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1.1 General description

1

2

3

The SoKINOX NO delivery and monitoring

system consists of:

1. a base unit (this includes both the primary

NO delivery system and the backup NO

delivery system)

2. a mobile cart or

3. a bedside/rail holder

4. other accessories and disposables (not

shown in figure)

Refer to System Flow Chart, SoKINOX, NO

delivery and monitoring system, for information

concerning accessories and other parts used

with the NO delivery and monitoring system.

Contact your Air Liquide Healthcare

representative.

The NO delivery and monitoring system is

intended for continuous use together with a

compatible ventilator to deliver a set

concentration of NO gas to the connected

patient.

Make sure that the NO delivery and monitoring

system is compatible with the ventilator you

use. A list of compatible ventilators is available

in the addendum to this manual: Addendum

to User's Manual, SoKINOX Nitric Oxide

Delivery and Monitoring System.

Refer to table under heading Recommended

ventilator settings for compatible ventilators

on page 86.
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Important:
• Air Liquide Healthcare has no

responsibility for the safe operation of

the NO delivery and monitoring system

if the information specified in Intended

use is not followed.

• Air Liquide Healthcare has no

responsibility for the safe operation of

the NO delivery and monitoring system

if the intended use environment

requirements specified in this document

are not followed.

• The operator should always evaluate the

particular location in which the NO

delivery and monitoring system is used

with regard to ventilation and potential

exposure to ambient NO and NO2 gas.

Refer to chapter Technical data under

heading Exposure to gases on page 111.

1.1.1 Intended use

The SoKINOX NO delivery and monitoring

system delivers physician-prescribed NO

therapy gas to patients ranging from neonates

to adults and monitors inspired NO, NO2 and

O2 gas.

The target patient population and use of the

therapy gas are controlled by the therapy gas

labeling.

The NO delivery and monitoring system can

be used with ventilation devices. Compatible

ventilators are listed in the addendum to this

manual: Addendum to User's Manual,

SoKINOX Nitric Oxide Delivery and Monitoring

System. In backup mode, the system can be

operated as a stand-alone system.
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1.1.2 Intended user

The NO delivery and monitoring system shall

be used only by those who are professional

healthcare providers and who have received

training in the use of this system and possess

experience from ventilation and NO treatment.

1.1.3 Intended Use Environment

The NO delivery and monitoring system shall

be used only:

• in hospitals, except MRI environments

• during transport of a patient within hospitals

1.1.4 User's Manual

This manual summarizes the functions and

safety features of the NO delivery and

monitoring system. It is not all-inclusive and

should not be seen as a substitute for training.

Important: The NO delivery and monitoring

system may be operated only by authorized

personnel and must be operated according

to the instructions in this manual.

1.2 Safety guidelines

Follow these safety guidelines. Additional

warnings appear in context throughout this

document.

Information is highlighted with Warning,

Caution, Important or Note, where:

WARNING! Indicates critical information

about a potential serious outcome to the

patient or the user.

CAUTION: Indicates instructions that must

be followed in order to ensure the proper

operation of the equipment.

Important: Indicates information intended

to help you operate the equipment or its

connected devices easily and conveniently.

Note: Indicates information requiring special

attention.
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1.2.1 General

WARNINGS!
• When using a ventilator made by a

manufacturer other than the

manufacturer of the NO delivery and

monitoring system, it is important always

to check with the respective ventilator

manufacturer prior to use to ensure that

their ventilator is compatible with NO gas.

• Airway pressures outside the range

specified (> 70 cmH2O) may cause NO

delivery variation or failure to deliver NO.

Pay special attention when using

ventilators that can deliver airway

pressures outside this range.

Refer to table under heading

Recommended ventilator settings for

compatible ventilators on page 86.

• Do not use an HME device with the NO

delivery and monitoring system.

• When connecting a patient to the NO

delivery and monitoring system, make

sure that tubes and wiring close to the

patient are placed in such a way as to

prevent risk of patient strangulation.

• Make sure that the correct Luer

connectors are used to connect the gas

sampling line to the gas sampling inlet

and the injection line for NO to the gas

delivery outlet. Avoid confusion with, and

inadvertent connection of, other Luer

connectors.

• Persons using the NO delivery and

monitoring system should be trained and

experienced in its use to ensure effective

administration of nitric oxide and to avoid

injury to the patient or to others resulting

from inhalation of excess nitric oxide,

nitrogen dioxide or other reaction

products.

• Portable RF communications equipment

(including peripherals such as antenna

cables and external antennas) should be

used no closer than 30 cm (12 inches) to

any part of the SoKINOX Nitric Oxide

Delivery and Monitoring System including

cables specified by the manufacturer.

Otherwise degradation of this equipment

could result.

• The use of accessories, transducers and

cables other than those specified by the

manufacturer may result in increased

emissions or decreased immunity (EMC)

of the system.

• The NO delivery and monitoring system

may not be used in an MRI environment.

• Only accessories, supplies, and auxiliary

equipment recommended by Air Liquide

Healthcare should be used with the NO

delivery and monitoring system. Use of

any other accessories, spare parts or

auxiliary equipment may cause degraded

system performance and safety.

Refer to System Flow Chart, SoKINOX,

NO delivery and monitoring system, for

information concerning accessories and

other parts used with the NO delivery and

monitoring system. Contact your Air

Liquide Healthcare representative.

• Do not modify or remove any original

parts.

• Service, repair and installation may only

be performed by Air Liquide Healthcare

authorized personnel.
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CAUTIONS:
To avoid malfunction of the

rotameters, keep the base unit upright

at all times.

•

• During NO therapy, always make sure:

- to use two NO cylinders with a

volume of at least 5 liters that are

open throughout therapy

- that the gas pressure of the active

cylinder is above the limits specified

in the pre-use check and that the

inactive cylinder is full by regularly

checking the pressure gauge on the

cylinder regulator

- to replace the NO cylinder directly

after an NO cylinder 1 missing (or

empty)/NO cylinder 2 missing (or

empty) alarm is generated.

• It is recommended always to perform a

pre-use check before connecting the NO

delivery and monitoring system to a

patient. If the pre-use check is omitted,

the system may not function correctly.

• Always use autosense not constant rate

when changing ventilator mode from

conventional ventilation to High

Frequency Oscillation (HFO) Ventilation

and vice versa.

• In the USA, federal law restricts this

device to sale by or on the order of a

physician or other licensed medical

practitioner.

• Do NOT use antistatic or electrically

conductive tubing with this system.

• Check the NO delivery and monitoring

system for damage. If the system is

damaged, it should not be used.

• To avoid malfunction of the rotameters

and gas sensors, keep the base unit

upright at all times. When the bedside/rail

holder is attached to a post or rail, make

sure the bedside/rail holder is firmly

attached to the base unit and that the

orientation of the clamp is such that the

unit is upright.

• The O2 cell and the NO and NO2 gas

sensors are to be replaced once a year.

• Gas sensor calibration needs to be

performed once every three months.

This can only be done in STANDBY by

tapping SERVICE &

SETTINGS/BIOMED/CALIBRATION.

Refer to chapter Service & Settings on

page 75.

• Avoid kinks and small radius bends in

the pneumatic tubing, i.e. flow sensor

line, gas sampling and injection line for

NO. Note that tubing with a small radius

bend may work well at room temperature

but may become blocked at elevated

temperatures.

• If drugs required for patient treatment are

nebulized, contact the drug manufacturer

to ensure that the drugs are compatible

with NO delivery.

• When lifting or moving parts of the NO

delivery and monitoring system, follow

ergonomic guidelines, ask for assistance,

and take appropriate safety precautions.

• Always place two NO cylinders of the

same size on the mobile cart to avoid the

risk of overbalancing it.

Refer to section Dimensions, weights and

loads on page 95.
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• If any of the following occurs, discontinue

use and contact a service technician:

- Unresolvable alarms

- Unfamiliar sounds

- Any unfamiliar or unexplained event

- System messages that prompt the

user to discontinue use

Important:
• After unpacking, perform a routine

cleaning and a pre-use check. 

• Make sure that a resuscitator is readily

available.

• The following should be performed daily:

- Check water trap

- Check cylinder pressure

- Perform sensor offset adjustment

• The base unit can be mounted on a

mobile cart or bedside/rail holder. When

the device is used without the mobile

cart, it must be firmly mounted to a post

or rail using the bedside/rail holder. Make

sure the bedside/rail holder is firmly

attached to the base unit and that the

clamp is correctly oriented as specified

in the Caution above.

• Never leave the patient unattended when

connected to the NO delivery and

monitoring system.

• In case of total loss of power, including

loss of battery power, the NO delivery

and monitoring system will use the

default alarm settings when next

restarted.

Refer to section Default alarm settings

on page 54 and section Alarm limit

settings on page 104.

• All technical documentation is available

for use by Air Liquide Healthcare

authorized personnel.

• During operation any water traps must

be checked regularly and if necessary

emptied.

Refer to section Emptying/replacing the

water trap on page 18.

• Do not cover the NO delivery and

monitoring system in any way, since the

functioning of the equipment may be

adversely affected.

• Do NOT use lower bias flow than

0.4 l/min for low flow sensor and 2 l/min

for high flow sensor, otherwise NO

dosing might result in NO or NO2

concentrations that are too high.

• When providing high-frequency

oscillation (HFO) therapy, pay attention

to the maximum flow and select the flow

sensor accordingly.

• Important: When using the SoKINOX

NO delivery and monitoring system

with Servo-n HFOV with an I:E ratio of

1:3, a frequency of up to 8 Hz may be

used. Above this limit, there may be

overdelivery of NO.

• While the NO delivery and monitoring

system is in stationary use, the wheels

of the mobile cart must be locked and

the mobile cart must be on a horizontal

surface.

• Securely attach all cables, etc, to

minimize the risk of unintentional

disconnection.
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Notes:
• Do not simultaneously touch the patient

and any accessible connector contacts.

• Extra care should be taken when

handling tubes, connectors and other

components of the patient circuit.

• Contact an Air Liquide Healthcare

representative regarding

decommissioning of the equipment.

1.2.2 Power supply

WARNINGS!
• The power cord must be connected only

to an AC mains power outlet with

protective earth to avoid the risk of

electric shock.

• The power supply cord must be plugged

directly into the mains power outlet

without the use of any multiple socket

outlets. If a multiple socket outlet is used

together with other products, total

leakage current might be exceeded in

the event of a fault in the protective earth.

Important:
• Make sure that both the mains power

outlet and the power supply connector

are accessible.

• Avoid contact with external electrical

connector pins.

Notes:
• When the NO delivery and monitoring

system switches to the battery backup

supply instead of mains power, it

continues to operate as usual and

performance is not affected.

• When the NO delivery and monitoring

system is connected to mains power, the

internal battery is being recharged. This

does not affect system behavior.
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Battery

Important:
• If a battery status message is displayed

on the screen, tap STATUS/Battery for

detailed information.

• Always contact a service technician to

replace the battery when the NO delivery

and monitoring system provides

notification of imminent expiration or of

diminished operating capacity.

• Check the STATUS/Battery window to

ensure safe battery operation. Always

ensure that the battery is fully charged

before use.

1.2.3 Fire hazard

Important:
• Close the oxygen cylinder, if used, or

disconnect the O2 supply when the NO

delivery and monitoring system is turned

off.

• Keep all sources of ignition away from

the NO delivery and monitoring system

and the oxygen hoses.

• Do not use an NO delivery and

monitoring system with worn or frayed

gas supply hoses or hoses that have

been contaminated by combustible

materials such as grease or oil.

• Oxygen-enriched gas is extremely

flammable: if a burning odor is detected,

disconnect the oxygen supply and mains

power and contact a service technician

to remove the battery.

1.2.4 Auxiliary equipment

Important:
• Only a USB memory stick may be

connected to the USB port.

• Use only a PDMS cable of the length

recommended by Air Liquide Healthcare.

Refer to chapter Technical data under

heading Serial ports on page 109.
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1.2.5 Electromagnetic Compatibility

The NO delivery and monitoring system must

be installed and put into service according to

Electromagnetic Compatibility, SoKINOX Nitric

Oxide Delivery and Monitoring System.

In order to ensure that the SoKINOX Nitric

Oxide Delivery and Monitoring System, during

electromagnetic disturbances, will fulfil its

Essential Performance (IEC 60601-1), as listed

here:

• Delivery of NO therapy gas at the patient

connection port within the alarm limits set

by the operator or generation of an alarm

condition

• Monitoring of NO, NO2 and O2 gas including

generation of an alarm condition

• Measurement accuracy for NO, NO2 and

O2 gas and gas reading alarm condition or

generation of a technical alarm condition

the following performance has been monitored

during electromagnetic immunity tests:

• Delivered NO gas

• Monitoring of:

- NO concentration

- NO2 concentration

- Oxygen concentration

- Internal electrical power source

- Mains power status

- Gas supply

• Ability to generate alarms

No degradation or failure of the essential

performance has been observed during these

tests.

No other effects on the NO delivery and

monitoring system have been observed during

the electromagnetic immunity tests.

