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Manual Purpose

This manual is for ARIA patient monitor and &scessories

Observance of this manual ipeerequisitdor proper operation and ensures patient and operator safety.
If you have any question about the device, please contact our customer service.

Intended Audience
This manual is provided for the clinical medical professionals. Clinical medical profdssamea

expected to have workidgowledgeof medical terminology and procedures as required for the device
operation.

Explanations of the used expressions in this manual

A Warning

A WARNING symbol advises against certain actions or situationsthed result in personal injur
or equipment damage.

F§l Note

A NOTE symbolprovides useful information and recommendations about device function.

Version information

This manual has a version number. The version number changes whenever the manual is revised due to
software or technical specification changes. The version information of this manual is as follows:

Release date Version
Sep 2024 D0116GV3

9 Read thisnanual carefully before you uiee device.

q Allillustrations in this manual are provided as examples only. They may not necessarily reflect your
device setup or data displayed on your device.

q Pooyandegan Rah Saadat Co. reserves the rightk® changes to this manual and improvements
to the product at any time without notice obligation.

q All rights reserved. No part of this manual may be reproduced without the written permission of
Pooyandegan Rah Saadat Co.



Symbols

Symbol

Explanation

This symbol indicaes that the equipment shell be dispo®d of in
an environmentall y- friendly manner.

CE.s

CE mark and NB identificationumber

IPX1 Resistant againstripping water with vertically falling drops
Resistant againstgress ofolid foreign objecttarger than 2.5
P32 mm diameterand dripping water with vertically falling drops

(15" )

This symbol means that consultuser manual of the monitor and
pay attention to thewarnings and cautions.

Warning: A part of protedion against effects of defibrill ator is
provided by the accesry conreded to patient. Therefore, usg
only aacessores approved by the manufacturer.

Manufadurer information

Manufaduredate

This symbol indicaes that the device is IEC6060L-1 Type BH
equipment.

This symbol indicaes that the monitor has BF type and
Defibrill ation Proof applied part acordingto IEC606QL-1

This symbol indicaes that the monitor has CF type and
Defibrill ation Proof applied part acordingto IEC606QL-1.




1%

Equipoentia grounding system

) 3A fastfuse
100-240 VAC
0.904 A
50/60 Hz AC POWERSUPR.Y
EC | REP European community representative
UDI Unique device ID
MD Medical device
SN Serial number
O MasimoSET Usethe Masimo PulseOximeter Module
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General information

Device description

ARIA vital signs monitoring system is designed and built with the aim of complete and continuous
monitoring of the patient's vital signs from the moment of the accident to full recovery and improving
access and medical careR¥A portable monitor is compatibleith neonateschildren and adults and

can be used in medical care centers and can monitor vital signs including cardiac signal, respiratory
signal, respiratory gases, blood pressure, temperature and blood oxygen and anesthesia indicators.

ARIA patient nonitor can be used alone as a complete monitor. The advantages of this system are its
small size, light weight, internal battery and portability. In addition, by connecting some peripherals
designed for it, it can easily and in the shortest possible t@oeniie a suitable monitor for different
departmentsThere is no neetb separate the monitor from the patient in order to connect the monitor

to peripheral devices and change its usage, so there will be no interruption in monitoring the patient's
vital signs and recording and storing vital information in its memory.

If used with the F1 or F1Rtation it is possible to connect to the SAHAND central system (for
monitoring data on the network via Wi). With the help of this feature, it is possible to vidve
information of several monitor devices that are connected to a number of patients in the same ward at
the nursing station and remotely.

Also, ARIA has the possibility of establishing twaay communication with th& |[EWER display

system (showing sigmaland parameters on a larger screen and applying settings BWYEWER

system remotely). This feature can be useful in infectious departments where the monitor is connected
to the patient and remote monitoring is a priority. In addition, ifAR®A system is connected to the
VIEWER, both of these systems can be connected to the central system together.

The ARIA system along with the TQdle cardiographystation sends the patient's vital signs to the
emergency call center through the Internet (wiredsimg a SIM card). It also provides a simultaneous
conversation to exchange doctor's opinion with the user and to issue doctor's orders. Receiving this
information in the emergency center will be done by the TC VIEWER system.

Equipped with a recordethe F1R and TGstatiors havealso provided the possibility of recording the
heart signal and vital parameters.

Intended Use
The monitor is intended for effective and safe monitoring of patient vital signs.

Indications

Continuously monitoring, displaying, reviewing, storing, alarming and transferring of multiple
physiological parameters including ECGW&e 5wire or 18wire, Arrhythmia Detection, ST Segment
Analysis, Heart Rate (HR)), Respiration Rate (Resp) , Pulse Oxygen Saturation (SpO2, external SpO2)
and Masimo Rainbow parameters, Nomasive Blood Pressure (NIBA)emperature (Temp), Invasive

Blood Pressure (IBP), Gases monitoring (CO2, N20, Anesthetic agents, Side stream and main stream
methods), Level of consciousness measurement (BFA) and Cardiac output (C.O.)

Contraindications

None.
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Target population

Neonatal, Pediatric and adult

Intended User
Clinical professionals who have received adequate trainitfte use of the device.

Principle of operation

1 ECG
Acquisition of electrical cardiac signal via electrodes
1 SpO2
Photoplethysmography method
1 NIBP
Oscillometric method
T Temp
Using sensorsalled thermistor in which electrical resistance is changed by temperature
change.
1 IBP
Using sensor to convert pressure to electrical signal. blood pressure pulses are
transmitted through a cannula needle and sterile fluid to a sensor (elastic diaphragm)
and converted into an electrical signal.
1 Gas
Spectrophotometry method
1 BFA
Acquisition of electrical cardiac signal via electrodes
1 C.O.

Thermodilution method

Performance characteristics

ECG:ECG waveformHeart Rat€HR), ST segment, PVCs/min and Arrhythmias

RESP: Respiration waveform, Respiratory rate (RR).

SpO2(Rainbow*):SpO2 waveformPercentage of pulse oximetry Saturation (Sp@2ilse
Rate PR), and if the specific software is installétl, PVI, SpHb, SpOG SpCO, SpMet.

1 NIBP: Systolic pressure, Diastolic pressure goessure with maximum fluctuation
amplitude(MAP)

IBP*: Invasive blood pressure measurement (up to 4 channels)

TEMP: 2 channels of temperature.

CO2*: EtCo2, FiCo2, AWRR

=A =4 =4

=A =4 =4



Chapter 1: Introduction

1

BFA*: Anesthetic depth index (BFI), Percentage of Burst Suppression (BS%), Signal Quality
Index (SQI), Electromyogram index (EMG%).

ARIA has also these capabilities:

=A =4 = =9 = =4 -4 =9

Alarm system (visual and audible)
Storing data (TREND and SIGMA)
Storing 80 arrhythmias.

Sending cardiac signal and vital parameters of the patient to the emergency center via the
Internet (with TCstatior)

Interpretation and Measurement of EGGth TC station)

Remote monitoring comecting to VIEWER and central systemath F1 or F1Rstations)
Tele cardiography connecting to TC VIEWER system in emergency cent@h(TC station)
Recording the ECGjith TC or F1Rstations)

Some features are optional and are indicated with (*).

Undesired side effects

Skin allergywhen electrodes are attached.

Intended Environment

T

1

The ARIA monitoring system can be installed in all medical rooms that meet the requirements
of the medical location, such as emergency departments, ICU, RICU, general operating
room, open heart operating room, recovery, etc.

In addition to the mentioned environments, the telemonitoring sygt&A\(monitor with TC
statior) can be used in the ambulance and send the patient's vital information to thereyer
center and enable remote monitoring.

The monitoring system is not intended for use in a helicopter or at home or in MRI environment
or in an oxygerenriched environment.
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General Warnings

Patient 06s Safety

The patient monitor is designed to comply with the international safaetydardsequirements for
medical electrical equipment. This device has floating inputs and is protected against the effects of
defibrillation and ESU. If the correct electrodes asediin accordance with the manufacturer
instructions, the display screen will recover within 10 seconds after defibrillation.

Grounding the patient monitor

To protect the patient and hospital personnel, the case of patient monitor must be grounddinthe pa
monitor is equipped with a detachablevBe cable which grounds the instrument to the power line
ground (protective earth) when plugged into an appropriatie8receptaclelf a 3- wire receptacle is

not available, consult the hospital electricgat there is any doubt regarding the completeness of the
protective grounding wire, the equipment must be operated with internal battery or DC input.

Protection class | instruments are already included in the protective grounding (protective eanth) syste
of the room by way of grounding contacts in the power plug. For internal examinations on the heart or
the brain, the portable Patient Monitor must have a separate connection to the equipotential grounding
system. One end of the equipotential groundirtgecgpotential equalization conductor) is connected

to the equipotential grounding terminal on the rear panel of the monitor and the other end to one point
of the equipotential grounding system.

The equipotential grounding system is for the safety funatfdhe protective grounding conductor if

ever there is a break in the protective grounding system. Examinations in or on the heart (or brain)
should only be carried out in medically used rooms incorporating an equipotential grounding system.
Check each mhe before use that the instrument is in perfect working order.

A Warning
1

Vital signs monitoring through the patient monitor should be performed by qualified |
care professionals.
1 The vital signs monitor is intended for use only as an adjunctienpassessment. It mu
be used in conjunction with clinical signs and symptoms.
Before monitoring, carefully read this manual and directions for use of accessories.
Before monitoring, the operator must check that the device and accessories fundiyol
and are in proper working condition.
9 If the accuracy of measurements is in doubt, firstly check the patient's vital signs by
alternate means and then check the monitor for proper functiohing

E

1 Do not use the patient monitor during magnsggonance imaging (MRI) scanning.
Induced currents could potentially cause burns. The monitor may affect the MRI imay
and the MRI unit may affect the accuracy of the monitor measurements

1 To protect against the risk of electric shock, the system musinoected to a power sourt

with a suitable protective ground.

Make sure that cables and accessories are not under tension during monitoring

Equipment is not designed for use in the presence of a flammable anesthetic mixture

or oxygen. In case of using under these conditions, an explosion may occur

=a =
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There could be hazard of electric shock by opening the monitor casing. All serir
future upgrading to this equipment must be carried out by personnel trained and aut
by the manufacturer.

To prevent EMC effects, the system should not be used adjacent to or stacked wit
equipment and if adjacent or stacked use is napggsormal operation of the monitor shot
be verified under conditions of use.

Alarm should be set according to patient condition. Before monitoring, make sure tl
audio alarm system functions correctly.

Do not touch the patient, table nearby, @ ¢guipment during defibrillation.

Turn off cell phones and radio equipment or place them at a distance from the device 1
frequency interference thatay result in strong interference with the monitor performar
The physician shall considelt well-known side effects when using the patient monitor.
When using a defibrillator, parameters and signals will be temporarily interrupted until
seconds after defibrillation.

Do not expose the device to any local heat source such as directtsunligh

There will be some risks of polluting the environment associated with the disposal
singleuse accessories and specific parts of the system (e.g., defective and decomm
battery). The device and accessories shall be disposed of in acconddnoational laws
after their useful lives. Contact your municipality to check where you can safely disp
old batteries.

It is possible to increase leakage current when several systems are connected to th
simultaneously.

Do not use one matair for two or more patients at the same time.

Do not connect items not specified as part of the monitor.

The system needs to be installed and put into service according to EMC information
provided n appendix.

In case of water splash on the systeraamessories, please turn off the monitor, wipe it
with a soft cloth and then turn it or)

If the system should be used outdoor or in rainy condition, use special bag recomme
by the manufacturer)

The monitor software is designed in a way that hazardmgrirom the software bugs a
minimized.

To avoid risk of electric shock, this equipment must only be connected to recomrmr
medicatgrade adaptor.

Do not touch the screen with sharp objeqdts

The environment in which the system is used must be free Vibration, dust, corrosivi
and flammable gases, high temperature and humidity.

5 N
T
T

1
1

ote

This guide describes all features and functions of the device. Your device is

customizable and may not have some of these features.

If the monitor turnff due to power failure or battery discharging, all current settings
be retained.

Before working with the system, make sure of the battery charge level.

The system is designed to work well in temperatures between 0 and 40 degrees

When the arbhient temperature exceeds these limits, it has an adverse effect «
measurement accuracy of the monitor and may damage the electrical circuits and m
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1 For the safety of the patient and personnel, it is better to ground the system. If the|
earth connection, it is better to disconnect the device adapter and use the internal
when connecting the device to the patient.
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Getting started

Note

1 Due to the dimensions and weight of thRIA, it can be used mobile or placed nextite
patient's bed.

1- Open the Package and Check

Open the package and take out the monitor and accessories carefully. Keep the package for possible
future transportation or storage.

y Check for any mechanical dam
Yy Check for t he cabldasdaecaessodes.of t
If there is any problem, contact the distributor immediately.

age.
he power
2- Insert the battery

When you use the system for the first time, you should insert the battery into the nibforer.
information in AGetting to know ARI A0 section)

3- Place the monitor in the stationstation
Put the monitor in thetation( Mor e i nf ormation in AGetting to Kk

4- Connect the power cable to the system

Make sure that AC power supply is 100 ~ 240 VAC and 50/60Hz (Ip0174A). Connect one end
of the power cable to the relevant socket on the stat&tionand the other end to a grounded
power receptacle.

5- Power on the monitor

Press the Power key torh on the monitor. At the same time a beep sound will be heard and the
yellow and red indicators light about 4 seconds separately. After a few seconds and performing self
test, the system will display main screen and you can start monitoring.

A Warning

9 If any sign of damage is detected, or the monitor displays an error message, do not
monitor on patient until the problem is resolveéd

5§ Note

1 Make sure that the battery indicator lights. If it does not light, check your local power ¢
andpower cable connection. If the problem still exists, contact the local Customer $e

Check the functions of all modules and make sure that the monitor is in good connec
Recharge the battery after that the monitor operates on it for a while. St sionply plug
the ARIA station into AC power line.

1 For more information about accessories, please refer to each module's chapter

E
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Getting to know ARIA

Front panel

ADULT

Aty

o tmié— |NIBP (mmHg)  MANUAL

1

L L1
A4

A

Menu Start/Stop Rec/Stop  Alarms Silence r— f/j S AAD AT

10

Alarm
DC IN
Batt.

Power
Silence

LED
Alarms

Rec/Stop

9

8 7 5

Figurel-1 Front panel

Alarm indicator
Indicator for placing the ARIA on a powered station

Battery indicator lights in green when it is ful
charged, and otherwise, lights in orange.
Power On/Off key and indicator

By pressing this key, th@udiblealarm can be disable
for 120 seconds, and the countdown timer and
Silence symbol in the Header Area will be displayet
a flashing manner every 5 seconds. By pressing this
again, the system will come out of the temporary sile
mode and theaudble alarms will be allowed to b
activated again.

Alarm silence indicator

By pressing this key, alarms can be disak
indefinitely, and until this key is pressed again, eve
a new alarm occurs, the alarm signs (indicator

alarm sound) will remain disabled.

Due to standard compliance, it is currently not poss
to use this key for the operator. But in the future,
user can access it.

By pressing this key, you can record the ECG signal
all numerical paramets with the recorder in th
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station and pressing this key again will stop t
recording.

9 Start/Stop By pressing this key, the blood pressure measurel
starts, if this key is pressed again during the bl
pressure measurement, the measurement will sto

10 Menu Opens the HOME MENU window or returns to t
main page of monitoring.
11 Display screen All the waveforms and parameters are displayed in

area. More description is as follows.

Display screen

The vital sign monitor has a color TFT screen. The patient parameters, waveforms, alarm messages,
bed number, date, timsystem status and error messages are displayed on the main screen. The main
screen is divided into four ared$eader area, WavefofMenuarea, Parameter area and Message area.

BED 01 - e
Header area <—HNME S ~ [(c)] - IR

MESSAGE AREA ADLLT
WAVEFORM AREA PARAMETER
{Menu Area) AREA

Figurel-2 display screen

F§l Note
1

In case of direct sunlight on the monitor screen, the reflection of direct light will cau:
screen to not be seen properly.

1 In order to see the monitor screen properly, it is better to havendindor device in ar
environment darker than the environment of the observer.

9 If the monitor is used in an open environment, adjust the location of the monitor so tt
not exposed to direct light.

i Header area

The header area of the screen disptgerating status of the monitor and patient information. Bed
number, patient mode (adult, pediatric or neonatal), patient name, date & time and page number are
displayed in this area. This information is displayed on the screen during monitoring

Indicates the remaining battery charge.

Indicates that the battery is not loaded in the battery compartment

X

10
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3

Appears when the system is recording.

Appears when the system is connected to Central monitoring system.

o' e
<

Appears when Alarms key gessed.

Blinks along with a countdown timer of 120 sec when the system is in the silence r

O 0 3

Appears in white color when connection of &RIA monitor to the station is establishe
If the ARIA is connected to other devices (e.g. Modular system), a green symbol ¢
as white symbol will be displayed.

Page number. Touching this section changes the form of view.

There are 2 ways to change the page:

1- Touching the PAGE button on the top left corner of the screen will show the next page.

2- By pressing and holding the PAGE button (for less than 2 seconds), the PAGE SELECT
window opens and provides quick selection of desired page. Pressing the EXECUTME butto
shows the selected page.

< PAGE SELECT MENU X
SELECT PAGES:

RESP SIGNAL

EXECUTE

5§ Note

1
1

Only 6 characters of patient name (maximum number of characters is 15) are displ
the header area. You can observe full name of the patient in PATIENT menu.

By pressing théouchscreen on the left sidef the first traceFreeze modwill be activated
and all the waveforms on the screen will remain in a fixed state, ante8EagéFROZEN
will be displayed in white in the signal section, and with Pressing thisagiga, drawing
the signals wilbecontinuel and a white line is created on the signals where the signals
frozen.

There are 23 pages in ARIA by default, providing wide variety of formats for viewing si
and parmet er s . More information in APage
At first time, the monitor turns on with P1 padgut after that, when the monitor is turn
on, the page that was set on it before turning off the sysittne displayed.

11
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1 Waveform/Menu area

All waveforms can be displayed simultaneously in this area. The waveforms from top to bottom
are: ECG, Sp0O2, RESP, IBP, CO2 and BFA.

Gain, filter, lead and sweep speed of the ECG waveform are also displayed in this area. The three
dotted lines from top to battn show the highest scale, cursor and the lowest scale of IBP waveform.
These scales can be manually set by the operator.

Each menu depending on its size may cover 2 or 3 waveforms.

I Parameters area

Parameters values always are displayed in same colbeiasdrresponding waveforms and at a
certain position on the screen. The parameters values are measured and refreshed every second.
(Except NIBP values which are refreshed with each measurement).

1 Message area

Different messages are displayed in this &@sedon priority (levelsl, Il and 11l). When there is
no alarm, the message is displayed on gray background.

A Warning
1 The alarm indicator in normal condition is off. It flashes when an alarm ocurs

1 To verify proper function oindicators, thewll light when the monitor is powered Jon

1 Before monitoring the patient, check thee yfundion and make sure that they are in pro
working condition.

Note

T I'n all/l menus when setting is changed,
settingOK should be pressed and if Close k&y i€ pressed, the menu will be closed ¢
setting will not change

T A If the syst e stationstisesughdto turn dff the ARMesysEE to tul
off the device. In this case, t&ationwill turn off after 20 seconds.

T A I'n the ARI A sajios bydunmingwin thénARtAleviceT ti@tationsystem
will also be turned on immediately and the dewvill be ready to work after approximate
20 seconds.

9 If you press Start/Stop key in pages which do not include NIBP parameter, the
measurement will not be done. If you enter these pages during the measurement an
Start/Stop key, the measuremeiiit e stoppedi

9 If a new alarm occurs in the silence mode, the monitor will exit from this mode. This ¢
will not happen within 120 sec after the monitor is turned on

12
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Interfaces

The connectors for patient cables and sensors are placededt #ige of the monitor.

Figurel-3 ARIA interfaces

ECG cable

TEMP1,2 probe

Masimo SPO2 sensor
IBP1/3transducer

IBP2/4 transducer

NIBP cuff
CO2/Multi-gassensoior BFA

5§l Note

1 Some connections and modules may be disablgdundevice.
1 In order to properly connect the cables, the grooves and protrusions should be oppo:
other.

13
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ARIA Stations
F1 station

Auxiliary battery of F1 station makes continuous monitoring of the patient possible durintinheng
transportation.

In the F1 station, the adapter connector and digital data output (RS422) is located on the right side of
the station.

-

——» Alarmindicators

- Battery indicator

- P
9 +©
f_f;‘f /
Figurel-4 F1 station

F1R station

The only difference between thitationand the FXtationis theaddition of a recorder module to record
signals and numerical parameters.

