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Notice

AVI Healthcare Private Limited shall not be liable for errors contained herein or for incidental or consequential
damages in connection with the furnishing, performance, or use of this material. All rights are reserved.
Reproduction in whole or in part is prohibited without prior written consent of the copyright holder. AVI
Healthcare Pvt Ltd reserves the right to make changes in specifications and features shown herein, or discontinue
the product described at any time without notice or obligation. Contact AV| Healthcare Representative for the
most current information.

Responsibility of the User

o This Product will perform in conformity with the description thereof contained in this operati
and accompanying labels and/or inserts, when assembled, operated, maintained and
accordance with the instructions provided.

o This Product must be checked for any damages due to transportation before using i
damaged product should not be used; AVI Healthcare Private Limited must bg notifi
email.

o This Product must be checked periodically. A defective Product should not b
missing, plainly worn, distorted or contaminated should be replaced4
or replacement, AVI Healthcare Private Limited must be notified

o This Product or any of its parts should not be repaired other than
provided by AVI Healthcare Private Limited and by AVI Healthcare

o The Product must not be altered without the prior written a

o The user of this Product shall have the sole respggsibi
improper use, faulty maintenance, improper rep
Healthcare Private Limited.

o The operational reliability of the product is guaragntee hen it Is used as designated.

o AVI Healthcare is by no means responsibl any malfunction arising from a user ignoring the
instructions for operation and mainten ibed in this Manual as well as for any accident
attributable to repair by someone other | personnel belonging to AVI Heaithcare

r thellirsttime. A
ephone or

that are broken,
; any kind of repair
email.
ce with written instructions
ited’s trained personnel.

| Healthcare Private Limited.

ny malfunction which results from
Iteration by anyone other than AVI

of Manufacturer
AVI Healthcare Private Limited only ¢ r. elf responsible for any effects on safety, reliability and
performance of the Equipment *

o The electrical installatio &
‘ Quality

certified EN ISO 13485:2016 company and confirms to the standards set by the
jce Rules, 2017.

ant room or vehicle complies with the IEC or national requirement.

o The instrument is use the instructions for use presented in this manual.
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About this Manual

Scope
This manual provides a comprehensive description of the components of ICU Ventilators and its operation,
installation and maintenance details. Detailed technical information has been enumerated for the benefit of the
user to facilitate correct and effective application of the device. AVI Healthcare is by no means responsible for any
malfunction arising from a user ignoring the instructions for installation, operation and maintenance described jn
this Manual as well as for any accident attributable to repair by someone other than technical personnel belo
to AVI Healthcare.

Indications for Use
To provide temporary support to patients with respiratory trouble

Intended Patient Population
1. Adult: 50— 200 kg

2. Pediatric: 5—=50 kg (VT <= 350mL)
3. Neonates: 0.4-5kg o
Intended Users

This device should only be operated by healthcare providers under the direct rvision of a licensed healthcare
practitioner who are trained in its operation and familiar with the riﬂs type of device. It must be operated
i

according to the Instruction for use (User / Operating manual
and vasive ventilatory support to patients with

tensive care, post- operative care, post-anaesthetic
der the direct supervision of a licensed healthcare

Intended Purpose/use
ICU Ventilators = VIHA dv10 is developed to supply invas
impairment of respiratory functions in intensive or s
recovery (PAR) or intra- hospital transport. It is to
practitioner.

List of Abbreviation/Definition

Abbreviation Description
Apnea Time De‘ | athing by measuring time since last expiration
Coynami
Cstatic ng compliance
E1CO2 idal carbon dioxide

Exp Breath Win yratory spontaneous breathing window

Fraction of inspired oxygen

Peak expiratory flow (Minimum negative patient flow during expiration)

Peak inspiratory flow (Minimum negative patient flow during inspiration)

Used for triggering pressure support expirations in modes where PS is allowed, set
~as a percentage of maximum flow in PS inspiration

Wﬁlow?rigger | Triggering synchronised breaths using flow
|} Inspiratory time to Expiratory time ratio
I: E Ratio, | Set | factor of I: E Ratio if | set > 1.0 it becomes Inverse |: E ratio Ventilation
I: E Ratio, E Set E factor of I: E Ratio
Insp Breath Window Inspiratory spontaneous breathing window
Insp Flow Inspiratory flow
Leakage Comp.% Leakage Compensation volume % setting of the set Tidal Volume VT ml
LPO Low Pressure Oxygen mode
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HPO High Pressure Oxygen mode
HFNO High Flow Nasal Oxygen
Max PRVC Maximum pressure in PRVC mode
Min PRVC Minimum pressure in PRVC mode
MV. Expiratory Minute Volume
MV Miod Mandatory expiratory minute volume
MV: spon Spontaneous expiratory minute volume
MV, Inspiratory Minute Volume
MV, stand Mandatory inspiratory minute volume
MV, <pon Spontaneous inspiratory minute valume
v Invasive Ventilation
NIV Non-invasive Ventilation
No. Number
O/P Flow Output Flow
PO.1 Pressure built up by the patient in 100ms dur agé-iﬁst‘closed valve
PaCO2 Partial Pressure of Carbon Dioxide in arterial blo
Paw Airway Pressure (measured at the patie
PRVC Pressure Regulated Volume Co , which adapt the inspiratory
pressure set point to realize an t target volume
PEEP Positive End-Expiratory Pressure
Phigh High level pressure set in ode
PBW Predicted Body Weig ic & Adult patient type
P-id Patient ID
Pinsp Inspiratory pressure controlled modes
PIP Peak Inspj re (highest pressure reached during the inspiration)
P i re (safety systems make sure this pressure can't be exceeded)
Prmean
Potateau ressure (pressure at the end of inspiration)
Pressure Trigger ring synchronised breaths using pressure
PS re Support

Pressure Support above PEEP

Pressure support above Py
Pressure Support above PIP
ise time time to reach the selected airway pressure
Cép Expiratory RC time
RCinsos Inspiratory RC time
RLung Lung Resistance
RR bpm Respiratory rate, amount of breaths per minute [bpm] or [1/min]
RR wand Mandatory respiratory rate, amount of spontaneous breaths per minute [bpm) or
_[1/min) ,
RR spon Spontaneous respiratory rate, amount of spontaneous breaths per minute [bpm]
or [1/min]
RSBI Rapid shallow breathing index [1/(L*min}], measure for successful spontaneous
activity
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Tew Expiration Time set
Thigh Time set for which High level pressure (Pye) will be delivered in APRV mode
Tuisp Inspiration time set
Toeen Time set for which Low level pressure (PEEP) will be delivered in APRV mode
Rise Time Time required to achieve Pinsp pressure from PEEP level
Trigger sensitivity Spontaneous detection sensitivity
Vieak Total Leak Volume
VT Set Tidal Volume
VT. Expiratory tidal volume per stroke
VTe mand Expiratory tidal volume per stroke of the mandatory strokes
V= spon Expiratory tidal volume per stroke of spontaneous strokes
VT, Inspiratory tidal volume per stroke
VT mand Inspiratory tidal volume per stroke of the mandatory s
VT, span Inspiratory tidal volume per stroke of spontaneo
List of Units
Abbreviation
bpm Breath Per Minute
cmH20 Centimetre of water
dB Decibel
Hz Hertz
L/min (LPM) Litre per Minute
Kg Kilogram

kPa Kilopascal h

mAh Milli Ampere hou
mbar Mimba@’
ml i \

mm

mmHg etre(s) of mercury

second

Pounds per square inch
Seconds
Volts Alternating Current

Volts Direct Current

Degree Celsius

Percentage

List of Symbols
. Symbol Meaning

General Warning

A Caution
® Do not re-use
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Protective Earth

Person, general; patient, normal

D he=aC

Baby
Respiratory Mask
Symbols used on Equipment label
Symbol Meaning

Alternating ent

,

/Y Temperat
ymitation
R
SN

ype B Applied Part

Serial Number

Model number

Name and Address of Manufacturer

“
(ﬁ] Country of manufacture / Date of manufacture

EC

Name and address of EU representative

Refer to Instruction manual/booklet

Medical Device

Unigue Device Identifier

CE mark symbol
WEEE symbol
Symbols used on Packaging
4
T This way up
I Fragile, Handle with Care
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‘f‘ Keep dry

ZL? Keep away from sunlight

MANUFACTURER’S DECLARATION — ELECTROMAGNETIC COMPATIBILITY
The equipment has been tested according to standard IEC 60601-1-2. AVI Healthcare Private Limited declar
compliance of the device with the EMC requirements based on the test reports.

EMC GUIDANCE

Changes or modifications to this system not expressly approved by AVI Healthcare Private d aus
EMC failures with this or other equipment. This system is designed and tested to comply with icabl@regulation
regarding EMC and needs to be installed and put into service according to the EMC infggmation s follows:

NOTE:

The EMISSIONS characteristics of this equipment make it suitable for use in i stQ: and hospitals (CISPR
11 class A). If it is used in a residential environment (for which CISPR 11 cla uired) this equipment
might not offer adequate protection to radio-frequency communication user might need to take
mitigation measures, such as relocating or reorienting the equipment.

A WARNING:

@® Portable and mobile RF communications equipmen

external antennas) should be used no closer than 30

including cables specified by the manufacturer@®the
equipment could result.

@® Failure to use this equipment in the specifi

ipherals such as antenna cables and
ches) to any part of the ICU Ventilators
, degradation of the performance of this

ielded location could result in degradation of the
performance of this equipment, interfer; quipment or interference with radio services.

® Use of this equipment adjacent t other equipment should be avoided because it could
result in improper operation. If su 3 essary, this equipment and the other equipment should be

observed to verify that they ar ormally.

® Use of accessories, trans r bles other than those specified or provided by the manufacturer of
this equipment could r eased electromagnetic emissions or decreased electromagnetic
immunity of this equip a sult in improper operation. If adjacent or stacked use is necessary, the

ICU Ventilators sho
® |f the ICU Ventiiat
restart the unij inutes.
® MR UNS from magnetic resonance imaging (MRI) equipment. The device poses
un iskS to the patient, medical staff, or other persons within the MR environment.

Manufactu uidance and declaration regarding electronic emissions
&\{entl ors are intended for use in the electronic environment specified below. The user of the |CU
i

rved to verify normal operation in the configuration in which it will be used.
entarily switches off due to electrostatic discharge, then the operator should

should ensure that it is used in such an environment.

EMC Sheet
iculars Conforms to IEC 60601-1-2 as per the following tests conducted.
est Type Test Parameters Complied to | Electromagnetic environment guidance
Radiated Emission CISPR 11: Group 1- Class A The ICU Ventilators use RF energy only for its

internal function. Therefore, its RF emissions
are very low and are not likely to cause any
CISPR 11: Group 1- Class A interference 'f‘ nearby elec?ronlc equupmept.
The ICU Ventilators are suitable for hospital
and clinic use only, other than domestic and

Mains terminal disturbance
voltage (Conducted Emissions)
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Harmonic current Emissions |[EC 61000-3-2 those directly connected to the public low
Voltage changes, voltage [EC 61000-3-3 ;°'i:3ige p°““;' f“‘”‘;"'y R e
fictuation and ficker uildings used for domestic purposes.
EMISSIONS
Electrostatic Discharge +2kV,+4kV, +8kV, +15 kv Floors should be wood, concrete or ceramic
Immunity Air Discharge tile. If floors are covered with syntheti
IEC 61000-4-2 material the relative humidity should b
least 30%
Electrostatic Discharge + 8 kV Contact Discharge Floors should be wood, concrete o
Immunity tile. If floors are covered wi
IEC 61000-4-2 material the relative humidi
least 30%.
Electrical fast transient/ +2kV for power supply lines Mains power quality
burst Immunity typical hospital enyironme
IEC 61000-4-4
Surge Immunity Differential Mode: £+ 0,5kV, £ 1 | Mains power uld be that of a
IEC 61000-4-5 kV typical nment.

Common Mode: £ 0,5 kV, £+ 1
kV, + 2 kV

Power frequency magnetic 30 A/m @ 50 Hz
field Immunity

IEC 61000-4-8

Voltage dips, short Voltage dips
interruptions and voltage 0% Uy; 0,5 cycle

variations Immunity
IEC 61000-4-11

At 0°, 45°, 80°, 135°,
225°%, 270° and 31
0% Us; 1 cycle

70% Mv; 2
Si

OCI

rruptions

1, 250/300 cycle

1 I1s the A.C mains voltage
rior to application of test
level.

ncy magnetic fields should be at
of a typical hospital environment.

. power quality should be that of a
pical hospital environment.

f the user of the ICU Ventilators requires
continued operation during power mains
interruptions, it is recommended that the ICU
Ventilators be powered from an
uninterruptible power supply or a battery.
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1.Safety Instructions

The following safety precautions must be observed during all phases of operation, service, and repair of
@ this equipment. Failure to comply with these precautions, or with specific warnings elsewhere in this
manual, violates safety standards of design, manufacture, and intended use of the eguipment. The
warnings, cautions and instructions in this section relate to the equipment in general and apply to all aspects of

the equipment. Be sure to read the entire manual before use, because there are additional warnings and cautions
that relate to specific features of the equipment. Follow the instructions given as per the manual.

This product is intended to be used by authorised and qualified medical personnel who are aware
known hazards and benefits of ICU Ventilators. This equipment must only be used for the speci

Intended use together with the appropriate monitoring.

1.1 General Instructions
e The use of this equipment is restricted to one patient at a time. It may pose se

risk to the patients if

used for multiple patients at a time.
e The device is for hospital use only. It is not to be used at home. The equi operated by qualified
professionals, who must maintain vigilance during use. Do not leave ended while using the

device.

e Do not use the device without a thorough understanding and knowle
patients as well as the user's life. Familiarize yourself with th
Ventilators on a patient.

e Before the first use or after each patient’s use, clean a

e After usage, the accessories MUST be disinfected and ste
use, whenever the same are reusable,

e All of the equipment’s parts that came into cont fluids from the patients must undergo a high-level
disinfection process or sterilization when disc discarded as potentially infected medical waste.
Device disposition should be as per local/nat uideines.

e To ensure the ICU Ventilators safe gper ommended to always run the pre operational check
i.e. check that the Displays are wor and responding to touch, also System Check/ Calibration
is done before using the ICU Ven atient. If the ICU Ventilators fails any tests, remove it from
clinical use immediately. Dwt entilators until necessary repairs are completed and all tests

e have been passed.
‘*art of the ICU Ventilators, do not use the device. Technical service is required,

e |t is the clinician's respo
standard settings are
e |fthereisvisible da
Do not use the e e problem cannot be solved
ilation must be available whenever the ICU Ventilators is in use. If a fault is
ntilators or its life-support functions are in doubt, disconnect the device from the
iately start ventilation with such a device (for example, a resuscitation bag), using PEEP
eased oxygen concentration when appropriate. The ICU Ventilators must be removed from clinical
aficed by AVI Healthcare authorized service engineers,
off the device and the mains power before replacing the fuse. Do not use the wrong fuse rating and

f its operation, as it may risk
manual before using the ICU

er your hospital’'s guideline before its next

ensure that all ICU Ventilators settings are appropriate, even when the

p
p the equipment away from any kind of spillage of water or any other liquid.