14 SoKINOX v 1.4, User's Manual

| 1 | Introduction |



2 System overview

Table of contents
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34|Transport2.4

SoKINOX v 1.4, User's Manual 15

| System overview | 2 |



2.1 System parts

The NO delivery and monitoring system and

its parts, as well as an outline of how to set it

up, are presented in the form of text and

images.

The NO delivery and monitoring system is not

made with natural rubber latex or the phthalate

DEHP.

CAUTION: Do not obstruct the ambient air

inlet.

Important:
• Only an external battery may be

connected to the external 12 V DC inlet.

Refer to section Power supply on

page 96.

• When the AC mains power LED is on, the

internal battery is being charged.

Notes:
• NO is supplied by gas cylinders. O2 is

supplied by a medical pipeline system

or, alternatively, by a gas cylinder.

• The purge outlet and the gas sampling

outlet may be connected to a hospital

gas evacuation system via the evacuation

hose. Make sure that the gas evacuation

system does not create a negative

pressure in the NO delivery and

monitoring system.

Refer to section Connecting the

evacuation hose on page 19.

• The upper RS-232 connector is used for

connection of a PDMS cable.
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2.1.1 Base unit

3
12

13

144 15

18

19
208

6

5

7
11

10

9

21 22 23 24

2

1 25

16
17

1. O2 flow meter

2. Concentration indication for NO

Refer to section Data on delivered NO

concentrations on page 101.

3. Backup switch

4. Instruction to power on to purge NO2

5. O2 flow scale

6. Flow indicator for NO

7. Adjustment knob for backup O2 flow and

corresponding NO concentration

8. Backup gas delivery outlet to resuscitator

9. USB port

10. Gas sampling outlet

11. Purge outlet

12. Gas inlet for O2

13. AC mains power LED, blue

14. AC mains connection for power cord

15. On/Off switch

16. RS-232 connector for PDMS cable

17. RS-232 connector (currently inactive)

18. Gas inlets for NO

19. Serial number label

20. External 12 V DC inlet

21. Water trap

22. Gas sampling inlet

23. Delivery outlet for NO

24. Flow sensor connection

25. Touch screen display/screen
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Installing the water trap

• To install the water trap, align it with the

receptacle and push gently into place as

shown. Make sure that the locking

mechanism is fully engaged by pulling the

water trap, which should remain firmly in

position.

• Connect the gas sampling line to the gas

sampling inlet.

Emptying/replacing the water trap

CAUTION: Handle the contents of the water

trap as you would handle any body fluid.

Potential infection hazard!

Important:
• After water trap replacement, check that

the monitored gas concentrations are

appropriate.

• Replace the complete water trap every

month or as required, e.g. to resolve

certain alarms.

1 2

3 4

1. To remove the water trap, push the

release button on the receptacle and pull

out the water trap as shown in figure 1.

2. To empty the water trap, twist and pull the

container relative to the filter housing.

3. Empty the container.

4. Re-assemble the water trap and follow

the installation instructions above to

re-install it.

18 SoKINOX v 1.4, User's Manual

| 2 | System overview |



Connecting the evacuation hose

Connect the evacuation hose to evacuate NO

gas, and to reduce noise.

16
00
00
4

2

1

1. Pass the hard plastic end of the hose

through the ring at the tip of the purge

outlet to connect it.

2. Optionally, connect the remaining hose

end to the hospital gas evacuation

system.

Disconnecting the evacuation hose

To disconnect the evacuation hose, push the

ring at the tip of the purge outlet and

simultaneously pull the hose to release it.
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2.1.2 Gas flow through the base unit

NO2 O2NO

1. Pressure gauge on cylinder regulator

2. Gas inlets for NO

3. Purge outlet

4. Dosing valves for NO gas

5. Gas delivery outlet to NO injection line

6. Gas inlet for O2 (from wall or cylinder)

7. Backup switch

8. Adjustment knob for backup O2 flow and

corresponding NO concentration

9. O2 flow meter

10. Flow indicator for NO

11. Backup gas delivery outlet to resuscitator

12. Gas sampling line to gas sampling inlet

13. Gas sensor offset adjustment valve

14. Ambient air inlet

15. O2 cell and gas sensors for NO and NO2

16. Sampling pump

17. Gas sampling outlet

18. Flow sensor input via flow sensor

connection

A. High-pressure part of the system

B. Low-pressure part of the system
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Symbols on base unit

DescriptionSymbol

CE label—indicates compliance with
the requirements of the Medical
Device Directive 93/42/EEC

CSA label—Indicates compliance
with Canadian and US standards

Type B—indicates classification
according to IEC 60601-1

RS-232/Serial port - connector for
data communication

Ingress protection, IP21

External 12V DC input

12V

+-

Mains power On/Off

Mains connected, batteries charging

USB connection

MR Unsafe - keep away from
magnetic resonance imaging (MRI)
equipment.

Inlet

Outlet

Gas cylinder inlets

Flow sensor

Water trap release button

Backup mode

This way up — indicates correct
upright position

Special waste

DescriptionSymbol

Consult instructions for use

Manufacturer

Manufacturing date

Consult accompanying
documentation

Serial number

Order number

Weight of base unit/weight of base
unit on mobile cart

76 kg
7 kg

Notes:
• Special waste. This product contains

electronic and electrical components.

Discard disposable, replaced and

left-over parts in accordance with

appropriate industrial and environmental

standards.
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2.1.3 Setting up

Refer to System Flow Chart, SoKINOX, NO

delivery and monitoring system, for information

concerning accessories and other parts used

with the NO delivery and monitoring system.

Contact your Air Liquide Healthcare

representative.

WARNING! Do not use an HME device with

the NO delivery and monitoring system.

CAUTION: Do not use NO cylinders with a

cylinder water capacity smaller than 5 liters.

Using NO cylinders smaller than 5 liters may

hinder effective administration of nitric oxide

to the patient.

Important:
• To avoid blocking NO administration, the

NO injection line should be connected

so that it is slack and has no bends.

• Make sure the flow sensor is correctly

connected with the arrow pointing in the

direction of the flow through the patient

circuit.

• To avoid blocking the sampling line,

ensure that the T-connector for the gas

sampling line has its orifice directed

upwards from the patient circuit.
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Setup guide

1. NO supply

2. O2 supply

3. Base unit

4. Ventilator system

5. Patient tubes (inspiratory)

6. Flow sensor adapters positioned both

before and after the flow sensor with

attached lines

7. Flow sensor with:

- injection line for NO

- flow sensor line

8. Active humidifier

9. T-connector for gas sampling line

10. Additional patient tube (inspiratory, 15 cm)

11. Y piece

12. Patient tubes (expiratory) with ventilator

water trap
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2.1.4 Symbols on accessories or packaging

ExplanationSymbol
CE label—indicates compliance with
the requirements of the Medical
Device Directive 93/42/EEC

Order number

Number to identify the production
batch

QuantityQTY

Use by date

Do not re-use. Single use only.

Do not use if packaging is damaged

Consult accompanying
documentation

Keep away from sunlight

Manufacturer

In USA, Federal law restricts this
device to sale by or on the order of
a physician.

Inlet

Max. gas cylinder size
MAX

2.5 l

Humidity limitation

Temperature limitation+55oC

-10oC

Atmospheric pressure limitation

Fragile — handle with care

Keep away from water

This way up — indicates correct
upright position of the transport
package

ExplanationSymbol
Prohibition against pushing, leaning,
resting

Consult instructions for use
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2.2 Touch screen display

2.2.1 Interactive areas of the touch screen
display

1

4

3

5

2

The screen is completely touch based and is

divided into the following areas:

1. Status bar

2. Current messages

3. Menu

4. Display area

5. Measured values

Important: Do not use sharp tools on the

screen.

2.2.2 Navigating the touch screen display

To navigate, adjust settings and get support:

• Tap

• Tap and hold

• Drag

2.2.3 Menu

START/STANDBY

START is visible when the NO delivery and

monitoring system is in STANDBY. STANDBY

is visible when treatment is started.

Tap START to start treatment.

Tap STANDBY, then tap and hold STOP

TREATMENT to stop treatment.

ALARM LIMITS

Refer to section Set alarm limits on page 43.

LOGS

Refer to section Logs on page 33 and section

Trends and logs on page 108.

ALARM HISTORY

Alarm history displays a list of alarms. Each

alarm includes the alarm time and date.

Refer to section Resetting Check alarms on

page 59.

STATUS

Tap STATUS to access:

• General information

• Gas supply information

• Battery information

• Pre-use check information
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TOOLS

TapTOOLS to access:

• Sensor adjustment

To adjust gas sensor offsets, follow

on-screen instructions.

Refer to section Gas sensor offset

adjustment on page 50.

• Screen brightness

Screen brightness can be adjusted in ten

steps.

• Gas supply calculator

To calculate NO consumption rate and

remaining NO supply, edit information in

the highlighted fields (dark gray in the

diagram), then tap Calculate.

When the calculator is accessed prior to

having performed any calculation, or when

a calculation is explicitly cleared:

- ventilator flow (minute volume during

inspiration plus bias flow during

expiration) will be initialized with an

average value of the flow most recently

measured by the flow sensor;

- the desired NO setting will be initialized

with the current Set NO value.

The calculations assume that settings

remain the same as those entered.

To reset all data prior to a new calculation,

tap Clear.

The results are displayed in the rectangular

area (light gray in the diagram) at the bottom

of the screen.

• Manual NO cylinder switch

If an NO cylinder that will soon be empty

needs to be replaced, or if a regulator failure

is suspected, a manual NO cylinder switch

can be performed.

NO cylinder supply pressures may be

accessed via STATUS/Gas supply and are

indicated by the use of different symbols.

Refer to section Symbols on touch screen

display on page 28.

Choose NO cylinder 1 or 2.

Note: When a cylinder switch is

performed, the device uses the selected

cylinder until it is manually or

automatically switched back.

Follow on-screen instructions.

Switching will be seamless, i.e. no

interruption in ongoing NO delivery will

occur.

A purge procedure will be automatically

performed as part of this process.

Refer to section Purging and flushing

procedures on page 49.

SERVICE & SETTINGS (only available in
STANDBY)

Refer to chapter Service & Settings on page

75.
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2.2.4 User support

ALARM INFORMATION

1 2

4

3

1. Alarm message

2. Number of active alarms

3. Alarm management checklist

4. Alarm history

Refer to section Handling alarms on page 55.

PARAMETER SETTINGS

18

1 2

4

3

5

1. Slide bar for settings, tap or slide to

change

2. Full settings range, tap to expand/collapse

3. Increase/decrease setting:

- tap for stepwise change

- tap and hold for continuous

increase/decrease

4. Accept

5. Cancel
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PRE-USE CHECK INSTRUCTIONS

Refer to section Startup and pre-use check

on page 37.

SHORTCUTS

Some frequently used functions can be

accessed via a shortcut. There are shortcuts

to the following windows:

- STATUS/Battery

- STATUS/Gas supply

To access these windows, tap the shortcuts

found to the right in the status bar.

For alarms relating to gas concentrations, the

relevant measured value flashes with the color

of the alarm priority. For a shortcut to ALARM

LIMITS, tap the flashing measured value.

2.2.5 Symbols on touch screen display

Important:
The digit shown inside cylinder symbols on

the screen refers to NO cylinder 1 or 2.

For the sake of simplicity, these digits are

not used in the symbols in the list provided

here.

The cylinders appear in a number of

combinations depending on prevailing

conditions. These combinations, shown in

the status bar at the top right of the screen,

also serve as a shortcut to the STATUS/Gas

supply window.

For information about NO gas inlet

pressures relating to the cylinder symbols,

refer to section Information on NO gas

cylinder pressures, symbols and alarms on

page 98.

DescriptionSymbol

Backup mode

Start treatment/Start

Stop treatment/Standby

Alarm limits

Audio pause

Audio paused

Audio paused - all alarms that can
be pre-silenced are pre-silenced.

Alarm off

Check alarms

Alarm sound level

Logs

Alarm history

Emergency dosing mode

Status

Tools

Service & Settings

Biomed

Service

Exit

Configuration

Software installation

Current messages
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DescriptionSymbol

High flow sensorHI

Low flow sensorLO

Flow sensor not connected/flow
sensor inactive

Active NO cylinder sufficiently full for
use

Active NO cylinder almost empty

Active NO cylinder is empty and must
be replaced

Inactive NO cylinder sufficiently full
for use

Inactive NO cylinder almost empty

NO cylinder unusable because either
empty or not connected

Zoom in (increase details)

Zoom out (decrease details)

AC mains power

Battery capacity/Battery status
shortcut

Battery operation/Battery status
shortcut

External 12V DC power

Battery charging

Progress

Value temporarily unavailable

Value unreliable

Extended setting range

Normal setting range

Test failed/PUC failed or PUC
expired (red)

DescriptionSymbol

Test not passed/PUC not completely
passed (yellow)

Test not performed/PUC not
performed (yellow)

Test/PUC passed (green)

Information

Accept (green)

Decrease

Increase

Cancel/Close
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2.3 Displaying data

2.3.1 STANDBY screen

1 2

4

3

5

6

Important points to consider prior to use are

displayed when the NO delivery and

monitoring system is in STANDBY:

1. FLOW

• The default setting is AUTOSENSE.

Dosing will be based on flow sensor

measurements.