Note

1 The use of F1 and F1R station also provides the possibility of connectingQeritral and
Viewer systems.

14
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TC station

Auxiliary battery of TC station makes continuous monitoring of the patért sending data the TC
Viewer system in themergency centdria SIMcard)possible during longime transportation.

In the TC station, the adapter connector and network socket are locatedightthigle of the station.

m

k Power connector
B

Network socket

1

|

i

Figurel-6 TC station and its connectors

9 TC stationindicators

® OBeenin®
Link GSM

O

Figure1-8 TC station indicators

Headphone

Microphone

Call/End Key (set Call number in settings

Link LED indicates connection to serv@n: connected / Off: not connected)

GSM LED indicates connection to GSM network
- LED flashes every second if the system is not connected to GSM networ
- LED flashes every 3 seconds if the system is connected to GSM networl

Battery if the battery charging fails, all four LEDs will flash simultaneously.

LEDs
Battery key toindicate the battery charge status when the station is off.

15
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5§ Note

)l

E

Alarm indicators and a speaker are embedded istétienso that visual and auditoafarms

can be seen and heard more clearly when ARIA is placee stdation The stationalarm

indicators are bigger than the ARIA indicators, and when an alarm odoess, indicators

are activated in thetation corresponding to the ARIA indicators. The sound of alarn

heart beat is also cut off from the monitor side when ARIA is placed istatien and they

are strengthened and activated ingtation

By placing theARIA monitor inside itstationand connecting the power cable to skegion

the following items will be provided:

1. The possibility of charging the auxiliary battery inside #tationand charging the
internal battery oARIA

2. Hanging on tk side of the stretcher rail during patient transfer

3. The possibility of installation on treerum standn the table andanging orthe edge
of the bed

Only SAADAT monitors can be connected to SAADAT central network (SAHAND ser

Before connectinghie ARIA monitor to the network, the operator shall perform rele\

settings such as AP Index and Bed Number

WIFI connection in theARIA monitor is done by connecting to the access point

exchanging information with the central system.

Removing theARIA monitor from the station

Press and hold the eject buttonlanver left cornerof the station and simultaneougtyshout the
monitor (figure 1-8 ). When the monitor moves in its position, release the eject button and remove the
monitor (figure 1-8 b).

(a) (b)

Figure1-9 Removing ARIA from the station

16



Chapter 1: Introduction

Battery

ARIA has two rechargeable batteries. Onplé&ced inthe right side of the monitor and the other is
inside the stand. If you place the monitor in the station and connect the station to AC power adaptor,
theinternal monitotbattery will recharge automatically. When the battery is depleted, it takes & least
hours tabe fully chargel. When the battery is fully charged, the monitor can run minimum two hours
and maximum two and a half hours on the battery power.

The symboli in the Header area indicates the battery charge status. The yellow part rephesents t
remaining battery charge. When AC power is plugged in, an indicator at the right side of the screen
indicates the battery charge status. When the battery indicator is green, the battery is fully charged and
when it is orange, the battery is being chdrge

To insert the battery into the monitor, slide the battery into the compartment in the direction shown in
the figure

To remove the battery, prew battery eject buttorfigure 1-9 @. When the battery iseleasedyou
can remove it from the compartment.

(b) (@)

Figure1-11 Removing internal battery
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A Warning
1

The battery should not bipened, thrown into fire, or sheeircuited. These actions me
cause ignition and explosion. Leakage or overheating may cause injury.

The batteries of thARIA monitor and the station can be recharged at least 500 times.
By the reduction of battery charglevel Ill, Il and 1A B AT T BLRWO alarm will be
activated respectilge according tdbattery chargef AC power is not pluggedhe monitor
will turn off automatically.

9 For best battery performance, use only the recommended charger.

E |

Fil Note
1 Information about the battery and adapter is included in the teclspeecifications
chapter.

1 The battery specifications including voltage, current consumpgimmer consumption anc
temperaturare displayeih ABOUT menu.

18



Chapter 1: Introduction

Using ARIA monitor in different environments

This monitor can be used from the moment of the accident with the arrival of the ambulance, in such a
way that the monitor is installed on the station and connected siahdsaccording to the figures
below, so that the patient's vital signs carebaliated

s ™ \
/ - o I\“
f "-'
10000 ‘
\
A vy ]
Figurel-13 Hanging on serum stan Figurel-12 ARIA in ambulance

After transferring the patient to the treatment center, while transferring the person to the operating room
or to theward, the monitor along with itstationcan be connected to the edge of the bed as shown in
the figure below in order to be informed abpossible changes in the patient's vital signs.

Figurel-14 ARIA connected to the edge of be

To convert theARIA monitor into a portable monitor by the patigost put theARIA monitor inside
a special bag. In this case, it can be carried by the patient due to its light weight

TV 1

00000,

A\ o

Figurel-15 Portable ARIA inside the bag
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2) System Configuration
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HOME MENU

Patient monitor contains a flexible configuration. The configuration setting is done through HOME

MENU.

You can access this menu by pressing the MENU key on the front panel or touching middle part of the
header area on the screen.

| HZME MERLI R | | HORME MEML W ||
=ETUR== PATIENT=> SlMa== SETUP== PATIENT== SIGM b=
FAGE SETUP== AL ARM== TREMD== I = TREMD:==
FACTORY == ARCLT== REC== FACTORY == TC== REC==
(b) (a)
Figure2-1 HOME menu
d) ARIA with TC stand, b) ARIA with Fland F1R stands
SETUP

By pressing SETUP, you can access the following menu:

- | HOME/SETUP MENL W ||
CALENDAR DATE TIME
CHRISTIAN 28/06/2020 16:29:13

BED NUMBER: DISPLAY
1 LANGUAGE OFF
LOAD DEFAULT | CLEAR MEMORY DEMO

Figure2-2 setup window

The below settings can be performed in this menu:

=A =4 -4 =4
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CALENDER : Available options areSOLARe andeCHRISTIANE
DATE: Press this item to set date in the following window:
TIME : Press this item to set time in theléoVing windowb

BED NUMBER: Press this item to set bed number in the following window (from 1 to 99)
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1 LANGUAGE : Press this item to select the desired language in the following window.
Available options are ENGLISH, ITALIAN, SPANISH POLISH, RUSSIAN, TURKISH

GERMAN and FRENCH, PORTUGUESE

1 DISPLAY OFF: Select this item to turn off the display screen until a key is pressed or an alarm
occurs. When the monitor is in the Silent mode, this item becomes inactive.

1 LOAD DEFAULT : Select this item to acceSETUP/ DEFAULT MENU and to load the
manufacturer default settings for the desired parameter. (Refer to default ss#tiptsy.
Because all your previowsettings will be missed by selecting this item, the system asks for
your confirmation before changjrsettings.

1 CLEAR MEMORY : You can clear the stored parameters in the system such as TREND,
NIBP LIST data and ARR. Press this item to call up the followingune

- HOMESSETUPACLEAR RMEMOR™ RERL W
MIEP LIST TRER:
ARF:

Figure2-3 Clear memory menu

¥ DEMO:Fordi spl aying demo waveforms and parameter
on the ECG waveform. The operator cannot access this menu because it is password protected.

Note

1 The monitor synchronizes with the Central system uparoitection to this system. In
this condition, date and time settings will be inactive in SETUP menu
I Only specific parameters of each page are active in DEFAULT menu.

PAGE SETUP
In the ARIA monitor, different pages can be configured through PAGE SETUP menu.

The operator has not access to this menu and only authorized personnel of the manufacturer can perform
settings of this menu.

The page number is shown on the left side of headeaarkaach time it is touched, the next page will
be displayed.

Table2(1 Different pages of ARIA

Displayed Signals Displayed Parameters Page Number
RRISpO2ECG NIBPIT1lI RRI SpO2HR P1
RRIECG 2TraceSp02 NIBPIT1IRRISpO2HR P2
ECG 4Trace NIBPIT1IRRISpO2HR P3
ECG 7Trace NIBPIT1IRRISpO2HR P4
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ECG 12Trace NIBPIT1IRRISpO2HR P5
Sp0O2 NIBPISpO2(PJ PR), T1 T2 P6
Sp0O2 SpO2(P] PR) P7
ECG, IBP,SpO2 HR, IBP, SpO2, NIBP P8
ECG, IBP HR, IBP, RR, T1, NIBP P9
ECG, IBP1, IBP2 HR, IBP1, IBP2, SpO2, NIBP P10
ECG, IBPL, IBP2 gEHBBPl, IBP2, SpOZPI, PVI, SpOC, SpCO, SpMet P11
ECG HR, IBP1, IBP2, SpO2, NIBP P12
ECG, Sp02, CO2 HR, SpO2, NIBP, T1, Et CO2, Fi CO2, AWRR P13
ECG, Sp0O2, IBP HR, SpO2, IBP1, IBP2, T1, 202, Fi CO2, AWRR P14
ECG HR, IBP1, IBP2, SpO2, NIBP, Et CO2, Fi CO2, AWR P15
ECG BFA HR, BFI (BS, SQI, EMG) P16
CO2 Et CO2, Fi CO2, AWRR P17
Sp02, CO2 Sp02 (PI, PR), Et CO2, Fi CO2, AWRR P18
IBP, CO2 Sp02 (PI, PR), Et CO2, Fi CO2, AWRR, IBP P19
. SpO2 (PI, PR), Et (CO2, AA, N20), Fi (CO2, N20,
Sp0O2, MultiGas AA), MAC, AWRR P20

5§l Note

T ARIA with the TC stand, only displays P1 and P5 pages.

FACTORY

Pressing this button, opens this menu:

HOMEF ACTORY WMEMU X "

METWWORK ==

TOUCH CALIB==

(b)

Hiy FORMAT==

HOMEF ACTORY MEML

MODULE %ER. == MODULE SETUP==

MASIMC VER == METWWORK==

ABOUT==

(@)

Figure2-4 Factory window

TOUCH CALIB==

MODULE YER. ==

MASIMO WYER ==

a) ARIA with TC station, b) ARIA with F1 and F1R stands

The operator does not have access to "MODULE SETUP", RFORMAT", "TOUCH CALIB" and
"NETWORK" menus and only authorized personnel of the manufacturer can perform settings of these
menus.

1 MODULE SETUP: Settings related to activating or deactivating different modules are done
in this section.
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 TOUCH CALIB.: In this sectionthe touch screeoan be calibrated in the four corners and

center of the screen. Only people approved by the manufacturer with a password will have
access to this menu.

MODULE VERSION: This item opens a window containing infieation about software
version of different modules.

NETWORK: In this window, by pressing either AP INDEX or WARD INDEX key, a window

will open where you can select AP (access pomame of the central network) and WARD
(hospital unit name). PressingetEXECUTE key will apply the changes.

- HOME FFACTORY ! METWWORK MERMLU W
Connection Status:
AP INDE CERMTRAL IP: 192168 XX
0 BED IP: 192 168 X
LDP PORET: 40
WWARD INDEX TCP PORT: 50
]
M.E :MOME,
EXECUTE NS0 ECIT SETTIMNG

Figure2-5 Network window

The operator does not have access to more network settings that are done by pressing EDIT SETTING.

)l
)l

HW FORMAT: The operator does nbave access tihis item.

MASIMO VERSION: Press this item to call up MASIMO MENU in which you can access
MASIMO module specifications and PROGRAMMING MODE and LINE FREQUENCY
buttons.

ABOUT: Select "ABOUT" in HOME MENU to see the system, battery and nzaturfer
information in the menu.

PATIENT

| HORMEFLTIEMT RERL .

ADMITTING DATE: 1398/0:303

ADMITTIMG TIRE:

ADRIT == DISCHARGE

Figure2-6 Patient window

Select ADMIT in the Patient menu to enter HOME /PATIENT/ ADMITTING MENU. You can enter
patient demographic information in this menu

24
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E R N -

=A =4 =4 =4

- | HOMEPATIEMTAADRMITTIRG RERLI ® |

I GEMDER - |
MAME : BIRTHDAY: 01 /04 /2009 |
FAMLY | PAT .CONF : ADULT |
VWEIGHT(Kg1:80.0 | HOSPITAL ; |
HEIGHT(Cm:150 | WARD |
BLOOD ; | DR MAME : |

Figure2-7 Patient admit window

ID: Patient code in hospital
NAME: Patient s name

FAMI LY: Patientbés family name

WEI GHT: Patientés weight from 0.5 to 300 Kg
HEI GHT: Patientés height from 20 to 250 c¢cm
BLOOD TVYPE: patient és bl ,.88H8,AByAB, O+adgp@ i ons ar e
GENDER: Patientbés gender. Available options
Bl RTHDAY: patientdés date of the birth

PAT. CONF.: Patient configuration. Options are Neonate, Pediatric dnid A
HOSPITAL: Hospital name.

WARD: Ward name.

Dr.NAME: Physician name.

F§l Note

1
1
1

1

An artificial keyboard will be opened for entering textual data.

A maximum of 15 characters can be entered in text information.

If the patient mode (Neonateediatric, Adult) is changed, HR value will disappear for €
few seconds and then appear again.

To save information of a new patient, select DISCHARGE in the Patient menu. A
confirmation message appears that if you select Yes, all stored data (e.gNIB#hd)ST
data) for the previous patient will be deleted.

ALARM

Alarms can be classified into three categories: Physiological, Technical and Prompt messages.

All alarm messages are displayed in the Message Area.

1

Physiological alarmsalso called patient status alarms are triggered by a parameter value that
violates adjusted alarm limits or an abnormal patient condition.
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9 Technical alarmsalso called system stet alarms are triggered by a device malfunction or a
patient data distortion due to improper operation or mechanical problems.

1 Prompt messagesn fact, are not alarm messages. In addition to physiological and technical
alarm messages, the patient monitisiplays some messages indicating the system status.

ARIA Patient Monitor offers three levels of alarm.

1 Level | alarm indicates the patient's life is in danger or the monitor under use has serious
problems. It is the most serious alarm.

1 Level Il alarm mens serious warning.

1 Level lll alarm is a general warning.

The patient monitor has preset the alarm level for the parameters. You can also modify alarm level of
each module in its own windowlarm settings, including priorities, ranges, alarm sound, €tould

be done in such a way that repeated alarms are prevented and the patient is not put in danger, considering
the absence of a caregiver, the patient's condition, and the environment.

Alarm messages, LEDs and sounds are designed in such a mancen theatecognized by the operator
from a distance of 1 m.

When an alarm is triggered by a parameter, the parameter value will blink on the screen and alarm
message with regard to its level will be displayed in different backgrounds.

1 Level | alarm messag®ed background Black text

1 Level ll alarm message: Yellow backgroun8lack text
1 Level lll alarm message: Cyan backgroting8lack text
1 Messages: Gray backgroundBlack text

The alarm sound is activated in three levels:

Level | alarm sound¥D0O-DO-DO--DO-DO" every 10 seconds;

Level Il alarm sounds "DEODO-DO" every 20 seconds;

Level Il alarm sounds "DO every 30 seconds.

The sound intensity of the audible alarm at a distance of one meter from the front of the device
is between 50 dB(A) angb dB(A) forgainsl to 8.

=A =4 =4 =4

A Warning

1 The alarm settings including priority, limits and volume should be done with regard
patient and environment conditions in a way that the patient life is not threatene
reoccurrence of alarms pgevented.

Ei Note
T

During the monitor is being powered on, audible and visible (yellow and red indicator
alarms will beself-tested The monitor beeps every time it is powered on and yellow ar
red indicators light concurrently. The indicators turn off after the monitor is powered ¢
no beep sound is heard or no alarm indicator lights, do not use the monitoring syster
any pati@t and notify After Sales Service.
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1 When alarms of different levels occur at the same time, the alarm LED prompts the a

5§l Note
1

E

=a =

the highest level (red color) and the other alarms are displayed alternately in a bacl
color corresponding to their levels.

If two or more alarms of the same level occur simultaneously, the alarm messages
displayed alternately.

The alarms are triggered by a parameter or by technical problems of the patient mon
The delay time from an alarm occurrence to alarm reatafion (parameter blinking,
alarm message, alarm sound) is less than 1 second (Delay time of APNEA alarm is
corresponding to APNEA LIMIT setting in RESP menu)

- HOMELARR MERL W

AL AR WOLUME
1

ALL ALAR
it

Figure2-8 Alarm window

ALARM VOLUME : Select "ALARM VOLUME" to set the volume of alarm sound. The
volume ranges from 1 to 8. 1 is minimum volume and 8 is maximum volume.

ALL ALARM ON.OFF : By pressing the ALL ALARM ON/OFF keys, the ALERT window
opens, and by selecting YES or NO, it ¢spible to turn ON or OFF all monitor alarms.

Select "ON" to enable all alarm indications. Select "OFF" to disable the alarm indicat
such as alarm sound, parameters blinking and light indicator. In "OFF" mode you cat

R symbol in front of all parameters. This item changes alarm of all paranletgryou
can turn on/off alarm of each parameter separately in its own window.
A ALL ALARM EVENT, ALL ALARM REC, ALAI
If the monitor detects situations like ASYSTOLE or APNEA, alarm will be activated
when it is in "OFF'mode.
When a technical alarm occurs, you can press Alarm Silence key to disable the alarr
Alarm settings for each parameter are available in the window corresponding to that
parameter. In each window, you can see the alarm ranges and its featusgsefifia
parameterRef er t o each modul ebs section fo
When the parameter alarm is "OFF", the sign is displayed next to that parameter. Fo
parameter whose alarm is set to "ON", the alarm range is displayed next to the parar
and when thealue of the desired parameter exceeds the set range, the alarm is activ
and the following events occur:

1- The message related to the alarm is displayed with a background color correspc

to the level of that alarm.
2- The monitor beeps with the stairm level and sound level.
3- The alarm indicator flashes.
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The Alarm Silence key

Presfg the "Alarm Silence" key can suspend all alarm sounds for 2 minutes. Message "ALARM
SILENCE" prompts in thédeader Area fol20 seconds. During the 2 minutes, if ndarma occurs,

the Silence status will be terminated and both audible aifdevadarms are triggered. If within the 2
minutes of alarm suspension the operator piggdarm Silencé key, thealarmsuspension status will

be ended and the normal alarm staesumed immediately.

Pressing the Alarm Silence key will disable the current technical alarm and will change the alarm
message background color to gray. If a new technical alarm occurs in this condition, the silence mode
will be terminated and bothudible and vible alarms will be triggered.

5§ Note
1

User should identify the alarm causes. You will find the alarm messages of each mc
its own chapter. When an alarm occurs, take the actions below:
1. Check the patient's condition.
2. Know each modul eds alarms and their
3. Press Silence button, if necessary.
4. After removing the alarm cause, enable the alarm sobedk its functionality

1 The alarm messages related to each module are listed in the section related to that r

ABOUT
Information about the manufacturer is mentioned here.
SIGMA

The patient monitor is able to store 35 seconds of ECG signal that is visible in 5 traces in
HOME/SIGMA MENU.

By pressing'SIGMA" in the HOME MENU, you can access this window

BED 01 BRI [ [= 2" I = 2]
"I AR® e v

P02 PROBE DFF E
1} i radRrLAL

bsiv
25 i [P OFF O PACE: O

] HOME / SIGMA MENU x [NIBE Imrtal  MaRAL
122100

&" I:1I:II:I:I|:':T|.|"J =k
%SPO2 PR m

e a8 # 80

RESP EPulTEMP

Bo20 |2 a7z

Figure2-9 SIGMA window
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TREND

The latest 96 hours of data is stored and displayed in graphic and tabular trends.

Data is stored every second and displayed based on the selected interval in this way:

If Interval (sec) /300t 5s, data will be displayed every 5 seconds. Otherwise, data will be displayed
according to (Interval /300). For example, if the interval is set to 30 min, data will be displayed every 6
seconds.

Select TREND in HOME MENU to access TRENIRGPH. You can also select "HOME/TREND
GRAPH" to access TREND TABLE.

Numerical
value

Window titIeiI'REND GRAPH)

- HOME f TREMD GRAPH hd
Cursor
0 29006 07:44:12 29/06 08:44:12 Time axis
iR | scz | an || w || e o] e |l |l w ]
Parameter Scale  Time interval Control keys

selection

Figure2-10 TREND GRAPH window
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Window title (TREND TABLE)

HOME § TREMD TABLE n

TIME HF =P RR T1 PviCs
29006 08:31:00 80 a5 15 36.7

Parameter

corresponding time 29006 05:30:36 80 a5 15 36.7
2906 08:30:24 80 a5 15 36.7

29006 0535012

Figure2-11 TREND TABLE window

1 Parameter selection in TREND GRAPBY touching the parameter field, a window will open
to select the desired parameter. The available options are:
HR, Sp0O2, PR, T1, T2, IBP1, IBP2, EtCO2, FiCO2, AWRR, PVCs, ST, AFIB, SpHb, PI, SpCo,
SpOc, SpMet, PVI, IBP, IBP4.
This item is inactive irthe Trend Table and only the selected parameter can be seen in the
graph

5§l Note
1

Only available parameters in each page can be selected.