B ase follow all the guidelines for safety of the patient as well as the use

1.2 General Operation And Important Check Points
A. Regular Monitoring:
- After the ventilation starts, verify if the ICU Ventilators parameters indicated by the monitor display are
appropriate.
- Ensure that the clinical condition of the patient is regularly reviewed.
B. Standalone device:
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- The device is not intended to be used in combination with other devices or any equipment for its intended
purpose. The device is a standalone device maintaining the ventilation of the patient and does not require
any other device or equipment to achieve the same.

- Any additional equipment used with the device must comply with respective IEC or I1SO Standards;
furthermore; all configurations shall comply with the requirements for medical electrical systems |EC
60601-1 general safety standard

C. Monitoring and Alarms

- The Alarms and Warnings must be promptly attended to in order to maintain the equipment’s operati
and the patient’s security.

- The device is not intended to be a comprehensive vital sign monitor for patients on life
equipment. Patients on life-support equipment should be appropriately monitored by qualify
personnel and suitable monitoring devices. The use of an alarm monitoring system dog
assurance of warning for every type of issue that may arise with the ICU Ventilators. A
not exactly pinpoint a problem; the exercise of clinical judgment is necessary.

D. Power Supply
- The equipment has an independent power supply and its own battery backup m. The device is not

intended to receive its power from other equipment.
- Connect an AC power cord to a three-pin socket. Do not use any mult let or extension cords
ice.

to connect the device to the power supply.
- Ensure that the power cord is connected properly before switching
- Inthe event of loss of main power, the unit will operate on battery,
- Proper earthing of the unit must be ensured to prevent Elec
- Ensure the power supply is continuous, earthed, ap
specified on the unit.
E. Battery
- Maintain the equipment connected to a power
to maintain the internal batteries permanen
Completely recharge the batteries after
status can stop the operation, on any
F. Fire Safety:

n of the user.
al use and complies with the voltage

hen it is turned ON and not in use, in order

long stocking period, as the insufficient battery

- In case of fire, immediately secu e nt’'s needs, switch off the ICU Ventilators, and disconnect it
from its gas and electrical so

- To reduce the risk of fif@ rwn, do not place the ICU Ventilators in a combustible or explosive
environment (for exa flammable anaesthetics or other ignition sources) or insufficiently

ventilated areas. Do 5e ith any equipment contaminated with oil or grease. Highly compressed
oxygen together ble sources could lead to spontaneous explosions. Do not keep flammable
agents like et I, may pose hazardous explosion.
G. Accessories:
- Foreac , dlWays use a new or properly decontaminated breathing circuit.
or ICU Ventilators contamination, always use a HEPA/HME between the patient and
port.

ow sensor, ET tube, CO2 airway adapter, etc.), which are meant for neonatal patient that

imises dead space.

ck that the accessories are securely mounted.

Do not fiddle with the breathing circuit while the device is in use as it may loosen the connection.

As with all medical equipment, carefully route patient cabling to reduce the possibility of patient

entanglement or strangulation.

Do not lean on the device or any of its accessories; it may lead to imbalance of the device and can pose a

risk to the patient.

- To ensure that all breathing circuit connections are leak-tight, perform the Hose Compliance & Hose
Resistance every time you install a circuit or change a circuit part.

- Ensure that antistatic or electrically conductive hoses or tubing are not to be used in the ventilator
breathing system.
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Handling Instructions while using ICU Ventilators with Trolley:

- Always lock the castor wheeis of the stand when the device is stand still and ensure that the wheels are
unlocked while moving the device.

- Do not keep any object on the ICU Ventilators.

A 1.3 Warning

- To avoid the risk of electric shock, this equipment must only be connected to a supply main with
protective earth.

- Do not cover the ventilator or place in a position that affects proper operation.

- Do not block the gas intake port or emergency intake port, thereby interfering with patient vele

- Always have immediate access to an alternative means of ventilation, which is ready for uszQ

reduce the possibility of patient death or serious deterioration of health

- Do not add any attachments or accessories to the ventilator that contravene the i cti se of

the ventilator or accessory, as the ventilator might not function correctly, leading t riskiof patient

death or serious deterioration of health

- The ICU Ventilators must not be used in a hyperbaric chamber. Such use mig se the device to not
function correctly, causing patient death or serious deterioration of healt

- The ventilator shall not be used with nitric oxide. Such use might ilator to not function

correctly, causing patient death or serious deterioration of heait
e (e.g. helium or mixtures
ctly, causing patient death or

- The ventilator shall not be used with inlet gases, which are not spe
with helium). Such use might cause the ventilator to not function ¢
serious deterioration of health

- The accuracy of the ventilator may be affected by
the use of pneumatic nebulizers. The device has in
nebulizer, and users should follow the recommende
performance is not compromised.

- Itisthe responsibility of the responsible org
the rated range of pressure, flowrate
indicated in the instructions for us
consequently result in patient d

- When using nebulization or hu
can require more frequent r

e ventilator breathing system via
e compatible with the ultrasonic
es for nebulizer use to ensure ventilator

to ensure that the oxygen source is compatible with
concentration as marked on the ventilator and
ct the performance of the ventilator that can
deterioration of health

reathing system filters and heat and moisture exchangers
o prevent increased resistance and blockage.

1.4 Basic Servicing Instructions
a. Switch off the unit, u

unit.

Ensure all the |

kwer cord of the ICU Ventilators before cleaning/maintenance/repair the

ors parts and accessories are in place before returning the device to service.
intain/clean/disinfect the device while the device is in use,

er remains even after the mains is disconnected.

servicing and to prevent possible physical injury, only AVI Healthcare authorized service
Id attempt to service the ICU Ventilators.

lacement parts supplied by AVI Healthcare only. Any attempt to modify the ICU Ventilators
A or software without the express written approval of AVI Healthcare automatically voids all
rranties and liabilities.

1.5 Possible Long Term Effects

Developing Pneumonia

Pneumothorax

Pulmonary Oedema

Lung Damage

Vocal cord damage

Weak diaphragm and other breathing muscie

o QN oW
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1.6 Site Conditions — User Responsibility
The hospital/user is responsible for ensuring proper site readiness before installation and during use, Minimum

requirements inciude:
Stable electrical power supply within the specified voltage range

e Proper earthing/grounding as per standards

e Servo stabilizer/UPS where power fluctuations are common

e Clean, dust-free, well-ventilated, free from water-leakage or electromagnetic interference environment
NOTE:

The device is for hospital use only and under the supervision of knowledgeable medical
It is not to be used at home.

e Please follow all the guidelines for safety of the patient as well as the user.
The manufacturer will not be responsible for device malfunction, damage, or pe

»
arising due to improper site conditions
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2. General Information

2.1 Background

Mechanical ventilation helps patients breathe by assisting the inhalation of oxygen into the lungs and the
exhalation of carbon dioxide. Depending on the patient’s condition, mechanical ventilation can help support or
compietely control breathing by using them in prescribed modes.

AVI Healthcare’s ICU Ventilators is specifically designed to provide ventilation and respiratory assistan
monitoring and treatment to neonate, paediatric and adult intensive care patients who cannot breathe on
own or who require assistance to maintain adequate ventilation in acute and sub-acute care surroun
provides invasive mandatory and supports non-invasive modes as well.

2.2 Clinical Advantages of using a ICU Ventilators o

A ventilator is a device that supports or takes over the breathing process, pumping air in e s. People
require ventilation if they are experiencing respiratory failure. When this occurs, a pg et enough
oxygen and may not be able to expel carbon dioxide very well either. It can be a lifésifeatening condition. A
ventilator pumps air usually with extra oxygen into patients' airways when they are pathe adequately
on their own. If lung function has been severely impaired due to injury or anill may need a ventilator.
It is also used to support breathing during surgery. Ventilators, also kno machines, won't cure
an iliness, but they can keep patients alive while they fight an infection, or t
ventilation, such a patient would likely die, or his/her health would dete
remaining lifetime of the patient as he/she survives with as little detergifi@tion of
of ventilation or ventilator support as possible. 0
ventilation support to adults and paediatrics, and inf.

Ventilation modes - This full-functioned intensive

a complete range of invasive and non-invasi i odes in all
patient types including high flow oxygen
neonates.

Monitoring - It offers a variety of
maonitored parameters as numw.

a combination of real-time wav.
Intelligent Panels.

2.3 Introduction
The VIHA dv10 ICU Ventilators are intended to provid

capabilities. It displays
see this data graphically, as
es), loops, trends, and special

Alarms — It's operator- a nd non-adjustable alarms help ensure
your patient’s safety.

User Interface — ators ergonomic design including colour
touch screen let: T@s ICU Ventilators readings and monitored
parameters

Power
ICU Venti

er as primary source. If the primary source fails, the
automatically switch to backup batteries.

es a standard trolley with bracket for humidifier, and ICU G w #

RESTRICTED PROPRIETARY INFORMATION
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2.5 Block Diagram

RESTRICTED PROPRIETARY INFORMATION

List of Detachable Items
Fuse close type

List of Critical Components ’ g

RESTRICTED PROPRIETARY INFORMATION

Accessories List / Detachable Part
Breathing Circuit
Test lung

Pressure Regulator with filter
Oxygen Hose Pipe
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2.6.2 Recommended Flow Sensor (Disposable)

Flow Sensor type Manufacturer Specifications
Adult
Paediatric
RESTRICTED PROPRIETARY
INFORMATION
Neonate

2.6.3 Recommended Oxygen Sensor

Oxygen Sensor type Manufacturer

Analog RESTRICTED PROPRIETARY

INFORMATION

Patient Type - Maximum Resistance !
Adult / Paediatric 5-22 mm < 0.06 cmH20/(L/min) 1
Neonatal 10-15 mm < 0.15 emH20 /(L/min)

GMDN Code: 42411, EMDN Code: 21203010504
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3. Device Description

3.1 Front View

ICU Ventilators Arm

ICU Ventilator

Holding Bracket (on each side)

HME Filter

Nebulizer Po

Expiratory valye conn

O 00 N O WU|m b WN -

10 nsor connection

Test lung

idifier bracket provision

ICU Ventilators Trolley

Castor wheels with brake

3.2 Back View

Air Vent

Slider Switch

Oxygen inlet port

Exhaust Fan

Power cable connection

W s W N

On/Off Switch

1 Holding Bracket (on each
side)
Pressure Regulator with
2
filter
u
3 Oxygen Sensor ~ -
4 HME/HEPA Filter I
5 EtCO2 socket
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4. Preparing the Ventilator for Use @

4.1 Preparation Before Use
Read the entire user manual and all its accompanying documents thoroughly before switching on the unit.

1. ICU Ventilators should be properly mounted on the trolley with a ICU Ventilators arm.
2. Oxygen Line Connection
a. Ensure that pressure regulator with filter is connected to the backside of the ICU Ventilatg
the oxygen inlet port.
b. Connect the oxygen hose to pressure regulator inlet.
¢. Connect the other end of the oxygen hose to a high pressure oxygen wall m
nozzle.
d. Ensure that the pressure on the pressure valve in the dial gauge is between 6 To adjust
the pressure, pull the knob and rotate clockwise to decrease pressure an ckwise to
increase the pressure. Push the knob back once the pressure is adjust

o

nit and should not have

- Remove Pressure regulator while using LPO.

- Oxygen gas nozzle of LPO has to be directly attached to the ICU
flow more than 8 LPM.

- Select Oxygen Delivery Pressure as LPO at SERVICE MENU>

- To prevent damage to the ventilator, connect only

- Always use officially approved oxygen cylinder

government requirements.
- ltis recommended that Pressure in Pressure R

M CONFIG.>>LPO
al grade oxygen.
egulator that attend to local legal

3. Power source
a. Plug the power cord into the mai backside of the ICU Ventilators.
b. Connect the 3-pin plug of th into the wall socket.
c. Turn on the power switc (o] the ICU Ventilators.

4. Expiratory valve .
a. Connectthe Expi

b. Connect the

be inserteg

to the from Patient port with outward direction of flow.
o to the nozzle near the from patient port. Other end of the tube should
piratory valve port,

NbTE:

yreathing circuit should be connected to the Expiratory valve.

HME Filter at Air intake, Exhaust ports and at the patient end.

is_ mandatory to connect HME Filter at the patient end in Adult and Paediatric Patient Type i.e.
tween patient mouth-piece and flow sensor for appropriate readings.
Do not reuse the single use accessories, like breathing circuit, patient flow sensor, airway adapter, HME

filter, as it may cause cross contamination to the patient.

During ventilation, regularly check the breathing circuit, HME filter for increased resistance and
blockage.

6. Breathing circuit
a. Firmly connect the inspiratory limb to the TO patient port.
b. Expiratory circuit limb must be firmly connected to the Expiratory valve.

GMDN Code: 42411, EMDN Code: 21203010504 Page 19 of 76




Neonatal Breathing circuit connection if used with a Servo Humidifier (Optional)

a. Attach the short (single tube), inspiratory limb to one of the humidifier chamber port and other end to
the ICU Ventilators Inspiratory Port.

b. Connect the angle elbow of the inspiratory limb to the outer port of the humidifier chamber.

c. Connect its other end to the Expiratory valve with the water trap levels below the inspiratory & expiratory
limbs so as to accumulate the water condensed.

d. [If required, use a high efficiency filter between the inspiratory limb and ICU Ventilators Port,

e. The central temperature probe (with Dual tip sensars) is for chamber outlet temperature should
positioned into the sensor ports in the angle elbow of the inspiratory limb with locking notch.

f. The other probe (with Single tip) at the end of the sensor should be inserted into the sensor po

patient airway of the inspiratory limb.
g. Checkthat the probes are firmly seated to avoid leaks and ensure the tip is correctly p n

of the limb.
h. Connect the heater wire on the elbow of the inspiratory limb.