• Tap to select CONSTANT RATE

instead, if desired.

This can only be done in STANDBY.

- A new item, FLOW RATE, will then

appear to allow the flow rate to be

set.

- Follow on-screen instructions for

setting FLOW RATE. Use the figure

presented in STATUS/General

(minute volume during inspiration

plus bias flow during expiration).

Dosing will then be based on this

manually set constant rate.

2. SET NO

• Tap to set the NO dosing concentration

3. START TREATMENT

• Tap here to start treatment or tap

START in the menu.

4. SETUP GUIDE

• Tap for a presentation of how to set up

the NO delivery and monitoring system.

5. PRE-USE CHECK

• Tap for information/instructions

concerning the pre-use check.

6. The type of sensor in use (high flow or low

flow) is automatically detected and

displayed in the status bar.

This applies both in STANDBY and during

treatment.
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2.3.2 Treatment screens

Depending on the choice made for FLOW in

STANDBY, the screen may look slightly

different when treatment is started:

• For AUTOSENSE, the screen displays:

12

3
4

1. SET NO

2. Waveform area

3. Trends area

4. Measured values

• For CONSTANT RATE, the screen displays:

123

4
5

1. SET NO

2. FLOW RATE

3. Waveform area

4. Trends area

5. Measured values

When using CONSTANT RATE, there will

inevitably be variations in the measured NO

concentration due to variations in the

ventilation pattern. These discrepancies

between SET NO and measured NO

concentration also depend on the distance

between the injection point and the

sampling point.

CAUTION: Always use autosense not

constant rate when changing ventilator

mode from conventional ventilation to High

Frequency Oscillation (HFO) Ventilation and

vice versa.
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2.3.3 Displaying waveforms

The screen displays a single waveform,

ventilator flow as measured in the inspiratory

limb (Vent. flow).

2.3.4 Adapting the waveform display

It is possible to adapt the waveform display

via the scaling function.

• Tap and hold the ventilator flow waveform.

• In the window that opens, adjust the scaling

function manually or use Auto to scale

automatically.

• The sweep speed can also be adjusted by

tapping and selecting 5, 10 or 20 mm/s.

• To close the window, tap anywhere on the

screen other than the opened window.

2.3.5 Displaying measured values

Measured values are displayed on the right

side of the screen.

Three measured values are displayed:

• NO, white

• NO2, yellow

• O2, green

12
10

6.0

• Alarm limits are displayed in small digits for

each measured value.

• When gas monitoring is for some reason

temporarily unavailable, measured values

are replaced by two asterisks.

• During gas sensor offset adjustment, the

gas concentration values will be replaced

by two asterisks.

Refer to section Gas sensor offset

adjustment on page 50.

• If there is a major problem that renders the

measured values unreliable, they are

replaced by a dash.
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2.3.6 Trends

1 2
3
4
5

The trends area comprises:

1. A time setting for adjusting the time span

2. The time span of the trend graphs

3. The NO trend (ppm), white, together with

the set NO level, gray

4. The NO2 trend (ppm), yellow

5. The O2 trend (%), green

For information on the events logged, refer to

section Trends and logs on page 108.

2.3.7 Logs

To view the event log:

- Tap LOGS.

- Scroll among all the events listed.

- The LOGS window offers a search function.

Tap the text field to open the keyboard and

enter a search word. To display only log

items that contain the search word entered,

tap Activate filter. Tap again to deactivate

the filter.

- Use the backspace arrow to delete the

search word.

Each event includes the event time and date.

The event log is cleared when a new patient

is admitted.

For information on the events logged, refer to

section Trends and logs on page 108.
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2.4 Transport

2.4.1 Before intrahospital transport

Before transporting the NO delivery and

monitoring system with or without a patient

connected, follow facility guidelines and:

• Inspect the mobile cart for damage.

• Make sure that cylinders are mounted on

the mobile cart.

• Make sure that the cylinders are connected

and have a sufficient amount of gas.

• Make sure that the base unit is properly

attached to the mobile cart.

• Make sure that the gas cylinders are firmly

secured so that they do not move during

transport.

• Make sure that all accessories are securely

attached and locked.

• Make sure that the battery is fully charged.

Important: The bedside/rail holder may

NOT be used for intrahospital transport.

2.4.2 During intrahospital transport

CAUTION: To avoid malfunction of the gas

sensors, keep the NO delivery and

monitoring system upright during transport.

While transporting the NO delivery and

monitoring system with or without a patient

connected, follow facility guidelines and:

• Use the handles on the mobile cart.

• Be careful not to tip the mobile cart when

crossing an obstacle like a threshold.

• Transport the bed and the systems

connected to the patient slowly, and watch

the patient connection carefully to see that

no pulling or other movement occurs.

On arrival, connect the NO delivery and

monitoring system to mains power.
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3 Operation overview
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3.1 Before startup

WARNING! Do not use an HME device with

the NO delivery and monitoring system.

CAUTIONS:
• To avoid malfunction of the rotameters,

keep the base unit upright at all times.

• During NO therapy, always make sure:

- to use two NO cylinders with a volume

of at least 5 liters that are open

throughout therapy

- that the gas pressure of the active

cylinder is above the limits specified

in the pre-use check and that the

inactive cylinder is full by regularly

checking the pressure gauge on the

cylinder regulator

- to replace the NO cylinder directly

after an NO cylinder 1 missing (or

empty)/NO cylinder 2 missing (or

empty) alarm is generated.

Important:
• Always use ventilator settings for which

the NO delivery and monitoring system

operates within its specifications.

Refer to table under heading

Recommended ventilator settings for

compatible ventilators on page 86.

• Do NOT use lower bias flow than

0.4 l/min for low flow sensor and 2 l/min

for high flow sensor, otherwise NO

dosing might result in NO or NO2

concentrations that are too high.

Important:
• Always use validated ventilator breathing

systems.

Refer to System Flow Chart, SoKINOX,

NO delivery and monitoring system, for

information concerning accessories and

other parts used with the NO delivery and

monitoring system. Contact your Air

Liquide Healthcare representative.

• When the NO delivery and monitoring

system has been connected to the

patient circuit, a patient circuit test

should be performed on the ventilator

system to be used with the NO delivery

and monitoring system.

When doing so, the gas sampling line

should be disconnected and manually

blocked.
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Before using the NO delivery and monitoring

system, make sure that:

1. The system is correctly set up and the gas

cylinders are connected.

Follow on-screen instructions.

For setup details, refer to diagram Setup

guide on page 23.

Note: When using the device for the

first time, the device uses the gas inlet

for NO cylinder 1 when the cylinder is

connected.

2. A Preventive Maintenance has been

performed in accordance with

recommendations.

Refer to section Preventive maintenance

on page 71.

3. Gas calibration has been performed in

accordance with recommendations.

Refer to section Gas sensor calibration on

page 73.

4. The wheels of the mobile cart, if used, are

locked and the mobile cart is on a

horizontal surface.

5. The power cord is connected. A pre-use

check can be performed as soon as the

power has been turned on.

Note: If necessary, the NO delivery and

monitoring system can be powered by

the internal battery, provided it is fully

functional, instead of by mains power.

3.2 Startup and pre-use check

3.2.1 General

WARNING! To prevent the risk of

cross-infection, the gas sampled by the gas

sampling line shall never be returned to the

patient circuit.

CAUTION: It is recommended always to

perform a pre-use check before connecting

the NO delivery and monitoring system to

a patient. If the pre-use check is omitted,

the system may not function correctly.

Important:
• Purging causes a hissing noise that is

NOT due to leakage and does not require

any action to be taken.

• Do not connect the NO delivery and

monitoring system to a patient while a

malfunction persists.

• When the pre-use check is successfully

completed, all possible sources of alarm

signals have been verified and the alarm

system operates correctly.

• Connection of the NO delivery and

monitoring system will result in increased

resistance and compliance changes in

the patient circuit that must be

compensated for.

• No patient should be connected during

flushing of the system.
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The user will automatically be recommended

to start a pre-use check when the NO delivery

and monitoring system is turned on.

Follow on-screen instructions.

The pre-use check includes separate tests of

varying length. Each test starts when the

previous test is completed.

3.2.2 Start pre-use check

• Turn the NO delivery and monitoring system

on using the On/Off switch.

Refer to section Base unit on page 17.

Gently pull on the switch before raising it

to turn on the NO delivery and monitoring

system.

• Start the pre-use check by selecting this in

the dialog that appears automatically.

If the NO delivery and monitoring system has

already been turned on, the pre-use check

can also be started manually:

• Tap PRE-USE CHECK in STANDBY.

• Tap Yes in the PRE-USE CHECK window

to start, and follow on-screen instructions.

NO cylinder test

This instructs the user to manually check the

NO cylinder concentration and pressure and

purges the NO delivery and monitoring system.

Refer to section Purging and flushing

procedures on page 49.

• Follow on-screen instructions.

• Tap OK to confirm.
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Backup test

This test instructs the user to check the

backup gas supply and functionality.

• Follow on-screen instructions.

A notification will be given about when it is

safe to start using the backup system, and a

choice to do so is provided.

If the choice is made to continue in backup

mode, the pre-use check will continue to run

and the backup NO delivery system will be

operational until the primary NO delivery

system can be used.

Battery test

This tests the NO delivery and monitoring

system’s ability to switch between mains

power and battery power when mains power

is lost and restored. It also tests the battery.

• Follow on-screen instructions.

Note: The battery test will not be performed

if there is less than 10 minutes of battery

operation time available. There will be a

message concerning any problems with the

status of the battery.

Internal test

This checks the internal hardware and

software functionality.

A gas sensor offset adjustment is also

automatically performed as part of this test.

Refer to section Gas sensor offset adjustment

on page 50.

This test may take some minutes to complete

and a progress bar is displayed while it is

being performed.

Performance test

This checks NO dosage at a fixed

concentration.

It also requires correct connection to a special

test circuit containing a pre-use check kit and

an external O2 flow meter.

1. T-connector for gas sampling line

2. Flow sensor with attached lines

3. External O2 flow meter, 8-12 l/min (wall

outlet or cylinder)
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• Follow on-screen instructions.

Make sure that the test circuit is connected

as shown above and on the screen.

When successful, the test takes less than one

minute during which time a progress bar is

displayed.

Upon test completion and before starting

treatment, make sure that the NO delivery and

monitoring system is correctly set up, that the

tested flow sensor with attached lines and gas

sampling line are reconnected to the patient

circuit, and that the ventilator is running.

For setup details, refer to diagram Setup guide

on page 23.

3.2.3 Complete pre-use check

As the pre-use check progresses, a symbol

with a color marking appears on the screen

for each pre-use check test, stating whether

the test is passed (green check mark), not

passed (yellow exclamation mark), not

performed (yellow dash) or failed (red cross).

Refer to section Symbols on touch screen

display on page 28.

When the pre-use check is completed, the NO

delivery and monitoring system enters

STANDBY.

A symbol with a color marking appears on

screen for the pre-use check as a whole,

stating whether it is passed, not completely

passed, not performed or failed.
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• The pre-use check will fail if any individual

test fails. A red cross will be displayed for

the pre-use check as a whole.

The primary NO delivery system should not

be used until any problem is rectified and

a new pre-use check is successful.

The backup NO delivery system may

however be used.

• The pre-use check will be designated as

not performed if it is bypassed or if any

individual test is cancelled during the

pre-use check and therefore not performed.

A yellow dash will be displayed for the

pre-use check as a whole.

Treatment may be started but this is not

recommended.

• The pre-use check will be designated as

not completely passed when the individual

tests listed below are not passed. A yellow

exclamation mark will be displayed for the

pre-use check as a whole:

- NO cylinder test not passed due to only

one cylinder being connected

- Battery test not passed when the power

cord is not connected, when the battery

capacity is too low or when battery status

cannot be assessed

- Internal test not passed when the O2 cell

offset cannot be adjusted

- Performance test not passed when there

is O2 leakage

Treatment may be started but this is not

recommended.

• The pre-use check will be passed if all

individual tests are passed. A green check

mark will be displayed for the pre-use check

as a whole.

Treatment can be safely started.

Note:
The status of the latest pre-use check can

be accessed by tapping:

- STATUS/Pre-use check

- PRE-USE CHECK in STANDBY
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3.2.4 Pre-use check expired

The pre-use check purges NO2. Since NO2

levels may build up if the NO delivery and

monitoring system is not in use, the pre-use

check is valid for twelve hours. The remaining

time is indicated on the screen.

When the twelve-hour period has expired, a

new pre-use check has to be performed.

If the pre-use check expires, this is displayed

in the pre-use check information area in

STANDBY. Tap it to redo the pre-use check.

The remaining time indication in this

information area resets after completing a new

pre-use check and after stopping treatment.

3.3 Treatment settings

While the NO delivery and monitoring system

is still in STANDBY, select the desired settings

for FLOW (and FLOW RATE if CONSTANT

RATE is being used) and SET NO.

Refer to section STANDBY screen on page 30.

If treatment has already been started, it is

necessary to go back to STANDBY to make

any changes to the FLOW setting. SET NO

and FLOW RATE, if CONSTANT RATE is being

used, can however be changed during

treatment.
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3.4 Set alarm limits

• Tap ALARM LIMITS in the menu.