1 If Masimo Rainbow set is used, you will see one of the selected Rainbow parameters
of TEMP parameter in the trend table.

1 If any physiological module is inactive, the corresponding parameter will not be disg
in the trend.

1 Scale:Each time you touch this part, you can adjust the parameter display range on the vertical
axis.According to the limits set in the table below, you can choose SCALE from 1 to 6 for each

parameter.
SCALE1 SCALE2 SCALE3 SCALE4 SCALES SCALEG
PARAMETER =\ \"MAX  MIN  MIN MIN  MAX  MIN  MAX MIN  MAX MIN  MAX
HR 0 60 0 120 0 240 - - - - -
SPO2 80 100 60 100 O 100 - - - - - -
T T2 30 42 24 48 0 48 - - - - -
IBP1/IBP2/ 20 50 -20 100 -20 200 -50 300 50 250 - -
IBP3/IBP4
RESP 0 60 0 120 0 240 - - - - - -
AWRR 0 60 0 120 0O 240 - - - - - -
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CO2/ ETCO2/ 0 50 0o 100 - -
FICO2
02/ ETO2/FIO2 | 0 50 0o 100 - -
N20/ ETN20/ 0 50 0o 100 - -
FIN20
AA/ ETAA/FIAA | 0 1.0 0 20 0 3.0 0 5.0 0 100 0 200
PVCS 0 20 0 50 0 100 - - - -
ST 02 02 05 05 -1 +1 2 2 - - -
AFIB 0 1 ( C ( ( ( ( ( ( (
PR 0 60 0 120 0O 240 ( ( ( ( ( (
PI 0 20 0 10 0 5 ( ( ( ( ( (
PVI 0 30 o 100 - - ( ( ( ( ( (
SPOC 0 36 6 20 - - ( ( ( ( ( (
SPCO 0 12 0 24 0 50 ( ( ( ( ( (
SPMET 0 6 0 20 - - ( ( ( ( ( (
SPHB 6 20 2 14 0 25 ( ( ( ( ( (

REC.

Time interval selectionPress the third left item in the trend graph to set time interval of
displaying numeric parameters. Available options are 5, 10, 15, 30, 45min and 1, 2, 4 hours.
This item is not active in the trend table and you can only vieseleeted interval in the graph.
Viewing numeric values in a specifictim@r ess g or 3 in the trend
values in a specific time. When you press these buttons, the cursor moves through the graph
and points to a specific time. Thisasly possible for 5, 10, 15, 30, 45 min, and 1, 2 hr. intervals.

The related numeric value to this time is displayed above the cursor.

Press or¢ in the trend tabléo move up or down in the table and view numeric values of
specific times.

Selecting the previous or next page in the tréreéss4 or ®in the trend graph to view the
previous or next page of a parameter trend. In other words, you can adjust start and end times
of the x-axis. Every time you press these buttons, the time scalexisxvill change to the

extent of the adjusted interval in the third left item.

Press& or¥ to view the previous or next page oéttrend table.

Viewing the first or last page of the trerRtess( or M in the trend graph to view the last or the

first page of the trend of each parameter.

Press& or X in the trend table to view the first or the last page of the table.

ARIA has the ability to record signals and parameters using SAADAT thermal recoFd€t and TC
stations

Recording capabilities in the system

ERE I I I

Recording speed is adjustable to 6, 12.5 and 25 mm/s.
Up to 2 selectable waveforms recording.

The automatic recding with selectable time intervals

The real time andontinuougrecording

10, 20 and 30 second real time recording of the waveform
Recording parameters when alarms occur

Recording of fixed waveform (Freeze)

Recording of numerical parameters

Recording fromfREND

Recording from NIBP LIST

31

(



Chapter 2: System Configuration

1
1

=a =

Recording from ARR LIST
Recording from ARR WAVE

- HORE f RECORDER MEMU W

TRACE 1 REC SWEEP
ECE Ref 25 mmis

mMARUAL REC TIME | PERICDIC TRACE 1
10 Sec ECG Ref

INTERW AL
13 Min

Figure2-12 Recorder window

Record channel waveform selectidn:general, 2 waveforms can be selected for recording
(TRACE 1, 2). Each record channel can be adjusted separately. Available choices for
determining the waveform of channels one and two iARIA system are: ECG, SpO2, IBP1,
IBP2, RESP, GAS and OFF. ARIA device with TC station, these options include: ECG Ref
(recording from reference lead) and ECG ALL (recording from all leads).
By setting TRACE 1, 2 to "OFF", recording of numerical parameters is done only. By setting
other options, the system recoréeactivated and recording is done through it.
RECORDER SWEEPAvailable options are 6, 12.5 and 25 mm/s.
Manual REC. time:Available options are MANUAL, 10 sec, 20 sec, 30 sec and
CONTINUOUS.
0 By setting it to 10, 20 or 30 seconds, by pressing the "BEGP" key on the front
panel of the system, real time recording starts from 5 seconds before, and after 10, 20
or 30 seconds, recording is automaticalhed
0 In CONTINUOUS mode, by pressing the "REC/STOP" key on the front panel of the
system, recordingtarts from 5 seconds before and continues until the "REC/STOP"
key is pressed again.
Periodic recording The PERIODIC INTERVAL item is used to select the time interval
between automatic records.
Available choices are 15 minutes, 30 minutes, 1 hobgus, 4 hours, 8 hours, 12 hours, 24
hours and OFF.
In automatic recording, it is also possible to select the waveform of each channel separately
through PERIODIC TRACEL, 2 items.
The monitor records for 10 seconds at the time intervals set in thisssectio
Parametric Recordin ar amet ri ¢ recording starts when yol
in RECORDER WI NDOW are set to AOFFO.
Alarm Recording | f AALARM RECO is set ON in each pa
automatically starts recording when alarm occurs. Alarm recording is activated when the
numeric parameters violate adjusted alarm limits or when an arrhythmia event occurs.
When an alarm of parameters has occurred, only numeric parameters will be recorded and
par amet er dériggeredahe alam redord is marked with an arrow.
During HR alarm recording, the monitor also records 20 seconds of ECG waveform.
You can AONO or AOFFO alarm recording in HOM
be set in each parameter menu.
Freeze Recordn: The monitor prints out 20 seconds of the selected waveforms and numeric
parameters in FROZEN mode. So, you can freeze abnormal waveforms on the screen and
record them.
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1 TREND RecordingThe monitor can print out the trend graph and numeric paramettgs i
current TREND WINDOW. Select "RECORD" in TREND WINDOW to start recording.

1 ARR EVENT LIST Recording The monitor can print out ARR EVENT LIST. Select
"RECORD" in ARR EVENT LIST WINDOW to start recording.

1 ARR WAVEFORM Recording The monitor can prinbut stored arrhythmia waveforms in
ARR WAVEFORM LIST WINDOW. Select "RECORD" in ARR EVENT RECAL/WAVE
WINDOW to start recording.

1 NIBP LIST Recording The monitor can print out NIBP LIST. Select "RECORD" in NIBP
LIST WINDOW to start recording
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Recorder paper

A Warning
1

Do not touch the recorder head while recording and immediately after recording bec
is so hot and may lead to personal injury including burns.

1 While the recorder is working, the record paper goes out steadily. By pulling the pag
recorder will be damaged.

Fil Note
1

Use only manufacturer recommended white thermosensitive record paper, other
recording quality may be poor and tiermosensitive printhead may be damaged.

1 Do not use grid paper.

1 Do not use paper with edges that are pasted or have turnups at the start of the roll
need to be used unavoidably, replace with new paper roll as soon as possible befo
roll is used up.

1 Thermosensitive surface of paper should be placed facing the head. Make sure to [
paper correctly.

@ (b)
Figure2-13 Paper placement a) incorrect, b) correct

1 The paper detector may not operate properly if covered with foreign matter. There
you find foreign matter on the sensor, remove it and clean the sensor.

1 If the paper is jammed, open the recorder door and remove the paper. Do not pull tr
by force.

1 Be careful when inserting paper. Avoid damaging the thermosensitive printhead. |
touch thermosensitive print head.

1 Itis recommended to use the papadth colored marks intended to aware that the pap:
near to finish. Otherwise, the operator should be sure about sufficient paper for recol

Data printed on recorder paper

1 Recording TypgMANUAL, PERIODIC, ALARM, FREEZE, (Parameter) TREND, NIBP
ARR)

1 Recording Date and Time
i Bed number
1 Patient name, Patient ID, Gender, Height, Weight, Date of birth
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=A =4 =8 =8 =9

Recorder Technical Alarms

Parameter name and value
Sweep Speed
ECG lead, filter and gain or RESP lead on the waveform
Hospital and ward name
Physician name

service of the manufacturer.

Message Cause Solution Explanation
Rec. Turn the system off and then difi.the
Software Software error | problem persists, contact after sa
Error service of the manufacturer.
Recorder Turn the system off and then on. If t
Hardware error | problem persists, contact after sa
Fault .
service of thenanufacturer.
Rec Door| The recordel
Open door is open Close the recorder door.
Alarm level 2 the
Recorder pape TESERE &
Rec  Pape displayed in yellow
out Bas been use| Insert a new paper roll. background. By
P- pressing ALARM
SILENCE,
S ISl Stop operation for a few minutes Ezg(l;%:ggnc:a and
High Temp | head is too hot. bop : €S gray
alarm is disabled
and ignores this
fault.
Print  head! Print head Turn the syste_m off and then on. If t
: o problem persists, contact after sa
High Vol. voltage is high. .
service of the manufacturer.
Print  head Print head Turn the system off and then on. If t
. problem persists,contact after sale
Low Vol. voltage is low. .
service of the manufacturer.
Time out! The recordel Turn the system off and then on. If t
problem persists, contact after sa
Error could not record
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TC

For direct connection of voice and data channel&RIA with TC standto the contact center of the
emergency department, the following information must be entered in Home /ARIA TC/SETTING
Menu.

The below information must be set by trained customer sesxjoerts.

o I HOME £ T FSETTIMG MERU M "

HOST :

SERMICE :

DEWICE IC

PHOME_PLIM :
ARIA PHOME :

SET

Figure2-14 TC window

HOST: IP address or domain of TC server.

SERVICE: name of service in TC server.

DEVICE ID: identification number of the device.
PHONENUM: phone number of theontact center.

ARIA PHONE: number of inserted SIM card in the device.

=A =4 =8 -8 =9

A Warning

1 To prevent interference of data sent from different devices, select a unigue ID fo
device.

Ed Note

I To enter the above information, you must know the device passvZatisfter sales service.
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3) System Functions
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Introduction

In this chapter, the function of modules and various capabilities éfRi¥e monitoring systemvill be

explained This system is equipped with various modules for vital signs monitoring. Cardiac signal
monitoring and arrhythmia detection, breathing mairith blood oxygen, invasive and narvasive

blood pressure, temperature, respiratory gases and depth of anesthesia are among the functions of the

ARIA system.

5§ Note

 Depending on the device model, some features may be disabled in your system.
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ECG

General information

Monitoring the ECG produces a continuous waveform of the patient's cardiac electric activity for an
accurate assessment of his current physiological state. The process of depolarization and repolarization
of the myocardium generatelectric potential that are sensed by ECG electrodes on the skin. These
electrodes are typically attached to the patient's right arm, left arm and left leg. The monitor processes

and amplifies these signals and presents the ECG waveform on the sciggiro@er connection of
the ECG cables can ensure satisfactory measureN@mbal QRS complex involves:

1 Tall R-wave completely above or below the baseline
1 T-wave less than orhird of the Rwave height.
1 P-wave much smaller than the-Wwave.

Figure3-1 Standard ECG waveform

A Warning

1

1
1

This device is defibrillator proof, and this feature requires use of manufacture spi
accessory including electrodes, lead wires, and patient cable.

Do not touch the patient, bed, table or the monitor during defibrillation.

Interference from a negrounded instrument near the patient and/or ESU (Electrosul
Unit) interference can cause the waveform inaccuracy.

Sel ect pati ent mode <carefully, becau:
working different in Adult and Neonate modes.

Patient Preparation

1. Prepare the patient's skin prior to the electrode placement.

il
il
il

1

2. Put the electrodes on the patient body. Before attachment, apply some conductive gel on the

The skin is a poor conductor of elecity; therefore preparation of the patient's skin is

important to facilitate good electrode contact to skin.
Shave hair from the selected sites, if necessary.

Wash sites thoroughly with soap and water. (Never use ether or pure alcohol, because increases

skin impedance).
Rub the skin gently to increase the capillary blood flow in the tissues.

electrodes if the electrodes are not-seipplied with electrolyte.
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3. Attach clip or snap to electrodes prior to placement.

ECG Lead Wire Placement

The ECG patient cable consists of 2 parts: The trunk cable that is connected to the monitor and the
patient lead wires that are connected to the patient. Available cableatypélse various methods of

lead placement are described in the following section.

Electrode placement for 3Wire cable

Figure3-2E| ect r o d e s 6-wile @CGactbieo n

Electrode | Color Attachment location

Right Arm Nea the right shouldr,
(RA) . directly below theclavicle

Left Arm Near the left shouldbr,
(LA) O diredly below theclavicle.

Left Leg :
(LL) . ontheleft hypogastrium.
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Electrode placement for 5Wire cable

Chest-V1 /‘.} ‘

RL

Figure3-3El ect r od e s 6-wite @€Cachbleo n :

Electrode | Color Attachment location

Right Arm . Nea the right shouldr, directly
(RA) below theclavicle

Left Arm O Near the left shouldr, diredly
(LA) below theclavicle.

Left Leg ‘ Ontheleft hypogastrium.

(LL)

Right Leg ‘ Ontheright hypogastrium.

(RL)

Chest (C) O Onthechestasillustrated below.
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For ECG 5-WIRE mode,attach the C-electrodeto diff erent positionson the chest:

=8 =4 =8 -8 -8 -8 899919

Clavicula Mid-clavicular
\ / line
= Mid-axillary

line

Figure3-4C or V el ectr odwie&CQcabteat i ons

V1 on 4th intercostal space at the right sterna margin.

V2 on 4th intercostal space at the left sterna margin.

V3 midway between V2 and V4 electrodes.

V4 on the 5th intercostal spacetlag left clavicular line.

V5 on the left anterior axillary line, horizontal with V4 electrode.

V6 on the left middle axillary line, horizontal with V4 electrode.

V3R-V6R on the right side of the chest in positions corresponding to those¥6V3
VE over te xiphoid position.

To place the electrode in the back of the body, install electrode C in one of the following places:
V7 on the 5th intercostal space at the left posterior axillary line of back.

V7R on the 5th intercostal space at the right posteritiagxline of back
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ECG leads and how they are calculated

Right Arm Left Arm

(a) (b)

Figure3-6 a) and b) Electrodes locations and ECG leac

Note

1 Depending on the type of cable\@re or 5wire), the different leads I, Il, 1ll, aVR, aVL,
aVFandV can be chosen

LEAD Explanation
I LA-RA
Il LL-RA
Il LL-LA
aVR ﬁ RA-
2
aVvL M LA-
2
aVF M LL-
2
RA+ LA+ LL
Y C— 3
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Electrode placement for 5Wire cable

Electrode | Color Attachment location
Right Arm Nea the right shoulder, directly
(RA) below theclavicle

Near the left shouldr, diredly
below theclavicle.

Left Arm
(LA)

(LL)

Right Leg

(RL) Ontheright hypogastrium.

Left  Leg . Ontheleft hypogastrium.

Chest (C) Onthechestasillustrated.
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arning

AW
)l

E |

=a =

E

Unplug the ECG cable from the socket, the error message "ECG NO CABLE" sho
displayed on screen.

Before monitoring, check ECG cable safety and replace cables that are damaged, sc
torn, or their distorted leadires.

Pay attention that ECG cable is not subjected to tension during connection.

ECG cable may be damaged if they are connected to a patient during defibrillation.
that have been connected to a patient during defibrillation should be checked fonflitgti
before being used again.

To ensure patient safety, all leads must be attached to the patient. Make sure that th
contact between the conductive parts of electrodes, including the neutral electrode
other conductive parts including &ar

Use only one type of electrode on the same patient to avoid variations in electrical res
For ECG monitoring, it is recommended to use silver/silver chloride electrode.
dissimilar metals are used for different electrodes, the electrodesamag large offse
potentials due to polarization, which may be severe enough to prevent obtaining a
trace. Using dissimilar metals may also increase recovery time after defibrillation.
Check once a day whether there is any skin irritation resuibed the ECG electrodes.
so, replace electrodes or change their sites.

Line Isolation Monitor (LIM) fluctuations may resemble actual cardiac waveforms anc
activate heart rate alarms. Such fluctuations may be minimized by proper electrode ai
placement, as specified in this manual.

When using Electro surgery equipment, leads should be placed in the furthest
distance from Electro surgery electrodes and its grounding plate to avoid burning.
The placing of the ECG leads will depend ontihpe of surgery that is being performed. F
example, with open heart surgery the electrodes may be placed laterally on the che
the back. In the operating room, artefacts can sometimes affect the ECG waveformr
the use of ESU (Electro Surglddnit). To reduce this effect, you can place the electrc
on the right or left side of shoulders and on the top side of the stomach. Avoid plac
electrodes on the upper arms (except when the ECG waveform is too weak).
Improper connection of the E&eturn electrode might lead to patient severe burn.
When using ESU, never place an electrode near the grounding plate of the Electro
device, otherwise there will be a great deal of interference with the ECG signal.

Do not immerse ECG leads comiglly in water, solvents or cleaning solutions because
connectors are not waterproof.

Do not sterilize ECG cable by irradiation, steam or ethylene oxide.

Use only the ECG cable introduced by the manufacturer. The use of other ECG cab
cause mdlnction of the system and reduce its safety during the use of electroshock.
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ECG parameter and its settings

HR Unit  HR Source
T T
HR BFM (AUTO) @ | Beat Symbol

_———1—PVCs Value
PVCs:0 X J—» Alarm off Symbol for PVCs

Heart Rate «—— 8 0
ST:-0.18 & +—> Alarm off Symbol for ST

——1 > ST Segment Value

Alarm off Symbol «—— & PACE : OFF————> PACE Detection

(or Alarm Limit)

Figure3-7 ECG parameter area

5§l Note

f

In the absence of a proper signal, the monitooisable to count the heart rate and inst
of the HR number, the symbel) is displayed in the ECG window. The following are 1
reasons for this:
1 For 3wire cable:
- Each of the electrodes is disconnected or not connected properly.
1 For5 or10-wire cable:
- Both or one of the electrodes of reference lead are disconnected or not cor
properly.
- The RL electrode is disconnected or not connected properly.
ECG signal saturation occurs when the signal is not displayed and exceeds lowearc
limits of the display area.

Click on ECG parameter, the following window will pop up:

| ECGE PARAK WMERL ® |

BEAT WOLUME|  ECG Awg. HR SOURCE | LEAD TYPE
1 8 SEC AUTO 10 WIRES
HR: ALARM AL LIn ALM LEVEL
OFF 50 ~ 150 1
ARR ST
ANALYSIS=s | ANALYSISSs

Figure3-8 ECG window
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BEAT VOLUME

ltcanbesebet ween fl10 to A70 and AOFFO; "OFF" i ndi c
volume.

ECG Avg.

To calculate HR value average, the values are sent per second to averaging section and any change
based on user setting is made in output data.

Available gtions for HR AVERAGE are 4s, 8s and 16s.
Response time of monitor to HR change with regard to different HR averages is as follows:
By selecting any of these options, HR number changes will be applied up to the set time. For example,

by selecting HR AVERA&E: 8, if HR changes from 90 to 200, it will take a maximum of 8 seconds to
show the changes in HR.

Response Time
HR Avg.=4 HR Avg.= 8 HR Avg.= 16
HR= 80 to 120 BPM 5 6 11
HR= 80 to 40 BPM 7 8 13

* The above results are for lead |l eeference lead.

5§l Note

1  When HRIis high (for instance when HR reaches to 120 bprachycardiy the alarm is
activated after 6 seconds. (by setting HR alarm limits between 60 bpm and 100 bpm

1 In case of cardiac Asystole, the alarm is activaftel 10 seconds (from 80 bpm to O bpr

1 The ECG module is able to reject TALpulses greater than 1.2 mv.

1 The maximum amount of current thatdsliveredto the patient to detect the presence
leads is 90 nA.

1 Specifications of the noise eliminatioimcuit: the common noise signal with a current ral
of 10 pA is applied inversely to the main lead.

i The ECG cable consists of two parts, one end is the connector that connects to the
and the other end is the leadwire that connects to the fabedy.