NOTE:
—  When using active humidification, Ensure that the flow sensor is positio
prevent water accumulation in the flow sensor and water will go in rap of the breathing

circuit. Excess water can affect the flow sensor measurements rate volume delivery.

—  We recommend that the humidifier used shall comply with the ents of relevant IEC/ISO
Standards.

way that it will

7. Flow sensor Q

Use appropriate flow sensor as mentioned in 2.6.2, depend nttype. p
-
ey

8. EtCO2 Connection (Optional) — ' de
EtCO2 adapter should be connected in between sensor and the il L SN, )

breathing circuit (Patient End) as shown in figure.

9. Nebulizer Connection (Optional)

Connection for Adult/Paediatr
Nebulizer should be connecte e flow sensor and

t type as shown in figure.

" Note:
Do not connect H the Breathing Circuit connected to
Nebulizer i ic Patient type except NebHME Filter.

eonatal Patient type

on
r should be connected in between the flow sensor and patient
n atal Patient type as shown in figure.
40

fication Before Use

1. Verify if the equipment is turned off.
2. Perform a visual inspection concerning the equipment and its components, looking to identify their

intactness.

Verify if all of the equipment’s components are correctly connected and inserted.

Verify a firm connection to the Expiratory valve. It is important to verify the diaphragm’s presence.
Verify a firm connection of the external flow sensor.

Check if the breathing circuit Is securely connected and is appropriate to the patient.

Check for secure connection of oxygen gas hoses.

Check if gas inlet pressure is according to specification.

QN s W
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A CAUTION
—  Pressures above upper limit specification can damage the equipment.

§. Verify a firm connection of the electric cord, when applicable. The ICU Ventilators can be used in battery
operation for up to 360 minutes continuously under normal ventilation of the patient.

A\ WARNING
- If the ICU Ventilators usage is extended on battery, BATTERY CRITICALLY LOW alarm may occu
provide an IMMEDIATE connection of the power supply to the network power supply. If it wa
possible, arrange for appropriate means of ventilation support, and DISCONNECT the patient fr
_equipment as soon as possible.

10. If all items are check marked as OK, the equipment is ready for use. o

4.3 Installation Instruction
1. Assemble the ICU Ventilators trolley and stand on the wheel base & lock the ¢ wheels.
2. TheICU Ventilators is positioned on its stand next to the patient bedside. Th I ched to the stand
using four bolts.
3. Ensure that the pressure regulator is connected to the backside
port.

ors at the oxygen inlet

4. Connect the oxygen hose to pressure regulator inlet.
5. Install the ICU Ventilators arm for patient tubing support on ings given on the stand.
6. Plug the power cord into the mains port at the backsi entilators.
7. Connect the 3-pin plug of the power cord into the
8. Turn on the wall power socket, followed by the mains t the backside of the ICU Ventilators.
9. Also check that slider switch should be on the positi

SLIDER SWITCH:

Note:

AST GING 38— ON
ged and ICU 2 ;,..?T’?fa... . code !

er COﬂﬂECtiﬂ_ﬁ AC Comptinie Salrety Disohaigs

SAINg E peining wijest

When the Battery is co
Ventilators is not getting sta
supply, slide FAST CHARGI]

G mode ON, the machine cannot be

CU Ventilators employs a battery backup system if AC power becomes unavailable, a fully
d battery provides up to 6 hours of power to the ICU Ventilators.

To move the ICU Ventilators around, use the handle provided on the stand.

his installation should be performed by a trained / gualified person only. For Installation Video

please contact us.
Make sure its exhaust fan on back, Air Intake Port & Exhaust Port are not blocked.

4.4 ICU Ventilators shutdown procedure
1. Press the STOP button on the screen to stop ventilation.
2. Switch off the switch on the back panel to turn off the ICU Ventilators.
3. Remove all the accessories and follow cleaning and maintenance instructions.
4. Dispose all the single use accessories.
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5. Ventilator Overview

5.1 User Interface

5.1.1 Initializing Screen

* Turn on the equipment using the
ON/OFF button on the rear side of
the equipment.

» After turning on the equipment the
initial screen will be presented which -l G
will show the message “Self Test Manufacturing Medical Equipment locally
Initializing... Please keep the Patient
end open”, This Self-test will check
blower operation and calibrate
internal sensors and external O2
sensor,

5.1.2 Welcome Screen
» |If the self-test is passed, a welcome
screen will be displayed which
includes the patient and services
available options, according to the

ICU Ventilators model.

» |f the self-test is failed, Pop up
message with available options for
emergency use will be shown.

* On the welcome screen, selectyl
option from patient type by touchif
on the correspondent icon foule
Patient or Press Last PghientiRuts
to continue with the sa

5.1.3 Menu Screen with

@® After the patj ection, this

Menu scre with the

messag as 'Please Do

i r New Patient Sensor
ing Circuit.”

Pease Do Calibration Toc Kew
Patient Semiar & Rroathing Grouit

e the pressure, flow & volume sisdiniae
e delivered with the specified
acy, only if the flow sensor &
eathing circuit hose is calibrated every
time before starting ventilation and AVI
Health care will not responsible if any kind
of malfunction happens during operation, |

STITEM Oy
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5.2 Calibration
® Calibration of Oxygen sensor, Flow
sensor, Hose Resistance and Hose
Compliance can be performed here,
individually with respect to the Patient

type. e.g_.lft_heﬂowsensoris-changed, INTERFACE ILLU STRAT]ONS
kit RESTRICTED; REFER TO THE
mescweeewopmwwnll L1VE DEVICE DISPLAY FOR

from the ICU Ventilators during the VISUAL GUIDANCE
System  Check and calibration
procedures.

® Patient flow calibration includes a test of patient flow sensor in forward & reye

INTERFACE ILLUSTRATIONS RESTRICTED; REFER
TO THE LIVE DEVICE DISPLAY FOR VISUAL
GUIDANCE

a
Note: -

- Ifthereisz: 1& Mhetween the selected patient group anc he type of flow sensor connected, the
alibrz L sure vou are using the correct flow sensor and Breathing Circuit for the patient.
ne ‘u ging from an Adult/Paediatric to a Neonatal patient group or vice-versa, you must calibrate
or or perform system check. | |
To PEéyent inaccurate flow sensor readings, make sure the flow sensor is correctly installed. The flow
sensof tubes must not be kinked.

Hose resistance calibration checks the breathing circuit type as per set patient type & calibrates its
resistance. It is performed in order to guarantee optimal ventilation performance.

INTERFACE ILLUSTRATIONS RESTRICTED; REFER
TO THE LIVE DEVICE DISPLAY FOR VISUAL
GUIDANCE
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® Hose compliance calibration includes a functional test of the safety valve and a leakage indication of the
hose system.

INTERFACE ILLUSTRATIONS RESTRICTED:; REFER
TO THE LIVE DEVICE DISPLAY FOR VISUAL
GUIDANCE

CAUTION
-« Ensure that the patient end of the breathing circuit is blocked/closed during Hose Col

Oxygen Sensor:
There are two ways to calibrate Oxygen Sensor by Air and Oxygen Source
For Air Source, disconnected Oxygen inlet port if attached as shown in beloWifigUre

INTERFACE ILLUSTRATIONS RESTRICTED; REFER
TO THE LIVE DEVICE DISPLAY FOR VISUAL
GUIDANCE

For Oxygen Source, Oxyge ‘ pressure should be in between 3 to 6 Bars.

INTERFACE ILLUSTRATIONS RESTRICTED: REFER
TO THE LIVE DEVICE DISPLAY FOR VISUAL
GUIDANCE
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Note
- Oxygen calibration can be done with 02 or Air options: we recommend to use 02 optio ',;-;._. wit:

5.3 System Check

System check can be used for maintenance of
the system or for conformity of the operation
of the system, sensors, breathing circuit hose
connections before admission of new patient.
It includes five different tests.

» Self-Test checks blower operation
and calibrate internal sensors and
external O2 sensor.

/1N, CAUTION
* Flow is generated during the self-
test thus no patient should be
connected. The Patient end must é
not be blocked.

Press YES if alarm beep is heard

PATIENT END
BLOCKED

‘ YES | NO ‘

We strongly advise to not skip the system check before starting the ventilation. However, User can
skip this self-test in case of an emergency and directly jump on the ventilation screen, only if the
previous test is passed and it is the responsibility of the User to make sure that the correct patient
type with appropriate flow sensor is selected along with leak-proof breathing circuit with their
connection in use.

GMDN Code: 42411, EMDN Code; 21203010504 Page 25 of 76



5.4 Menu Screen

5.4.1 VENTILATION MENU
a. ADMIT PATIENT: Patient details such as name, height, weight, sex can be"en :
pre-calculated range of default set values by entering weight, and also gefiilliscange To#Datient whose weight is
galctiat@predicted body weight for

117

fATENT ID

PRI RATS

LU

NOTE:
- PBW is not availgBlélin NBenatal Patient Type, manually add up the weight for suggested ventilation.

MODES EVENTS 7/2/2¢

Pid: 00001
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¢. MODES - Required mode can be selected here. Refer 6.1 Ventilation Modes for details.
Adult/Paediatric;

Neonatal: ‘

d. PATIENT LOG - Detailed pati@t Iuﬁf hours of set values, achieved values are displayed here. Data of

up to 100 patients can be acceﬁ

GMDN Code: 42411, EMDN Code: 21203010504 Page 27 of 76



PATIENT DETAILS:

DEVICE DISPLAY FOR VISUAL

GUIDANCE o

INTERFACE ILLUSTRATIONS
RESTRICTED; REFER TO THE LIVE Qﬂ

E=N
- Make sure the date and time are set correctly so that event log 2 dCCurate time and date. |

SET PARAMETER LOG:

INTERFACE ILLUSTRATIONS
RESTRICTED; REFER TO THE LIVE
DEVICE DISPLAY FOR VISUAL
GUIDANCE

Reode to view a list of demonstration videos.

INTERFACE ILLUSTRATIONS
RESTRICTED; REFER TO THE LIVE
DEVICE DISPLAY FOR VISUAL
GUIDANCE
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5.4.2 SERVICE MENU

SERVICE — This is service screen for advanced diagnostics and troubleshooting to be accessed only by Authorised
Service engineer of AVI Healthcare.

INTERFACE ILLUSTRATIONS RESTRICTED; REFER TO

THE LIVE DEVICE DISPLAY FOR VISUAL GUIDANCE

SYSTEM CONFIGURATION -

Configuration of time, date, respiratory time setting, oxygen delivery pressure S&fting and brightness and alarm’
volume control is possible on this screen. 6
To set the date and time:

1. Open the Service Menu¥ System Configuration.
2. Touch the day, month, year, hours & minutes blocks ol by on&®& set the values using numeric keyboard.
3. Touch the SET button to set the changes made fo and time,

INTERFACE ILLUSTRATIONS RESTRICTED; REFER TO
THE LIVE DEVICE DISPLAY FOR VISUAL GUIDANCE

either I: E ratio or lns piratory Time (Tmsg) along with Resgiratom rate can be used to set resglratno

timings.
- For Neonatal Patient type, Inspiratory Time (Tinsp) setting is mandatory.
- Be aware that, higher Respiratory rate settings, or very short Tinsp or Texp may cause incomplete
inspiration or expiration.
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Sensor Output -
Real time output of all the sensors inside the ICU Ventilators is seen here. This helps the service engineer to
diagnose any issue inside the ICU Ventilators and troubleshoot the same.

Alarm History -

This screen logs all the alarms in the past 72 hours. ? -

29/1/2022
29/1/2022
29/1/2022
29/1/2022
29/1/2022
29/1/2022
29/1/2022
29/1/2022
20/1/2022
29/1/2022
29/1/2022
29/1/2022
29/1/2022
29/1/2022

| \ 29/1/2022

17:18:9
17:17:55
17:17:55
17:10:29
17:10:29
17:18:0
17:18:0
17:17:57
17:17:57
17:13:50
17:13:50
17:17:50
17:17:50
17:117:45
17:17:45

ALARM HISTORY

RR High
Maximum PRVC Reached
MVe Expiration High
Maximum PRVC Reached
RR High
Maximum PRVC Reached
RR High
Maximum PRVC Reached
RR High
Maximum PRVC Reached
Patient Alrway Press. Low
Nebulizer Active
MVe Expiration High
Maximum PRVC Reached
RR Hieh
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112

High
Medium
High
Medium
High
Medium
High
Medium
High
Medium
High
Medium
High
Medium
High
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6. Ventilation Menu Details

MODES EVENTS  FREEZE

W
Vv
U
I
S
Indication | Description . v
A Mode’s selection S -
SN ,‘?/ 4 ’
| User can seleYt.g; 1g@the mode by touching here.

Oé‘
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INTERFACE ILLUSTRATIONS
RESTRICTED; REFER TO THE LIVE

DEVICE DISPLAY FOR VISUAL
GUIDANCE

C FREEZE
Click this button to Freeze and unfreeze the wavefo analysis,
D ALARMS
Real time alarms get displayed here which are coloyr code
E STOP

User can stop the ventilation by touchin
F START / STANDBY

User can start or pause the ventilation by to this button.

er the criticality.

equipment connected to electric network
ing with equipment connected to electric network
partially charged and equipment disconnected from electric
‘attery at 40% charge with battery low alarm activated and equipment in

- operation | |
&" ) Battery at 25% charge with critically low battery alarm activated and

‘equipment in standby mode

TE - Alarms can be muted for 120 seconds.

LOCK/UNLOCK - Protection system against accidental change. Lock or unlock the touch
screen,

MANEUVERS —

a) 02 Flush
Keeping the oxygen concentration at 100% for 30 seconds after pressing. This feature can be
used for procedures of pre- and post- aspiration of secretions in the airways,

b) Inspiratory hold
Allows maneuvers of suspension of inspiratory time, widely used. By pressing this button, the
inspiration will be extended for a maximum period of 10 sec. At any point by re-pressing this
button it will immediately suspend the inspiration.

