increases the risk of

. cross-contamination and can impair its function and performance.

Warning | |t 5 component marked for single use is reused, its proper func-
tioning cannot be guaranteed.

& Do not use any flammable or potentially explosive disinfection

3 sprays. Such sprays create fumes which can easily ignite.
Warning

A Do not sterilise any VIT accessories. This may damage the device

- or can lead to malfunctions.
Caution

Make sure that the chemicals used for disinfection are compatible
& with the material of the parts to be disinfected. Using incompat-

: ible chemicals for disinfection can lead to premature wear of the
Caution | 5.

Use a soft cloth and mild cleaning agent to clean the surface of the SensorBelt-
Connector. "mikrozid® sensitive liquid" by "Schiilke & Mayr GmbH" (www.schuel-
ke.com) is recommended for disinfection of the SensorBeltConnector surface
(use per manufacturer's instructions).

Due to the fact that used SensorBelts are no longer in perfect condition in terms
of hygiene, they must be disposed of after use. SensorBelts contain electronic
components which must be disposed of in compliance with the electronic waste
disposal regulations.
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8 Troubleshooting

8.1 Troubleshooting the SensorBeltConnector 46
8.2 Troubleshooting the SensorBelt 47
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8.1 Troubleshooting the SensorBeltConnector

The SensorBeltConnector can have three different operating states. These are
identified by different colours of the indicator light (A).

— /

Status message Possible causes Corrective measure

The SensorBelt is
Green light connected and performs None
correct measurements.

Connect the SensorBeltConnector to the

SensorBelt.
. The SensorBelt is not
No light
connected. .
Make sure that the SensorBeltConnector is
properly connected to elisa 800.
Disconnect the SensorBeltConnector from
elisa 800, wait 5 seconds and reconnect the
SensorBeltConnector.
. System error while
Blue light 4 . . ) .
booting. Switch elisa 800 off and wait at least 5 sec-

onds before restarting the device.

Replace the SensorBeltConnector.
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The SensorBelt signal quality depends on the number of electrodes acquiring
the patient signals. The electrodes can fail completely or the SensorBelt may no
longer be in contact with the patient's skin.

Status message

Possible causes

Corrective measure

The SensorBelt is properly

connected and performs correct None
measurements.
excellent
Check whether the signal quality
Individual electrodes have only deteriorates.
partial contact. The measurement is
still carried out correctly. Check whether the SensorBelt is
acceptable
properly attached.
Check whether the SensorBelt is
Several electrodes have only partial properly attached.
contact or have failed completely.
poor Compensation is still possible. Apply new ContactAgent on the
SensorBelt.
Check whether the SensorBelt is
properly attached.
The SensorBelt is no longer
. connected properly. Too many Apply new ContactAgent on the
electrodes fail, compensation is no SensorBelt.
no signal longer possible.An EIT image is not

shown.

If the measures do not correct the
problem, replace the SensorBelt.
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9 Technical specifications

9.1 General specifications 50
9.2 Performance features 51
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9 | Technical specifications

9.1 General specifications

Environmental conditions
During operation

Temperature (SensorBeltConnector):

Temperature (SensorBelt):
Temperature (ContactAgent):
Atmospheric pressure:
Relative humidity:

During transport
Temperature:
Atmospheric pressure:
Relative humidity:

During storage

Temperature (SensorBeltConnector):

Temperature (SensorBelt):
Temperature (ContactAgent):
Atmospheric pressure:
Relative humidity:

Remark
perature range

Classification

10 to 40°C

10 to 40°C

10 to 40°C

60 to 106 kPa

10 to 85% (no condensation)

—20 to 60°C
60 to 106 kPa
5 to 95% (no condensation)

5 to 40°C

5 to 40°C

5 to 25°C

60 to 106 kPa

5 to 95% (no condensation)

ContactAgent: Shelf life of 3 years when stored in specified tem-

Applied part:

SensorBelt - Type BF (in accordance with EN 60601-1)

Duration of use:

Continuous operation

Protection class:

SensorBeltConnector - IP54

IP54:

Remark | Protected against dust in harmful quantities and against water

sprayed from all directions

Electromagnetic compatibility
Tested for compliance with:

IEC/EN 60601-1-2

50 Instructions for Use SupplementV — Module Handbook VIT, Rev. 07




Technical specifications | 9

9.2 Performance features

Number of electrodes: 32 electrodes
Frame rate: maximum 50 images per second
VIT signal quality indication: Qualitative

Spatial angular position of SensorBelt: | Elevation of the upper body +90°
Rotation +180°, accuracy +5°

Remaining sensor usage time: in hours, accurate to within 5 minutes
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