1 Heart rates measured for 4 irregular rhythms acrding to IEC 606Q1L-2-27:2011are

as follows:

Irregular rhythm HR (bpm)- adult HR (bpm)- pediatric HR (bpm)- neonate
3aventricular bigeminy 85 85 85
3b slow aternaing 30 30 67
3crapid alternating 126 126 126
3d ddiredional systoles 40-105 40-105 87-105
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HR Source

The

hear't rate may be derived from 0 EGighals.

Default setting for this item iBUTO.

[ﬂNme

E |

In AUTO mode the heart rate is calculated from the module that its accessory is con
to the monitor.

If two or more signals are being monitored simultaneously, the heart rate calculation
done based on the signals prioritg., ECG, IBP1, IBP2, IBP3, IBP4 and SPO2 sign
respectively.

If the heart rate is calculated from any signal except B&Ralarms will be enabled bas
on HR alarm settings (Alarm Level and Alarm Limit).

If HR SOURCE is set to any module except ECG, HR will change to PR and its fe
(e.g., unit) will change corresponding to the selected module for HR SOURCE.

If HR SOURCE is set to any signal except ECG, beat symbol and sound will be acc
to the selected signal.

| f AHR SOURCEO is set to any modul e &
system, HR value will not be displayed.

Calculating HR from IBP signas possible just from ART, PAP, RVP, LVP and IBP label
signal.

HR value measurement range is 25~240 bpm, when the HR is calculated from IBP s
Calculating HR value from IBP signal is not possible in the following conditions and th
value will be displayed ---":

o Al BP1/ I BP2 STATI C PRESSUREO message
o Al BP1/ 1 BP2 SEARCHO message on the sc
0 HR value less than 25

0 Selecting CVP, LAP and RAP labels.

LEAD TYPE

To adjust ECG measurement mode to 3 WIRES, 5 WIRES and 10 WIRES.

HR ALARM

ASpoO2

Pick "ON" to enable alarm functions such as parameters blinking, audio alarm and light indicator. Pick
"OFF" to disable the alarm functions and there will L***asymbol in the parameter area.

ALARM LIMIT

ECG alarm is activated when the hearerakceeds adjusted ALARM HIGH value or falls below

adjusted ALARM LOW value (min:30 and max:250)

ALARM LEVEL

Selectable between 1and 2. Level 1 represents the most serious case.
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ECG EVENT
This item is inactive.

ALARM REC.

By activating this featurayhen ECG alarms occur, a record is taken of the signal and its parameter.

49



Chapter 3: System Functions

ECG Alarms
Physiological Alarms
ALARM SITUATION DESCRIPTION
HR HIGH Heat rateviolates ajustedhigh limit & H/Bueblinks.
0 The alam indicator flashes.
HR LOW Heat rateviolates ajustedlow limit 0 The alarm sound is
0 The alam messageis displayedin a
badkground corregponding to its level.
_ _ o H/&lueis"00".
ECG ASYSTOLE | Heat beatis not detected ifast10 8 The alam indicaior flashes.
se@nds.
0 The alarm sound i s
0 The alam messageis displayedin red
badkground .
Technical Alarms
Alarm Cause Solution Explanation
Alarm level 3- the message
is displayedin cyan
. badground. By pressig
ECG NO CABLE | ECC céble s not connected | 0 e caple. ALARM SILENCE,

to the system.

badground beammes gray
and alamiis disabled and
ignoresthis fault.

ECG CHECK Theleads are not properly Make sure that thementioned leads
LAIRAILL connectes. areproperly connecied to patient.
Turnoff and on the system. If
ECG modue failure this me'al‘sag?jbs\fdisplsayleegagain,
ECG DEFECT contactlocal After SaleSavice.

ECG CHECK RL
OR ALL

RL or otherleads are not
properly connecte.

Make sure thatall leads(esp.
RL) and patient cable are
properly connected to patient.

Alarm level 2- the messageis
displayedin yellow
badkground. By pressing
ALARM SILENCE,
badcground becomes gray and
the alam is disabled and
ignoresthis fault.
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LL or otherleads are not
ECG CHECK LL OR oy connected Make sure thatall leads (esp.
ALL properly LL) and patient ceble are
properly connected to patient.

LA or otherleads are not Make sure thatall leads (esp. LA)

properly connected and patient cable are properly
connected topatient.

ECG CHECK LA
OR ALL

RA or other leads are not | Make sure thatall leads (esp. RA)

ELiE CIRELS 2 properly connected and patient cable are properly

OR ALL connected to patient.

_ M thatC| E
ECG CHECK C (CR | ¢ jeadis not properly c:ﬁ(ee ;ruerf)roZercI:y i?)?langgtejct(j
C3IC4IChIC6) connectedto the patient. patient

5§l Note

T If the alarm persists after checking the mentioned solution, inspect the ECG cable
damage. For more information, contact local After Sale Service.

51




Chapter 3: System Functions

Arrhythmia Analysis
Arrhythmia means any disturbance or irregularity of cardiac rhythm. Stability of the cardiac rhythm is
essential for sufficient pumping function of the heart and adequate cardiac output. Maintaining adequate

cardiac output is vital foorgan perfusion and survival. Arrhythmia can cause a decrease in cardiac
output. Therefore, fast and accurate detection of arrhythmia is critical.

The medi cal professionals can use the arrhythmia
rate, rhythm and ectopic beat) and give proper treatment.

The following image shows normal signal and some detectable arrhythmias in this monitoring system.

Regular sinus rhythm /J'/\—'J'/\—Al/\—*#\—fs"/\—«l
Sinus tachycardia WW\AL\
Sinus bradycardia -'Jf/\~ 'J,/\ ‘J'/\ «lﬁ

Ventricular Tachycardia \/\M/\/WM

Sinus pause M\M

Ventricular Fibrillation \N ~~/_~ o~ o,

Premature Ventricular Contraction A_AA’/QJ’—A\/‘LMM

Atrial Fibrillation M\MMM

Figure3-9 ECG signal; normal and some arrhythmias

A Warning
1

The ARR monitor can only be operated by personnel who have passed professional
and are familiar with this manual.

1 The ARR monitor is intended for use only as an adjunct in patient asseskmamngt be
used in conjunction with clinical signs and symptoms.

Fi Note

1 When the arrhythmia monitoring is active, the heart rate (HR) is calculated by the arrh
software.

This monitor can detect up to 13 types of arrhythmias.

1
1 Arrhythmiamonitoring is available for adult and pediatric patients and it is not recomme
for neonates.

1 ST, ARR, Pace and HR are calculated from main lead that is displayed on the first tr
can be adjusted in ECG menu.
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)

It is recommended to use ECG leant Il to have the best accuracy of ARR software.

Arrhythmia detection algorithm principle

The arrhythmia algorithm is based on template matching. (A template is a group of beats matching the

same morphology). This algorithm is divided into four paittection, feature extraction, labelling,
and rhythm classification.

9 Detection algorithm: detects waves in ECG signal that could be QRS complexes.

1 Feature extraction algorithm: During the learning phase an initial set of QRS templates or
complexes is biti Beats that have a similar shape are placed in the same pattern. Then the

monitor creates a reference templ ate

based

pattern. When a new true QRS complex is detected, it is compared with the exisjitates.

If no match is found, a new QRS template is added to the template set.

9 Labelling algorithm: analyses all templates. Each template and the beats belonging to it are
labelled with one of the following names: normal beats, premature ventricuksr (BP&&C:
Premature Ventricular Contraction) and unknown beats. Premature Ventricular Contraction
(PVC) is ectopic impulse originating from ventricles, before the normal electrical activation

Note
1

)l

sequence of the heart has occurred.

Rhythm classification algorithm: refers to analysis of sequences of beats. The monitor

compares the sequence of the | ast t we l

memory. With this process, the monitor can confirm the occurrence of an arrhythmia

Parallel to this process there is an algorithm for detection of ventricular fibrillation and
fibrillation are based on waveform analysis an®& Rtervals analysis.

If two or more arrhythmias are detected simultaneously, the monitor alarms imbegent
priority.

When PACE is turned ON, for patient with pacemaker, the system will not dete
arrhythmia relating to premature ventricular beats.

At most one minuteafter AFIB (atrial fibrillation) occurs, the corresponding alarm
announced andhé time of its occurrence is stored in Trend.

When ARR analysis is enabled, current PVC values are trended every 20 seconds
be reviewed on the TREND window.

When arrhythmia monitoring is active, the PVC value is shown in ECG parameter w
in the following figure and updated every 5 seconds.

The classificatiorof each beat (Beat Classification) is based on the analysis of indiv
beats. If the characteristics of the new beat do not match the normal patterns, this
classified as premature or unknown. The monitor uses all beats to calculate the HR
and excludes unknown beats in the classification of arrhythnias
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Arrhythmia window

| | ECGIARR ARALY SIS MEMU X |

ARR MONTOR
Cip ARR SETUP:=:= ARR RELEARMN
ALL ALK LEWEL ALL ARCHIVE
ARR LIST== OFF OFF
ARR DEFALULT

Figure3-10 ARR analysis window

1 ARR MONITOR: Thisitem is used to enable or disable arrhythminitoring. The default is
AOFPRAMh.en the Arrhythmia monitoring is disabl
parameters area.

1 ARR SETUP:The ARR SETUP table allows you to configure arrhythmia monitoring
accordingly to your pmahythmaretedtslisted éheéhd frst coldnnl det |
of the table. Using the remaining columns, you can modify the attributes of each event. Fields
that are not applicable for certain event category are shown with dash symbol, while those that
cannot be modified arghosted.

A | ECGIARRISETUP MERU » |

ARR ALMLEYEL RATE COUNMT  ARCHIMNE
“FIB 1 - - ETR:
WTEC 1 ==120 =3 5TR
LR 1 ==120 ==3 STR
AR 2 ==114 ==3 STR
¥ | ¥ | i | i | CHAMGE |

Figure3-11 ARR setup window

1.Press 6 to scroll up or down and select your desired arrhythmia event to configure.

2.Prese== to scroll through pages.

3.Press CHANGE to access settings of the selected arrhythmia event in the below menu.
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- ECGIARRISETURCHARNGE MEMLI ®

ARRASYSTOLE
AL LEVELT RATE: - COUNT: - ARCHIV E:STR

ARCHNE

Figure3-12 CHANGE window (sample)

o0 ALM LEVEL: This item is used to set the alarm level of each arrhythmia event. Available
options are 1, 2 and OFF

5§l Note

T Al arm | evel for AASYSTOLEO, i salysBsdeveh In (

0 RATE: This parameter determines the heart rate in each arrhythmia. By setting this
parameter as well as Count, you can determine the point at which an event call is triggered.
You cannot modi fy the rate f o,r MBASGEMIOLYE®D,,
iAiTRI GEMI NYo, APAUSO, AAFI . BO and AFREQUENT P
ARUNO and AAI VRO derive their rate settings

Arrhythmia event Rate setting
VTAC 100200 step by 10
RUN Same as VTAC rate
AIVR <VTAC ratel
TACHY 100200 step by 10
BRADY 30-105 stephby5

0o COUNT:This parameter specifies the number of PVCs in each arrhythmia. By setting this
parameter and rate, you can determine the point at which an event call is triggered.
You canodot cmodit f ¥ ot h éifAVSY SKIGQU EWEM O GEMI NY O,
AiTRI GEMIANXEGHYBRADYO, AAFI BO and APAUSO.
Count of f@AAI VRO is O3 and it cannot be modi
the table below

Arrhythmia event Count setting
VTAC 512 sephyl
RUN (VTACcount-1) ~3 step by 1
FREQUENT PVCs | 1-15 stephby1l
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o ARCHIVE: You can determine whether the selected event and its information are stored

and recorded automatically or both.

STR: Stores the selected arrhythmia event.

REC: Automatically records the selected event.

STR/REC: Stores and records the selected event sametiusly.
OFF: No action if arrhythmia event activates.

F§l Note

1
1

You can view the stored events in ARR EVENT RECALL Window.
You can us e ifALL ARCHI VEO i n SETUP w
condition to the same state.

1 ARR RELEARN:Selecttst art a | earning procedur e.
in the message area.

5 N
T

)l

ote

In most situations the learning procedure takes about 20 seconds.

| f the monitor coul dnot find 6 match
contnuesand t he ARELEARNO message remains
happens.

Before starting learning procedure, verify quality of the ECG signal and ensure

displays a normal reference pattern.

While the monitor is in learning phase, all attimia alarms and trend collection &
suspended.

The monitor automatically begins to learn a reference template whenever you exec
of the following tasks (If ST ANALYSIS is ON and there is no technical ECG alarm a¢
like CHECK LEAD):

- Turning on the monitor

- Connecting ECG cable.

- Changing an ECG lead configuration.

- Choosing ANEWO in HOME/ PATI ENT | NFOR
It is recommended to perform relearn procedure under the following conditions:

- Alead is reconnected or electrodes are reposiiione

- Eight hours have passed since last reference complex learned.

- Other significant changes appear on

56

The



Chapter 3: System Functions

1 ARR LIST: You can review any stored arrhythmia event (maximum 80 events) in this menu.

- ECG/ARRJARR LIST MENU X
80 AFIB 1000772017 09:47:20
79 TRIGEMINY 1000772017 09:46:55
78 BIGEMINY 1000772017 09:46:47
76 ANVR 1000772017 09:46:30

h 4 ’ v l ES ‘ i I WAVE ‘DEL!UNDEI REC l

Figure3-13 ARR LIST window

REC item allows you to record the arrhythmia signal. If settings of REC SWEEP: 25mm/s
and REC TIME:12 sec are selected in HOME /RECORDER menu, arrhythmia signal will be
recorded for alhat 12 seconds. This record starts from 6 seconds before arrhythmia event and
will continue until 6 seconds after that.

SelectDEL/UNDEL to choose an arrhythmia event for removing from the list. When you
select this item, the selected event will be hiditkgl and deleted if you exit the ARR LIST
menu.

Select WAVEto see detailed informatiasf an arrhythmia event

< | ECG/ARRIARR LIST/ARR WAVE MENU X |

Figure3-14 WAVE window

With the control keydottom of the pagehe waveform angarameters related to different
arrhythmias can be viewed and recorded

1 ALL ALM LEVEL: Press to set the level of all arrhythmia alarms to the same value or to
disable all of them.

ALL ARCHIVE: Press to set all arrhythmia ARCHIVE condition to the sante.sta

ARR DEFAULT: Select this item to load the manufacturer default settings for ARR parameter.
Because all your previous settings will be missed by selecting this item, the system asks for
your confirmation before changing settings

=a =

57



Chapter 3: System Functions

Arrhythmia Alarm Messages

(Arrhythmias are in order of priority):

Arrhythmia

Time of occurrence & Cause

ECG ASYSTOLE

5 seconds pass without the detection of valid QRS comple

VFIB ARRHYTHMIA

Ventricular Fibrillation: The monitor identifies a sinusoig
waveform with fibrillation characteristicsCeftain ventriculatf
tachycardias have sinusoidal waveforms closely resem
those of ventricular fibrillation. Because of the similarity
these waveforms, the monitor may classify such type
ventricular achycardia as ventricular fibrillatior)

VTAC ARRHYTHMIA

Ventricular Tachycardi a: N
time interval T= (60*(N1))/R, where N is defined as the VTA
count and R is defined as the VTAC rate.

RUN ARRHYTHMIA

Ventricular Run: Sees of 3 to N1 consecytive PVCs with
beat to beat rate O the VT

AIVR ARRHYTHMIA

Accelerated Idioventricular Rhythm: Series of 3 or more P
with a beat rate less than the VTAC rate.

BIGEMINY ARRHYTHMIA

Ventricular Bigeminy: Sequence of beatsth the pattern:
normal, PVC, normal, PVC, normal, PVC

TRIGEMINYARRHYTHMIA

Ventricular Trigeminy: Sequence of beats with {hettern:
normal, normal, PVC, normal, normal, PVC

COUPLET ARRHYTHMIA

Ventricular Couplet: Sequence of beats with bhattern:
normal, PVC, PVC, normal, PVC, PVC

BRADY ARRHYTHMIA

Sinus Tachycardia: HR O TA
TACHY ARRHYTHMIA abnormal beat breaks the analysis sequence and re

analysis.

Sinus Bradycardi a: HROorBtReA

abnormal beat breaks the analysis sequence and rg
analysis.

AFIB ARRHYTHMIA

Atrial Fibrillation: Formation of QRS complexes in irregu
intervals

PAUS ARRHYTHMIA

Actual RR interval more than 2.1 times of the averag®
interval.

FREQUENT PVCs

More than N (event count set in the ARR SETUP WINDO
PVC per minute.

ST ANALYSIS

ST segment deviation is defined as the displacement above or below the isoelectric level. The ST
segment algorithm documents changes in ST segmedult patients that can be indicative of the

severity and duration of myocardial ischemia. Since many ischemic episodes are silent or painless,
continuous monitoring of ST segment changes can provide the earliest warning of ischemic events. The

measuement of deviation compares the isoelectric point to the ST measurement point.

The isoelectric point defines the point of zero voltage (no electrical activity) with a default position of
80ms from R wave as Omsec in the horizontal (time) axis. The ST guints in the ST segment
between point and the T wave, at a default position of 110 ms after R wave. The ST measurement for
each beat complex is vertical difference between the two measurement points, ST and 1SO. The

following figure illustrates a typal QRS complex.
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R-wave peak at 0 msec

] point

> Difference = ST value

Isoelectric point,default - 80 msec ST measurement point,default -110msec

Figure3-15 ST segment

The ST algorithm examines QRS complexes that are classified as normal beats (detection and
classification of beats is provided by the arrhythmia detection algorithmjedetbsbeats that have a
ventricular origin.By combining the characteristics of nabeats, it creates an averaged QRS
complex. ST segment deviation is calculated in this way.

Note

T ST monitoring function is AOFFO0O as a
monitoring is necessary.

1 When ST monitoring is enabled, current $dlue is stored and can be reviewed in
TREND window.

1 Only normal beats are considered in calculation of ST value, and beats with ventricula
or abnormal QRS complexes are not considered in the ST analysis

1 If ECG signal is noisy carrhythmias such as AF/Flutter are present, it is difficult to ach
reliable ST monitoring.

1 ST monitoring is available for adult and pediatric patients, but it is not recommend
neonates.

9 If there are not at least 5 normal complexes in the labe&® of ECG signal, the ST vall
will not be displayed.

1 Applied lead for ST calculation is reference lead that is displayed in the first trace a

be adjusted in ECG menu.

To clearly show ST segment deviation, it is recommended to use Extended filter.

Measurement unit of ST segment iis AmVi

Measurement range of ST segment is betwdhmV to +2.0 mV. Measurement symt

of ST segment + means elevating amgeans depressing.

E N ]

| | ECG ST AMaLYSIS MEMU b |

ST ANALYSIS
an DEFAULT POINT== | ST RELEARN
ST ALARM ST LIMIT ALM LEVEL
OFF 02~ 02 1
EVENT DURATION
OFF

Figure3-16 ST Analysis window
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ST ANALYSIS

Select this item to enable or disable ST monitoring. The default is OFF. When the ST monitoring is
di sabled AST OFFO0O is displayed in ECG parameter

DEFAULT POINT

This window is used to adjust the position of both ISO and ST measurement points. When you change
the ST and ISO measuring points on the DEFAULT POINT window, the monitor recomputes the ST
deviation value accordingly.

As shown above, the DEFAULT POINT WIDOW shows the dominant QRS complex template. If the
templ ate is not established, a horizont al l i ne v
message AST ANALYSI S KEY IS OFFo will appear in

You may select ISO or ST, and then sWwitbhe knob left or right to move the cursor line. When the
cursor is at the intended position, you may select the base point or the measurement point.

Two vertical lines indicate the positions of the ISO and ST points.
1 ISO: It is the base point used tadioate the baseline point of the ST analysis. The default is

80ms.
1 ST: Itis the ST measurement point. The default is 110ms.

ECG STYDEFALULT POIMT MEMLU

EXECUTE

ISO adjustment keys ST adjustment keys

Figure3-17 Default point window

Ei Note
T

Peak of Rwave is the reference point for ST calculation and changing range of ST ar
are 5 to 400ms by step of 5ms.

9 It is good clinical practice to check the position of ISO and ST measuring points |
starting ST monitoring and completing learning procedure.

1 In practice, accurate determination of ISO and ST measuring points requires careful
evaluation.
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T TheST measurement point should be adj uc
significantly.