• The limits are set in the alarm limit bars in

the ALARM LIMITS window.

• Select an alarm limit and adjust it to the

desired value by dragging the limit indicator

in the alarm scale, or by using the plus or

minus keys.

• Confirm each setting by tapping the check

symbol.

• To activate the new alarm limits tap Accept.

CAUTION: Always make sure relevant

values are set. Extreme settings may render

the alarm system unusable.

Important: When the NO delivery and

monitoring system is restarted after a power

down, any alarm settings made prior to the

power down are not restored. The alarm

limits revert to the default settings.

Refer to section Default alarm settings  on

page 54.

3.4.1 Autoset alarm limits

Once treatment has been started, it is also

possible to obtain alarm limit proposals in the

ALARM LIMITS window by tapping Autoset.

CAUTION:  Before accepting Autoset

values, make sure they are appropriate for

the patient. If not, enter settings manually.

Note:
Autoset can only be used during treatment.

Refer to section Autoset alarm limits on

page 104.
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3.4.2 Set alarm sound level

• Tap ALARM LIMITS in the menu.

• Tap the loudspeaker in the bottom left

corner of the ALARM LIMITS window.

• Tap plus or minus to set the appropriate

alarm sound level. Audible feedback

corresponding to the alarm sound level is

given. Tap the check symbol when done.

• To activate the new alarm sound level, tap

Accept in the ALARM LIMITS window.

WARNING! The ambient sound needs to

be taken into consideration when setting

the alarm sound pressure level.

Note:
The minimum allowed alarm sound level

can be set via SERVICE & SETTINGS.

Refer to section Alarm limits on page 79.

3.5 Start treatment

• Tap START TREATMENT in STANDBY or

START in the menu to start treatment.

• Follow on-screen instructions.

Important:
• Treatment must be started manually

when a patient is connected to the NO

delivery and monitoring system.

Otherwise, an alarm will be activated to

remind the user to start treatment.

• When treatment starts, the gas hoses for

NO are filled. This causes a hissing noise

that is NOT due to leakage and does not

require any action to be taken.

• When using nebulized drugs, make sure

that the nebulizer is placed after the gas

sampling line.

• It may take some time to reach the target

concentration for NO when ventilator flow

and SET NO are low.

In such situations, the NO delivery and

monitoring system will prompt the user

to consider backup treatment.

Note:
Activate the backup system if the display

stops working during treatment.

Refer to section Activating the backup

system on page 47.
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3.5.1 Automatic gas cylinder switch

During treatment, when an active gas cylinder

is empty and therefore unusable, a switch to

the other cylinder will automatically occur.

Note: When a cylinder switch is performed,

the device uses the selected cylinder until

it is manually or automatically switched

back.

NO cylinder supply pressures may be

accessed via STATUS/Gas supply and are

indicated by the use of different symbols.

Refer to section Symbols on touch screen

display on page 28.

For details of the NO gas cylinder pressure

level at which a cylinder is shown as empty,

refer to section Information on NO gas cylinder

pressures, symbols and alarms on page 98.

Switching will be seamless, i.e. no interruption

in ongoing NO delivery will occur.

A purge procedure will be automatically

performed as part of this process.

Refer to section Purging and flushing

procedures on page 49.

3.5.2 Ambient air monitoring

It is possible to monitor ambient

concentrations of NO and NO2 during

treatment using the gas sampling line as

described below.

Notes:
• Assuming typical air circulation levels, it

will take 30 minutes of treatment for

ambient NO and NO2 concentrations to

achieve steady state in the room. A

monitoring time of around one minute is

generally sufficient.

• Gas concentration alarms may occur

during ambient air monitoring.

Refer to section Gas concentration

alarms on page 105.
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• Disconnect the gas sampling line from the

patient circuit.

• Cover the sampling opening in the patient

circuit with a cap.

Important: Patient circuit pressure and

gas loss will occur if the sampling

opening in the patient circuit is not

properly closed with a cap.

• Sample the ambient air via the gas sampling

line and check the ambient NO and NO2

readings on the NO delivery and monitoring

system.

• After ambient air monitoring, remove the

cap from the sampling opening in the

patient circuit and reconnect the gas

sampling line. New gas concentration

readings will appear on the screen within

30 seconds.

3.6 Stop treatment

To disconnect and stop treatment:

• Tap STANDBY in the menu.

• Tap and hold STOP TREATMENT to stop

treatment.

• The NO delivery and monitoring system

returns to STANDBY.

• The ventilator should be kept running after

treatment is stopped to flush any remaining

NO and NO2 from the patient circuit.

• Follow on-screen instructions.

CAUTIONS:
• Constant rate treatment must be stopped

before the ventilator is stopped so as to

remove NO and prevent build-up of NO2.

• When the NO delivery and monitoring

system has been in use and treatment is

stopped, it is necessary to flush any

residual gases. This is especially

important when constant rate has been

used.
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3.7 Backup mode

The primary NO delivery system and the

backup NO delivery system are separate and

independent from each other. The backup

delivery system delivers NO and O2 via a

resuscitator to the patient and is not

dependent on power.

3

4

8

6

5

7

2

1

1. O2 flow meter

2. Concentration indication for NO

Refer to section Data on delivered NO

concentrations on page 101.

3. Backup switch

4. Instruction to power on to purge NO2

5. O2 flow scale

6. Flow indicator for NO

7. Adjustment knob for backup O2 flow and

corresponding NO concentration

8. Backup gas delivery outlet to resuscitator

3.7.1 Activating the backup system

CAUTION:
Before using the backup system, a purge

procedure must be performed.

There are two ways of doing this:

• Automatic purging via the pre-use check

• Manual purging using the emergency

plug

Refer to section Purging and flushing

procedures on page 49.

Important:
If the resuscitator has been in use, always

perform a manual flush of the resuscitator

before using the backup system:

• Connect the resuscitator to the backup

system.

• Make sure that no patient is connected.

• Turn on the backup system.

• Compress the resuscitator regularly

several times to flush it thoroughly.

If the resuscitator is equipped with a

reservoir bag, continue these compressions

for a full 60 seconds.
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To activate the backup system:

• Make sure that the O2 supply is connected.

• Connect the resuscitator to the backup gas

delivery outlet.

• Turn on the backup switch on the left side

of the base unit.

• If using backup while troubleshooting the

ventilator, go to STANDBY before stopping

the ventilator.

This is especially important when using

constant rate treatment.

• Adjust O2 flow using the adjustment knob

for backup O2 flow and corresponding NO

concentration.

The NO concentration is dependent on the

O2 flow.

Refer to section Data on delivered NO

concentrations on page 101.

• Use the resuscitator to treat the patient.

CAUTION:
During backup, check the O2 flow meter

and the flow indicator for NO at regular

intervals.

When the backup system has been activated,

this is stated on the screen, both in STANDBY

and during treatment, provided that the screen

is functioning.

Important:
• When checking the O2 flow meter, look

at the printed scale at the point where

the center of the ball is positioned. For

NO concentration readings, refer to table

Data on delivered NO concentrations on

page 101.

• When checking the flow indicator for NO,

make sure that the center of the ball is

on or above the line to ensure that flow

is adequate.

Note: Activate the backup system if the

display stops working during treatment.
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3.8 Purging and flushing procedures

3.8.1 Purging the high-pressure part of the
system

For division into high- and low-pressure parts,

refer to section Gas flow through the base unit

on page 20.

There are two ways of purging the

high-pressure part of the NO delivery and

monitoring system:

1. Automatic purging via the pre-use check

• This may take some minutes but is the

recommended method.

Refer to section NO cylinder test on

page 38.

2. Manual purging if the system is not

powered on

• This is to be used only in critical

situations and is not recommended.

• This procedure should be performed

on each of the NO cylinders.

• This procedure only purges the

regulators and gas hoses for NO and

makes use of the emergency purge

plug on the mobile cart.

This will purge residual NO2 to

acceptable levels.

1. Push the gas hose for NO onto the

emergency purge plug and make

sure that the gas starts to flow.

2. Hold it there for 5 seconds.

3. Remove the gas hose for NO.

4. Repeat step 1-3 three times.

SoKINOX v 1.4, User's Manual 49

| Operation overview | 3 |



3.8.2 Flushing the low-pressure part of the
system

For division into high- and low-pressure parts,

refer to section Gas flow through the base unit

on page 20.

Flushing of the low-pressure part of the

system is normally performed as part of the

pre-use check.

CAUTION: When the NO delivery and

monitoring system has been in use and

treatment is stopped, it is necessary to flush

any residual gases. This is especially

important when constant rate has been

used.

Important: No patient shall be connected

during this procedure.

An instruction will appear on the screen to

continue ventilation after treatment stop.

However, if this is not done, it will be

necessary, before restarting treatment, to

perform the following manual flushing

procedure:

• Connect a test lung to the patient circuit.

• Start the ventilator.

• Start dosing NO gas.

• Monitor NO and NO2 measured values until

acceptable levels are reached.

3.9 Gas sensor offset adjustment

Since gas sensor measurements may, with

the passage of time, differ from set values,

gas sensor offset adjustment should be

performed daily or more frequently, as

required.

A daily reminder is therefore given on the

screen.

Either tap Start sensor offset adjustment in

the reminder or use TOOLS as follows:

• Tap TOOLS in the menu.

• Tap Sensor adjustment in the TOOLS

window.

• Follow on-screen instructions.

The procedure takes 3 minutes, during which

time a progress bar is displayed.

No other operations are possible during gas

sensor offset adjustment.

During gas sensor offset adjustment, the gas

concentration values will be replaced by two

asterisks.

Gas sensor offset adjustment does not affect

NO dosing.
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CAUTIONS:
• Gas concentration monitoring and gas

concentration alarms are disabled during

gas sensor offset adjustment.

Refer to section Gas concentration

alarms on page 105.

• Always use additional patient monitoring

(e.g. SpO2) when oxygen concentration

alarms are turned off.

When gas sensor offset adjustment is

completed or cancelled, the gas sensors need

to stabilize for a further 40 seconds, during

which time gas concentration alarms are

silenced.

A message stating that the measured values

are unstable is displayed on the screen.

Refer to section Current messages on

page 65.

Gas sensor offset adjustment is also

performed as part of a full gas analyzer

calibration.

Refer to section Calibration on page 80.

3.10 Turning off

• Stop ongoing treatment.

Refer to section Stop treatment on page 46.

• Turn the NO delivery and monitoring system

off using the On/Off switch.

Refer to section Base unit on page 17.

Gently pull on the switch before lowering it

to turn the NO delivery and monitoring

system off.

• Disconnect the mains power.

• Close the NO gas cylinders and disconnect

or close the O2 gas supply.

• Disconnect the patient circuit.
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4 Alarms and alarm handling

Table of contents

54|General4.1

55|Handling alarms4.2

60|System messages4.3

SoKINOX v 1.4, User's Manual 53

| Alarms and alarm handling | 4 |



4.1 General

The NO delivery and monitoring system is

equipped with an alarm system to help ensure

patient safety. Visual and audible alarms warn

about:

• power problems, e.g. loss of mains power

• problems with gases, e.g. inappropriate

inspired gas concentrations or low supply

pressure

• technical problems, e.g. memory failure

WARNING! A potential hazard can arise if

different default alarm settings are used on

NO delivery and monitoring systems or

similar equipment which are located within

the same intensive care unit.

Important: Those responding to alarms

must be health care professionals who have

experience in NO treatment and who have

been trained in the use of this system.

Notes:
• The alarm log is not affected by system

shutdown or a temporary loss of power

(supply mains and/or battery power).

• When the alarm log is full, the oldest data

is discarded when new alarms are added.

For information on how to set alarm limits,

refer to section Set alarm limits on page 43.

4.1.1 Default alarm settings

Alarm limits are set to their factory default

values when powering on the NO delivery and

monitoring system for the first time.

Refer to section Alarm limit settings on

page 104.

The default alarm limits can thereafter be

edited via SERVICE & SETTINGS.

Refer to chapter Service & Settings on

page 75.

These default alarm limits will apply at all

subsequent startups, both after powering

down and after power losses.
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4.2 Handling alarms

4.2.1 Alarm indication

The alarms are divided into three priorities:

• high priority — alarm indications turn red

• medium priority — alarm indications turn

yellow

• low priority — alarm indications turn blue

An alarm message is displayed in the alarm

area in the status bar. When tapped, this area

opens an alarm list listing all currently active

alarms. Each alarm can be tapped and will

then expand to provide an alarm management

checklist.

For alarms relating to gas concentrations, the

corresponding measured value flashes with

the color of the alarm priority. It can be tapped

to access the relevant alarm limits in the

ALARM LIMITS window.

Alarm sound level

When one or more alarms are activated, the

system will present the audio signal

corresponding to the alarm with the highest

priority that is not silenced or turned off.

The alarm sound level can be set in the

ALARM LIMITS window.

Refer to section Set alarm sound level on page

44.

The default and minimum alarm sound levels

can be set in the window opened by tapping

SERVICE &

SETTINGS/BIOMED/CONFIGURATION/Alarm

limits.

Refer to section Alarm limits on page 79.
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Alarm off

In Standby, all gas concentration alarms are

turned off.