¢) Expiratory hold
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Allows extension expiration time maneuvers (prolonged expiration time). By pressing this
button, the expiration will be extended for a maximum period of 10 sec. At any point by re-
pressing this button it will immediately suspend the expiration.

d) PO.1
P0.1 is often used as references for weaning the patient, After pressing P0.1, at the start of
the next patient triggered (synchronized) inspiration, No flow is delivered for 0.1 seconds and
the negative pressure generated by the patient is measured and displayed on the sa
button as PO.1 pressure,

e) Recruitment
The Recruitment maneuver interrupts the regular breathing pattern to 4 e
ion

number of high-pressure strokes and then returns to ‘normal’ ven his
maneuver is used to open the lungs by applying a fixed number of st a high
inspiratory pressure and a high PEEP and adapted duration time.
The strokes are pressure controlied. The pressures, time, rise tim
can be set, The default values are Number of breaths = 1, Pipsp
time = 1000 ms, Tinsp = 1.0sec and Texp = 0.5sec.

The breathing cycles are counted and after the requi
ventilation continues.

number of breaths
0, Pressure Rise

been applied normal

ACCEM

f) jzér
T Qcow is synchronized with the inspiration (inspiratory flow), The nebulization
' b t from 0 to 30 mins to provide the required amount of medication for
ec ng secretions and improve ventilation. The nebulization time remaining is displayed
he button.

g) PEEPi

Intrinsic PEEP is also known as auto PEEP and gas tapping which is accumulation of air in
alveoli, increases alveolar pressure at the end of expiration. It is used to prevent the lung and
chest wall from reaching an elastic equilibrium point.

During the intrinsic PEEP maneuver the flow delivery is stopped for a short period of time,
such that the patient airway pressure becomes equal to the actual PEEP pressure in the lungs
or the alveolar pressure which is measured & displayed on the same button as Intrinsic PEEP
value, A new Intrinsic PEEP Maneuver cannot be activated, when the previous inspiration was
an intrinsic PEEP. The Intrinsic PEEP maneuver is only valid when there is no leakage and no
spontaneous patient activity is present.

h) SIGH
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SIGH is a deep breath i.e. when this is selected, the ICU Ventilators periodically delivers one
larger breath (deep) than normal mechanical breath pressure or volume controlled
throughout the entire course of mechanical ventilation, Sigh breath is continuously provided
to patient unless ventilation is turned off or SIGH is manually disabled. For PC & PRVC modes
Psigh above Pinsp & for VC modes Vsigh above Vti is set by the user which will occur after the
set No. of Normal breaths.

ALY

i) Tube Compensation Q
During mechanical ventilation, the resista i d by the artificial airway makes

Insgiceiory Compenastion - Q

Lapiratory ( ompansation s incotrect Tube o0 1O
’ ]
Lam u‘ S L .—-5.»-..1 retaent

1) Suction Control
When performing a suction control maneuver, ventilation continues and the

current settings do not need to be adjusted and all Alarms will be mute for 30
seconds.

LOOPS

Following loops can be observed in real time.

Pressure x Volume Loop, Volume x Flow loop, Pressure x Flow loop.

There is access to P0.1, Inspiratory Hold & Expiratory hold maneuvers. There is also provision

for System Config. for changing to LPO/HPO during ventilation
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M | WAVEFORM SCALING
Pressure, Volume and Flow graphs ¢an be scaled with{féss
Scale i.e., Small, Medium or Large.

molitude scale and Time
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'
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PEEP
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EY n

| EtCO2 (End Tidal carbon dioxide) J
EtCO; is a non-invasive technique which represents fiif“"“-'_j,. pressure or maximal
concentration of CO; at the end of exhalation. Normal val ra {4
diffuses out of the lungs into the exhaled air, a deyige "€2pnometer which is attached
near to patient mouth end, measures CO whos@valie is indicated on the button and by
pressing the button the waveforms of .‘ﬂ TheVviewed.

I7/32033 15035

Pid: 00001

[ ¥4
ETTO2 g

INCO2Z mamrig

R bpem

in Set Parameters for any mode can be set here by clicking on the particular parameter
changing the parameter to required value,

' MORE - ADDITIONAL MONITORED PARAMETERS
Additional monitored parameters which are not displayed on the ventilation screen can be
seen here.
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NOTE:

% - Indicates percentage of spontaneous &

R | SETTINGS - ADDITIONAL SET PARAMETERS
Additional Set parameters which are not displayed on the

S ARM SETTINGS

Pag 00001

LOWER

Pathunt Alrway Pressura (Paw) | 12
FEEF c20
Tidal Volume Insp mi

MVe Explration L/min

fespleatary Nate Bpm

Fox N

larm settings can be set over here. Auto-set will set the limits to default values.

SET ALARM
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T ALARM HISTORY
Past 72 hours of alarm history can be viewed here.

U MONITORED PARAMETERS
Following parameters are monitored continuously and d¥spiay ery breath cycle -
a) PIPin cmH20 — Peak inspiratory pressure
b) PEEPin cmH20 ~ Peak end Expiratory pr
c) Pplateau in cmH20 - Plateau pre
d) VTiin mi - Inspiratory tidal volu
e) VTein ml— Expiratory tidal volume
f) FiO2in % - Fraction of Oxygengleliver
g) RRin bpm — Respiratory rz
h) I: E Ratio - Inspiratory tismie: ory time ratio

patient

w PATIENT DETAILS:
Patient type i.e. Ad

INTERFACE ILLUSTRATIONS
RESTRICTED; REFER TO THE LIVE
DEVICE DISPLAY FOR VISUAL
GUIDANCE
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6.1 Ventilation Modes

/I\, CAUTION

* The user is responsible for selecting reasonable ventilation settings for the selected ventilation mode
such that, during normal situations, the patient can complete its exhalation and the airway pressure
can settle sufficiently towards PEEP level during mandatory expirations.

- An exception is made for the ventilation mode PC-APRV.

6.1.1 PC-CMV
PC-CMV  (Pressure  Controlled — i
Controlled Mandatory Ventilation) is a e
ventilation mode in which the [CU

Ventilators fully controls the ventilation.
The strokes are time cycled with a fixed PEFP i
inspiratory time and a fixed expiratory 1
time, set by the Respiratory Rate (RR) and T
Inspiratory time (Tinsp)/ |; E Ratio. They
are not triggered by the patient. The
patient can breathe spontaneously, but
this does not influence the cycling of the
breathing phases.

17/2/2022 14:48:30 (el

P-id: 00001

BACK ACCEPT
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6.1.2 PC-ACV

PC-ACV (Pressure Controlled — Assist Control
Ventilation) is a ventilation mode in which the
ICU Ventilators controls the ventilation, but it can
be influenced by the patient. The strokes are
time cycled with a fixed inspiratory time and a
fixed expiratory time, set by the Respiratory Rate
(RR) and Inspiratory time (Tinsp)/ |: E Ratio, when
the patient does not breathe spontaneously.
However, during expiration an inspiration can be
triggered by the patient. This can lead to an
increase of the Respiratory Rate.

Mnsp

e

Tinap Teap

P-id: 00001

Disable

17/2/2022 14:46:23

PC-ACV

Tinsp Texp

1.20 4.80

ACCEPT
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6.1.3 PC-SIMV

PC-SIMV (Pressure Controlled — Synchronized
Intermittent Mandatory Ventilation) is a
ventilation mode in which the ICU Ventilators
controls the ventilation, but it can be influenced
by the patient. The strokes are time cycled with a
fixed inspiratory time and a fixed expiratory time,
set by the Respiratory Rate (RR) and Inspiratory
time (Tinsp)/ I: E Ratio, when the patient does not
breathe spontaneously. However, during
expiration, an inspiration can be triggered by the
patient, within a settable trigger window. This
window starts after the time Texpspon (an
adjustable percentage of Texp) has elapsed.

RR compensation is active: The period the
inspiration is started earlier (ATexp) is
compensated in the next expiration. This
prevents an increase of the average respiratory
rate (RR). The expiration time can differ due to
previous triggering; the maximum extension of an
expiration is 5 times the original expiration time.

Tinsg

Minsp

Atinso
PEEP

Terp

Tinsp

P-id: 00001

Disable

17/2/2022

16:46:27 )

PC-SIMV

Tinsp Texp

1.20 4.80

BACK ACCEPT
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6.1.4 PC-BIVENT
PC-BIVENT (Pressure Controlled — BILEVEL VENTILATION) is a ventilation mode in which the ICU Ventilators
controls the ventilation, but it can be influenced by the patient. The strokes are time cycled with a fixed
inspiratory time and a fixed expiratory time, set by the Respiratory Rate (RR) and Inspiratory time (Tinsp)/ I:
E Ratio, when the patient does not breathe spontaneously. However, during expiration an inspiration can be
triggered by the patient, during a trigger window. This window starts after the time Texp..on (an adjustable
percentage of Texp) has elapsed. The period the inspiration is started earlier is compensated in the next
expiration. During inspiration, an expiration can be triggered by the patient, during a trigger window. This
window starts after the time Tinsp..on (@n adjustable percentage of Tinsp) has elapsed.

mp Tewp Timsg Tesp

RR compensation is active: The period the —
expiration is started earlier (ATinsp), as well as = / - Y ; . — '
the period the inspiration is started earlier / RER P

(ATexp) is/are compensated in the next s /
expiration. This prevents an increase of the
average respiratory rate (RR). The expiration 1 /N /X
time can differ due to previous triggering , the / | /"‘, \
maximum extension of an expiration is 5 times ' '
the original expiration time. , } 2

¢ y |
.
- Sy ATnp |
) -

17/2/2022 18:46:30 )

P-id: 00001

PC-BIVENT

Tinsp Texp

1.20 4.80

Oisable Disable

Disable Disable

BACK ACCEPT
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6.1.5 PC-MMV

PC-MMV (Pressure Controlled — Mandatory Minute Volume) is a ventilation mode in which the patient
breathes spontaneously. If the patient does not breath sufficiently in order to receive a large enough minute
volume, this ventilation mode guarantees that the patient always gets at least the set minute volume
(MVset), by applying a machine controlled stroke with a set Pinsp and Tinsp, see Figure below.

The inspiratory minute volume is computed with a computational window of 20 seconds for adults and
paediatric patients, and 10 seconds for neonates, and is updated every second. When the Inspiratory Minute
Volume (MVi) will drop below 110% of the set minute volume, the PC-MMV mode will react as follows:

- During wait time (2 sec for

- I no Wigw o tnnindistonry inmpirakion

Potiondt Presse ) Walt thie « tetggor wiidow
adult/paediatric and 1 sec for . ' :. o I Slamet ¢ start wyiichrunime! Giplatbn
neonates), the ICU Ventilators will : \
respond to a patient’s breathing rrzes | " —
attempt with a triggered stroke. '

- When a triggered stroke is not
initiated during this Wait time, the MV < SHURAY ..,
inspiratory tidal volume will have Paaicdiv o
dropped further and a mandatory Ve
stroke is initiated to guarantee the
o

|

' Wil S = tnigem Window

ot 1A g <4 wlindt i lirouims |l Lspivstion
~ Yim

- T
N

~——

'
set minute volume. / \ /‘ N\ VR S _—
: S \_ g ' ‘l 4 TR
S S ' /
1

- [ o brigeer <o it oy deamprlont don

17/2/2022 18:46:35 G

P-id: 00001

PC-MMV

Tinsp Texp

1.20 4.80

Disable

Disable Disable

BACK ACCEPT
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6.1.6 PC-APRV

PC-APRV (Pressure Controlled —
Airway Pressure Release
Ventilation) is a ventilation mode in
which the patient breathes
spontaneously on high level (P
high), with mandatory short
expirations induced by the ICU
Ventilators in order to support CO;
elimination. The alternation
between the two pressure levels is
machine-triggered and time cycled.
The high level (P high) duration is
set by T high (inspiration time). The
inspiration time is much longer
than the expiration time (T peep),
ingeneral the expiration time is too
short to breathe spontaneously.

T high T peep

T high T peep

Not syncheonited with patient

P-id: 00001

Disable

Disable

17/2/2022

10:46:3¢ D

BACK ACCEPT
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6.1.7 CPAP/PSV

CPAP (Continuous Positive Airway Pressure) is a ventilation mode in which the patient breathes
spontaneously. In CPAP, with no options activated, the ICU Ventilators does not deliver any mandatory or

triggered breaths,

In CPAP mode if you set up Pressure
support pressure with activation of flow
/ pressure triggering, it works as
Pressure Support Ventilation (PSV).

The spontaneous breathing phases
(inspiration and expiration) are detected
using inspiratory and expiratory phase
recognition, using a flow level detector.
In this mode, Apnea Time is set up along
with alarm setting, if No breaths
detected for apnea duration, Apnea
alarm is indicated with Backup
Ventilation mode PC-SIMV active, to
provide the controlled ventilation
strokes set by the Respiratory Rate (RR)
and Inspiratory time (Tinsp)/ I: E Ratio.
If during Back up ventilation, 2

Tesp

”
)

consecutive spontaneous breaths are detected, CPAP/PSV is activated again along with the Apnea
detection algorithm and the cycle continues.

P<id: 00001

Disable

Disable

Disable

Backup Ventilation
(PC-SIMV)

17/2/2022

14:48:5)

CPAP / PSV

BACK

ACCEPT
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6.1.8 PC-AMV

PC-AMV (Pressure Controlled — Assisted Manual

Ventilation) is a neonatal ventilation mode in T —
which the user controls the ventilation. The "™ =y T 7T
strokes are cycled by the T-piece trigger. This : ! :
trigger is initiated by closing and opening the T- 7 [ |
piece of the patient hose. Closed is inspiration 1 '
(Insp. Thumb trigger), open is expiration (Exp. A !
Thumb trigger). After a maximum inspiration time /
of 15 seconds the expiration is started. This is , / o '
necessary to prevent a too long inspiration during ] . _ "
which spontaneous breathing Is more difficult
than during expiration because of the higher et Mt T, .
pressure. The minimum inspiration and minimum ‘ ' g
expiration times of 150 ms are maintained.

17/2/2022 15:6:45 -

ACCEPT
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6.1.9 VC-CMV

VC-CMV (Volume Controlled -
Controlled Mandatory Ventilation)
is a ventilation mode in which the
ICU Ventilators fully controls the
ventilation. The strokes are time
cycled with a fixed inspiratory time
and a fixed expiratory time, set by
the Respiratory Rate (RR) and
Inspiratory time (Tinsp)/ I: E Ratio.

They are not triggered by the  Fw ¢

patient. The inspiration is flow " ; vt

controlled until the inspiratory a
volume Is delivered, after this the ' ‘

plateau phase (maintains

inspiratory pressure) and the
expiration phase is pressure

controlled (maintains PEEP level). ‘0

Setting up different inspiratory flow patterns such as Square, Ascending and Descending are possible.