1 If pace is ON (for patient with pacemaker) or during learning procedure, there
waveform in DEFAULT POINT Window and you can see just ISO and ST linethis
condition, ST value will not be measured.

T A red vertical mar ker with ACHGO | abel
the measuring point has been changed.

1 Abnormal QRS complex is not considered in ST segment analysis.

ST RELEARN

Click on ST RELEARN in the ST ANALYSIS window to start learning procedure. The message
ARELEARNO is displayed in the message area. The

During the learning procedure, the following actions will be taken:

1 Average stored dominant QRS complex currently displayed on the DEFAULT POINT window
is deleted.
New dominant QRS complex template is identified.

1
1 New complex is displayed in DEFAULT POINT window.

F§l Note

1 The monitor automatically begins to learmeference template whenever you execute
of the following tasks (If ST ANALYSIS is ON):
0 Turning on the monitor
o0 Connecting ECG cable.
0 Changing an ECG lead configuration.
o Choosing ANEWO from HOME / PATI ENT |
T A yell ow vert i calabel @aTkreTRENDiwindow shawk teé time
which the learning procedure has been done.

ST ALARM
Select "ON" to enable ST alarm indications such as parameters blinking, audio alarm and light indicator.

Select "OFF" to disable the alaindications and call UA symbol in the ST parameter area.

5§l Note

9 If the alarm condition occurs for reference lead, the auidioal alarm is activated and tt
ST value blinks for lead outside the normal range.
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ST LIMIT

ST alarm is activated when the ST segment value exceeds adjusted ALARM HIGH limit or falls below
adjusted ALARM LOW limit. (Range:2.0 ~+2.0 step 0.1)

Default for upper limit is +0.2 and for lower limit i8.2.

ALM LEVEL

Available options are 1and 2. Level 1 means the most serious case.

EVENT DURATION

Select this item to determine ttime that a potential ST alarm condition must persist on ECG waveform
before the monitor classifies it as a valid alarm condition.

Available options for EVENT DURATION are OFF, 15s, 30s, 45s and 60s.The default is OFF and
alarm will be activated immediateif alarm condition happens.

ST Physiological alarnms

The alarm occurs when ST value of reference lead (by default: lead Il) exceeds the adjusted alarm
limits:

Alarm Cause
ST- 1l HIGH ST segment value violates adjusted high limit.
ST-1l LOW ST segment value violates adjusted low limit.

ST Technical alarms

Alarm Cause Solution Description

ST-

RANGE HIGH outside the high limitofth¢ 6 Ob s er ve t he

The ST algorithm haj 0 Check t he

I OUT OF | calculated value +1m\ measuring points. M et (1592 5 et

in the relevant

v
ST measurement range. | clinically indicated. WINDOW.
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The ST algorithm haj 0 Check tafde ST
ST- I OUT OF | calculated value -1mV | measuring points.

RANGE LOW outside the low limit ofth 6 Obser ve t he [
ST measurement range. | clinically indicated.
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ECG Trace menu

Touch the ECG waveform area to access the below menu:

ECG TRACE MENU X |
ECGLEAD | ECGSIZE | ECGSWEEP | ECGFILTER
[ AUTO 25 mmJs NORMAL
PACE DETECT ECG CALB LARGE SIGNAL
OFF OFF OFF

Figure3-18 ECG Trace window

ECG LEAD

You can choose the desired lead for the desired TRACE.

5§ Note

1 You can choose V, aVF, aVL and aVR just in EC{&&d mode.

1 Theleads V2, V3, V4, V5 and V6 can only be selected in EG{ed@®mode.

1 ST, ARR, Pace and HR are calculated from main lead that is displayed on the first tr:
and can be adjusted in ECG menu.

1 Due to higher amplitude of signal voltage in leads Il and ¥,recommended to select o
of these leads as main lead.

1 If an ECG waveform is not accurate while the electrodes are properly attached, try to
the lead.

1 In any situation that causes circuit saturation (such as Discharge of defibrillator), the
constant signal will be displayed, which usually does not last more than 5 seconds.

ECG SIZE

To adjust the size of ECG waveform, select gain value for eachrwadx.25, x0.5, x1, xX4 and
AUTO. In "AUTO" mode, the monitor chooses an appropriate gain automatically.

ECG SWEEP

Available options for ECG SWEEP speed are 12.5, 25, and 50 mm/s.
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ECG FILTER

For noises reduction, smoother waveforms or detai@eeforms, there are three options for filtering
the ECG:

FILTERTYPE FREQUENCY RANGES APPLICATION

NORMAL 0.5-40HZ Thismodeis applicablein nomal situation

In diagnosticapplicaion. butthe ECG waveform might

EXTENDED 0.05-100HZ i
have same noises.

This modemay reduce interference from Eledrosugery
MONITOR 05-24HZ equipment or can beused when the system has high
noises or doesn't have equipoentia earth.

PACE DETECT

"ON" is for patient with pacemaker and " OFF" is for patient witlpaaemaker. When PACE DETECT

is "ON", the ECG monitoring system detects and rejects pacergakerated signals from ECG signal,

so that they will be ignored in calculating the heart rate. Detected pacemaker signals will be marked on
the ECG waveform as Entimeter spike. If the patient does not have a pacemaker, it may be desirable
to turn the detection function OFF, so that artifacts in the waveform will not be mistaken for a
pacemaker signal.

A Warning

1 For patients with pacemaker, PACE DETECT nmhssswitched "ON", otherwise, the pa
pulses may affect HR counting and result in low precision of HR value.

1 For the patients with pacemaker, the monitor may continue to count the pacemaker
heart rate during the occurrence of cardiac arrest or aomgthmias. Do not rely entirel
upon monitor alarms. Keep the patients with pacemaker under close surveillance.

Fil Note
1

ECG signals with the slope of up to 1 V/s will not be counted as Pace signal.

1 Monitoring of patients with pacemaker is @nerally affected when PACE DETECT is
enabled.

1 In addition to normal paces, the pace detector detects ineffective paces and atrial p¢
occur between 150 and 250 milliseconds before ventricular paces

ECG CALIB

Pick "ON" to view 1mVcalibrated ECG wave. When it is "ON", the calibration waveform will be
displayed until closing the ECG WINDOW.
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LARGE SIGNAL

You can set this item to ON or OFF in ECG TRACE MENU of P1. Select ON to display only ECG
signal in the waveform area.
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RESP

General Information

The monitor measures respiration rate from the amount of thoracic impedance between two ECG
electrodes RA_L) corresponding to ECG Lead Il (or RIBA) corresponding to ECG Lead 1). The
change of impedance between the two electrodegddhe thoracic movement) produces a respiratory
waveform on the screen.

place of electrodes is important. Some patients, due to their clinical condition, expand their chest
laterally, causing a negative intrathoracic pressure. In these cases, itriscoptéee the two RESP
electrodes laterally in the right axillary and left lateral chest areas at the maximum point of chest
movement to optimize the respiratory waveform.

F§l Note

1 The RESP monitoring is not recommended to be used on patientexwdhmovements, a
this can cause false alarms.

1 Place the red and green electrodes diagonally to optimize the respiration waveform
the liver area and the ventricles of the heart in the line between the RESP electr
prevent cardiac overlay artifacts from pulsating blood flow. This is particularly import:
for neonates.

I Perform patient skin preparation as mentioned in ECG section.

RESP parameter and its settings

RESP Unit

1

RR |
BrPM

20 —————+—» Respiration Rate

Alarm off Symbol <—- XX APNEALIMIT : OFF.L__, When select "OFF" for APNEA LIMIT,
(or Alarm Limit) this message is appeared.

Figure3-19 RESP parameter area

Touch RESP parameter area to access the below menu:

RESP PARAM MENU X |

RR ALARM ALM LIMIT ALM LEVEL
OFF SE=25 1
APNEA LIMIT
10

Figure3-20 RESP window
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RR ALARM

Pick "ON" to enable RESP alarm functions such as parameters blinking, audio alarm and light indicator.

Pick "OFF" to disable the alarm functions, and there will rr_&\asymbol in the Parameter Area.
ALM LIMIT

RESP alarm is activated when the respirataig exceeds adjusted ALARM HIGH limit or falls below
adjusted ALARM LOW limit. (min:5 and max:150)

| RESD DAR Abd hAENI |

a

Il RESP ALARM LIMIT -

< LIJ

(m |
|

Figure3-21 RESP alarm limit adjustment

-

ALM LEVEL
Selectable between 1 and 2. Leveéfiresents the most serious case
APNEA LIMIT

To set the standard of judging an apnea case. It can be setito4Q0seconds and OFF and
increases/ decreases by 10s. When you. sel ect

5l Note

i APNEA alarm isalways enabled with level 1 and ON/OFF status of RR ALARM has
any effect on it

EVENT MARK
This item is inactive.

ALARM REC

By activating this feature, whéRESPalarms occur, a record is taken of the signal and its parameter.

RESP Tracemenu

Touch RESP waveform area to access the below menu:
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REZP TRACE MEML M
LEAD A0 SWJEEP
R A, %1 G mm/s=

Figure3-22 RESP Trace window

x0.5,x1, x2 and x4.
1 SWEEP: Available options for RESP SWEEP are 3, 6, 12/5, and 25 mm/s.
1 RR SETUP: This item is inactive.

RESP physiological alarms

LEAD : Available options for RESBEAD are "RALA" and "RA-LL".
GAIN: To adjust the size of RESP waveforms, select gain value for each channel from x0.25,

ALARM SITUATION DESCRIPTION
RR HIGH Regpiration rate?{l oI_ates djustedhigh | ORRvaue pll nks
Imit. dThe alarm indicator flashes.
o _ _ O0The alarm messageis displayedin a
Regiration rateviolates @justedlow _ _
RR LOW limit. badkground corregponding to itslevel.
O0The alarm indicator flashes.
APNEA Non-regiration conditi on overruns 0"RESPAPNEA" is
adjustedtime. displayedin redbadground.
RESP technical alarms
Alarm Cause Solution Explanation
Alarm level 3- the message is

Make sure that all

displayed in cyan badkground. By
pressing ALARM SILENCE,
badkground beacomesgray and alamis
disabled and ignoresthis fault.

RESP CHECK| The RESPleads are not
LEADS properly connected.

leads are properly
connected to the
patient.
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Sp0O2

General Information

Masimo SET® Pulse oximeter is a continues andineasive monitor that measures arterial oxygen
saturation (Sp0O2), pulse rate (PR), Perfusion Index (Pi), and Pleth Variability Index (PVi®).

Some of the Masimo SET®ulse oximeter modules also measure rainbow® parameters optionally
including hemoglobin (SpHDbE), carboxyhemogl obin
methemoglobin (SpMet®).

The Masimo SET® technology is designed by Masimo and only available to Magionoved
Company.

The pulse oximetry accessory of this monitor includes the following parts:

1. Sensoi(probe)
2. Patient cabléExtensor)

The sensor is placed on a thin part of the pati e
an infant, amss a foot. The connector of sensor is connected to the patient cable and finally, the patient
cable is connected to the monitoring system.

B S "

N i »_
(a) (b)

Figure3-23 a) sensorb) patient cable

Masimo Technology
Signal Extraction Technology ® (SET ®)

Signal Extraction Technology® (SET®) signal processing differs from conventional pulse oximeters.
Conventional pulse oximeters assume that arterial blood is the only blood moving (pulsating) in the
measurement site. During patient motion, however, the venous blood also moves, causing conventional
pulse oximeters to read low values, because they cannot distinguish between the arterial and venous
blood movement (sometimes referred to as noise).

Masimo SET pulse oximetry utilizes parallel engines and adaptive digital filtering. Adaptive filters are
powerful because they are able to adapt to the varying physiologic signals and/or separate them by
looking at the whole signal and breaking it down to utsdamental components. The Masimo SET
signal processing algorithm, Discrete Saturation Transform (DST), readily identifies the noise, isolates
it and, using adaptive filters, cancels it. It then reports the true arterial oxygen saturation for display on
the monitor.
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Rainbow Pulse COOximetry Technology®

Rainbow Pulse C&ximetry technology is governed by the following principles:

1. Oxyhemoglobin (oxygenated blood), deoxyhemoglobin {oximygenated blood),
carboxyhemoglobin (blood with carbomonoxide content), methemoglobin (blood with
oxidized hemoglobin) and blood plasma constituents differ in their absorption of visible and

infrared light (using spectrophotometry).
The amount of arterial blood in the tissues changes with your pulse (@tbyagraphy).

2.
Therefore, the amount of light absorbed by the varying quantities of arterial blood changes as

well.

Carboxyhemoglobin

s = Oxyhemoglobin
""" Methemoglobin
= == = Deoxyhemoglobin ‘,’ "n‘
el gl e e gl Plasma oo\
g § ol
E {1
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Figure3-24 Absorption spectra

A multi-wavelength sensor is used to distinguish between oxygenated blood, deoxygenated blood,
blood with carbon monoxide, oxidized blood and blood plasma. This sensor is utilized with various
light-emitting diodes (LEDs) that pass light through the sita photodiode (detector). Signal data is
obtained by passing various visible and infrared lights (LED's, 500 to 1400 nm) through a capillary bed
(for example, a fingertip, a hand, a foot) and measuring changes in light absorption during the blood
pulsatie cycle. This information may be useful for clinicians. The maximum radiant power of the
strongest light is rated &125 mW. The detector receives the light, converts it into an electronic signal

and sends it to the module for calculation.

1. Light Emitting Diodes (LEDs)
(7+ wavelengths)

** %_‘/@ 2. Detector

s

Figure3-25 Light Emitting Diodes and Detector

Once the signal is received from the sensor, it utilizes Masimo Rainbow SET signal extraction
technology to calculate the patient's functional oxygen saturation (SPQRD(@6d levels of carboxy
hemoglobin (SpCO (%)), methemoglobin (SpMet (%)), Total Hemoglobin concentration (SpHb g/dl)

and pulse rate (PR (PPM)).
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SpO2 monitoring parameters

1 Oxygen Saturation§p0O2): The amount of oxyhemoglobin expressed aientage of the
hemoglobin that is available to transport oxygen.

1 Pulse RateRR): Measurement of beats per minute (BPM) based on the optical detection of
peripheral flow pulse.

1 Perfusion IndexRi): The ratio of pulsatile blood flow to the nquilsatike blood in peripheral
tissue that allows clinicians to place sensors on optimal sites.

9 Pleth Variability Index PVi): The dynamic changes in Pl during the respiratory cycle that can
help clinicians predict fluid responsiveness in patients.

5§ Note

1 For measuring PVi there is no need to use special or rainbow sensor but this is an
parameter and it should be activated.

Rainbow monitoring parameters

Masimo rainbow SET technology provides the following optional measurements, in addittun to
standard SpO2 measurement:

SpHb measures the level of total hemoglobin in arterial blood.

SpOC calculates the levels of total oxygen content in the arterial blood. Neither SpO2 nor Hb

parameter by itself can indicate the actual amount of oxygen in the blood. A patient with normal

SpO2 or Hb may have low levels of oxygen. In fact, both SpO2 andeHtmasidered by SpOC

parameter.

T SpCO measures the levels of carboxyhemoglobin saturation (reflecting the blood levels of
carbon monoxide bound to hemoglobin) in arterial blood.

1 SpMetmeasures the levels okidized form of haemoglobin

)l
)l

Successful Monitoring for rainbow parameters

A stabk reading of Capximetery parameters, including SpHb, SpOC, %SpMet and %SpCO are
associated with correct sensor placement, small physiological changes during the measurement and
acceptable levels of arterial perfusion at the measurement site. Physiologiocales at the
measurement site are mainly caused by fluctuations in the oxygen saturation, blood concentration and
perfusion. See Warnings andtes

& Warning

1 The Pulse C&Dximeter is to be operated by, or under the supervision of, qualified
personnkonly. The manual, accessories, directions for use, all precautionary informa
and specifications should be read before use.

1 Use only the recommended manufacturer SpO2 sensor for monitoring. Other SpO2 «
may cause monitor malfunction, thus operas responsible to select an appropriate ser
before use.
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As with all medical equipment, carefully route patient cabling to reduce the possibility

patient entanglement or strangulation.

Do not place the accessories in any position that noiginde it to fall on the patient.

Do not start or operate the pulsemameter unless the setup was verified to be correct

Do not use pulse eoximeter during magnetic resonance imaging (MRI) or in an MRI

environment. Induced current could potentiallysmburns.

Do not use the Pulse GOximeter if it appears or is suspected to be damaged.

Explosion hazard Do not use the pulse-@ximeter in the presence of flammable anesthe

or other flammable substance in combination with air, oxyg@ithed enviosnments, or

nitrous oxide.

To protect against injury, follow the directions below:

Avoid placing the device on surfaces with visible liquid spills.

Do not soak or immerse the device in liquids.

Do not attempt to sterilize the device.

Use cleaning solutits only as instructed in this operator's manual.

Do not attempt to clean the device while monitoring a patient.

To protect from electric shock, always remove the sensor and completely disconneci

pulse ceoximeter before bathing the patient.

fanymeasur ement seems questionable, fir

means and then check the pulseogometer for proper functioning.

The accuracy of SpCO and SpMet parameters measurement can be affected by:

Improper sensor application

Intravascular dyes such as indocyanine green or methylene blue

Abnormal hemoglobin levels

Low arterial perfusion

Low arterial oxygen saturation levels including altitude induced hypoxemia

Elevated total bilirubin levels

Motion artifact

The accuracy of SpHand SpOC parameters measurement can be affected by:

Improper sensor application

Intravascular dyes such as indocyanine green or methylene blue

Externally applied coloring and texture such as nail polish, acrylic nails, glitter, et

Elevated PaO2 levels

Elevated levels of bilirubin

Low arterial perfusion

Motion artefact

Low arterial oxygen saturation levels

Elevated carboxyhemoglobin levels

Elevated methemoglobin levels

Hemoglobinopathies and synthesis disorders such as thalassemias, Hb s, Hb «

cell, etc.

Vasospastic disease such as Raynaud's

Elevated altitude

Peripheral vascular disease

Liver disease

EMI radiation interference

The following factors may influence the accuracy of SpO2 measurement:

o0 Improper sensor application apthcement

0 Elevated levels of COHb or MetHb : High levels of COHb or MetHb may occur w
seemingly normal SpO2. When elevated levels of COHb or MetHb are susg
laboratory analysis (C@ximetry) of a blood sample should be performed

o Elevated levelsf bilirubin

o Elevated levels of dyshemoglobin

O O0OO0OO0Oo

O O0OO0OO0OO0OO0OO0OO0OO0OO0OOo O O0OO0O0OO0OO0OO0o

O O O0OO0Oo
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Vasospastic disease, suchaa y n aand gerpheral vascular disease
Hemoglobinopathies and synthesis disorders such as thalassemias, Hb s, Hb
cell, etc.

Hypocapnic or hypercapnic cotions

Severe anemia

Very low arterial perfusion

Extreme motion artifact

Abnormal venous pulsation or venous constriction

Severe vasoconstriction or hypothermia

Arterial catheters and inti@ortic balloon

Intravascular dyes, such as indocyanine green dryieste blue

Externally applied coloring and texture, such as nail polish, acrylic nails, glitter, et
Birthmark(s), tattoos, skin discolorations, moisture on skin, deformed or abn
fingers. etc.

o Skin color disorders

Interfering Substances: Dyes olyaubstance containing dyes that change usual blood
pigmentation may cause erroneous readings.

The Pulse CdDximeter should not be used as the sole basis for diagnosis or therapy
decisiongrelated to suspected carbon monoxide poisqriorgexample) It must be used
in conjunction with clinical signs and symptoms.

The pulse caximeter is not an apnea monitor.

The Pulse C@Dximeter may be used during defibrillation, but this may affect the acct
or availability of the parameters and measuents.

The Pulse C@Dximeter may be used during electrocautery, but this may affect the acc
or availability of the parameters and measurements.

The pulse cepximeter should not be used for arrhythmia analysis.

SpCO measurement may not be possibletdirsufficient arterial saturation level or hig
MetHb level.

Sp02, SpCO, SpMet, and SpHb are empirically calibrated in healthy adult volunteers
normal levels of carboxyhemoglobin (COHb) and methemoglobin (MetHb).
Prolonged and continuous monitorimgy increase jeopardy of unexpected change of
dermal condition such as abnormal sensitivity, vesicle, repressive putrescence, and !
is especially important to check the sensor placement of neonate and patient of poor
perfusion. See sensor directsofor use (DFU) for complete application information.
Unless otherwise indicated, reposition reusable sensors at least every 4 hours and a
sensors at least every 8 hours.