When gas concentration alarms are turned off,

Alarm off is displayed in the screen area

presenting the measured values.

CAUTIONS:
• Gas concentration monitoring and gas

concentration alarms are disabled during

gas sensor offset adjustment.

Refer to section Gas concentration

alarms on page 105.

• Always use additional patient monitoring

(e.g. SpO2) when oxygen concentration

alarms are turned off.

4.2.2 Viewing active alarms

If more than one alarm is active (indicated by

a number to the right in the alarm area), open

the alarm list in the status bar.

This is done by tapping the alarm area.

Alarms are displayed in order of priority in the

alarm list. The list is continuously updated

when additional alarms occur.

An alarm management checklist can be

expanded or collapsed for each alarm

displayed.

Tap Alarm history at the bottom of the alarm

list or in the menu to open the ALARM

HISTORY window.
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4.2.3 Responding to alarms

Active alarms can be silenced for two minutes

by tapping Audio pause in the status bar.

Audio paused along with the time remaining

in the silent period are displayed.

2:00

2:00

Audio pause must be tapped for each new

alarm that is activated.

If Audio paused is tapped before the silent

period has expired, the alarm signal will

become audible again.

Tap and hold to reset the silent period to two

minutes.

To respond to alarms:

• Tap Audio pause to silence the alarm for

two minutes.

• Expand the alarm management checklist

and take action to resolve the alarm

condition.

Low and medium priority alarms are

automatically reset once the alarm condition

ceases.

For high priority alarms, refer to section

Resetting Check alarms on page 59.

4.2.4 Silencing alarms until next activation

Certain alarms can be silenced until their next

activation.

Refer to section Silencing until next activation

on page 106.

To silence an alarm until its next activation:

• Tap Audio pause.

• A choice is given. Tap Yes if desired to turn

the alarm audio off.

A message informing about the alarms

silenced is then displayed in Current

messages.

Refer to section Current messages on

page 65.
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4.2.5 Pre-silencing alarms

Certain alarms can be pre-silenced for two

minutes.

Refer to section Pre-silencing on page 106.

To pre-silence for two minutes, tap Audio

pause when no alarms are active.

A crossed double bell along with the time

remaining in the silent period are displayed.

2:00

2:00

4.2.6 Emergency dosing

A fixed NO flow known as emergency dosing

will, when certain alarms are activated, be

delivered to the patient.

This flow depends on whether a high flow or

low flow sensor is in use.

Refer to section Emergency dosing on

page 107.
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4.2.7 Resetting Check alarms

Check alarms (  ) is an indication of high

priority alarms that have ceased without being

acknowledged or silenced. The alarm

indication remains visible in the status bar and

below the alarm list until the ALARM HISTORY

window is opened.

To reset Check alarms:

Tap Alarm history ! in the alarm list.

The ALARM HISTORY window opens and the

Check alarms is reset. The indication is cleared

from the screen.
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4.3 System messages

4.3.1 High priority alarms

Alarm management checklistPossible causesAlarm message

Clinical alarms
Emergency dosing activated

Check flow sensor line for bends or
compression.

Check flow rate setting.

Turn the system off. Use backup mode.

Contact service representative.

Possible obstruction of flow sensor line

FLOW RATE too high when using
CONSTANT RATE

System failure

NO concentration
very high

Check NO setting.

Check flow sensor line for bends or
compression.

Use a low flow sensor.

Check system setup and connections.

Adjust gas sensor offsets - use Tools.

Replace water trap.

Adjustment to NO setting needed

Possible obstruction of flow sensor line

Incorrect flow sensor in use.

Connection problem in patient circuit,
gas delivery or sampling

Gas sensor offset adjustment needed for
NO sensor.

NO concentration
low

Check ventilator settings.The combination of NO dosage and
ventilator O2 and MV settings is not

optimal.

Residual NO or NO2 in system due to

unsatisfactory purging/flushing

NO2 concentration

high

O2 diluted

Reduce NO setting.

Check O2 supply.

Check ventilator settings.

Check system setup and connections.

Check flow rate setting.

Check sampling line for bends or
compression.

Check water trap.

Ventilator gas diluted by therapy gasO2 concentration

very low

Technical alarms
Dosing not possible

Install new cylinders.

Both NO cylinders need replacing.

Pressure sensor error

Both NO supply
pressures low

Backup mode not available.

Check O2 connection.

Check O2 pressure. Replace empty O2

cylinder.

O2 connection problem

Leakage in backup system

Pressure sensor error

O2 supply pressure

low

Dosing not possible

Check injection line for bends or
compression.

Reduce pressure from ventilator tubing.

Problem with injection line

Back pressure in NO injection line too
high

Injection line
blocked
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Alarm management checklistPossible causesAlarm message

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware problem

Software problem

Internal
communication
error

NO gas leakage

Turn the system off. Use backup mode.

Contact service representative.

An internal problem has caused the
purge outlet to become locked in an
open position.

Purge outlet locked
open

Autosense dosing not possible

Ensure ventilator is on or go to Standby
if ventilation has been stopped
deliberately.

Check patient circuit. Ventilate test lung
to flush NO2 prior to reconnecting.

The patient is not being ventilated.
Patient circuit disconnected.

Possible obstruction of flow sensor line

No ventilator flow

Autosense dosing not possible -
Emergency dosing activated.

Reconnect or replace flow sensor.

The flow sensor is not properly
connected.

Flow sensor
disconnected

Dosing too low

Check flow sensor line for bends or
compression.

Use a high flow sensor.

Check for leakage in breathing circuit.

Check ventilator settings.

Incorrect flow sensor in use.

Possible obstruction of flow sensor line

Possible leakage in breathing circuit

Ventilator flow too
high

Dosing unreliable

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware problemBarometric sensor
error

Battery backup may not be available

Contact service representative.

Internal communication errorBattery failure

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware problemInternal power
failure

Dosing unreliable

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware problemInternal power
failure

Dosing unreliable

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware problemNO injection failure

Gas analysis not possible - dosing not
affected

Contact service representative.

Internal hardware problemGas analyzer failure

System performance not reliable

Keep away from heat.

Turn the system off. Use backup mode.

Contact service representative.

The temperature inside the system is too
high.

Internal
temperature too
high
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Alarm management checklistPossible causesAlarm message

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware problem

Software problem

Fan failure

Treatment not affected

Contact service representative.

Internal hardware problemBacklight error

Alarm system unreliable

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware problemInternal power
failure

Consider treatment start.Measured ventilator flow greater than
400 ml/min during one minute in Standby

Connected patient
not treated

NO analysis unreliable - dosing not
affected

Contact service representative.

Internal hardware problemNO sensor failure

NO2 analysis unreliable - dosing not

affected

Contact service representative.

Internal hardware problemNO2 sensor failure

O2 analysis unreliable - dosing not

affected

Contact service representative.

Internal hardware problemO2 cell failure

The system will shut down shortly.

Connect to mains power or prepare
backup system.

Less than 3 minutes left of battery
operation.

No battery capacity

Gas analysis not possible - dosing not
affected

Check water trap.

The water trap is not properly connected.Water trap
disconnected

Gas analysis not possible - dosing not
affected

Check sampling line for bends or
compression.

Check water trap.

Water trap full or blocked

Sampling line occluded

Sampling line
blocked

Autosense dosing not possible -
Emergency dosing activated.

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware problem

Software problem

Flow sensor failure

Gas analysis unreliable - dosing not
affected.

Check water trap.

Check sampling line for bends or
compression.

Contact service representative.

Gas sample flow passing gas sensors
outside range of 135 to 165 ml/min for
more than 10 seconds

Sampling pump problem

Water trap full or blocked

Sampling line occluded

Sampling flow not
within range

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Hardware problemPower switch
failure
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Alarm management checklistPossible causesAlarm message

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Software problemInternal data error

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Software problemInternal state
mismatch

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Software problemSoftware error

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Internal problem involving subsystem
restart more than 3 times in 1 minute

Startup failure

Autosense dosing not possible - dosing
unreliable

Check flow sensor line for bends or
compression.

Check flow sensor orientation.

Possible obstruction of flow sensor lineFlow sensor line
blocked

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware or software problemTechnical error

4.3.2 High priority alarms with buzzer sound

Alarm management checklistPossible causesAlarm message

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Power supply problemInternal power
failure

The system is shutting down.Battery voltage too lowEnd of battery
operation

Alarm system unreliable

Turn the system off. Use backup mode.

Contact service representative.

Alarm system problemAlarm audio failure

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Internal communication errorInternal
communication
error
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4.3.3 Medium priority alarms

Alarm management checklistPossible causesAlarm message

Clinical alarms
Check O2 supply.

Check ventilator settings.

Check system setup and connections.

Check flow rate setting.

Replace water trap.

Patient circuit disconnected.

Ventilator gas diluted by therapy gas

O2 concentration

low

Check ventilator settings.Excessive O2 from ventilatorO2 concentration

high

Technical alarms
Switch active NO cylinder if defective -
use Tools.

Replace regulator on defective cylinder.

The active NO cylinder or its regulator is
defective.

NO supply pressure
high

Ensure purge outlet is not blocked.

Switch active NO cylinder - use Tools.

Contact service representative.

Purge outlet blocked

Internal hardware problem

Purge failure

Gas analysis or dosing unreliable

Check injection line for bends or
compression.

Check flow sensor line for bends or
compression.

Check sampling line for bends or
compression.

Replace water trap.

Use a low flow sensor.

Adjust gas sensor offsets - use Tools.

Gas analyzer problem

Possible obstruction of sampling line or
injection line for NO

Possible obstruction of flow sensor line

Leakage in gas delivery system

Problem with pressure regulators or
valves

Incorrect flow sensor in use.

Gas sensor offset adjustment needed for
NO sensor.

Unexpected NO
concentration

Dosing unreliable

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware problemNO pressure sensor
failure

Connect to mains power.Less than 10 minutes left of battery
operating time.

Limited battery
capacity

Replace NO cylinder 1.NO cylinder 1 needs replacing.NO cylinder 1
missing (or empty)

Replace NO cylinder 2.NO cylinder 2 needs replacing.NO cylinder 2
missing (or empty)
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4.3.4 Low priority alarms

Alarm management checklistPossible causesAlarm message

Clinical alarms
Check NO setting.

Adjust gas sensor offsets - use Tools.

Check system setup and connections.

Check flow sensor line for bends or
compression.

Check flow rate setting.

Adjustment to NO setting needed

Gas sensor offset adjustment needed for
NO sensor.

Possible obstruction of flow sensor line

FLOW RATE too high when using
CONSTANT RATE

NO concentration
high

Technical alarms
Check mains power connection.The mains power is interrupted.Battery operation

System performance not reliable

Turn the system off. Use backup mode.

Contact service representative.

Internal hardware problemInternal gas supply
failure

4.3.5 Current messages

ChecklistMessage
One of the following explanations will appear:
• System blocked due to communication failure

• System blocked due to software integrity
mismatch

• System blocked due to installation failure

System blocked

Audio off for the following alarms: (followed by a
list of the relevant alarms)

Alarm(s) audio off

Check pre-use check information in Status.Pre-use check not completely passed

Treatment not recommended - redo pre-use check.Pre-use check failed

Purging required - redo pre-use check.Pre-use check expired

Treatment not recommended - perform pre-use
check.

Pre-use check not performed

Consider switching to low-flow sensor unless using
HFOV.

Low flow range sensor recommended

Contact your service representative.

Check Status for more information.

Preventive Maintenance required

Gas concentration monitoring is stabilizing. Alarms
are silenced for 40 seconds.

Measured values not stable

Log in to Service & Settings.Full gas sensor calibration required
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5 Cleaning and maintenance
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5.1 Cleaning - general

Important:
• All personnel should be aware of the risk

of parts being infected when

disassembling and cleaning the NO

delivery and monitoring system.

• Follow hospital routines for handling

infectious material when handling any

part of the NO delivery and monitoring

system.

• All disposable parts must be discarded

according to hospital routines and in an

environmentally safe way.

• If possible, cleaning should be performed

immediately after use. Blood or other

residues should not be allowed to dry

onto the devices.

• Water quality affects

cleaning/disinfection. Air Liquide

Healthcare recommends drinking quality

as the minimal quality level.

• All excess fluids must be disposed of

according to hospital routines.

• Single use (i.e. disposable) items shall

not be reused. Cleaning of single use

items can damage the item and

compromise its intended use. Reuse of

single use items increases the risk of

spreading infections and compromises

the durability of the item.

• Do not use abrasive or sharp tools to

clean the touch screen display.

• Unplug the power cable from its power

source before cleaning.

• Do not touch any electrical connections

during cleaning.

• Do not clean any electrical connections

with liquid or cleaning detergents.

• Do not immerse any part of the NO

delivery and monitoring system in water

or any other liquid.

• Do not pour any liquid or cleaning

detergent on any part of the NO delivery

and monitoring system.

As cleaning practices vary widely among

healthcare institutions, it is not possible for Air

Liquide Healthcare to specify particular

practices that will meet all needs or to be

responsible for the effectiveness of cleaning

procedures carried out in the patient care

setting.