No triggering |

17/2/2022 14:46:51 o)

P-id: 00001
o

Tinsp Texp

1.20 4.80

BACK ACCEPT
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6.1.10 VC-ACV

VC-ACV (Volume Controlled —

Assist Control Ventilation) isa

ventilation mode in which the Tinsp
ICU Ventilators controls the r | g Pohisne Tew
ventilation, but it can be P ; : r & o -
influenced by the patient. | ST
The strokes are time cycled >4 5':;;9 |
with a fixed inspiratory time  peep [ {

and a fixed expiratory time, i :

set by the Respiratory Rate |
(RR) and Inspiratory time

(Tinsp)/ I: E Ratio, when the 5 , : :
patient does not breathe = T ' | ‘.
spontaneously. However, pedessssesess S PRSI
during expiration an /7 : .
inspiration can be triggered / /
by the patient. This can lead : | Insg g /i

p-—-
-~

to an increase of the [ Trgger
breathing frequency or ' r/
respiratory rate (RR). = =

Ventilation with plateau phase and different inspiratory flow patterns are also possible, similar as in VC-
CMV.

17/2/2022 14:46:54 G

P-id: 00001

’

Tinsp Texp

1.20 4.80

Disable

BACK ACCEPT
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6.1.11 VC-SIMV
VC-SIMV (Volume Controlled — Synchronized Intermittent Mandatory Ventilation) is a ventilation mode in
which the ICU Ventilators controls the ventilation, but it can be influenced by the patient. The strokes are
time cycled with a fixed inspiratory time and a fixed expiratory time, set by the Respiratory Rate (RR) and
Inspiratory time (Tinsp)/ I: E Ratio, when the patient does not breathe spontaneously. However, during
expiration an inspiration can be triggered by the patient, within a trigger window. This window starts after
the time Texpspon (an adjustable percentage of Texp) has elapsed.

RR compensation is active:

The period the inspiration is y Vinsp . Tinsg —
started earlier (ATexp) is  ppear TR e -
compensated in the next / A / =
expiration. This prevents an p A ==
increase  of the average ... ‘ "l i ;
respiratory rate (RR). The i

expiration time can differ due

to previous triggering, the

maximum extension of an Fae
expiration is 5 times the 5 Foigge
original expiration time. . > o o o
Ventilation with plateau : /

phase & different inspiratory /w /I

flow patterns are also ; = ¥

possible similar as in VC-CMV. : / / 5

17/2/2022 148:46:58 el

P-id: 00001
’_.—_
VC-SIMV

Tinsp Texp

1.20 4.80

Disable

Disable Disable

BACK ACCEPT
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6.1.12 PRVC-CMV

that assures a set tidal volume (VT) by
adjusting the inspiratory pressure level
Pinsp of the ventilation. When the
measured expiratory tidal volume is too
low the inspiratory pressure setting of the
next inspiration is increased a little bit until
the target volume is reached. Likewise,
when the volume is toec high the pressure is
decreased.

The strokes are time cycled with a fixed
inspiratory time and a fixed expiratory
time, set by the Respiratory Rate (RR) and
Inspiratory time (Tinsp)/ I: E Ratio. They are
not triggered by the patient. The patient
can breathe spontaneously, but this does
not influence the cycling of the breathing
phases.

Tingp

PRVC-CMV (Pressure Regulation Volume Control — Controlled Mandatory Ventilation) is a ventilation mode

Texp Tinsp

Vf/._- Viset
/

)

P-id: 00001

el

17/2/2022 14:47:1

PRVC-CMV

ACCEPT
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6.1.13 PRVC-ACV

PRVC-ACV (Pressure Regulation Volume Control — Assist Control Ventilation) is a ventilation mode assures a
set tidal volume (VT) by adjusting the inspiratory pressure level Pinsp of the ventilation. When the measured
expiratory tidal volume is too low the

inspiratory pressure setting of the next

inspiration is increased a little bit until the Tinsp Texp Tinsp

target volume is reached. Likewise, when '™~ . *
the volume is too high the pressure is
decreased. Prnin, il T

The strokes are time cycled with a fixed 1 3
inspiratory time and a fixed expiratory |
time, set by the Respiratory Rate (RR) and
Inspiratory time (Tinsp)/ I: E Ratio, when
the patient does not breathe 4 i —
spontaneously. However, during
expiration an inspiration can be triggered
by the patient. This can lead to an increase | /
of the breathing frequency or respiratory /
rate (RR).

17/2/2022 14:49:0 -

P«id: 00001

PRVC-ACV

Disable

BACK ACCEPT
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6.1.14 PRVC-SIMV

PRVC-SIMV (Pressure Regulation Volume Control — Synchronized Intermittent Mandatory Ventilation) is a
ventilation mode assures a set tidal volume (VT) by adjusting the inspiratory pressure |level Pinsp of the
ventilation, When the measured expiratory tidal volume is too low the inspiratory pressure setting of the
next inspiration is increased a little bit until the target volume is reached. Likewise, when the volume is too
high the pressure is decreased.

The strokes are time cycled with a fixed
inspiratory time and a fixed expiratory  rom ,
time, set by the Respiratory Rate (RR) and = : w4
Inspiratory time (Tinsp)/ I: £ Ratio, when ";“ |9

the patient does not breathe i §
spontaneously. However, during

expiration an inspiration can be triggered

by the patient, within a settable trigger

window. This window starts after the time

Texpspon (an adjustable percentage of

Texp) has elapsed. | o

17/2/2022 14:49:6

P-id: 00001

PRVC-SIMV

Disable

Disable Disable
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| 6.1.15 HFNO

' HFNO — High Flow Nasal Oxygen Mode
In this mode a constant flow can be delivered to the patient which is used for O2 therapy. This mode is
used with patients with a nasal cannula or a mask.
If the pressure (measured on the output pressure sensor) gets higher than the set Pmax, the pressure is

clipped to Pmax. As soon as the flow gets higher than the set flow, the pressure is not limited anymore.
NOTE:

| HFNQO mode is always used without a patient sensor.

17/2/2022 15:3:19 -

HFENO ‘

P-id: 00001

Flow Lpm

FID2 %

BACK ACCEPT

| 6.1.16 Bubble CPAP
It is a Neonatal 02 Therapy mode, in which Continuous Positive Airway Pressure (CPAP) is delivered to a
spontaneously breathing new-born to maintain lung volumes during expiration. Bubble CPAP mode is used
to supply non-invasive support to patient. With this method, blended and humidified oxygen is delivered
via short nasal prongs or a nasal mask and pressure in the circuit is maintained by immersing the distal end
of the expiratory tubing in water. The depth to which the tubing is immersed underwater determines the
pressure generated in the airways of the infant. As the gas flows through the system, it “Bubbles” out and

| prevents build-up of excess pressures.
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6.2 Non-Invasive Ventilation

NOTE:

- Non-Invasive ventilation in critically ill patients
should only be used by properly trained and
experienced personnel.

- As_a precaution, you must be prepared to
intubate the patient and start invasive
ventilation at any time while non-invasive
ventilation is in use.

NIV is delivered using positive-pressure ventilation
through an accessory such as a nasal mask or
mouthpiece. These accessories are often attached to
the patient’s head to increase the quality of the
airway seal to minimize airway leaks. It is intended
for actively breathing patients; non-invasive
ventilation is provided through a non-vented or non-
ported mask interface. Because this open breathing
circuit permits air to leak around the mask or
through the mouth, the ICU Ventilators achieve and
maintain the prescribed pressure by adjusting the
inspiratory flow. NIV is available for all ventilation
modes and is accessible through the window
ventilation options. Enable the button on the modes
screen to use NIV,

NIV performs a leakage compensation
measured patient flow signal. Trigge
limited; the user may need to increase ri
levels to prevent false triggering ‘ ge
modes

leakages in all volume-controll’

Leakage Compensation (LC) ca setting
Leakage Comp%. The measurégh'Leakage Volume'
can help the user th‘ the desired

percentage of the set Ij e. When Leakage
compensation s IV must also be

activated.

: exhaled volume of the
n differ from the measured
due to leaks around the mask.

ts of Non-Invasive ventilation:
Relieves respiratory symptoms
Optimizes patient comfort

.  Reduces work of breathing

GMDN Code: 42411, EMDN Code: 21203010504

iv.  Improves or stabilizes gas exchange
v. Improves patient-ICU Ventilators synchrony
vi.  Minimizes risks associated with aspiration,
intubation, injury to the mucus membrane
and teeth, and circulatory reactions
Requirements for Use

Ensure these requirements are met
invasive ventilation:

The clinician’s instructio rictly
followed.

The patient must no
The patient must b

Ventilators apd

mus

tuba
to trigger the ICU
ular spontaneous

breaths.
The pati scious,
The patie e able to maintain an

adequate ai
It i mended to monitor the patient by
nitors.
ation must be possible at any time.
ask should fit face structures well

NOTE:

patient moves their head.

The material in contact with the face should be
soft, biocompatible, and non-allergenic.
It should be easy to install and remove.
It should remain properly positioned when the

/I CAUTION

* To prevent possible patient injury, DO
NOT use non-invasive ventilation on patients
with no or irregular spontaneous breaths.
Non-invasive ventilation was intended to
provide supplemental Ventilatory support to
patients with regular spontaneous breaths.
To prevent possible patient injury, DO NOT
attempt to use non-invasive ventilation on
intubated patients.
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7. Safety Alarms

It has audio-visual alarms to notify the operator of occurrence of any problems. It is necessary to attend the
patient immediately. These alarms can be classified as High and Medium priority alarms. Alarm History has the
log of alarms triggered in the last 72 hours and this can be checked by pressing the Alarm history button on the
active mode screen, refer 6 Ventilation Menu Details point number T.

Alarm limits can also be set for respective modes, refer 6 Ventilation Menu Details point number S.

/I\  CAUTION

* To prevent possible patient injury when alarms are active, check the patient for adequate ve
Identify and remove the cause of the alarms. Readjust the alarm limits only wh
inappropriately set for the current conditions.

* Setting alarm limits to extreme values can render the alarm system useless.

NOTE:
- Be aware that an alarm may result from either a clinical condition or an e
- Be aware that one alarm condition can induce multiple alarms. N

root cause of the alarm; the rest are results. Your search for the

assisted by, but not limited to, the alarm messages displayed.

To mute the audible alarm, press the quick access button. The au

120 seconds.

- Following are two lists of alarms, condition/cause &
general guidelines for the cause & the corrective
is the operator’s responsibility to ensure the validi

s are disabled for the

ion for the user, which only provides
t replace hospitals clinical protocol. It
ctiveness of the actual methods used.

7.1 High Priority Alarms
High priority alarms are flashed continuously in
visual alarm which can be muted for 120 sec.
sec. Following is the list of High priority

need to be attended immediately. It is an audio-
arms get muted if any One alarm is muted for 120

Alarm Name on the cause Action
Display
ADC Conversion voltage outside | @ Internal Sensors calibration &
Malfunction sensor output maintenance is required, Contact
company’s authorized representative for
assistance,
Air Flow Sensor Fai : Wsensor output is out of range; | @ Internal Sensors calibration &
s ICU Ventilators Estimate Flow Air maintenance is required, Contact
will be Total Flow Output - Flow Oxygen. company’s authorized representative for
assistance,
Measured air flow is low which is an | @ Checkthe HME filter on the air intake port,
indication for a clogged input filter or air for any clogging, & replace the filter
intake obstruction. accordingly.
® Check whether any obstruction is present
on the air intake port and remove it.
nea Detected No valid breaths were detected for the | @ Check the status of the patient.
set Apnea Time in CPAP/PSV mode., ® Check for leaks in the patient circuit or
airway.
® Review the Apnea Time setting in Alarm
Setup.
Battery Critically Low | Complete Failure on the system’'s | @ Connect the ICU Ventilators to a primary
internal battery, caused by using a ICU power source.
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Ventilators on battery even after Battery
Low alarm.
ICU Ventilators will go in Standby Mode!

® In the absence of the power source,
immediately provide alternative
ventilation,

® Switch off the ICU Ventilators before the
battery is completely discharged.

Blower Fail

Blower is unable to generate the
required air flow, may be due to clogged
input filter or air intake obstruction.

® Check the HME filter on the air intake port,
for any clogging, & replace the filter,
accordingly.

® Check whether any obstruction is p
on the air intake port and remove

Blower may have failed.

® Immediately provide Q
rized

ventilation.
® Contact compa
representative  and the ICU
Ventilators serv.
Emergency Pressure | Patient airway pressure (Paw) > (Pmax + | @ Check patientc on.

Release 15 with max. of 102) for 20 ms OR ® Check whe lockages in the
output pressure Pout > 110 mbar for 100 sing High pressures, &
ms accordingly.

For above conditions, Pressure is | @ ing on the HME filters and
released through Safety valve for 10 sec filters accordingly,
& Ventilation is temporarily OFF,
ETCO2 Sensor Communication between EtCO2 mo if Mainstream EtCO2 airway
Disconnect and main controller is failed adapter- Compatible to Respironics is used
& connected on the EtCO2 port on the ICU
Ventilators.
Check whether Airway adapter is intact &
mainstream EtCO2 module is properly
seated on the airway adaptor.
Check whether Airway adapter is installed
on the proximal end of the circuit between
HME filter & ICU Ventilators Y-piece.
If the problem still persists, then contact
company’s authorized representative for
assistance.
FiO2 High ® Check FiO2 high alarm limits with respect

to FiO2 settings, suitable for patient
condition.
® Check if 02 flush maneuver is active, if yes
you can ignore this alarm or Reset alarm
limits.
® Check other alarms like Air input flow low
& do corrective action accordingly.
Calibrate the oxygen sensor.
If the problem still persists, then contact
company’s authorized representative for
assistance.

FiO2 Low

The measured oxygen is below the set
alarm limit (low pressure oxygen).

Check FiO2 low alarm limits with respect to
FiO2 settings, suitable for patient
condition.

Check patient condition.

Check the oxygen supply. Provide an
alternative source of oxygen, if necessary.
Calibrate the oxygen sensor.

Provide alternative ventilation, if needed.
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If the problem still persists, then contact
company'’s authorized representative for
assistance,

Input Gas
Temperature Sensor
Fail

Sensor measures open/short circuit.