Tissue damage or inaccurate measurement can be caused by incorreci@pplicate of
an SpO2 sensor, for example by wrapping the sensor too tightly or by applying supple
tape

Shortness of the pulse signal may happen for the following réasons

0 When the patient has a cardiac arrest.

0 The patient has hypotension, sevesisoconstriction, severe anemia, or hypothermi:
0 There is arterial occlusion proximal to the sensor.

Do not adjust, repair, open, disassemble, or modify the Puls®@X@@eter or accessories.
Injury to personnel or equipment damage could occur. Retuifhulse CQOximeter for
servicing if necessary.

Do not place the monitoring system where the controls can be changed by the patier
Electrical shock and flammability hazardBefore cleaning, always turn off the device ¢
disconnect it from any power source

When patients are undergoing photodynatimézapy they may be sensitive to light source
Pulse oximetry may be used only under careful clinical supervision for short time per
minimize interference with photodynamic therapy.

o

O O0OO0OO0OO0OO0OO0OO0OO0OO
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Do not place the Psk COOximeter on electrical equipment that may affect the de\
preventing it from working properly.

If SpO2 values indicate hypoxemia, a laboratory blood sample should be taken to ¢
the patientébés condition.

I f ASpO2 L OW PERF befuelildsplagedsfindaadetter pesfused
monitoring site. In the interim, assess the patient and, if indicated, verify oxygenation
status through other means.

If you use pulse oximetry during whole body irradiation, place the pulse oximetry sen
outside the radiation area. If pulse oximetry sensors are exposed to radiation, numer
parameters may be displayed incorrectly or zero.

The device must be configured to match your local power line frequency to allow for
cancelation of noise introducég fluorescent lights and other sources.

To ensure that alarm limits are appropriate for the patient being monitored, check thi
each time the pulse aaximeter is used.

Variation in haemoglobin measurements may be profound and may be affected by

sanpl i ng technique as well as the patie
i nconsistency with the patientds clini
with additional test data. Blood samples should be analyzed by laboratorggesiar to
clinical decision making to completel

Do not submerge the pulse oximeter in any cleaning solution or attempt to sterilize b
autoclave, irradiation, steam, gas, ethylene oxide or any other methouilTsesiously
damage the pulse oximeter.

Electrical shock hazardPerform periodic tests in accordance with safety standards to €
that leakage current is allowed in the system and the circuits of the applied parts. The
the leakage currents dlid be in accordance with IEC606Qland UL606041. When
connecting the external device to the system, the leakage current should be checke
something happens, such as falling from a height of more than one meter or spilling
or other liquids orthe device, it needs to be tested again before using the device again

is a possibility of damage to thise))

Product DisposalFollow local regulations regarding disposal of this device and/or
accessories.

To minimize radio interference, other efiécal equipment that emits radio frequency
transmissions should not be in close proximity to the Puls®©gi@eter.

Do not perform SpO2 and NIBP measuring in same arm simultaneously; because obs
of blood flow during NIBP measuring may adversdfget the SpO2 value

Before using the sensor, pay attention to the description of the sensor, such as the
age, weight, and whether it is disposable or not, which is written in its packgdging

Do not use the SpO2 sensor whose packaging or tkersigself is damaged and return it
the supplier

Electrocautery cable and SpO2 cable should not be twisted together

Avoid using the SpO2 sensor in that hand where there is an arterial catheter or a
syringe )

Before starting to monitor the pulegimeter, make sure its settings are correct.

Verify sensor cable fault detection before monitoring. Unplug the SpO2 sensor cable
its socket, the screen will display the error message "SpORROBE

The pulse oximetry system may estimate the Sp@2beu higher than usual in the vicinit
of Hb-Co and MetHb and colored chemical liquids.

Change the application site or replac:t
REPLACE SENSORO and/or ASPO2 REPLACE ¢

qualtymes sage (such as ASPO2 LOW SI GNAL |
indicate that patient monitoring time is exhausted on the patient cable or sensor.
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)l

High ambient light sources such as surgical lights (especially those with a xenon ligh
source), biliubin lamps, fluorescent lights, infrared heating lamps, and direct sunlight
interfere with the performance of the sensor and result in inaccurate measurements.
prevent interference from ambient light, cover the rainbow sensor with an ambient lic
shield.

5 N
T

f

E

E

E

=a =

ote

For Masimo patent information, please refer to the following address:
www.masimo.com/patents.htm

No Implied License Possession or purchase of this device does not coneypeass or
implied license to use the device with unauthorized sensors or cables which would, ¢
or in combination with this device, fall within the scope of one or more of the patents
relating to this device.

A functional tester cannot be used to asske accuracy of the Pulse @Ximeter.
When using the Maximum Sensitivity sei
may be compromised. If the instrument is in the setting and the sensor become dislo
from the patient, the potential forfalsee adi ng may occur due
such as light, vibration, and excessive air movement.

Changes or madifications shall void the guaranty for the pulexiooeter accessories.
SpO2 value is always displayed in a fixed position of SpO2 wirelmhPulse Rate is
displayed beside it, but if "HR SOURCE" is set to "SpO2", PR value will be eliminate
from SpO2 window and displayed instead of HR value in the ECG WINDOW.

The Pleth waveform is displayed as normalized waveform and its amplitude doempty
with real blood volume variations.

User can be informed of inadequacy of signal and physiological parameters values by
messages and alarms in necessary situations.

Make sure the nail covers the light window.

The sensor wire should always placed above the finger.

To select the appropriate sensor, refer to the accessories chapter.

To roll up the accessory cable, do not wrap it tightly around the accessory or the devi
may cause damage to the cable

Pulse oximetry system is a quiclaming system. Laboratory oximeters should be used
an aid to fully understand the patient's condition.

Sp0O2 module updates SpO2 and pulse rate values every 1 sec.

Additional information specific to the Masimo sensors compatible with the pulse oxin
including information about parameter/measurement performance during motion and
perfusion, may be found in the sensor's directions for use (DFU).

Cables and sensors are provided witEal technology to minimize the risk of inaccurat
readings and unénipated loss of patient monitoring. Refer to the Cable or Sensor DF
for the specified duration of the patient monitoring time.

Materials used in our SpO2 sensors are innoxibliere are no residual risks for childrer
pregnant or nursing women.

After the supply mains has been interrupted and is restored after a period of time tha
longer than 30 seconds, the monitor will operate normally and with the last settings.
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SpO2 parameter and its settings

SPO2 Unit PR Unit
%SPO2 PR |
BPM
Oxygen Saturation «—f——— 9 8 70 —— Pulse Rate
Alarm off Symbol <— XX
(or Alarm Limit)

Figure3-26 SpO2 parameter area

To monitor SpO2, follow this procedure:

Select an appropriate sensor according to the patient category and weight.

Remove colored nail polish from the application site.

Clean the contact clurface the reusable sensor.

Apply the sensor to the patient according to picture (The wire should be on the backside of
the hand).

PwbdE

Figure3-27 SpO2 sensor placement

5. Plug the connector of the sensor @sien cable into the SpO2 socket on the left side of
the device.

Touch SPO2 parameter area to access the below menu:

| SPO2 PARAM MENU X ||

Avg.Time SENSITIVITY
8 NORMAL
ALARM ALM LEVEL
OFF gLankes 1

Figure3-28 SpO2 window
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Avg. Time

The averaging time represents tqgproximate time period used for the calculation. The longer the
averaging time, the longer the time needed until the SpO2 related values reflect the physiological event.
Shorter averaging time is useful for situations where extremely fast responsesmebthaements to

changes are required or few artifacts are expected. Use longer averaging time where you expect the
number of artifacts to be relatively high.

Available options are 2, 4, 8, 10, 12, 14 and 16.
PULSE RATE

This item is always ON.

SENSITIVITY

The sensitivity mode setting allows the clinician to adapt the SPO2 measurement sensitivity to the
patientés | evel of SPO2 signal strength and gqual
follows:

1 NORM (Normal Sensitivity} NORM is the recommended for patients who are experiencing
some compromise in blood flow or perfusion. It is advisable for care areas where patients are
observed frequently, such as an intensive care unit (ICU).

1 APOD (Adaptive Probe Off Detdion® Sensitivity):APOD is the recommended where there
is a high probability of the sensor becoming detached due to excessive movement. It is also the
suggested mode for care areas where patients are not visually monitored continuously. This
mode deliver&nhanced protection against erroneous pulse rate and arterial oxygen saturation
readings. By selecting this mode, iSPO2 APOD
color.

1 MAX (maximum sensitivity) MAX is recommended sensitivity mode for patients wittw |
perfusion or when a low perfusion message displays in APOD or NORM mode. MAX mode is
not recommended for care areas where patients are not monitored visually, such as general
wards. In MAX mode, the message "SpO2 MAX SENS." displays on the screeneliitiv y
color.

& Warning

1 APOD mode is not advisable for patients with low perfusion because the system has
least sensitivity to signal changes in this mode.

EVENT MARK
This item is inactive.
ALARM activation

Pick "ON" to switch on SpOalarm functions such as parameters blinking, audio alarm, and light

O
indicator. Pick "OFF" to switch off the alarm functions and there will %ymbol in the Parameter
Area.
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ALARM menu

By clicking on this option, the SpO2 ALARM MENU window widben, where you can change SpO2

and PR alarm ranges (and rainbow parameters, if enabled).

- SPO2 ALARM MERILI W
X
SPi02 ALM PR ALk Pl AL Pl AL b =POZ ALARM MEN
90 ~ 100 a0 ~ 140
SPOC ALK SPCO AL SPMET ALhA SPHB ALK
1~ 34 1~ 10 03~ 30 o~ 170
@) (b)

Figure3-29 SpO2 alarm menu a) without rainbow parameters, b) with rainbow parameters

By clicking on any of the options in the SpO2 ALARM MEN windawyindow for setting the alarm
range corresponding to the same parameter will open as shown in the figure below, where the upper

limit and lower limit can be set:

SPO2 ALARM MERU
SPO2 ALK PR ALM
a0 ~ 100 a0 ~ 140
- SPO2 ALARM FSPOZ ALK LIMIT ®

Figure3-30 SpO2 alarm limit window

Parameter Alarm limits
Lower limit 1 ~ (upper limit- 1)
Spo2 Upper limit (lower limit + 1) ~ 100
PR Lower limit 20 ~ (upper limit 5)
Upper limit (lower limit + 5) ~ 235
P Lower limit 0.0 ~ (upper limit 0.1)
Upper limit (lower limit + 0.1) ~ 19.0
PV Lower limit 1 ~ (upper limit- 1)
Upper limit (lower limit + 1) ~ 99
Lower limit 1.0 ~ (upper limit 1)
Spco Upper limit (lower limit + 1) ~ 99
Lower limit 0.5 ~ (upper limit 0.5)
SpMet Upper limit (lower limit + 0.5) ~ 99.5
SpHb Lower limit 0.5 ~ (upper limit 0.1)
P Upper limit (lower limit + 0.1) ~ 24.5
Lower limit 1.0 ~ (upper limitr 1)
SpoC Upper limit (lower limit + 1) ~ 34.0
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ALM LEVEL

Available options are 1 and 2 that level 1 represents the high level alarm.

ALARM REC.

By activating this feature, whe®pOZ2alarms occur, a record is taken of the signal and its parameter.
SpHb MODE

Setting the measurement mode of VENOUS or ARTERIAL saturation hemoglobin.

Monitoring Rainbow Parameters

The rainbow parametearedisplayed on a special page designed for Sa@Prainbow parameters:

SPO2 Unit PR Unit SpCO Unit SpMet Unit SpHb Unit

%SP0O2 PR BIIDM Pl PVI SpOC %SpCo  %SpMet SpHb g/gL

22396 8 140 40 40 40 40 4.0
| |

| | | | | |
! ! ! ! !

Alarm off Symbol«—
(or Alarm Limit)

Oxygen Saturation Perfusion Index Pleth Variability Carbon monoxide Methemoglobin
Index Concentration Concentration
Pulse Rate Oxygen Content Total Hemoglobin

Figure3-31 Rainbow parameters display

Sp0O2 and Rainbow Trace menu

By clicking on the SPO2 waveforarea a window will open to set its plotting speed (SPO2 TRACE
MENU). Selectable options for signal drawing speed (PLETH SWEEP) are 12.5 and 25 mm/s.

SpO2 and Rainbow physiological alarms

ALARM SITUATION DESCRIPTION
%SPO2 _ _ |6 SPO2 value blinks.
e SPO2 violates adjusted high limit. | s The al arm indicator 1
0 The alarm sound i s ¢
% SPO2 _ _ L 0 The alarm message i
oy SPO2 violates adjusted low limit. corresponding to its level.
_ _ ~ |6PR value blinks.
PR HIGH Pulse rate violates adjusted highlinl s T e al arfrashesndi cat or
0 The alarm sound i s ¢
. . . |0 The alarm message i
PR LOW Pulse rate violates adjusted low lim corresponding to its level.
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60 PI value blinks.
Pl HIGH Pl violates adjusted high alarm limil § T n e indidatariflashes.
0 The alarm sound i s ¢
o] The alarm message
Pl LOW Pl violates adjusted low alarm limit] background corresponding to its level.
oVl HIGH PVI value violates adjusted hig6 PVI value blinks.
T 0 Tdhaem indicator flashes.
0 The alarm sound i s ¢
0 The alarm message i
PVl value violates adjusted low alar corresponding to its level.
PVI LOW o
limit.
. . . ... |0 S pval& blinks.
SpOC HIGH | SpOC violates adjusted high limit. P
0The alarm indicator |
0 The alarm sound is |
0 The alarm message i
SpOC LOW | SpOC violates adjusted low limit. : :
corresponding to its level.
: . ... |0 S pval@@ blinks.
SpPCO HIGH | SpCO violates adjusted high limit. P
0The alarm indicator |
0 The alarm sound is |
0 The alarm message i
SpCO LOW | SpCO violates adjusted low limit. . :
corresponding to its level.
SpMet violates adjusted high alail § S p \Wlaet blinks.
SpMet HIGH | " : J pyee
limit. 6 The alarmindicator flashes.
0 The alarm sound is |
SpMet violates adjusted low alar| O The alarmmessage is displayed in a backgroul
SpMet LOW | . .
limit. corresponding to its level.
SpHb HIGH SpHb .va-lue violates adjusted hilg SpHb value blinks.
alarm limit. 6 The alarmindicator flashes.
0 The alarm sound is |
SpHb valueviolates adjusted lov O The alarmmessage is displayed in a backgroul
SpHb LOW

alarm limit.

corresponding to its level.
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SpO2 technical alarms

Alarm Cause Solution Description
) Make sure that the
SpO2 cable is not _
SpO2 cable is

SPO2 NO CABLE

properly connected t(
the patient monitor.

correctly connected

to the monitor.

SPO2 NO AD*
SENSOR

When asingle
patientuse sensor is
used, the adhesive
portion of the sensor

is not connected.

Ensure that the
adhesive portion is
firmly connected to

the sensor.

SPO2 NOSENSOR

SpO2 Sensor is not
fully inserted into the

connector.

Make sure that SpO2
sensor is correctly
connected to the
patient cable

connector.

SpO2 measurement
does not have

confidence due to

1-Assess the patient.
2-Check the sensor

and ensure proper

SPO2 LOW poor signal quality o
| sensor application.
SIGNAL 1Q** caused by excessive
, 3-Change the sensor
motion or other _
_ . site.

signal interference.

Pulserate

measuremerdoes 1-Assess the patient.

not have confidence | 2-Check the sensor

due to poor signal and ensure proper
SPO2 LOW PR ) o

quality caused by sensor application.
CONFIDENCE _ _

excessive motion or | 3-Change the sensor

other signal site.

interference.

Pl measurement doe
SPO2 LOW PI _ _

not have confidence | 1-Assess the patient.
CONFIDENCE

due to poor signal

Alarm level 3 the
message is displayed in
cyan background. By
pressing ALARM
SILENCE, background
becomes gray and the
alarm is disabled and

ignores this fault.
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Alarm Cause Solution Description
quality caused by 2-Check the sensor
excessive motion or | and ensure proper
other signal sensor application.
interference. 3-Change the sensor

site.
PVI measurement ]
1-Assess the patient.
does not have
] 2-Check the sensor
confidence due to
SPO2 LOW PVI ] ] and ensure proper
poor signal quality o
CONFIDENCE sensor application.

caused by excessive
motion or other

signal interference.

3-Change the sensor

site.

SPO2 REPLACE
CABLE

The life of the SpO2
cable has expired.

Replace the SpO2
cable.

1. The SpO2 cable i

1. Make sure that the
Masimo SpO2 cable
is correctly connecte(
to the monitor.

SPO2 CABLE damaged. 2.Turn he device on
DEFECT 2. SpO2 cable is not| and off. If this
compatible. message is displayeq
again, replace the
cable.
SPO2REPLACE SpO2 sensor has us
SENSOR all its a\_/allable Replace the SpO2
monitoring time. Sensor.
1. Make sure that
1. The SpO2 sensor [P SRS
r—— properly attached to
SPO2SENSOR ged. the cable connector.
2 SpO2 Sensor is no 2. Turn the device on
DEFECT 9P and off. If this

compatible.

message is displayeq
again, replace senso

SPO2 SENSOR OFF

1-SpO2 Sensor may
be detached from the
patient.

2-The sensor is not
connected to patient
properly.

3-The sensor is
damaged.

1-Disconnect and
reconnect the sensor
to the patient.
2-Properly reapply
the sensor on the
patient and reconnec
the sensor to the
monitor or patient
cable.

3-Replace the sensol

Alarm level 2 the
message is displayed in
yellow background. By
pressing ALARM
SILENCE, background
becomes gray and the
alarm is disabled and

ignores this fault.
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Alarm

Cause

Solution

Description

SPO2 REPLACE
AD* SENSOR

When a single
patientuse sensor is
used, the life of the
adhesive portion of
the sensor has
expired.

Replace the adhesive
portion of the sensor.

SPO2 AMBIENT
LIGHT

This may be caused
by excessive ambien
light sources such as
surgical lights or
direct sunlight, or
other.

In the case of using
rainbow sensor, plac
a Masimo Optical
Light Shield over the

Sensor.

SPO2 RAINBOW
HARDWARE FAIL

SpO2 hardware errol

Restore power to the
instrument. If this

message is displayeq
again, contact After
sales service of the

manufacturer.

SPO2 PROBE
DEFECT

Failure to properly
operate the sensor 0

cable or both of them

Check the function of
the sensor and the

cable separately and
replace the defective

part.

SPO2 SENSOR
CHECK
CONNECTION

The sensor
connection to the

system is not correct

Check thesensor
connection and, if
necessary, replace th

sensor and/or cable.

Alarm level 2 the
message is displayed in
yellow background. By
pressing ALARM
SILENCE, background
becomes gray and the
alarm is disabled and
ignores this fault.

SpO2 messages

Message Cause Solution

SpO2 CABLE NEAR EXP The SpO2 cable is near expiration| -

SpO2 SENSOR NEAR EXP The SpO2 sensor is near expiratiol -

SpO2 AD* SENSOR NEAR
EXP

The SpO2 adhesive sensor is near

expiration .
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Message Cause Solution

If instrument fails to display
within 30 seconds,

The instrument is searching for disconnect and recoaat
SpO2 SEARCH
pulse. the sensor. If pulse search
continues, move the senso

to better perfused site.

The SPO2 signal amplitude is too | Change the place of the
SpO2 SIGNAL WEAK
weak or undetectable. probe.

The SpO2 measurement is in dem
SpO2 DEMO MODE RUN . -
mode.

Measuring rainbow parameters is 1} Use a Masimo light shield
SpO2 ONLY MODE possible (due to the ambient light g to cover the sensor and
the dark skin pigmentation). adjust the sensor.

* AD SENSORstands for Adhesive Sensor.
* SIGNAL 1Q stands foiSignal Identification and Quality Indicator.
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NIBP

General Information

Themonitoruses the oscillometric method for measuring MNorasive Blood Pressure (NIBP). NIBP
measurement is based on the principle that pulsatile blood flow through an artery creates oscillations of
the arterial wall.

In this method, the cuff is pumped to a pteeshigher than the systolic pressure, and then the pressure
starts to decrease gradually. During pressure reduction, amplitude and pressure fluctuations are
revealed. The amplitude of fluctuations initially has an upward trend. As the pressure deardases f

the fluctuation amplitude increases and reaches its maximum value at one point, which is considered as
MAP pressure (pressure with maximum fluctuation amplitude). In the following, the amplitude of
fluctuations decreases and eventually the fluinatdisappear. In the oscillometric method, the MAP
pressure is detected and the systolic and diastolic pressures are revealed based on the MAP pressure.