Air Liquide Healthcare recommends

non-automated reprocessing methods that

the system has been shown to withstand when

using the specified equipment and procedures

outlined in this manual.
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5.2 Cleaning and disinfection

Before cleaning the NO delivery and

monitoring system, the system must be turned

off and the mains disconnected.

The cleaning and discarding procedure may

be performed as follows:

• Shut down the system

• Disconnect the system from the power and

gas supply

• Remove all external accessories

• Wipe off/discard

• Reassemble

• Perform a pre-use check

This cleaning procedure should be performed

after each patient or according to hospital

routines.

5.2.1 Wiping and discarding

The base unit, including the touch screen

display, and any non-disposable accessories

should be wiped with a soft lint-free cloth

moistened in soap and water or

detergent-based disinfectant.

In case of more contaminated surfaces, the

system has been shown to withstand use of

the following products:

• DAX Ytdesinfektion 70 or equivalent (i.e.

approximately 70 % ethanol)

• DAX Ytdesinfektion Plus or equivalent (i.e.

approximately 30-60 % isopropanol)

Alternatively, cleaning and disinfection may

be performed using an ECOLAB

Asepti-Wipe™ II germicidal disposable cloth

or equivalent.

CAUTION: Do not use solvents to clean the

water trap receptacle.
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The water trap should be emptied when

half-full or daily when in active use.

Refer to section Emptying/replacing the water

trap on page 18.

The water trap is not intended to be cleaned.

WARNINGS!
• Never allow detergent to enter the water

trap filter housing.

• Never force air through the water trap.

Non-disposable accessories are:

• mobile cart

• bedside/rail holder

• gas regulator for NO

• gas hoses for NO

• gas hoses for O2

• evacuation hose

• tube for pre-use check

• test lung

• patient tube set

• additional patient tubing

Discard disposable items:

• flow sensor with attached lines

• T-connector for gas sampling line

• gas sampling line

• resuscitator

• water trap (semi-disposable)

Refer to section Emptying/replacing the

water trap on page 18.

Refer to System Flow Chart, SoKINOX, NO

delivery and monitoring system, for information

concerning accessories and other parts used

with the NO delivery and monitoring system.

Contact your Air Liquide Healthcare

representative.

5.2.2 Waste disposal

Important: All disposable parts must be

discarded according to hospital routines

and in an environmentally safe way.
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5.3 Preventive maintenance

WARNING! Service, repair and installation

must be performed by Air Liquide

Healthcare authorized personnel only.

Important:
• All technical documentation is available

for use by Air Liquide Healthcare

authorized personnel.

• Disconnect the mains power cable from

the outlet to isolate the NO delivery and

monitoring system from mains power.

• Information regarding assembling the

system or options to obtain a proper

mechanical assembly is available from

Air Liquide Healthcare.

• Original parts from Air Liquide Healthcare

must be used.

• Regular service: The NO delivery and

monitoring system must be serviced at

regular intervals by Air Liquide Healthcare

authorized personnel who have received

special training.

• Complete service records: All service

performed on the NO delivery and

monitoring system must be recorded in

a service log in accordance with hospital

procedures and national regulations.

Notes:
• Modifications of the NO delivery and

monitoring system during the actual

service life require an evaluation of the

requirements of the IEC 60601-1

standard.

• Non-professional servicing:
Air Liquide Healthcare has no

responsibility for the safe operation of

the NO delivery and monitoring system

if installation, service or repairs are

performed by persons other than Air

Liquide Healthcare authorized personnel.

Air Liquide Healthcare recommends that the

equipment is inspected regularly.

A preventive maintenance must be performed

by authorized personnel at least once every

year as long as the unit is not used more than

normal. Normal operation during one year is

estimated to correspond to approximately

2000 hours of operation. The time to next

preventive maintenance is presented in

STATUS/General on the touch screen display.

Information about the parts of the NO delivery

and monitoring system on which preventive

maintenance is to be performed is provided

in the technical documentation available for

use by Air Liquide Healthcare authorized

personnel.
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When the time for preventive maintenance is

approaching, a reminder will be displayed.

Follow on-screen instructions.

The system may continue to be used until

such time as a new preventive maintenance

is required, as described below.

The manufacturer does not recommend using

the system after expiry of the preventive

maintenance.

When a new preventive maintenance is

required, a message stating this will be

displayed.

Refer to section Current messages on

page 65.

5.3.1 Battery maintenance

The battery is for back-up and intrahospital

transportation use only. During normal

conditions the power cord must always be

connected.

The battery is automatically charged during

normal use when the NO delivery and

monitoring system is connected to mains

power.

If the NO delivery and monitoring system is to

be stored for longer than 12 months, the

battery must be fully recharged every 12

months.

The battery may only be changed by Air

Liquide Healthcare authorized personnel.
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5.3.2 Gas sensor calibration

CAUTION: Gas sensor calibration needs to

be performed once every three months.

This can only be done in STANDBY by tapping

SERVICE &

SETTINGS/BIOMED/CALIBRATION.

Refer to chapter Service & Settings on

page 75.

Important: This procedure is NOT the same

as gas sensor offset adjustment.

When the time for gas sensor calibration is

approaching, a reminder will be displayed.

Follow on-screen instructions.

When a new gas sensor calibration is required,

a message stating this will be displayed.

Refer to section Current messages on

page 65.

To calibrate the gas sensors, it is necessary

to go to SERVICE & SETTINGS/BIOMED. This

can only be done in STANDBY.

Refer to section Calibration on page 80.
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6 Service & Settings
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6.1 Introduction

To access SERVICE & SETTINGS:

• Tap SERVICE & SETTINGS in the menu.

Note: The NO delivery and monitoring

system must be in Standby.

The following choices are available:

• BIOMED

• SERVICE

• EXIT

Important:
• Access to BIOMED is restricted to those

who have a Biomed code.

• Access to SERVICE is restricted to

trained service technicians certified by

Air Liquide Healthcare.

6.2 Biomed

BIOMED is used to view the status of the NO

delivery and monitoring system, view and

manage logs, view and edit the configuration,

calibrate the gas analyzers and handle

software installation.

Available options depend on the installed

configuration.

To access BIOMED:

• Tap BIOMED.

• Enter the access code (the factory setting

is 1973) and tap Accept.

The following choices are available:

- STATUS

- LOGS

- CONFIGURATION

- CALIBRATION

- SW INSTALL

- EXIT
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6.2.1 Status

STATUS is used for viewing system

information, parts data and software licensing

conditions.

Tap STATUS in the BIOMED menu.

Tap System info for lists of information about

the system, the battery and a variety of

pressures.

Tap Parts data for technical data about internal

components.

Tap SW license for lists of software

components, versions and licensing

conditions.

6.2.2 Logs

Tap LOGS to view logs of alarms, settings and

events for a certain period. A date interval can

be set and a number of search filters are

available.

123

1. The following search filters can be

selected:

- Alarms

- Settings

- Events

2. There is also a text filter.

3. Tap the text field to open the keyboard

and enter a search word. To display only

log items that contain the search word

entered, tap Apply filter. Tap again to

deactivate it or tap Deactivate filter.

Use the backspace arrow to delete the

search word.

Logs can also be exported, together with

stored trends, to a USB memory stick.

Important: Only a USB memory stick may

be connected to the USB port.
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6.2.3 Configuration

Tap CONFIGURATION to view and edit certain

system settings, the oxygen supply source,

the startup configuration for SET NO and

FLOW RATE, and alarms, as well as to set the

date and time.

1 2 3 4 5

The following configurations can be viewed

and edited:

1. Settings

2. Startup Config.

3. Alarm limits

4. Date & time

5. Biomed Code

Settings

Tap SETTINGS to configure the date format

and/or the gas supply pressure unit used.

Startup Config.

Tap STARTUP CONFIG. to edit the startup

configuration for SET NO and FLOW RATE.

For (factory set) default values, refer to chapter

Technical data, section General information

on page 94.
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Alarm limits

The alarm limit settings are the default settings

that the NO delivery and monitoring system is

delivered with, unless they have already been

changed.

To make changes, tap Alarm limits to access

the window in which to change the upper or

lower limit for NO, the upper alarm limit for

NO2, and/or the upper or lower alarm limit for

O2.

The default and minimum alarm sound levels

can also be changed here.

Options to cancel or save changes are

available for all alarms.

Date & time

Tap Date & time to access options for setting

a new date and/or time.

Biomed code

Tap Biomed code to access an option to enter

and save a new access code.
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6.2.4 Calibration

CAUTION: Gas sensor calibration needs to

be performed once every three months.

Unlike the gas sensor offset procedure, which

can be performed while the system is in use,

a full calibration can only be performed in

STANDBY.

Tap CALIBRATION to perform a full gas

analyzer calibration. This opens a list of three

steps that must be performed in the order

presented to ensure full calibration:

1
2

3

1. Sampling pump calibration

2. Gas sensor offset adjustment (for NO, NO2

and O2)

3. Gas sensor calibration (for NO and NO2

only)

This means that a two-point calibration will be

performed for the NO and NO2 sensors by

adjusting for a zero offset, and adjusting the

value read when measuring the calibration gas

concentration.

The O2 cell will be calibrated to the ambient

air O2 concentration only, while assuming a

zero output for 0% O2 concentration.

Before performing any calibration:

• a pre-use check must be successfully

performed

• a correct date and time must be set in the

system

The following equipment is required in order

to perform a full gas analyzer calibration (all 3

steps):

• NO calibration gas cylinder 45 +/- 2.2 ppm

in N2

• NO2 calibration gas cylinder 10 +/- 1.0 ppm

in Air.

• regulator kit including regulator and tubing

set

• gas evacuation system for the calibration

gas

For more information, contact your Air Liquide

Healthcare representative.

WARNING! The calibration gas contains

substances that may be harmful to health.

When using calibration gas, make sure that

excess calibration gas is evacuated, e.g.

via the hospital's EVAC system. Note that

the gas evacuation must not be connected

in such a way that it creates negative

pressure in the SoKINOX delivery and

monitoring system.
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To perform a full gas analyzer calibration:

• Before starting, make sure to disconnect

the sampling line from the inspiratory limb.

• When this has been done, the first two

steps can be completed by following

on-screen instructions.

• The third step, gas sensor calibration,

requires the user to follow the numbered

steps in the instructions below for both NO

and NO2 gas.

1. Connect the regulator to the calibration

cylinder.

2. Use a T-connector to mount the tubing

on the regulator.

3. Ensure that excess calibration gas from

the T-connector will be evacuated.

4. Attach the sampling line between the

tubing on the regulator and the water

trap.

5. Check the exact gas concentration

specified on the calibration gas

cylinder, rounding off to one decimal.

6. Tap the value presented on screen for

the gas being calibrated. A window will

appear to enable the exact

concentration with the accuracy of one

decimal to be entered.

7. Open the calibration cylinder.

8. Ensure that the evacuation flow is not

negative.

9. Perform the calibration by following

on-screen instructions and tapping as

appropriate. Where necessary, a

progress bar is shown during which

time no interaction with the screen is

possible.

10. When the calibration has been

completed and saved, close the

calibration gas cylinder valve.

Note:
When NO gas calibration has been

completed, a reminder to perform a

backup system verification will

appear. This cannot be done in

SERVICE & SETTINGS, so the full

calibration procedure for both gases

should be completed first.

Refer to heading Backup system

verification on page 82.

11. Repeat these steps for the second gas

• When all the requisite steps have been

completed, green check marks are

displayed for each step and the gas

analyzer calibration is complete.
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Backup system verification

Once the gas analyzer calibration is

completed, it is necessary to exit SERVICE &

SETTINGS to perform a backup system

verification as described in the list below:

1. After returning to STANDBY, perform a

pre-use check to ensure that the system

has been purged.

2. Connect a gas sampling line to the water

trap.

3. Turn the backup switch to ON.

4. A reminder to check the O2 supply, O2

flow and NO flow indicator will appear.

Tap OK.

5. Set the adjustment knob for backup O2

flow to 20 l/min.

6. Hold the sampling line inlet in front of the

backup delivery outlet. Do not place it too

close to the outlet, but hold it stable at a

short distance from the outlet to avoid

increasing the pressure in the system.

7. Allow the system to sample gas from the

backup delivery outlet, monitoring the

measured values on the screens until they

stabilize.

NO concentration must be within the

following ranges:

• For cylinders with a concentration of

450 ppm: 4.5 +/- 2.0 ppm

• For cylinders with a concentration of

800 ppm: 8.0 +/- 2.0 ppm

8. Set the adjustment knob for backup O2

flow to 5 l/min.

9. Sample as above and monitor the

measured values on the screen until they

stabilize.

NO concentration must be within the

following ranges:

• For cylinders with a concentration of

450 ppm: 18 +/- 3 ppm

• For cylinders with a concentration of

800 ppm: 32 +/- 6 ppm

10. Set the backup switch back to OFF and

reconnect the sampling line to the

inspiratory limb.

If the results deviate from the values specified

above, contact a service technician.