Ensure input oxygen gas is supplied at the
correct temperatures as per standards, till
the alarm condition is corrected,

Contact company’s authorize
representative and have the
Ventilators serviced.

Internal Flow
Measurement Fail

The three internal flow sensors do not
match each other (roughly FlowAir +
FlowO2 = FlowTotal).

Avoid using VC-modes and use P

till the alarm condition is cor
Contact compa ri
representative and av ICU

Ventilators serviced.

Invalid Patient Flow
Measurement

Patient flow calibration is out of range.

LPO Error

When LPO is active &
Oxygen supply pressure > 800 mbar O
oxygen flow > 8 LPM,

Recalibrate Pat flow r following
the procedure
If the calibr.

in, try using a new

w sensor of the correct
ed as suggested.

em still persists, then contact
any’s authorized representative for
ance.

ake sure Oxygen supply pressure is less
than 500 mbar(0.5kg/cm?) & flow set up to
8 LPM for LPO mode,

If the problem still persists, then contact
company's authorized representative for
assistance,

Max Pressure
Reached

Patient airway p max -1)
for 20 ms.

0\0

Check patient condition.

Check whether any blockages in the
breathing circuit causing High pressures, &
remove blockages accordingly.

Check for clogging on the HME filters and
replace the filters accordingly.

Motor Temperature
High

mperature is more than
s than 100°C
is ON with warning

Check if the ICU Ventilators is kept in the
proper medical ambient environment.
Check for clogging on the HME filters, at
the air intake port & change filter
accordingly.

Try providing additional cooling source,
near the ICU Ventilators.

Take Action to reduce Tramp and/ or
Pmean .

In the absence of other corrective actions,
be prepared to provide alternative
ventilation.

If the problem still persists, then contact
company’s authorized representative for
assistance.

Motor Temperature
Out of Range

If Motor temperature is more than or
equals to 100°C
Ventilation is OFF with warning

Immediately provide alternative
ventilation.
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authorized
the ICU

Contact company’s
representative and have
Ventilators serviced,

Motor Temperature | Motor Temperature Sensor shows | @ Risk of undetected blower overheat and
Sensor Fail open/ short circuit. module damage when extreme settings
Ventilation is ON with warning are used.
® |Immediately provide alternativ
ventilation.
® Contact company’s aut
representative and have t
Ventilators serviced.
MVe Expiration High | Alteration of Patient’'s Respiratory | @ Check patient conditi
Mechanics.
The measured expiratory minute | @ Establish suitable pa for the
volume (sum of mandatory & Ventilatory sup
spontaneous) exceeds the set alarm | @ Check and co ettings, including
limit.
Patient flow sensor disconnected or | @ sensor tube
white tube is loose.
MVe Expiration Low | Alteration of Patient’'s Respiratory | @
Mechanics. @ aks in patient circuit or airway.
The measured expiratory minut lish suitable parameters for the

volume is below the set alarm limit
the patient is connected.

atory support.

Check and confirm settings, including
alarms.

Check patient flow sensor
connections and its direction.

tube

No Pressure Sensor | Valid Patient airway pres sen @® Tryrecalibrating the patient flow sensor.
Available not available or t ha ® |If problem persists, change patient flow
malfunction. sensor & recalibrate & use.

@ |If the problem still persists, then contact
company’s authorized representative for
assistance.

Obstruction Detected limb or | ® Check for any blockage in the expiratory
limb, Expiratory valve, exhaust output,
will open safety valve for clogging in the HME filters and remove the
blockage accordingly.
Time set by LE ratio & | @ Correct the ventilation parameter setting
iratory rate is too small for the for |, E & RR
selected patient type.
Output Fl sor | Output flow sensor out of range. ® Immediately provide alternative
Fail Oxygen delivery will be stopped, see ventilation.
alarm Backup Gas Source Active. ® Contact company's authorized
ICU Ventilators will estimate Flow representative  and have the ICU
Output with Flow Air. Ventilators serviced.
put Gas Sensor measures open/short circuit. ® Immediately provide alternative
perature Sensor | Ventilation is ON with warning. ventilation.
Fail @® Contact company's authorized
representative and have the ICU
Ventilators serviced.
Output Pressure The ICU Ventilators is not able ® Perform System Check to assure accuracy
Sensor Fail to measure Output pressure given to the of the Patient airway pressure sensor (flow

patient.

sensor).
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Output pressure is based on the Patient | @ Contact company’'s authorised service

airway pressure sensor. provider for assistance.

Oxygen Flow Sensor | Oxygen Flow sensor out of range. ® Immediately provide alternative

Failed Oxygen delivery will be stopped, see ventilation.

alarm Backup Gas Source Active. ® Contact company’s authorized

Estimate Flow Output with Flow Air representative and have the ICU
Ventilators serviced.

Oxygen Sensor Fail | Oxygen sensor out of range. ® |If ICU Ventilators is in use, shift patien
Oxygen delivery will be continued with alternative ventilation & then try fol
warning and FiO2 set may not be measures:
accurate. ® Check connection of the oxyg

® Calibrate the oxygen s
® If problem persists,
sensor & calibrate & th
® |If the problem &b i en contact
company’s aut representative for
assistange.
Oxygen Supply Oxygen supply Pressure sensor out of | @ ovide alternative

Pressure Sensor Fail | range.

Oxygen delivery will be stopped, see | @ ompany'’s authorized

alarm Backup Gas Source Active. and have the ICU

ICU Ventilators will estimate Flow jlators serviced.

Output with Flow Air.

Oxygen Supply Oxygen supply may be disconnecte Check for any leakage in the oxygen input

Pressure Too Low connection loosed up or supply pressur connection & correct it.

_may be low.

Oxygen cylinder may be em ® Check the pressure on the Oxygen inlet
manometer, if less than 3 bar use
alternative source of oxygen.

Measured oxyge ® Be ready with an alternative oxygen

bar (OR kg/cm?) u in HPO and source/oxygen cylinder.

FiO2 setting P, a 21%) ® Replace the oxygen source/oxygen

Oxygen v be continued till cylinder if Back up gas source active alarm

pressur, n or equals 1.1 bar, appears OR FiO2 set is not achieved.

p Gas Source will be
Oxygen Valve Fail livery valve is failed. @® Immediately provide alternative
elivery will be stopped, see ventilation.
Backup Gas Source Active. ® Contact company’s authorized

ICU Ventilators will estimate Flow representative and have the ICU

Outputwith Flow Air. |  Ventilatorsserviced.

Patient Airway pressure (at patient end) | ® Check and confirm settings, including

is greater than the Paw high alarm limit. alarms.

@® Check patient’s condition.

® Check whether any blockage in the
breathing circuit causing increasing
pressure and remove the blockage
accordingly or reposition the respiratory
valve diaphragm.

® |[f the problem still persists, then contact
company’s authorized representative for
assistance,

Expiratory valve may be Reversed., ® Correct the Expiratory valve direction 2

coming out from the machine,
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Alteration of Patient’s Respiratory | @ Establish suitable parameters for the
Mechanics. Ventilatory support.
Obstruction of Breathing circuit’s | @ Check whether any blockage in the
expiratory Limb or its Expiratory valve. breathing circuit causing increasing
pressure and remove the blockage
accordingly or reposition the respiratory
valve diaphragm.
® |If the problem still persists, then con
company’s authorized representati
assistance,
Obstruction of the patient’s airways. ® Remove obstructions or
patient’s airways
Inspiratory pressure monitored is | ® Check the setting of
greater than expected. um of the
PIP is much higher than Pplateau [
Patient Airway Patient Airway pressure (at patientend) | @ ettings, including
Pressure Low is lesser than the Paw low alarm limit.
®
[ r any leakage in the

ircuit is causing decrease in
ure, & remove blockages accordingly.
problem still persists, then contact
company’s authorized representative for
assistance,

Alteration of Patient's
Mechanics.

Res

Establish new parameters for Ventilatory
support.

Excessive leakage on Brea @ Locate leakage and correct it.
Expiratory valve tu ® Connect the Expiratory valve tube &
connected. tighten the expiratory valve.
Patient Airway Patient flow sens cted orblue | @ Ensure Patient flow sensor connection is
Pressure Sensor Fail | tube cosect me loose. tightened & is in the right direction.
® Calibrate the flow sensor.
\ ® Replace the flow sensor & recalibrate &
use,
® |If the problem still persists, then contact
company’s authorized representative for
assistance,
Patient Di reathing circuit is disconnected ® Llocate the disconnection and connect
firmly.
Lack of Inspiratory Flow. ® Verify the existence of an inspiratory flow
and increase it, if necessary,
Alteration of Patient’s respiratory | @ Establish new parameters for Ventilatory
Mechanics. support.
Expiratory valve diaphragm mounted | @ Place the diaphragm in the right position
incorrectly or damaged. or substitute the diaphragm.
Failure on pressure control electronic | @ Immediately provide alternative
system. ventilation.
® Contact company’s authorized
representative and have the ICU
Ventilators serviced.
Patient Flow Sensor | Non compatible circuits or Flow Sensor | @ Use specified Flow sensor & ICU

Fail as per selected patient type.
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Ensure Patient flow sensor connection is
tightened & is in the right direction.
Calibrate the flow sensor.

Replace the flow sensor & recalibrate &
use.

If the problem still persists, then contact
company’s authorized representative fo
assistance.

PEEP High

PEEP high can be caused by obstruction
in the expiratory circuit path, expiratory
valve, exhaust port OR HME filter.

Check patient condition.

Check and confirm settings, i
alarms.

Check the expirato
membrane for possib
Check for obstructions
expiratory limb emo ccordingly.

PEEP Low

PEEP low can be caused by leakage in the
expiratory limb.

Pilot Valve Fail

Comparison of the actual and set
valve voltage, only during self-
(Expiratory valve control tube).

Relief To Ambient
Pressure

Check patient ¢
ttings, including

tory valve cover and
ossible leakages.
y leakages in the

atory limb and correct it accordingly.
the procedure of Self-test

ry replacing expiratory valve/tube &
recheck.

If the problem still persists, then contact
company’s authorized representative for
assistance.

Patient airway pressur
Paw > (Pmax + 2
Causes Stop Vent

&

5ecs

Check patient condition.

Check the expiratory valve cover and
membrane for possible obstructions.
Check for obstructions in the expiratory
limb and remove it accordingly.

Relief To Peep

ure,
for 170 ms
Expiration,

Check patient condition.

Check the expiratory valve cover and
membrane for possible obstructions.
Check for obstructions in the expiratory
limb and remove it accordingly.

respiratory rate
is greater than the RR high alarm limit.

Check patient condition.

Check for leaks in patient circuit or airway.
Check and confirm settings, including
alarms.

Check & update flow/ pressure trigger
settings suitable for the patient.

If the problem still persists, then contact
company’s authorized representative for
assistance.

Measured respiratory rate
from the ICU Ventilators is less than the
RR low alarm limit.

Check patient condition.

Check for leaks in patient circuit or airway,
Check the airway module.

gas sampling line connection.

Check for an occlusion in,

the airway module gas sampling line
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® Check and confirm settings, including
alarms and trigger.

® |If the problem still persists, then contact
company's authorized representative for

Communication Fail

assistance.
Safety Valve Fail Safety valve does not open during Hose | @ Repeat System check & Hose compliance
Compliance Calibration, or current to test.
valve is incorrect. ® Check No leakage is present at
Pressure relief during an obstruction breathing circuit, during Hose Comg
event or emergency pressure relief test.
event is not possible. ® |If the problem still persists,
company’s authorize es
assistance and do not th :
Supply Voltage Supply to the Respiratory module very | @ Connect the ICU Venti a primary
Critically Low low, causing it to stop the ventilation power source.
Caused by, Complete Failure on the | ® Immediately vide alternative
system’s power supply, i.e. SMPS or ventilation.
internal battery. @ any'’s authorized
nd have the ICU
iced.
System Communication between main & | @ provide alternative

secondary processor is failed.

off & try Restarting ICU Ventilators
recheck.

Contact company’s authorized

representative and have the ICU

Ventilators serviced.

User Setting Error

VT Insp High

7.

measure
alarm li

alarm limits.

dium Priority Alarms
dium priority alarms are flashed continuously in YELLOW colour and need to be attended immediately. It is an
audio-visual alarm which can be muted for 120 sec. When such an active alarm is muted, newly medium priority
triggered alarms will only be displayed on the screen and will not trigger an audible alarm, whereas high priority

alarms will trigger both audible & visual alarm.

® Correct the ventilation parameter setting.
® Check patient condition.
® Check the pressure and volume
® settings for potential leaks and/or
disconnections.
® Check and confirm settings, including
alarms.
® Check for trigger settings in Pressure
support modes.
Tidal volume (mandatory) | @ Check patient condition.
measured is lower than the VT insp low | @ Check and confirm settings, including
alarms.
® Check the breathing circuit and artificial

airway of the patient for leaks and/or
disconnection.

Alarm Name on the Alarm condition / cause Action
Display
AC Power Connected | AC power cable plug in event ® No action required.
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AC Power Fail, AC power is failed, & ICU Ventilators |@® Check whether the power cord is connected
Battery Connected runs on battery properly.
® Note the battery status & if battery is low
i.e. <40%, prepare for AC power
restoration, or alternative ventilation for
the patient,
Ambient Pressure Measurement from the ambient |@® Ifventilatorisinuse, temporarily ignore thi
Measurement Sensors is erroneous alarm, after the patient is disconnec
Error Ventilation will be ON with warning restart the ICU Ventilators & Check.
® If alarm persists, contact ¢
authorized representative for
Ambient Pressure Ambient Sensor 1 measurement |@® Ifventilatorisinuse,te
Sensor 1 outside range, alarm, after the pati

Measurement based on Ambient restart the ICU Ventilat

sensor 2 ® |f alarm pers company's

Ventilation will be ON with warning authorized repre ive for assistance.

Ambient Pressure Ambient Sensor 2 measurement |@ orarily ignore this
Sensor 2 outside range, ient is disconnected,

Measurement based on Ambient ilators & Check.

sensor 1 9 sts, contact company's

Ventilation will be ON with warning presentative for assistance.

Back Up Ventilation | Apnea has been detected. the status of the patient.
Active Back up PC-SIMV mode with the the ICU Ventilators settings.
setting is activated onfirm the current mode in Mode Settings
o continue using backup ventilation
settings.
® Confirm a different mode in Mode Settings
to end backup ventilation.
Backup Gas Source Hardware malfuncti ® Check for oxygen source for leakage or lack
Active detected that of oxygen pressure & correct it.

delivery imp possibly |@® Immediately provide alternative

dangerpus ventilation.