NIBP monitoring is intended for adult, pediatric, and neonatal patients.

F§l Note

1 Measuring blood mssure with this device in terms of accuracy is equivalent to invi
blood pressure measurement or measurements that are performed by a trained p
listening method.

1 NIBP measurement can be performed during elestirgery and discharge of a defilator.

NIBP SafetyInformation

A Warning
1

Make sure to select the correct patient category setting for your patient before NIBP
measurement. Do not apply the higher adult settings for pediatric or neonatal patient
Otherwise, it may lead tosafety hazard.

1 If the neonate mode is used for adult or pediatric, the pressure measureme
will be impossible because of the limitation of pumping in the neonate's mode

1 Do not measure NIBP on patients with inflammation or on the limb where skin dansay
occurred or is expected.

1 Do not measure NIBP if the tissue is damaged or is likely to be damaged.

1 Use clinical judgment to determine whether to perform frequent unattended blood prt
measurements on patients with severe blood clotting disorderssbenfaire risk of
hematoma in the limb fitted with the cuff.

1 The monitor may not operate correctly if used or stored outside the relevant tempera
altitude or humidity ranges described in the Performance Specifications.

1 Do not use the NIBP cuff on arib with an intravenous infusion or arterial catheter in

place. This could cause tissue damage around the catheter when the infusion is slow

blocked during the cuff inflation.

Do not apply cuff on the arm on the side of a mastectomy.

Continuous cuff prssure measurement due to connection tubing kinking may cause

flow interference and result in harmful injury to the patient.

1 NIBP reading can be affected by the measurement site, the position of the patient, €;
or the patient's physiologic coion. If you doubt the NIBP measurements, determine 1

E
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patientds vital signs by alternative |
correctly.

1 There is a possibility of purpura, ischemia, and neuropathy when the cuff is closed
continuously on the tissue. Inspect the application site regularly to ensure skin qualit
inspect the extremity of the cuffed limb for nornsalor, warmth and sensitity. If the
skin quality changes, or if the extremity circulation is being affected, move the cuff to
another site or stop the blood pressure measurements immediately. Check more frec
when making automatic or STAT measurements. Auto NIBP measurewitnthe and
two-minuteintervals are not recommended for extended periods of time.

1 Do not modify or replace connectors of the NIBP air hose excepSMADAT -approved
connectors. Use only recommended manufacturer Blood Pressure Cuffs and Hose.
of other cuffs and hoses has a negative effect on the accuracy of the measurement.

1 Never connect intrarterial or intravenous lines, or any other incompatible connectors

the NIBP hose. This can cause serious injury or death.

NIBP diagnosticsignfieEnce must be decided by the

Accuracy of NIBP measurement depends on using proper size of the cuff. It is esse

measure limb circumference and choose a cuff with proper size.

0 Selecting a very small size will increase theasured pressure.

0 Selecting a very large size will reduce the measured pressure.

E

5§ Note

1 Only use parts and accessories specified in this manual. Follow the instructions for |
adhere to all warnings amadutions

NIBP Measurement Limitations

Measurements are impossible with heart rate extremes of less than 30 bpm or grea#) ipemn, or
if the patient is on a heatng machine. The measurement may be inaccurate or impossible in the

following situations:

Regular arterial pressure pulses are hard to detect

Excessive and continuous patient movement such as shivegogwirlsions

Cardiac arrhythmias

Rapid blood pressure changes

Severe shock or hypothermia that reduces blood flow to the peripheries

On an edematous extremity

Obesity, where a thick layer of fat surrounding a limb dampens the oscillations coming from
the atery.

= =4 =8 =8 -8 a1

Fil Note

1 The performance of NIBP module in dialysis patients was evaluated and the results :
a reliable measurement of the NIBP module in theses patient.
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9 The performance of NIBP module in pregnant (including-gm@ampsia) patients we
evaluated and the results showed a reliable measurement of the NIBP module i
patients.

Measurement modes
There are ttee NIBP measurement modes are:

1 MANUAL : measuremerdn demand
1 AUTO: repeatedneasurementst setintervals.
9 STAT: continual rapid series of measurements ovfareaminuteperiod.

NIBP Window
The NIBPwindow shows only numeriparameter

Non Invasive Measurement .
Blood Pressure Mode NIBP Unit

NIBP  MANUAL  (mmHg)

Systolic Pressure 4——1 20[80 — — Diastolic Pressure
(100)

Alarm off Symbol «— =
293 RTICP 165

Mean Arterial Pressure «—

12:25:08 +—» Time of Measurement

Real Time of Cuff Pressure

Figure3-32 NIBP parameter area

5§ Note

N § NI BP measur ement fail s, A?20 i s dis|
1 If NIBP measurement is not taken or NIBP measurement exceeds the measuremen
ft-0 i s di splayed.

Preparing For NIBP Measurements
In normal use, perform NIBP measurement on a patient who is folkbwing position:

Comfortably seated

Legs uncrossed

Feet flat on the floor

Back, arm and feet supported

rest for five minutes before reading the pressure.

= =4 =8 =8 =9
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5§ Note

1 It is recommended that the patient remains calm and relaxes as much as pes$sibl
performing the measurement and that the patient does not talk during the measurem

9 Other factors that result in an overestimation of blood pressure are labored breathi
bladder, pain etc.

Placing the NIBP Cuff
To place the NIBRuff, follow this procedure:

1. Verify that the patient category setting is correct.

2. Connect the air tubing to the NIBP connector on the NIBP module. Make sure the cuff hose is
not twisted or clogged.

3. Select an appropriately sized cuff for the patient, hed tvrap it around the limb directly over
the patientbés skin as foll ows:

a Measure the patientds | imb circumference.

b. Select an appropriate cuff by referring to the limb circumference marked on the cuff. The
width of the cuff should be 40% (50% for neonates) of the limb circumference, or 2/3 of
the length of the upper arm or the thigh. The inflatable part of the cuffdsbeuong
enough to encircle to overlap at least 50% to 80% of the limb.

c. Apply the cuff to the patientds wupper arm
aligned.

d. The cuff should fit snugly, but with enough room for two fingers to be placed betheen
cuff and the patientds arm (on adults), andc
within the cuff. Otherwise,it may cause discoloration and ischemia of the extremities.
Make sure that the cuff index line falls within the range markinga@iouff. If it does not,
use a cuff that fits better.

e. Middle of the cuff should be at the level of the right atrium of the heart. If it is not, use the
measurement correction formula to correct the measurement.

f. Connect the cuff to the air tubing. Avaidmpression or restriction of pressure tubes. Air
must pass unrestricted through the tubing.

A Warning
1

Do not touch or apply external pressure against the cuff and air tubing during
measurement. This may cause inaccurate blood pressure values.

1 Take care when placing the cuff on an extremity used for monitoring other p
parameters.
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Starting and Stopping NIBP Measurements

Start and stop NIBP measurement using NIBP quick keys or through the NIBP window.

Task

Quick key

NIBP window

Start a Manual measuremen

Start/ stop button on the front pane

Module start

Start/stop button on the front panel

Start Auto NIBP series

Set the measurement intervi
through the NIBP window

Module start

Start STAT measurement

Start/ stop button on the front pane

Module start

Stop the current NIBF

measurement

Start/ stop button on the front pane

Module stop

Stop Auto NIBP measureme|

Start/ stop button on the front pane

Module stop

Stop STAT measurement

Start/ stop button on the front pane

Module stop

Changing NIBP settings

Touch the NIBP parameter area and the setting window will be opened:

| MIBP PARAR MERLI x |
UMIT MIBP
mmH START MIBP AL M==
AT 5 hsmLL
Rl L1 L MIBP LIST==
CHECK== REZET MODLULE

Figure3-33 NIBP window

NIBP UNIT
To set NIBP UNIT, follow this procedure:

91 Enter the NIBP setting window.

9 Select NIBP UNIT Available options for this item are: mmHg and KPa.
NIBP START/STOP

Select this item to start or stop NIBP measurement

9 Enter the NIBP setting window.
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i Select NIBP START/STOP.
NIBP Alarm

To set the NIBP alarm, follow this procedure:

9 Enter the NIBP setting iwdow.
1 Select NIBP ALM. Pick "ON" to enable the NIBP alarm functions such as parameters
blinking, audio alarm and light indicator. Pick "OFF" to disable the alarm functions and there

will be a "A"symbol in the Parameter Area.

< | NIBP ALARM MENU X |

ALMS SYS ALM MAP ALM
OFF 90 ~ 160 60 ~ 110
ALM LEVEL DIA ALM

1 50 ~ 90

Figure3-34 NIBP alarm menu

NIBP Alarm level
To set NIBP alarm level, follow this procedure:

1 Enter the NIBP setting window.
I Select the NIBP ALM.
9 Set the alarm level as desired (selectable between 1 and 2). Level 1 represents the high level
alarm.
NIBP SYS LIMIT

To set NIBPSYSalarm limit, follow this procedure:

1 Enter the NIBP setting window.
1 Select the NIBP ALM.
1 Select SYS ALM and set it.

NIBP DIA LIMIT

To set NIBPDIA alarm limit, follow this procedure:
1 Enter the NIBP setting window.

I Select the NIBP ALM.
i Select DIA ALM and set it.
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NIBP MAP LIMIT
To set NIBP map alarm limit, follow this procedure:

9 Enter the NIBP setting window.
M Select theNIBP ALM.
9 Select MAP ALM and set it.

NIBP Alarm Record

By enabling this option\IBP alarms will berecordedvhen they occur.
EVENT MARK

this item is inactive.

NIBP mode

To set NIBP mode, follow this procedure:

1 Enter the NIBP setting window.
1 Select AUTO/ MANUAL. Available options are AUTO or MANUAL or STAT.

5§l Note
1

In the MANUAL mode, only one measurement is performed. In the AUTO mr
measurement is repeated over a specified period of time; available interva
1,2,3,5,10,15,20,30,45, 60, 90 minutes and 2, 4, 8, 12,16,20,24 hours. In STAT mc
measurement is performed up to ten times within 5 minutes with 30s interval be
measurements. If an error occurs, the NIBP measurement is suspended

RESET MODULE
To reset the module, follow this procedure:

1 Enter the NIBP setting window.

1 Select RESET MODULE. By selecting this option, the maximum initial inflation pressure is
set to 150 mmHg in adult mode, 140 mmHg in pediatric mode and 85 mmHg in neonate
mode.

A Warning

1 Since in measuring blood pressure, the initial inflation pressure depends on the pre
measured pressure, it is betterselect module reset option in the setting windethen
chan@iﬂ; the patient to maintain the comfort of the patient.
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5§ Note

1 The initial inflation pressure in the first measurement is 150 mmHg in adult mode
mmHg in pediatric mode and 85 mmHg in neonate mode. In the second measurem
initial inflation pressure depends on the previously meagquressure (30 mmHg higher ths
the last systolic reading in previous measurement).

NIBP LIST
To view NIBP list:
9 Enter the NIBP setting window.

9 Select NIBP LIST. You can view the result and time of the latest NIBP measurements. The
patient monitor castore the latest 100 NIBP measurements data.

- | MIBP LIST MEMU W
# DATE TME  S¥S D&, s PLLSE

¥ | ¥ | v | A | 4 | Fy |DEL.&LL|DEL|
Figure3-35NIBP list window

Press¥ or A to select first or last measurement data.

Press¥ or4 to scroll down or up and view preceding or following page.

Presswor a to scroll down or up and select previous or next measurement data.
Press DEL to remove the highlighted record.

You can al so del ete al/l stored measur ement val ue
YES in alerimessage window.

Pressing the RECORD button prints the NIBP list.
AUTO SLEEP

This item is inactive.

NIBP TESTS

To perform the NIBP module tests, follow this procedure:

91 Enter the NIBP setting window.
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= =4

Select CHECK.

By select this item, the respective mespens after 5 seconds delay. Available options are

ANI BP MANOMETERO (a test mode to verify the
LEAKAGEO (a test mode for | eakage test), AMO
status of the NIBP module, including the fung@n of sensors and valves)
STOPO.

(
l

A Warning

1 The tests of Module Check section must only be carried out by trained and autt

personnel.

- | HIBP CHECH. MERL W ||

LEAKAGE |

SELF TEST hANCETER:

STOP

Figure3-36 NIBP check menu
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NIBP Alarm Messages
Physiological alarms

The alarm occurs when the pressuakie(SYS. DIA or MAP) exceeds the alarm limits.

Physiological Alarms

ALARM

SITUATION

Solution

NIBP SYS/ DIA/ MAP HIGH

The NIBP SYS/ DIA/ MAP
valueexceedghe alarm high

fiCheck the patiedt
condition

limit. ficheck if the alarm
limit settings are
correct
fiCheck t he
NIBP SYS/ DIA/ MAP LOW The NIBP SYS/ DIA/ MAP | condition

value exceedghe alarmlow

limit. flcheck if the alarm
limit settings are
correct
Technical alarms
Technical alarms
Alarm Cause Solution
ASelect the module reset option in {
SELF-TEST TheNIBP hardware module failure. | settings window. If the problern
FAILED persists, contact aftesales service.
AChoose a cuff wi
NIBP LOOSE | 1here is a leak in the cuff or air tubin{ for the patient and attach the cuff to t
CUFF patient correctly.
ACheck the select
device and change the set mode
necessary.
NIBP MODE | The cuff type mismatches the patig A | f t he patient
ERROR category. correctly, check the cuff and replace t
cuff if necessary.
A Check t ha tnotkirked
and that the airway is not obstructed.
NIBP AIR , , ACheck the NIBP cuff, tube or connect
S Air leak in cuff, tube or connector. for leakages.
NIBP AIR ACheck the air tubing for ascclusion or
PRESSURE | The air tubing may be occluded. kinking. If the alarm persists, conta
ERROR your service personnel.
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Technical alarms
Alarm Cause Solution
NIBP _ ~ fCheck t he pati e
SIGNAL IT he patientos pullchangehe cuff application site.
oose.
WEAK
NIBP Measuring pressure is more than up| ICheck the patien
RANGE limt (255mmHg) for adult o
EXCEED (135mmHg) for neonate.
NIBP fCheck t he pati e
Arm  movement, noisy signal ¢ reduce patient motion.
E=ssl irregular pulse (e.g. arrhythmia).
MOTION
he NIBP airway may be occlude
Measured pressure exceeds ¢ m . .
NIBP OVER software limit, 290 mmHg for ady240 Check the arway and measure agair
PRESSURE mmHg for pediatri@and 150 mmHg fo the alarm persists, contact your serv
SENSED neonate). personnel.
NIBP A' o e ] Qe fCheck the NIBP cuff and pump fq
FIREa AT NIBP leakage test. J
LEAK
Measurement time exceeds 3 minuf fC h e ¢ k t he pati e
NIBP TIME | for adults and pediatric or 90 secor] NIBP connections, or replace the ¢
ouT for neonates. and the BP value canno| and measure again.
obtained.
{Select the module reset option in {
SYSTEM | Error occurs in pump, A/D samplin¢ settings window. If you see it agai
FAILURE | pressure transducer or software. contact the aftesales service.
{[Contact yourservice personnel.
NIBP NO No NIBP modulehas beeinstalled.
MODULE
fiConnect the system to the pow
NIBP LOW | The battery charge is not enough| supplyor put a fully charged battery i
BATTERY | measure NIBP. the system.
Messages
NIBP MESSAGES
Message Cause

NIBP STOP PRESSED

TheNIBP stop key is pressed duritite measurement.

NIBP LEAKAGE O.K

Successful leakage test
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5§ Note

1 The alarm level for above messages is set in NIBP ALARM MENU. By pressing SILE
key, the message background will change to the gray and the system will ignore this

T I'f the message ANIBP MODULE ERRORO alper
measurement again.
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TEMP

General Information

Measurement of patient temperature is accomplished by processing the signal from a probe containing
temperature dependent resistor called thermistor. Value of this resistor is measured by the monitor
continuously and displayed on screen. Patient monitor has two different kinds of temperature probe, a
probe for esophageal /rectal temperature measurement and other for skin temperature measurement.

Two TEMP probes can be used together to obtain 2 tempeddta and compare them to determine
the temperature difference.

Accuracy of measured temperature is checked per minute by an internal reference resistor calibrated on
temperature 37.1eC.

Specifications
Dynamic Range 0-50°C
Accuracy 0+0.2°C

Measuring delay for Rectal/Esophageal ProbB0 Secs
Measuring delay for Skin Probe 20 Secs
TEMP monitoring setup:

1 Plug TEMP probe directly into the monitor.

1 Attach the TEMP probe(s) properly to the patient.

9 Switch on the system.

TEMP parameter and its settings

™
37 1 ——» Temperature 1
t» Temp Unit [ ]

T1 °CH
36 . 7 ——=Temperature Value
T2
36 9 —— Temperature 2
-

Alarm Off Symbol «— XX
DT Differential Temp
- e |7 (DT=T2TY)

Alarm off Symbol ‘——223 °C 4—» TEMP Unit

Figure3-37 TEMP parameter area

Touch the TEMP parameter area to access the below menu:
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| TEMP PARAM MENU X J
UNIT
©
TEMP ALM ALM LIn ALM LEVEL
OFF 350 ~ 390 1

Figure3-38 TEMP window

UNIT

Pick this item to set measurement ur@ptions °C or °F)

EVENT MARK

This item is inactive.

ALARM REC

By enabling this optionTEMP alarms will berecordedvhen they occur.
TEMP ALM

Pick "ON" to enable TEMP alarm functions such as parameters blinking, audio alarm, and light
"

indicator. Pick "OFF" to disable the alarm functions and there will #>asymbolin the Parameter
Area.

ALM LIMIT

By pressing this item, you can access TEMRARM LIMIT window. The TEMP alarm is activated
when the temperature value violates adjusted ALARM HIGH and LOW limits.

LOW limit: 0 ~ (HIGH limiti 0.5) °C
HIGH limit: (LOW limit + 0.5) ~ 50 °C
ALM LEVEL

Selectable between 1 and 2. Level 1 represeatmtist serious case.

TEMP ALARM MESSAGES

ALARM SITUATION Description

Vdalue blinks
O Audio sound

O«

T1 HIGH The temperature (T1) violatesljusted high limit
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0The alarm ind
T1LOW The temperature (T1) violates adjusted low lir 0_ Th e. alarm
displayed in a backgroun
corresponding to its level.
0 Vaue blinks
T2 HIGH The temperature (T2jolates adjusted highlimié Audi o sound
O0The alarm i nd
o] The al arm
T2 LOW The temperature (T2) violates adjusted low lif displayed in a backgroun
corresponding to its level.
Difference between two channels temperat{ § D/dlue blinks
DT HIGH : ) L
(DT) violates adjusted high limit 8 Audio sound
0The alarm ind
: 0 The al arm
DT LOW Difference between two channels temperat s I e S——

(DT) violates adjusted low limit

corresponding to its level.

100



Chapter 3: System Functions

Inspection and recalibration

Visually inspect the probe for cracks, holes, craatg prior to each use. If any such degradation in

the cable jacket is discovered, discard probe according to your hospital's procedure for medical waste.
When using temperature probe, the user must determine that a probe style is suitable and sufficiently
flexible for esophageal or rectal use.

Probedoesndt firecalibratet" qper bee but should be inspected monthly by the hospital
Biomedical Equipment group to ensure they are working properly. Probes can be tested by plugging
into a patient monitoand looking for an electrical open or sfiaitcuit, Intermittent reading or
extremely inaccurate readings which would indicate probe wire damage. The sensor stability is well
documented; Probe accuracy should not drift out of tolerance over the noenséldibbe.

A Warning

1 Use only the recommended manufacturer TEMP probe for monitoring, other probe
cause system malfunction.

1 Using ESU with temperature measurement simultaneously may cause patient

possible, remove the probe frquatient contact before activating the surgical unit or o

RF source. If probe must be used simultaneously with electrosurgical apparatus, haz

be reduced by selecting a temperature monitoring point which is remote from the e»

RF current pdt to the ground return pad.

Over straining will result in mechanical damage of the probes.

The temp probes should be calibrated every two years or according to hospital cali

schedule. Contact After Sale Service to perform probe calibration.

E

5§ Note

1 Please be noted that the metal side of probe should be used for making measureme
1 The temperature probes carry a ge@r warranty on workmanship, components .
accuracy tolerances. Probe life with normal use should exceed one year.
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IBP

General Information

In Invasive Blood Pressure (IBP), blood pressure pulses are transmitted through a cannula needle and
sterile fluid to a sensor (elastic diaphragm) and converted into an electrical signal. Blood pressure has
a maximum value (Systole: Y and a minimum value (Diastole: DIA).