6.2.5 SW Install

To install software, tap SW install and follow

on-screen instructions.
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6.3 Service

The Service menu should only be accessed

by a trained service technician who has been

certified by Air Liquide Healthcare, or by

personnel specifically trained for this purpose.
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7 Compatibility
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7.1 Compatible ventilators

WARNINGS!
• When using a ventilator made by a manufacturer other than the manufacturer of the NO

delivery and monitoring system, it is important always to check with the respective

ventilator manufacturer prior to use to ensure that their ventilator is compatible with NO

gas.

• Airway pressures outside the range specified (> 70 cmH2O) may cause NO delivery

variation or failure to deliver NO. Pay special attention when using ventilators that can

deliver airway pressures outside this range.

Refer to table under heading Recommended ventilator settings for compatible ventilators

on page 86.

Make sure that the NO delivery and monitoring system is compatible with the ventilator you

use. A list of compatible ventilators is available in the addendum to this manual: Addendum

to User's Manual, SoKINOX Nitric Oxide Delivery and Monitoring System.

For ventilators not mentioned in the addendum contact your Air Liquide Healthcare

representative.

7.1.1 Recommended ventilator settings for compatible ventilators

Important:
• Always use ventilator settings for which the NO delivery and monitoring system operates

within its specifications.

• Do NOT use lower bias flow than 0.4 l/min for low flow sensor and 2 l/min for high flow

sensor, otherwise NO dosing might result in NO or NO2 concentrations that are too high.

• When the NO delivery and monitoring system has been connected to the patient circuit,

a patient circuit test should be performed on the ventilator system to be used with the

NO delivery and monitoring system.

When doing so, the gas sampling line should be disconnected and manually blocked.

• Connection of the NO delivery and monitoring system will result in increased resistance

and compliance changes in the patient circuit that must be compensated for.

Note: For small tidal volumes between 3 ml and 10 ml, the delivered NO concentration may

be outside specifications.
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Ventilator settings for which the NO delivery and monitoring system operates within its specifications

Up to 40 l/minMinute volume

In the range 6 breaths/min to 80 breaths/minRespiratory rate

In the range 5 cmH2O to 70 cmH2OAirway peak pressure

In the range 5 cmH2O to 20 cmH2OPEEP

In the range 0.5 l/min to 40 l/minBias flow

120 l/minMaximum inspiratory peak flow

In the range 10 ml to 800 mlTidal volume
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7.1.2 Impact of system on compatible ventilators

The impact of the NO delivery and monitoring system on compatible ventilators is limited to

the following areas (refer to diagrams 1–4):

• delivered O2 concentrations

• delivered volumes

If using 450 ppm NO cylinder configuration:

0.0
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Diagram 1: FiO2 delivered to patient as a function of set NO and set ventilator FiO2

Diagram explanations

• Set NO (ppm)Horizontal scale

• Delivered FiO2 (vol%)Vertical scale

• Dotted line - 100 vol%

• Black line - 80 vol%

• Dashed line - 60 vol%

• Gray line - 40 vol%

• Dash-dotted line - 21 vol%

Set FiO2 (ventilator)
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If using 800 ppm NO cylinder configuration:

0.0
0 10 20 30 40 50 60 70 80

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

Diagram 2: FiO2 delivered to patient as a function of set NO and set ventilator FiO2

Diagram explanations

• Set NO (ppm)Horizontal scale

• Delivered FiO2 (vol%)Vertical scale

• Dotted line - 100 vol%

• Black line - 80 vol%

• Dashed line - 60 vol%

• Gray line - 40 vol%

• Dash-dotted line - 21 vol%

Set FiO2 (ventilator)
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If using 450 ppm NO cylinder configuration:

-15.0%
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Diagram 3: Difference in volume delivered to patient as a function of set NO and set MVi

Diagram explanations

Horizontal scale • Set NO (ppm)

Vertical scale • Difference in delivered volume (%)

Set MVi • Dotted line - 6 l/min

• Black line - 4 l/min

• Dashed line - 2 l/min

• Gray line - 1 l/min

• Dash-dotted line - 0.5 l/min
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If using 800 ppm NO cylinder configuration:
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Diagram 4: Difference in volume delivered to patient as a function of set NO and set MVi

Diagram explanations

• Set NO (ppm)Horizontal scale

• Difference in delivered volume (%)Vertical scale

• Dotted line - 6 l/min

• Black line - 4 l/min

• Dashed line - 2 l/min

• Gray line - 1 l/min

• Dash-dotted line - 0.5 l/min

Set MVi
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CAUTION:
Minimized by taking the following
precautions:

Impact:

Lower oxygen concentration than expected

delivered to patient

• Check/adjust FiO2 settings on the

ventilator, especially when high NO

concentrations are used.

Volume delivered to patient too low • Check/adjust volume settings on the

ventilator, especially when low NO

concentrations are used with

neonatal/infant patients in volume

modes.

False triggering • The gas sampling may in some cases

increase trigger sensitivity, and pressure

triggering should therefore be

considered, especially in neonates and

children.

7.2 Compatible resuscitators

Refer to System Flow Chart, SoKINOX, NO delivery and monitoring system, for information

concerning resuscitators used with the NO delivery and monitoring system. Contact your Air

Liquide Healthcare representative.

Important: Resuscitators for use with the NO delivery and monitoring system shall comply

with ISO 10651-4. For more information, contact the resuscitator manufacturer.
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8 Technical data
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8.1 System - general

8.1.1 General information

General information
• IEC 60601-1: 2005/A1:2012, Class I, type B, continuous

operation

Applied parts

- Equipment used for gas administration and sampling
that may come into contact, directly or indirectly, with
the patient's skin or airways
- Flow sensor with attached lines

- Gas sampling line with T-connector

- Resuscitator

• ISO 80601-2-55:2018 for O2 monitoring

Standards

IEC 60601-1-2:2014

Refer to Electromagnetic Compatibility, SoKINOX Nitric Oxide
Delivery and Monitoring System.

Electromagnetic compatibility (EMC)

• Delivery of NO therapy gas at the patient connection port
within the alarm limits set by the operator or generation of
an alarm condition

• Monitoring of NO, NO2 and O2 gas including generation of

an alarm condition

• Measurement accuracy for NO, NO2 and O2 gas and gas

reading alarm condition or generation of a technical alarm
condition

Essential performance

IP 21

The IP 21 classification implies that the enclosure is protected
against solid foreign objects represented by a test finger with
a diameter of 12 mm pressed with a force of 10 N, and a
sphere with a diameter of 12.5 mm pressed with a force of
30 N against all openings in the enclosure, as well as dripping
water with a flow rate of 1 mm/min for ten minutes.

Ingress protection

• A-weighted sound pressure level (LpA): < 43 dB, measured

at a distance of 1 m

• A-weighted sound power level (LWA): < 51 dB

Noise

Single beepInformation signal

• SET NO - 10 ppm

• FLOW RATE - 7 l/min

Factory defaults for treatment settings at
startup
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8.1.2 Dimensions, weights and loads

Dimensions and weights
• Base unit: W 320 x D 150 x H 300 mm

• Mobile cart: W 550 x D 670 x H 1230 mm

• Bedside/rail holder: W 122 x D 70 x H 122 mm

Dimensions

• Base unit: 7 kg

• Mobile cart: 27 kg

• Total including two size 88 NO cylinders, one 5-liter steel
O2 cylinder (AGA) and two calibration cylinders (including

regulators): 76 kg

• Bedside/rail holder: 0.3 kg

Weight, approximate

17 kgMax. weight of each NO cylinder

42 kgMax. load (excluding base unit) on mobile
cart

Refer to System Flow Chart, SoKINOX, NO delivery and monitoring system, for information

concerning accessories and other parts used with the NO delivery and monitoring system.

Contact your Air Liquide Healthcare representative.

8.1.3 Operating conditions

Operating conditions
10 to 40º CTemperature range

15 to 95 % non-condensingRelative humidity range

660 to 1060 hPaAtmospheric pressure range

8.1.4 Transport and storage conditions

Transport and storage conditions
–25 to +60º C (–13 to 140º F)Temperature range

15 to 95 % non-condensingRelative humidity range

470 to 1060 hPaAtmospheric pressure range
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8.1.5 Power supply

Power supply

Rated input power

• 100 V - 240 V  
• 50 - 60 Hz

• 60 VA

• Typical minimum power consumption (no ongoing battery
charging, reduced screen brightness): 10 W

• Typical maximum power consumption (ongoing battery
charging, maximum screen brightness): 30 W

Power supply

• Single internal battery, rechargeable, 12 V, 5 A, 3.5 Ah

• Battery backup time at least 2 hours when fully charged

• Recharge time approximately 3 hours (up to 12 hours if
battery is completely discharged)

Battery backup

12.0 V – 15.0 V DC, 1.5 A

Fuse: 1.85 A

For continuous service

Typical minimum power consumption (no ongoing battery
charging, reduced screen brightness): 9 W

Information regarding connector wiring is available from Air
Liquide Healthcare.

Only an external battery may be connected to the external
12 V DC inlet.

External 12 V DC

2.5 years from manufacturing dateBattery lifetime

8.1.6 Patient system connectors

Patient system connectors

Nominal 22 mm, 15 mm and 10 mmConical fittings

Barb connectorGas sampling outlet

Push-in fitting. Tube outer diameter 4 mm.Purge outlet

Luer connectorGas sampling line, gas sampling inlet and
injection line for NO

96 SoKINOX v 1.4, User's Manual

| 8 | Technical data |



8.1.7 Gas supply

Gas supply
Supplied gases shall meet the requirements for medical grade
gases according to applicable standards.

Gas quality

NO

• 450 ppm ± 22 ppm

• 800 ppm ± 40 ppm

Cylinder concentration

NO
• NO2 < 5 ppm for cylinder with 450 ppm concentration

• NO2 < 8 ppm for cylinder with 800 ppm concentration

O2

• H2O < 20 mg/m
3

• Oil < 0.3 mg/m
3

Maximum levels of other substances

NO
• Pressure: 3.0 – 6.0 kPa x 100 (44 – 87 psi)

• Maximum continuous flow: 18 l/min

O2

• Pressure: 2.0 – 6.0 kPa x 100 (29 – 87 psi)

• Maximum continuous flow: 20 l/min

Inlet gas

AGA, DISS, NIST, or FrenchO2 connection standards available

CAUTION: Do not use NO cylinders with a cylinder water
capacity smaller than 5 liters. Using NO cylinders smaller than
5 liters may hinder effective administration of nitric oxide to
the patient.

NO cylinder size

Cylinders equipped with Rotarex RPV D113 or D416 valves
may be used with the system.

NO cylinder type
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8.1.8 Information on NO gas cylinder pressures, symbols and alarms

This information only applies when the system is running.

Inlet pressures for NO for different cylinder states:

• Cylinder sufficiently full for use: > 4.0 kPa x 100 (> 58 psi)

• Cylinder almost empty: > 3.0 kPa x 100 and < 4.0 kPa x 100 (> 44 psi and < 58 psi)

• Cylinder empty: < 3.0 kPa x 100 (< 44 psi)

Refer to section Symbols on touch screen display on page 28.

If treatment is started with two full NO cylinders, an alarm that one of the NO cylinders is

missing or empty will be activated when the pressure of the active cylinder falls below

3.0 kPa x 100. The active cylinder will then be shown as empty and the system will begin to

switch to the other cylinder.

When this switch is completed, the empty cylinder will be shown as inactive. The alarm is

deactivated when the empty cylinder has been replaced and the user has confirmed connection

of a new cylinder.

If the empty cylinder is not replaced, the Both NO supply pressures low alarm will be activated

when the pressure of the active cylinder falls below 4.0 kPa x 100. This cylinder is then shown

as almost empty.

Refer to section System messages on page 60.
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8.2 Standard condition specification

Inaccuracy ranges in this document assume the following standard conditions and the worst

case, i.e. all errors are summarized positive.

Standard condition specification
101.3 kPaAmbient pressure

21°CRoom temperature

5 kPa x 100Inlet pressure, NO

• Pre-use check performed on a warmed up NO delivery and
monitoring system

• Pre-use check performed with ≥99 % oxygen content in

O2 supply

Pre-use check

Gas concentrations from ambient air inlet:

• ≤ 0.2 ppm NO

• ≤ 0.1 ppm NO2

• 21 % O2

Gas sensor offset adjustment

• NO delivery and monitoring system

Default settings

• Ventilator system

Ventilator settings for which the NO delivery and monitoring
system operates within its specifications
Refer to table under heading Recommended ventilator
settings for compatible ventilators on page 86.

Settings

• 450 ppm

• 800 ppm

NO cylinder concentration

All gas volumes, flows and leakages associated with the
patient circuit are referenced to BTPS.
Body Temperature and Pressure Saturated. All measured,
preset and indicated gas volumes, flows and leakages
associated with the patient circuit at +37°C, local atmospheric
pressure and relative humidity 100 % (saturated).

BTPS

All gas volumes, flows and leakages not associated with the
patient circuit are referenced to STPD.

Standard Temperature and Pressure Dry. All measured gas
volumes, flows and leakages not associated with the patient
circuit +20 °C (standard temperature), standard pressure 101.3
kPa and relative humidity 0 % (dry).