Estim t with Flow Air ® Contact company’s authorized
representative and have the ICU Ventilators
serviced.

Battery Low is detected on the internal (@ Connect the ICU Ventilators to a primary
after usage without power power source.

® In the absence of primary power, be

Vehtilators is still in operation., prepared to provide alternative ventilation.

CPAP/PSV mode is activated as per the |@® Check patient condition.

user setting after detection of two (@ |fthe patient is not breathing and if it was a

consecutive spontaneous breaths from false breath detection, change the trigger

the patient, back up ventilation PC- setting/ mode setting,

SIMV mode is stopped till the next (@ Check if there is need of changing the set

Apnea detection Apnea time.

Display No Input/ Output from Display & |@ If ventilator isin use, provide an alternative
mmunication Fail | Touch screen ventilation.
® Switch off & restart the ICU Ventilators &
Check,
® |f alarm persists, contact company's
authorized representative for assistance.
ETCO2 High Measured ETCO2 is greater than the |@ Check patient condition.

ETCO2 High alarm limit. ® Check and confirm settings, including

alarms.
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Check for the requirement of changing the
Respiratory Rate or |: E ratio setting.

If alarm persists, contact company’s
authorized representative for assistance.

ETCO2 Low

Measured ETCO2 is less than the
ETCO2 Low alarm limit,

Check patient condition.
Check and confirm settings,
alarms.

Check for the requirement of changing
Respiratory Rate or |: E ratio setting.
If alarm persists, contact c
authorized representative for

including

Expiratory Hold
Active

Expiratory Hold maneuver is Enabled
by the User

Check the status of the
Review the ICU Ven
Expiratory Hold of the p

Flow Rate High

Output flow rate exceeds Flow Rate
High limit in HFNO mode

Check patient ¢ {on.
Check and co
alarms.
Check
cir

ettings, including

ns in the Breathing

Flow Rate Low

Output flow rate is less than Flow Rate
Low limit in HFNQ mode

INCO2 High

Measured INCO2 is greater than th
INCO2 High alarm limit.

Input Gas
Temperature High

Inspiratory Hol
A

Check
ck a

ndition.
confirm settings,

including

for leakages in the Breathing circuit
nd correct it accordingly.

heck patient condition.

Check and confirm settings,
alarms,

Check for the requirement of changing the
Respiratory Rate or |; E ratio setting.

If alarm persists, contact company’s
authorized representative for assistance.

including

Tempegatur
Ventil

t gasis > 40°C
h the warning

Ensure input oxygen gas is supplied at the
correct temperatures per standards, till the
alarm condition is corrected.

Contact company’s authorized
representative and have the ICU Ventilators
serviced.

p ry Hold maneuver is Enabled
the User

Check the status of the patient.
Review the ICU Ventilators settings for
Inspiratory Hold of the patient.

Nebul

Nebulizer is Enabled by the User

Check the status of the patient.

Confirm the ICU Ventilators settings for
Nebulizer of the patient,

Confirm  Nebulized medication are
delivered to patient, synchronised with
Mandatory Inspiration.

Disable the nebulizer when not required.

02 Flush Active

02 Flush maneuver is Enabled by the
User
(for 30 sec)

Check the status of the patient.

Review the ICU Ventilators settings for 02
Flush and check if FiO2 has become 100%.
Disable the 02 flush maneuver when not
required.

Output Gas Temp
High

Temperature of the output gas is > 68
*C

Ensure input oxygen gas is supplied at the
correct temperatures per standards.
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Ventilation is ON with the warning

Check if the ICU Ventilators is kept in the
proper medical ambient environment.
Check for clogging on the HME filters, at the
air intake port & change filter accordingly.
Try providing additional cooling source,
near the ICU Ventilators

In the absence of other corrective actions
be prepared to provide alternay
ventilation.
If the problem still persists, then
company’s authorized repres 1
assistance,
Check the status of th

tien_
the Event

the patient flow

patient flow sensor is
nt type selected.
atient flow sensor.
low sensor & recalibrate & use.
problem still persists, then contact
ny’s authorized representative for

heck the status of the patient.
Review Intrinsic PEEP pressure, reading on

Check the status of the patient.
Review PRVC Max pressure settings, to

Decrease the Set Tidal Volume to achieve

Recruitment

reach Set Tidal

press
Vv

&

ed

P0.1 Maneuver Active | PO.1 maneuver is Enabled by the User |@
® Review P0.1 pressure, r
button.
Patient Sensor Patient sensor measurement out of (@ Check the dire
Readout Error range sensor.
@
®
[}
@
ssistance.
PEEPi Active Intrinsic PEEP maneuver is Enabled b
the User
the Event button,
PRVC Max Reached | In PRVC modes, Maxim spi
pressure limit to
Volume is reac achieve Set Tidal Volume.
that in the set PRVC limit.
PRVC Min Reached In PR nimum Inspiratory

Check the status of the patient.

Review PRVC Min pressure settings, to
achieve Set Tidal Volume.

Increase the Set Tidal Volume to achieve
that in the set PRVC limit.

ent maneuver is Enabled by
User

Check the status of the patient.

Review Recruitment No. of breaths (High
PIP & PEEP), are delivered to the patient
with set values .

Maneuv
een d

Screen Lock button is pressed
Touch screen input is disabled by the
user

To unlock, press the unlock button

I\

Screen Unlock button is pressed
Touch screen input is enabled by the
user

To lock, press the lock button

Sigh Active

Sigh maneuver is Enahled by the User

Check the status of the patient.

Review the ICU Ventilators settings for Sigh
breath of the patient, after No. of non-sigh
breaths, Psigh/Vsigh setting as per the
selected mode.

Stand-By Mode

Standby Mode is turned ON

Ventilation is paused & standby mode is
active
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® Pressthe Start/Stand-By button again to re-
start the ventilation.
Supply Voltage Low | Supply to Respiratory module drops to |@® Connect the ICU Ventilators to a primary
20V power source,
® Be prepared to provide alternative
ventilation.
® |If the problem still persists, contact th
company's authorized representative
assistance,
7.3 Adjustable Alarms
Alarm Set Parameter Range Limit Default Para Units
Adult Paediatric | Neonatal
Patient Airway 0-100 0-80 0-60 Lower cmH20
Pressure (Paw) Upper
PEEP 0-40 0-30 0-25 Lower cmH20
Upper
Tidal Volume insp 0-5000 0-1000 0-200 ml
MVe Expiration 0-50.0 0-15.0 0-5.0 : A LPM
10.0 2.0
Respiration Rate 0-100 0-100 0-250 0 0 bpm
80 120
Fi02 18-100 18-100 18- 18 18 %
Upper 100 100 100
Apnea Time 5-60 10 10 10 sec
ETCO2 0-150 0- 20 20 20 mmHg
100 100 100
INCO2 Upper 7 7 7 mmHg

GMODN Code: 42411, EMDN Code; 21203010504
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8. Cleaning and Maintenance

It is important to establish a routine for cleaning, disinfection or sterilization of equipment and its components.
The device must be cleaned at least once a week or after each patient and especially the single use accessories
must be discarded after the treatment of each patient. The following describes the main forms of cleaning,
disinfection or sterilization according to the characteristics of each component and equipment.

NOTE:
This manual only provides general guidelines for cleaning, disinfecting, and sterilizing. It is the operator’s respo
to ensure the validity and effectiveness of the actual methods used. It does not replace hospitals infecti

IMPORTANT CHECK POINTS
@® Always disconnect the device from electrical power before cleaning and disinfection ugeéthe risk of
electric shock.
® Ensure all oxygen and air supplies are turned off & disconnected before perfo cleaning procedures.

Explosion or Fire hazards may occur when cleaning in an oxygen-enriched 3

* DO NOT reuse single-use bacteria filters, flow sensors, breathing circ Gccessories. They must
be discarded after use. Follow your hospital procedures for disp

« Performance is not guaranteed if an item labelled as single-use is r

* Reuse of a single-use product voids the warranty.
* Always use caution when handling bacteria filters to mini e risk of bacterial contamination or

ollow your hospital procedures for
ts nor let it get collected,

physical damage. Dispose of used filters immedia
ean with hard brushes, pointed instruments,

disposal.
* Do not allow liquids to seep into electrical housings o
* To prevent damage to the device and componeng$, do no
or rough materials.
* Exposure to cleaning and disinfection age ce the useful life of certain parts.
* Use the cleaning solution sparingly o cleaning the device. Do not saturate the unit —
excessive solution causes damaggt ponents.
* Do not use solvents or abrasive n ions for cleaning surfaces of the device.

8.1 Cleaning Procedure &
1. Always follow hospital elines for cleaning frequencies.

2. Before cleaning, rem n card all used disposable products using the recommended method of
disposal.

3. Dust all plastic s ith a clean damp soft cloth,

4. Dustall acc surfaces with a clean soft cloth or paper towel,

5. Ensure ce or its accessories are immersed in a cleaning agent.

6

7

solution with a clean cloth or sponge,

f the device and its accessories at ambient conditions.

urfaces after cleaning with a clean soft cloth or paper towel.

screen with a damp, soft cloth using isopropy! alcohol or a nonabrasive glass cleaned

Do not clean or disinfect the control and display unit during ventilation. Switch off the device and
disconnect the mains plug prior to cleaning or disinfection.

Handle the touch screen with care.

Do not use any vinegar-based solutions and avoid using gritty cloths.

8.2 Disinfection Procedure
Always follow standard hospital guidelines.
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8.3 Device Disposal
The disposal of this device and its components must comply with local, state, and federal

ﬁ environmental regulations. Any parts that have been in direct contact with the patient (e.g., breathing
circuits, flow sensors, filters) must be considered contaminated and should be disposed of per your
institution’s infection control protocals. Electronic components, such as the oxygen sensor and battery, must be
disposed of in accordance with applicable e-waste and battery disposal regulations in your region. Do not
incinerate or discard batteries or sensors in general waste. Non-contaminated mechanical or electronic part
should be handled according to applicable environmental protection laws.

8.4 Preventive Maintenance
The following subsections provide details for some of the preventive maintenance procedures and s

NOTE
- These are general guidelines and do not replace the maintenance schedule of the hw
- Any attempt to modify the ICU Ventilators hardware or software without th 55 approval of

AVI Healthcare automatically voids all warranties and liabilities.
- AVI| Healthcare recommends that you document all maintenance proced
- Itis not allowed to perform service or maintenance on the device 3 '@ is connected.
- The unit should be serviced and maintained by qualified se ollow hospital and local

regulations for scheduled maintenance frequency.

Interval Part/Accessory Procedure

Between Breathing circuit (including ed or new single patient use parts,
patients and mask, inspiratory filter, flow icable. Perform the system check/calibration
according to sensor, nebulizer jar, Expiratory | before per section 5 Ventilator Overview i.e. 5.2

5.3 System Check

m system check as per section 5.3 System Check

ny water from breathing tubes or water traps.
parts for damage. Replace as necessary.

heck for dust or any visible soiling particles and change the
filter

hospital policy valve, Humidifier Chamber)
Entire ICU Ventilators
Every 2 days or | Breathing circuit

according to
hospital policy HME Filter

Every week Batteries Recharge batteries by plugging the ICU Ventilators into a
primary power source.

Every month (or \ uce the risk of patient cross-contamination, always perform maintenance

more often, if

required) Clean the dust with cloth

Replace if depleted

If the CO2 option is installed, have a CO2 accuracy check
performed.

Ventilators Call and schedule service-related preventive maintenance
with the manufacturer.

Yearly
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9. Technical Specifications

9.1 Physical and Environmental Specifications

DIMENSIONS AND WEIGHT (BASIC UNIT)

: rametr

———— e ———

Specification

Length 300
Depth 330
Height 330
Weight 12
DIMENSIONS AND WEIGHT (WITH STAND)
Length 420
Depth 550
Height 1300
Weight 27
OPERATION
Temperature 10 to 30 °C
Barometric Pressure 50to 10 kPa
Relative Air Humidity (non-condensing) 1510 95 %
. STORAGE and TRANSPO
Temperature -20 °C
Barometric Pressure kPa
Relative Air Humidity (non-condensing) %
9.2 Electrical Specifications
Parameter N\ Specification Unit
EXTERNACROWERSUPPLY AC
Voltage e N\ 190 to 240 VAC
Frequency 50/60 Hz
Power Consumphi@ 155 Watts
e B4 3A, 250VAC -
% g’ INTERNAL BATTERY
T Redtrictod Proprictaty vDC
S Anformation mAh
Autonomy of internal Baler! h full load and normal use Up to 360 minutes
Averag “\ Echarge to full load 5 hours
b OTHER
i\ jse (dt one-meter distance) <45 dB

N
BatteW life indications are approximate. The actual battery life depends on ICU Ventilators settings
ttery age, and level of battery charge. To ensure maximum battery life, maintain a full charge and

Pneumatic specification

High Pressure Oxygen inlet (HPO)
Pressure 3 to 6 bar / 300 to 600 kPa / 43.5 to 87 psi (Medical grade)
Flow <200 L/min
Low Pressure Oxygen inlet (LPO)
Peak Pressure < 500 mbar / 50 kPa / 7.2 psi (Medical grade)
Flow < 8 L/min
Inbuilt Air Source
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Air Source

Integrated blower

Control Parameters

Inspiratory pressure (Pinsp)

5-60 cmH20

Pressure Support (PS)

0-60 cmH20

Maximum error of the airway pressure (Paw) at
the end of the inspiratory phase in relation to

+ (5% or 1 emH20), whichever is higher

the set value

PEEP 0-40 cmH20

Maximum error of the PEEP in relation to the set | + (5% or 1 cmH20), whichever is higher
value

Maximum limited pressure settable

30-100 crmH20 for Adult Patients
30-70 cmH20 for Paediatric Patients
30-60 cmH20 for Neonatal Patients

Tidal Volume (VT)

2 - 2000 ml

Maximum error of the inspiratory volume in
relation to the set tidal volume for volume
control modes in normal condition

Adult/Paediatric

t (10% or 10 ml), whichever is hi
i er for Neonatal

Patients, £ (10% or 1 ml)
Patients in PRVC

02 concentration (FiD2)