STPD
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8.3 Primary delivery system for NO gas

Primary delivery system

0 - 80 ppmRange of NO gas concentration delivered

within ± 20 % of set value or ± 2.0 ppm, whichever
is greatest

Accuracy of inspired NO gas concentrations
delivered

≤ 1 ppmInhaled concentration of NO2 gas during delivery

of 40 ppm of NO gas in 60 % O2

The total duration of transient concentrations as
high as 150 % of the mean concentration and as
low as 0.0 ppm does not exceed 10 % of the
volumetric duration of the breath.

Accuracy of delivered NO gas concentrations at
the patient connection port during a breath

0.5 - 60 l/minPatient flow rate range when using constant rate
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8.4 Backup delivery system for NO gas

Backup delivery system for NO gas
Refer to table in section Data on delivered NO
concentrations below for more information.

• If using 450 ppm NO cylinder configuration:

4.5 - 18 ppm

• If using 800 ppm NO cylinder configuration:

8 - 32 ppm

Range of NO gas concentration delivered

within ± 20 % of set value or ± 2.0 ppm, whichever
is greatest

Accuracy of inspired NO gas concentrations
delivered

< 2 ppmInhaled concentration of NO2 gas during delivery

of 10 ppm of NO in 98 % O2

5 - 20 l/min ± 10 %Flow rate range for delivery of O2 gas

8.4.1 Data on delivered NO concentrations

Delivered NO concentration (ppm) if using
800 ppm NO cylinder configuration

Delivered NO concentration (ppm) if using
450 ppm NO cylinder configuration

O2 flow (l/min)

32185

22.912.97

2011.38

16910

12.36.913

10.7615

9.45.317

84.520
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8.5 Monitoring

8.5.1 General monitoring information

General monitoring
• High flow sensor

Range: 2 - 120 l/min

• Low flow sensor
Range: 0.25 - 40 l/min

Ventilator flow

150 ml/min ± 15 ml/minGas sampling line flow rate and tolerance

10 HzSampling rate

The measured and calculated values displayed or used for
control have in some cases been subjected to filtering and
smoothing techniques. This is done to capture the important
patterns in the data while excluding noise and make the data
shown clinically relevant. These techniques are part of the
inaccuracy specified in the technical data.

Filtering

8.5.2 Gas analyzer for NO

Gas analyzer for NO

0 - 120 ppmMeasurement range

- ± (0.5 ppm + 20 % of actual concentration) in the range
0 - 20 ppm.

- ± (0.5 ppm + 10 % of actual concentration) in the range
20 - 120 ppm.

Measurement accuracy

3 ppm when exposed to high NO concentration

Note: This drift is reversible when exposure is reduced.

Drift of measurement accuracy over an
eight-hour period

≤ 30 secondsRise time (10 %-90 %)

CAUTION: The NO sensor is to be replaced once a year.Expected lifetime
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8.5.3 Gas analyzer for NO2

Gas analyzer for NO2

0 - 30 ppmMeasurement range

± (0.5 ppm or ± 20 % of actual concentration, whichever is
greater) in the range 0 - 30 ppm

Measurement accuracy

0.3 ppmDrift of measurement accuracy over an
eight-hour period

≤ 30 secondsRise time (10 %-90 %)

CAUTION: The NO2 sensor is to be replaced once a year.Expected lifetime

8.5.4 Gas analyzer for O2

Gas analyzer for O2

18 - 100 %Measurement range

within ± (2.5 % volume fraction + 2.5 % of gas
concentration)

Measurement accuracy

135 ml/minMinimum gas sample flow rate for which
measurement accuracy is met

±(2.5 % volume fraction + 2.5% of gas
concentration)

Drift of measurement accuracy over an eight-hour
period

≤ 30 seconds when exposed first to air and then to

a gas mix with 60 % O2

Total system response time (0 %-90 %) of the
analyzer over the specified sample flow rate

≤ 20 secondsRise time (10 %-90 %) over the specified sample
flow rate

AutomaticBarometric pressure compensation

CAUTION: The O2 cell is to be replaced once a

year.

Expected lifetime
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8.6 Alarms

8.6.1 Alarm limit settings

Setting rangeFactory set defaultParameter
0 - 99 ppm7 ppmNO concentration, lower limit

0.1 - 100 ppm13 ppmNO concentration, upper limit

0.5 - 5 ppm1 ppmNO2 concentration

18 - 99 %20 %O2 concentration, lower limit

21 - 100 %70 %O2 concentration, upper limit

Refer to section Default alarm settings  on page 54.

CAUTION: Always make sure relevant values are set. Extreme settings may render the alarm

system unusable.

Important:
• The O2 concentration very low alarm is activated at O2 concentrations below 18%.

• The NO concentration very high alarm is activated at NO concentrations above 110 ppm.

8.6.2 Autoset alarm limits

Autoset alarm limits
80 % of, or 2 ppm below, the set NO gas
concentration to be delivered, whichever is lowest

NO concentration, lower limit

120 % of, or 2 ppm above, the set NO gas
concentration to be delivered, whichever is greatest

NO concentration, upper limit

CAUTION:  Before accepting Autoset values, make sure they are appropriate for the patient.

If not, enter settings manually.
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8.6.3 Alarms miscellaneous

Alarms miscellaneous
Two-minute silenceAudio pause (Alarm silenced)

The alarm sound level can be set in 10 steps (up to
approx. 84 dBA)

Alarm sound level

At least two minutesDuration of Internal power failure buzzer alarm

10 - 30 secondsSum of maximum alarm condition delay and
maximum alarm signal generation delay - range for
following alarms:

• Gas concentration alarms

Refer to section Gas concentration alarms on
page 105.

15 secondsSum of mean alarm condition delay and mean alarm
signal generation delay for following alarms:

• Gas concentration alarms

Refer to section Gas concentration alarms on
page 105.

8.6.4 Gas concentration alarms

AdjustableGas concentration alarms

High priority:

YesNO concentration low

NoNO concentration very high

YesNO2 concentration high

NoO2 concentration very low

Medium priority:

YesO2 concentration low

YesO2 concentration high

NoUnexpected NO concentration

Low priority:

YesNO concentration high
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8.6.5 Pre-silencing

Alarms that can be pre-silenced are:

High priority:
- NO concentration low

- Water trap disconnected

Medium priority:
- O2 concentration low

- Unexpected NO concentration

8.6.6 Silencing until next activation

Alarms that can be silenced until their next activation are:

High priority:
- Connected patient not treated

Note: This alarm can only be silenced until its next activation in STANDBY.

Medium priority:
- NO cylinder 1 missing (or empty)

- NO cylinder 2 missing (or empty)

Low priority:
- Battery operation

106 SoKINOX v 1.4, User's Manual

| 8 | Technical data |



8.6.7 Emergency dosing

A fixed NO flow known as emergency dosing will be delivered to the patient if the following

alarms are activated:

• Flow sensor disconnected

• Flow sensor failure

• NO concentration very high

• Internal data error, when the alarm concerns NO administration

When a low flow sensor is used, emergency dosing targets a delivery concentration for NO of

20 ppm assuming a constant flow of 0.4 l/min.

When a high flow sensor is used, emergency dosing targets a delivery concentration for NO

of 20 ppm assuming a constant flow of 2.0 l/min.

When no flow sensor can be identified, emergency dosing targets a delivery concentration for

NO of 20 ppm assuming a constant flow of 1.0 l/min.
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8.7 Trends and logs

Trend values are stored every 60 seconds and retained for a maximum of 72 hours.

Stored trends and logs can be exported to a USB memory stick.

Refer to section Logs on page 77.

Logs of interest to BIOMED users who are not specially authorized are listed below:

Log contentType of log
• Change of set NO gas concentration

• Change of set constant rate

• Change of set alarm limit

• Alarm silencing changes

• User confirmation to stop treatment

• Gas sensor offset adjustments

• Pre-use check results

• Cold start of device

• User notifications issued

• System mode transitions

• Activation/deactivation of alarms

• Changes between autosense and constant rate dosing

Event log

• Pre-use check test results for each test and subtest itemTest log
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8.8 Communication/interface

Communication/interface
Non-isolated

RS-232C. For data communication

Important: There are two RS-232C serial ports. One is for
connection of a PDMS cable that is less than 3 m in length.
The other port is currently inactive.

Information regarding connector wiring is available from Air
Liquide Healthcare.

Serial ports

Non-isolated

For transfer of trends and logs to a USB memory stick and
for transfer of software updates from a USB memory stick

Data Transfer via USB port

Connection of the NO delivery and monitoring system to other equipment through the

communication interfaces, forming a medical electrical system, could result in previously

unidentified risks to patient, users or third parties.

The responsible organization should identify, analyze, evaluate and control these risks.

Subsequent changes to the medical electrical system could introduce new risks and require

additional analysis.

Changes to the medical electrical system include configuration changes, connection of additional

items, disconnection of items, update or upgrade of connected equipment.

For non-isolated connection ports a separation device (isolation device) is needed to isolate

the equipment located outside the patient environment from the equipment located inside the

patient environment. In particular such a separation device is required when a network

connection is made. The requirement for the separation device is defined in IEC 60601-1,

edition 3, clause 16.5.

If a multiple socket outlet is used to conveniently supply the system, the total protective earth

impedance, from each equipment in the system, shall be maximum 0.2 ohm measured to the

earth pin in the mains plug of the multiple socket outlet.
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8.9 Health and Environment

The NO delivery and monitoring system complies with the following directives and regulations:

• European Community directive 2011/65/EC on the restriction of the use of certain hazardous

substances in electrical and electronic equipment, RoHS

• European Community regulation 1907/2006 concerning the Registration, Evaluation,

Authorisation and Restriction of Chemicals, REACH

• European Community directive 2002/96/EC on waste electrical and electronic equipment,

WEEE

• European Community directive 2006/66/EC on batteries and accumulators and waste

batteries and accumulators

Some internal electronic cables contain the phthalate DEHP classified as SVHC (Substance

of Very High Concern) according to REACH (European Union Regulation EC/2006/1907). When

the NO delivery and monitoring system is used as intended, no phthalates will be transferred

to the environment.
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8.9.1 Exposure to gases

For NO gas with a concentration of 450 ppm

• If the contents of a gas cylinder with a concentration of 450 ppm are released in an

unventilated room of 90 m
3
, the resulting NO and NO2 gas concentrations remain within the

OHSA standards.

• In a well ventilated ICU room, assuming the same conditions as described in section For

NO gas with a concentration of 800 ppm, the exposure to ambient NO and NO2 gas resulting

from usage of the NO delivery and monitoring system is the same as stated in section For

NO gas with a concentration of 800 ppm.

For NO gas with a concentration of 800 ppm

• The NO and NO2 gas concentrations resulting from the release of one NO gas cylinder of

volume 2000 liters in a room of volume 90 m
3
 without air exchange are within OHSA standards

of 25 ppm and 5 ppm respectively.

• The build-up of NO and NO2 gas in a well ventilated ICU room can be evaluated using the

following assumptions:

- Room dimensions: 27 m
3

- Ventilation turnover in room: 6 times per hour

- Ventilator flow: 14 l/min

- Set NO concentration: 80 ppm

Exposure to ambient NO gas resulting from usage of the NO delivery and monitoring system

is then calculated as 0.5 ppm.

Exposure to ambient NO2 gas resulting from usage of the NO delivery and monitoring system

is then calculated as 0.05 ppm.
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8.10 Technical description

The technical description is intended for the responsible organization and service personnel.

InformationTopic

Refer to section Monitoring on page 102.Filtering

Refer to section Gas flow through the base unit on page 20.Gas flow through the base unit

Refer to section Startup and pre-use check on page 37.Automatic check of alarm system.

Refer to sections Primary delivery system for NO gas on
page 100 and Backup delivery system for NO gas on page 101,
as well as Monitoring on page 102.

Accuracy data

Refer to section Safety guidelines on page 8.Safe operation

Refer to section Transport and storage conditions on page 95.Transport and storage

Information regarding installation is available from Air Liquide
Healthcare.

Measures or conditions for installing the
NO delivery and monitoring system.

Refer to chapter Operation overview on page 35.Operation overview

Refer to sections Symbols on base unit on page 21, Symbols
on touch screen display on page 28 and Symbols on
accessories or packaging on page 24.

Safety signs and symbols
• Marking on equipment

• Consult accompanying documents

• Mechanical stability

• Protective packaging

Refer to section SoKINOX v 1.4 on page 1.Identification of the NO delivery and
monitoring system and software version

Refer to section Power supply on page 96.Power sources

Refer to section System - general  on page 94.IP classification

Refer to sections Symbols on accessories or packaging on
page 24 and System - general  on page 94.

Applied part — type of classification

Refer to section Operation overview on page 35.Mode of operation

Refer to section System - general  on page 94.Fuses

Do not modify or remove any original parts.Modification of the NO delivery and
monitoring system

Refer to chapter Cleaning and maintenance on page 67.Service and installation
• Qualifications for service personnel
• Replacement of parts
• Installation requirements
• Documentation

Isolate the NO delivery and monitoring system from mains
power by disconnecting the mains power cable from the outlet.

Isolate from mains power

Refer to sections Alarm limits on page 79 and Alarms and
alarm handling on page 53.

Alarms preset
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InformationTopic

Refer to chapter Technical data on page 93.Technical data

Refer to chapter System overview on page 15.System overview
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