21 - 100%

Maximum error of the inspiratory oxygen
concentration (FiO;) at the patient connection
‘port in relation to the set value

+ (2.5% + 2.5%vol)

Response time for the FiO2 in the delivered
volume to change from a volume fraction of 21%
to 90 % of the maximum settable FiO2

Pressure Trigger
Flow Trigger
Expiratory Flow Cycle Trigger aximum flow in PS inspiration
02 Therapy Flow Setting . LPM for Adult Patients
to 50.0 LPM for Paediatric Patients

.0 to 20.0 LPM for Neonatal Patients
Respiratory Rate (RR) ’ 4 - 200 bpm
I:E Ratio 1:9.9109.9:1
Inspiratory Time (Tinsp) 0.2 to 9.9 seconds
Maneuvers 02 Flush, Sigh, P0.1, Lung Recruitment, Inspiration Hold,

Expiration Hold, Nebulizer, Tube Compensation, Intrinsic
PEEP

Nebulizer

Ultrasonic Nebulizer - Compatible with Aerogen Solo,
Time - 0 to 30 mins, Inspiration Synchronized

Monitored Parameters

0-2000 ml

the inspiratory volume monitoring equipment, VTi>50m|

* (10% or 10 ml), whichever is higher

of the inspiratory volume monitoring equipment, Vti<50ml|

+ (10% or 1 ml), whichever is higher

+ (10% or 10 ml), whichever is higher
+ (10% or 1 ml), whichever is higher

curacy of expired volume monitoring equipment, VTe >50 ml
curacy of expired volume monitoring equipment, VTe <50 ml

Pressure 0-100 cmH20

Accuracy of Pressure measurements (PIP, PEEP, Pplat, P mean) t (5% or 1 cmH20), whichever is
higher

Flow 0-200 L/min
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9.5 Classification

Parameter Specification
Operation Continuous
Device type Class | Medical Electrical Equipment
Breathing Circuit Type B Applied part
Use case Not Suitable for use in the presence of flammable anaesthetics

IP Classification

P31
The Ingress Protection classification of 1P31 is for solid parti
protection greater than 2.5 mm in diameter, and liquid i
protection against vertically dripping water

Regulation Compliance Device Classification

European Union: EU MDR 745/2017 Class lib;
Indian MDR 2017 Class C device

Standards and Approvals

s of |
, EN/JIEC

The device complies with the latest recogii§ed
EN/IEC 60601-1, EN/IEC 60601-1-2, EN/IEC

60601-1-8, 1SO 80601-2-12

Expected lifetime / Service life

Approximately 10 years'*

NOTE

¥ The ventilator lasts a minimum of 10 years in normal operation

perated, maintained, and

ual. With correct maintenance and

GMDN Code: 42411, EMDN Code; 21203010504

serviced as described in the instructions supplied in the Us
airs, the service life can be extended as long as i

ailable.
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10. Troubleshooting

Indication Possible Cause Corrective Action
AC Power Fail, AC power is failed, & ICU |@® Check whether the power cord is connected
Battery Connected | Ventilators runs on battery. properly.

@® Note the battery status & if battery is low i.e.
<40%, prepare for AC power restoration, or
alternative ventilation for the patient.

Air Input Flow Low | Measured air flow is low whichisan | ® Check the HME filter on the air intake po
indication for a clogged input filter any clogging, & replace the filter accor
or air intake obstruction, ® Check whether any obstruction is

the air intake port and rem
Audible alarm Mute alarm is active @® Turn off the mute alarm.
inoperative Electronic failure ® Contact company’s aythoriz entative
for assistance.
Back Up Apnea has been detected. ® Check the status of ent.

Ventilation Active | Back up PC-SIMV mode with the | @ Review the rs settings.

user setting is activated ® Confirm in Mode Settings to
p ventilation settings.
® Confirma made in Mode Settings to
lation.
Backup Gas Source | Hardware malfunctions xygen source for leakage or lack of
Active detected that makes oxygen ssure & correct it.

delivery impossible or possibly diately provide alternative ventilation,

dangerous <] act company’s authorized representative
Estimate Flow Output with Flo ahd have the ICU Ventilators serviced.

Battery Critically | Complete Failure on the Connect the ICU Ventilators to a primary

Low Alarm internal battery, caused ga power source.

ICU Ventilators on n In the absence of the power source,
after Battery Lo immediately provide alternative ventilation.
ICU Ventilators dby ® Switch off the ICU Ventilators before the
Mode! & battery is completely discharged.

Internal Battery is | Absence wer Source | @® Connect the ICU Ventilators to a primary

not Charging power source,

® Check if Battery indication with Charging is
there on the Ventilator screen.

e blown ® Check 3A Fuse Continuity by switching off the
Device.

® If there is no continuity, Replace the Fuse and
Switch ON the device and Check if Battery
indication is Charging on the Ventilator screen.

® |If the problem still persists, then contact
company’s authorized representative for
assistance.

ry Low Alarm | Low volitage is detected on the | @ Connect the ICU Ventilators to a primary
internal  battery, after usage power source,
without power source. ® |f necessary, be prepared to provide
ICU Ventilators is still in operation. alternative ventilation.

Blower Fail Blower is unable to generate the | ® Check the HME filter on the air intake port, for
required air flow, may be due to any clogging, & replace the filter accordingly.
clogged input filter or air intake | @ Check whether any obstruction is present on
obstruction. the air intake port and remove it.

Blower may have failed ® Immediately provide alternative ventilation.
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Contact company’s authorized representative
and have the ICU Ventilators serviced.

Device does not
start ventilation

Device may be in Stand-By mode

Press the Start/Stand-By button again to re-
start the ventilation.

Any other reason

Switch off the device and try to restart it again
by following all the steps as per user manual.

If the ventilation still does not start,
immediately contact company's authoriz
representative for assistance.

Device does not
switch ON

Slider Switch may be on Right
position

If Yes, Slide the Fast Charging Switc
Right to Left position, Connec
Ventilators to AC supply.

Switch ON the Power sup
Back side of Device and Che

Battery may be completely drained

Display
Communication
Fail

No Input/ Output from Di
Touch screen

 MVe Explf;&on
High

A]teration of *F;a
Mechanigs

iratory

If necessary, be
alternative ventilatio
Fast Charging Sli
the device,

the back side of
ft to Right position
ntilators to AC supply.
this position for 15-30
ich you can slide switch back
position (Left position) and Check if
N.

problem still persists, then contact
any’s authorized representative for

Switch off & restart the ICU Ventilators &
Check.

if alarm persists, contact company’s
authorized representative for assistance.

Check patient condition.

MVe E

The me e
volum
Spo

|.

atory minute
mandatory &
eeds the set alarm

s)

e o o

Establish suitable for the
Ventilatory support,

Check and confirm settings, including alarms.

parameters

w sensor disconnected or
e is loose

Check patient flow sensor tube connections
and its direction.

ation of Patient’s Respiratory
Mechanics

Check patient condition.
Check for leaks in patient circuit or airway,

The measured expiratory minute
volume is below the set alarm limit
while the patient is connected

Establish suitable parameters for the
Ventilatory support.

Check and confirm settings, including alarms.
Check patient flow sensor tube connections

and its direction.

e Expiration

Low with flow

Trend Reversed/
VTi- VTe is Zero

Patient flow sensor connected in
Reverse direction

Ensure Patient flow sensor connection is in the
right direction i.e. Blue pipe on sensor near
Patient side & on machine side is connected on
blue marked nozzle-left.

If the problem still persists, contact the
company's authorized representative for
assistance,

Obstruction
Detected

Obstruction in expiratory limb or
Exhaust Port detected

Check for any blockage in the expiratory limb,
Expiratory valve, exhaust output, clogging in
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ICU Ventilators will open safety
valve for 10 sec

the HME filters and remove the blockage
accordingly.

Expiratory Time set by I:E ratio & | @ Correct the ventilation parameter setting for |,
Respiratory rate is too small for the E & RR.
selected patient type
Oxygen Supply Oxygen supply may be | ® Check for any leakage in the oxygen input
Pressure Too Low | disconnected or connection loosed connection & correct it,
up or supply pressure may be low
Oxygen cylinder may be empty. ® Check the pressure on the Oxyge 7&
manometer, if less than 3 bar use -
source of oxygen.
Measured oxygen supply pressure< | @ Be ready with an a ati gen
2.5 bar (OR kg/cm?) (when using in source/oxygen cylinder.
HPO and FiO2 setting Percentage > | @ Replace the oxygen e/oxygen cylinder if
21%) Back up gas sourc arm appears OR
FiO2 set is n@t ac
Oxygen delivery will be continued
till pressure greater than or equals
1.1 bar, thereafter Backup Gas
| | Source will be active - J
Parameter setting | The setting was not confirmed e setting by pressing the APPLY
returns to the
previous value,
Patient Airway Patient Auxiliary pressure is greater | @ k and confirm settings, including alarms.
Pressure High than the Paw high alarm limit. @ eck patient’s condition.
Alarm Check whether any blockage in the breathing

circuit causing increasing pressure and remove
the blockage accordingly or reposition the
respiratory valve diaphragm.

If the problem still persists, then contact
company’s authorized representative for
assistance.

y be Reversed, | @ Correct the Expiratory valve direction (=2
coming out from the machine).
Patient’s Respiratory | @ Establish suitable parameters for the
o Ventilatory support,
n of breathing circuit’s | @ Check whether any blockage in the breathing
ratory Limb or its Expiratory circuit causing increasing pressure and remove
valve. the blockage accordingly or reposition the
respiratory valve diaphragm.
® |If the problem still persists, then contact
company’s authorized representative for
assistance.
Obstruction of the patient’s | ® Remove obstructions or aspirate the patient’s
airways. airways.
Inspiratory pressure monitored is | @ Check the setting of inspiratory pressure
greater than expected. (absolute), whose value is the sum of the
controlled pressure (relative) with PEEP.
PIP is much higher than Pplateau ® Increase the set Rise Time,
Patient Auxiliary pressure is lesser | @ Check and confirm settings, including alarms.
than the Paw low alarm limit. ® Check patient’s condition.
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Patient Airway ® Check whether any leakage in the breathing
Pressure Low circuit Is causing decrease in pressure, &
Alarm remove blockages accordingly,
® |if the problem still persists, then contact
company's authorized representative for
assistance,
Alteration of Patient’s Respiratory | @ Establish new parameters for Ventilatory
Mechanics. support.
Excessive |leakage on breathing | @ Locate leakage and correct it.
circuit.
Expiratory valve tube may not be | @ Connect the Expiratory valve tub
connected the expiratory valve.
Patient Airway Patient flow sensor disconnected or | ® Ensure Patient flow sen
Pressure Sensor | blue tube connection has become tightened & is in the right di
Fail loose ® Calibrate the flow se
® Replace the flow sens alibrate & use,
® |If the problem , then contact
company’s | representative for
assistan
Patient Disconnect | The breathing clrecuit is | ® Locate the ion and connect firmly.
Alarm disconnected
Lack of Inspiratory Flow xistence of an inspiratory flow and
if necessary.
Alteration of Patient’s respiratory lish new parameters for Ventilatory
Mechanics.
Expiratory valve diaphr 9 ce the diaphragm in the right position or
mounted incorrectly or dam substitute the diaphragm.
Failure on  pressure tro Immediately provide alternative ventilation.
electronic system. Contact company’s authorized representative
and have the ICU Ventilators serviced.
PIP pressure Rise Time setis| quired | @ Increase the Rise Time to reduce the PIP spikes
higher than Pinsp | to achie$ P
set, causing spike
System tween main & | ® Immediately provide alternative ventilation.
Communication rocessor is failed ® Switch off & try Restarting ICU Ventilators &
Fail recheck.
@® Contact company’s authorized representative
and have the |ICU Ventilators serviced.
Touch “SEréen may be locked ® To unlock, press the unlock button,
Any other reason @® Contact company’s authorized representative
for assistance.
Not possible setting of ventilation | @ Correct the ventilation parameter setting.
parameters by the user e.g. PEEP
setting is higher than Pinsp setting
eform does Device may be in freeze mode ® Check the freeze button and press the freeze
not move button again to unfreeze the waveforms.
Any other reason ® If the ventilator is in use, provide alternative
ventilation,
® Switch off the device and try to restart it again
by following all the steps as per user manual.
® If the wventilation still does not start,
immediately contact company’s authorized
representative for assistance.
System Check Fail
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Hose Compliance | Wrong configuration of Breathing | ® Use specified configuration of the breathing
Fail circuit circuit.
Patient End maybe open or there is | @ Patient End should be closed tightly and there
leakage in the breathing circuit or should be No leakage in the breathing circuit
thorough Expiratory valve or through Expiratory valve.
® Tryreplacing Expiratory valve.
® Make sure the flow sensor is connected
properly to the breathing circuit.
Hose Resistance | Wrong configuration of Breathing | ® Use specified configuration of the brea
Fail circuit circuit,
Any blockage on patient end ® Check for any blockage in the patie
air inlet port and remove it i
Patient Flow Non-compatible circuits or Flow | @ Use specified Flow sensori& ICU tors
Sensor Fail/ Invalid | Sensor as per selected patient type. Circuit type as per the select t type,
Patient flow ® Ensure Patient flo sor ection s
measurement tightened & is in the irection.
® Remove H H m exhaust and
air inlet port®
® Calibrat r.
® Replace th sor if found damaged or
clog
® Re the new sensor and use only the
calibrated flow sensor to the
nt.
Self-Test Fail Wrong configuration of Breathin pecified configuration of the breathing
circuit cuit,
Any blockage on patient en Check for any blockage on the patient/ air
intake port intake port and remove it accordingly.
Oxygen Sensor Fail Replace the Oxygen sensor.

contact: M/s AVI Healthcare Private Limited.
ce Support) / +91-8591530230 (Sales Support)

For more Information/ su
Number; +91-83915

N

ided with each unit. It is to be read in association with the user manual.

Qo Raise a Service Request/Book Warranty

1. &ode on your device label. BOOKING WARRANTY OR
2. Sc sing Google Lens or any QR code scanner and click on SERVICE

the li at appears.

lect “Book Warranty” or “Raise New Service Request.” mim —t 7
QR code

11. Warranty

Separate Warranty

w the on-screen prompts, fill in the required details, and —
submit.
For further assistance, contact our Service Support team.

Scan the Seloct "Book Fill In the
Watranty® o datails ang
Tame New submit
Saervice Request”
For sssistance, contact your service provider
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