The patient monitor measures direct blood pressure (Systolic, Diastolic and Mean) of the selected blood
vessel through two channels, and displays two IBP waveforms. It has the ability of measuring four
channels andisplaying changes in these pressures.

A Warning

1 The operator should avoid contacting with the conductive parts of the system wher
applied.

1 When using ESU (Electrosurgery equipment), the transducer and the cables shc

contact with the conductive part of ESU to protect patient against burns.

Disposable IBP transducer DOMESs should not be reused.

Before usingDOME, make sure that its pkage is safe and check its expiry date.

Do not use the sterile supplied IBP transducers if the packaging or the transducer is d

and return them to the vendor.

Verify transducer cables fault detection prior to the start of monitoring phase. Ungli

transducer of the channel 1 from the socket, the screen will display the error messag

NO SENSOR" and the audible alarm is activated with level 2. Next channel is the sa

= E N ]

F§l Note

1 The specified transducers are designed to have the special ability to protect patient
the electrical shock (especially for the leak current allowed), and it is protected agai
effects of a discharge of a cardiac defibrillator. It can be usede surgical operatior
During defibrillation, the IBP waveform may be distorted temporarily.

1 Use only the pressure transducers listed in the Accessories section.
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IBP equipment connection

Figure3-39IBP connections

Normalsalinewith Heparin

Drip chamber

valve

Distal end to patient

3-way stopcock

Pressure Transducer

Pressure transducer interface cable

NogahswbdE

Preparatory steps for IBP measurement

1. Plug the pressure cable into corresponding socket.

2. Prepare the pressure tube and transducer by flushing through the tubing system with normal
saline solution. Ensure that the tubing system is free of air bubbles.

Connect the patient catheter to the puesdine, making sure that there is no air present in the
catheter or pressure line.

Place the transducer at the same level with the patient's heart.

Check if you have selected the correct label name.

Zero the transducer.

After successfuteroing, close the thragay valve from the air and open it to the patient.

w

Noos

A Warning

9 If there are air bubbles in the pressure line or the transducer, you should flush the sol
the system.
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IBP parameter and its settings

Invasive Blood Pressure «— |[BP1 (mmHg)—+— IBP Unit

Systolic Pressure <—g 1 22/8 1 (98) ——> Mean Arterial Pressure
. |
v

Alarm off Symbol <«—

Diastolic Pressure

Figure3-40 IBP parameter area

Touch the IBP parameter area and the setting window will be opened.

Bl IBP PARAM MENU X
UNIT H LABEL H IBP SELECT H ALARM>>
mmHg

FILTER ZERO>> CALIB>> CATH.DISCONNECT
16Hz ON

Figure3-41IBP settings window

UNIT

Select this item to set measurement unit. Available options are KPa, mmHg and cmH20.
LABEL

Suitable label should be selected, regarding the place of measurement.

The available pressure labele a

Label Definition
IBP Invasive Blood Pressure
ART Arterial Blood Pressure
LVP Left Ventricle Pressure
PAP Pulmonary Artery Pressure
RVP Right Ventricle Pressure
CVP Central Venous Pressure
LAP Left Atrium Pressure
RAP Right Atrium Pressure
ICP Intracranial Pressure
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A Warning

T

IBP algorithm will vary according to the selected lalf@¢lerefore,n the case of selectin
improper label, the accuracy of the measurement may be decreased.

5§l Note

1

In open heart surgery, by stopping the heart, the patient enters the PUMP state.
situation, you must enter PUMP PAGE and set the label to (€wWiPmore information, se
page configuration in the configuration chapter).

IBP SELECT

By selecting each IBP channel, you can view signal and parameter of the selected channel

ALARM

By pressing this item, you can access IBP ALARM MENU.

= =4 =4

- | IBP1 ALARM MEMU (IBP) X |

IEF A0 IBF AL LEWEL IBF AL REC
OFF 1 OFF
5SS ALM LIn D2 ALK LIk RAEAR ALRM LIn
g0 ~ 130 3l ~ 100 G0 ~ 113

Figure3-42 IBP alarm window

IBP ALM : Select "ON" to enable all alarm indications such as parameters_\blinking, audio
>

alarm, and light indicator. Select "OFF" to disable the alarm indications and ‘@Bpmb0|

in the IBP parameter area.

IBP ALM LEVEL : Select this item to set the alarm lefa each label. Available options are

1 and 2. Level "1" is the most serious alarm.

IBP ALM REC : Enable this item to record signal upon an alarm occurrence.

SYS ALM LIM : Select this item to set the upper and lower alarm limits of the systolic pressure.

DIA ALM LIM : Select this item to set the upper and lower alarm limits of the diastolic

pressure.

MEAN ALM LIM : Select this item to set the upper and lower alarm limits of the mean

pressure.

The upper and lower limits of systolic, diastolic andanalarms for ART, LVP, PAP, RVP,

CVP, LAP, RAP, ICP are listed in the table below. Note that CVP, LAP, BAPICPare

applied only for the Mean pressure. Therefore, alarm ranges can only beME®RiSr
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Lable Min Alarm Limit Max Alarm Limit Step
(mmHg) (mmHg) (mmHg)
IBP -50 300 5
ART -50 300 5
LVP -50 300 5
PAP -50 120 1
RVP -50 100 1
CVP -50 100 1
LAP -50 100 1
RAP -50 100 1
Icp -40 100 1

FILTER

Filters are used to have a clearer and more detailed wavefgaitable options are 22Hz, 16Hz, and

8Hz.

T

)l
)l

ZERO

22Hz: Recommended in normal use and most of clinical situations. It has the highest
measurement accuracy among ¢a#ed filters.

16Hz: When the signal is a bit noisy.

8Hz: This mode is recommended to reduce noise and interface resulted from ESU and also
when the system has a high noise | evel or dc
might decrease the msuring accuracy.

To avoid inaccurate pressure readings, the monitor requires a valid zeroing.

R

6.

The transducer should be placed at-méart level.

Turn off patient stopcock.

The transducer must be vented to atmospheric pressure.
Enter the IBP satigs window.

Select IBP ZERO to open the Zeroing window:

e I IBF 1 f ZERC MEMU X I

e

EXECLTE |

Figure3-43IBP zeroing window

In this window select < IBP ZERO > to start zeroing procedure.
The message "PLEASE WAIT" will be displayed during the procedure. When the procedure is
completed successfully, the message "IBP1/IBP2 ZERO OK" appears.
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The last zeroing time will be saved adidplayed in thavindow.
7. After successful zeroing, you can turn stopcock to patient on and the other stopcock to

atmospheric pressure off.

Massage Corrective action
IBP1/ IBP2 NO SENSOR, UNABLE TO Make sure that the transduceceannectedthen
ZERO start zeroing.

IBP1/IBP2 OVERANGE, FAILED Make sure that the stopcock is vented to

ZEROING atmosphere. If the problem still exists, contag
After Sales Services.

IBP1/IBP2 UNSTABLE PRESSURE, Make sure that the stopcock is vented to

UNABLE TO ZERO atmosphere or perhaps the tubing system or ¢

or other connections are damaged accidenta
during the zero procedure and should be chec
If the problem still exists, contact After Sales
Services.

CALIB

The purpose of calibration is to ensure the accuracy of the system measurement and compatibility of
the system with the transducer. Therefore, if the transducer model is changed or when you are not sure
about the accuracy of the monitor, calibraterttanitor with the reference pressure.

A Warning

9 The calibration should be performed by hospital medical engineers.

The calibration equipment is connected as follows:

Pressure Transducer

3-way stopcock Q:DE@

l / Pressure Transducer Interface Cable
| 3-way Connector \

—— ~d, >

=

p
N

-

{ , Hydrargyrum Pressure Me§3

Figure3-44 calibration equipment connection

107



Chapter 3: System Functions

At first you must zero the monitor.

Attach the tubing to the sphygmomanometer.

Ensure that connection that would lead to patient is off.

Connect the 3vay connector to the-®ay stopcock that is not connected to the patient catheter.
Open the port of the-&ay stopcock to the sphygmomanometer.

Enter the IBP settings window.

Hold davn IBP CALIB for 5 seconds to open the calibration window:

NoogkswbdE

By pressing CALIB in IBP PARAM MENU, you can access this menu:

| | IBP 1 rCALIE MERU X I

IBPF SET AT 1':":":1 DD:I PHESN PO - -
100 PLEASE ZEROC BEFORE CALIBRATICH

EXECUTE

Figure3-45IBP calibration window

8. Raise the sphygmomanometer to set value that you adjusted in CALIB WINDOW.
9. Press the rotary knob on CALto start the calibration.

A Warning

1 Never perform the invasive pressure calibration while a patient is being monitored.

9 Troubleshooting the Calibration

Probable causes of unsuccessful calibration are provided in the table below:

Message Corrective action

IBP1/1BP2 NO SENSORUNABLE TO Make sure that the transducer is connected, {

CALIBRATE start calibration procedure.
IBP1/IBP2 OVERANGE, UNABLE TO Verify that adjusted pressure in the menu ar
CALIBRATE sphygmomanometer pressure are equal. If t
problem still exists, contact after sales servic
IBP1/IBP2 UNSTABLE PRESSURE, Make sure that the transducer is attached to
UNABLE TO CALIBRATE patient or perhaps the tubing system or othg
connections are damaged accidentally ang
should be checked. If the problem still exists

contact after sales services.

108



Chapter 3: System Functions

5§ Note

1 Take the followingactions for calibration of MEDEX transducer:
press >CALIB< in the IBP WINDOW. Set IBP1 and IBP2 to 100mmHg and push ¢
Calib button of the transducer for about 10 seconds.

CATH. DISCONNECT

If the catheter is disconnected from the patient duringatret er i al pressure mea:¢
CATHETER DI SCONNECTO alarm will be triggered wit

Symptoms of the catheter disconnection are as follows:

9 The pressure drops dramatically.
1 The IBP signal becomes static and the MEgssure falls below 10 mmHg.
9 The heart activity is not shown and the signal is displayed as a flat line.

F§l Note

I To activate the catheter disconnection alarm, the label must be set to ART or IBP
ART CATH DISCONNECT must be ON.

Enabling PPV parameter

The Pulse Pressure Variation (PPV) is a dynamic indicator of pulse pressure fluctuations and is used to
diagnose fluid volume and optimizes it in mechanically ventilated patients (in cardiac surgery or in
intensive care unit). This index is oltad from the beab-beat arteriapressurewaveform (label:

ART).

Pulse pressure is the difference between the systolic and the diastolic pressure values for a single beat.
Pulse pressure variation is defined as the maximum pulse pressure less the ngolssupressure

divided by the average of the two. The average variation in pulse pressure is calculated over periods of
30 seconds.

Activating PPVfeatureis carried out through connecting to the Viewer.

A Warning

9 This monitor can calculate PRYsing beato-beat values of any arterial pulsatile pressi
The circumstances under which PPV value is calculated is clinically meaningful &
appropriateness and reliability must be determined by a physician. The clinical value
derived PPV iformation should be determined by a physician. According to recent scie
literature, the clinical relevance of PPV information is restricted to sedated patients
controlled mechanical ventilation and free from cardiac arrhythmia.

1 PPV calculatiormay lead to inaccurate values in the following situations:

0 atrespiration rates below 8 rpm
0 during ventilation with tidal volumes lower than 8 ml/kg
o for patients with acute rig_]ht ventricular dysfunction ("cor pulmonale").
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1 The PPV measurement is validatedydfor adult patients.

IBP Trace menu

Touch the IBP waveform area to access the below menu:

| IBP1 TRACE MENU W |
SWEEP SCALE LIMIT
12 Smimiz AUTO SCALE 20~ 200 |
SCALE SIGH GRID
a0 OFF

Figure3-46 IBP Trace menu
SWEEP
Available options are 3, 6, 12.5 and 25 mm/s.
AUTO SCALE

Select AUTO SCALE in IBP TRACE MENU to adjust the scale automatically. The scales are adjusted
in a way that signal occupied approximately 80% of IBP waveform area.

SCALE LIMIT

The waveform and corresponding scappearin the IBP waveform areaith 3 dotted lines
representing HIGH limit scale, SIGN cursor, and LOW limit scale from the top to the bottom. These
scales can be set manually or automatically (Auto scale). You can change the scales for IBP, ART and
LVP labels by step of 10 and for PARYP, CVP, LAP, RAP and ICP labels by step of 5 (mmHg).

SCALE SIGN

SCALE SIGN of all IBP, ART, LVP, PAP, RVP, CVP, LAP, RAP and ICP labels can be changed by
step of one

A Warning

1 Since the scale is not displayed in this mode, if the doctor dogayattention to the value
of SYS, DIA, MEAN numbers, she/he may not notice the decrease or increase in p
from the shape of the signal and may have an error in diagnosis.

1 Ensure that the alarm ranges are correctly set for the label. Becausatigeseare save
only for that particular label. Chan@iﬂ; the label changes the alarm ranges.

GRID

Select "ON" to divide IBP signal area into 5 parts using white dotted lines.
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IBP physiological alarms

Alarm

Cause and solution

IBP SYS/DIA/MEAN HIGH

SYS/DIA/MEAN violates adjusted high limit.
Check the patient's condition.
Check the defined limits that are suitable for alarm or not.

IBP SYS/DIA/MEAN LOW

SYS/DIA/MEAN violates adjusted low limit.
Check the patient's condition.

Check thadefined limits that are suitable for alarm or not.

IBP technical alarms

Alarm Cause Solution Description
Alarm level 2. The
IBP1/IBP2 NO | Channel 1 or 2 transducer is rf Check the transducg message is displaye
SENSOR connected. connection. with a yellow
background. By pressin
the Alarm Silence key
This condition occurs when th the backgrouno_l color ©
rr;aximlljm _Iand minimum velll(uJe SCheck t he glnednlﬁsesaslzrvr;lll b_?l gt;i
of a pulsatile pressure signal (Jt " - _ wi
for IBP, ART, PAP, RVP and cor.ldltlon and take clinicg disabled, and thes
LVP labels) differ by less tha| aCtions. problems will be ignored
3mmHg.In this condition, onfy 6 Tur n on th
the Mean pressure is displayed| patient and turn it off to th
IBP1/1BP2 Thi d b : _
STATIC f Is message could be result atmospheric pressure.
PRESSURE | nom™ S5Fol |l ow

0 P & phiysmlngical conditior

e.g. asystole.

0 The transduc
patient.

0 The catheter
a vessel wall.

0 A clot on th

procedures for dislodgin

the catheter.

OFol | ow
procedures for cleaning (¢
changing clotted catheters
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static and the MEAN pressure
falls below 10 mmHg.

Alarm Cause Solution Description
Alarm level 1. The
0 Check the catheter message is displaye
The catheter is disconnected connection to the pati(_ent with a re(_j background.
from thepatient during the an:_jtake necessanyedical gyl/ pressmgk the Ala;:]n
actions. ilence ey, €
IBPL/IBP2 g:%sitg.?. ggg%{ﬁr{;ﬁgt Gyl oOPer _h—waysiopca)ck background_ color of th
CATHETER condition, the pressure drops may be_dlsconn_ectediom message will be gray an
DISCONNECT | dramatically, IBP signal become the patient QUrlng the_ the alarm  will  be
! zeroing, tubing washing ol disabled, and thes

blood samplingCheck it
and take necessanyedical
actions

problems will be ignored

IBP messages

Message Cause Solution
IBP1/IBP2  ADJUST | IBP1 or IBP2 signal is out of displg Press <AUTO SCALE> in IBP WINDOW
SCALE range for about 5 seconds.

IBP1/IBP2 SEARCH

less pulsatile.

IBP signal cannot be processed by
software because the signal is weak

0Check
connections.
0Check

ankalsurerheBtPsetup a

the patient

medical actions.
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GAS (Main Stream)

General Information
Patient Monitor provides mainstream method for Gas measurement.

The IRMA mainstream gas analyzer is intended for monitoring of breath rate, the breathing gases and
the anesthetic agents.

The IRMA mainstream gas analyzer is intended to be connected to a patient breathing circuit for
monitoring of inspired/expired gaseluring anesthesia, recovery and respiratory care. It may be used
in the operating suite, intensive care unit (ICU), patient room for adult, pediatric and infant patients.
IRMA CO2 may also be used in the emergency medical services environment and bokhees.

The sensor head is available &rious configurations for ICU and OR applications. Concentrations of
carbon dioxide (CO2), nitrous oxide (N20), Halothane (HAL), Enflurane (ENF), Isoflurane (1ISO),
Sevoflurane (SEV) and Desflurane (DES) in different combinations are determined together wit
derived parameters such as respiratory rate, waveform and inspired/expired concentrations of all gases.

It is available in various parameter configurations as follows:

1 CO2 only sensor: CO2
1 AX+ sensor: CO2, N20, one anaesthesia agent (HAL, 1SO, EN¥, BES), automatic gas
detection, MAC.

The combination of IRMA and base monitor considered a ME SYSTEM and all ME SYSTEM
requirements were complied with.

For professional use. See instructions for use for full prescribing information, including inticatio
contraindications, warningaptesand adverse events.

& Warning
1

The IRMA probe is intended for use by qualified medical personnel only, and wr
familiar with this manual.

1 The IRMA probe is intended for use only as an adjunct in patgsgssment. It must be us
in conjunction with clinical signs and symptoms.

1 No modification of this equipment is allowed.

Fi Note

1 (U.S. only) Federal law restricts this device to sale by or on the order of a physician.

1 An IRMA mainstream gaanalyzer shall only be connected to the patient monitor appr

by Masimo Sweden AB.

f The combination of IRMA and base monitor considered a ME SYSTEM and al
SYSTEM requirements were complied with.

1 For professional use. See instructions for use forgdrdkcribing information, including
indications, contraindications, warnings, precautions and adverse events.
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Measurementprinciple

The IRMA sensor head snaps in place on the top of the airway adapter that includes the optical
components fomeasuring all gases. The IRMA airway adapter is inserted between the endotracheal
tube and the Ypiece of the breathing circuit. The respiratory gas measurements are obtained by
continuously measuring the infrared gas absorption through the XTP windtiesgas flow through

the adapter. The XTP windows are transparent to light in the wavelength ranges of interest and they are
specially designed using the latest advances in material technology to provide a window minimizing
the impact of water vapor on hgtransmission.

Identifying Gases

To measure the concentrations and identify the gases, absorption of up to nine different wavelengths of
infrared light is measured.

The measurement of CO2, N20 and anaesthetic agents in the breathing gas mixtuteois theestact

that the different gas components absorb infrared light at specific wavelengths. A microprocessor
continuously calculates the CO2, N20 and anaesthetic agent concentrations from the infrared light
absorption measurements. Using matrix caleutatto identify which anaesthetic agents are present in
the gas mixture.

Measured parameters

The measured parameters are EtCo2, EtN20, EtAA (End Tidal CO2/N20, Anesthesia Agent), FiCo2,
FiN20O, FiAA (Fraction Inspiratory CO2/N20/Anesthesia Agent), AWRR \Way Respiratory Rate)

and MAC.

Fi and Et values are displayed after a breath and average of RESP value is updated regularly. If the
respiration rate (RR) violates 80 bpm, Et value for Anesthesia agent and N20 will fall below nominal
value (Etnom) according to below formula:

Et = 80*Etrom /RR

EtCO2 value for the respiration rate below 150 bpm will be in the specified range (IRMA CO2 and
IRMA AX+).

MAC (Minimum alveolar concentration)
Minimum alveolar concentration or MAC is a concept used to compare the strengths of anesthetic
vapors;in simple terms, it is defined as the concentration of the vapor in the lungs that is needed to

prevent movement (motor response) in 50% of subjects in response to surgical (pain) stimulus.

The MAC value may be calculated and displayed by usingidal{lET) gas concentrations according
to the following formula:

MAC = %ET(AAL)/X(AAL) + %ET(AA2)/X(AA2) + %ET(N20)/100

X(AA): HAL=0.75%, ENF=1.7%, 1SO=1.15%, SEV=2.05%, DES=6.0%
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5§ Note

1 The altitude andhe patient age as well as other individual factors is not taken into ac
in the abovedescribedormula. ET gas concentrations for secondary agent (AA2) is
available for IRMA AX+/OR+ probes.

Airway adapter

The IRMA Airway Adapter is insertedebween the endotracheal tube and thgiete of thebreathing
circuit. The respiratory gas measurements are
adapter. The XTP windows are transparent to light in the wavelength ranges of interesy ad the
specially designed using the latest advances in material technology to provide a window minimizing
the impact of water vapor on light transmission.

The IRMA airway adapter is designed as a -starile single patient use disposable for both
Adult/Pedatric and Infant applications. The IRMA Infant airway adapter has specially designed
connectors for minimizing the dead space and can be used even for very small patients.

B’ A
ol «

Figure3-47 IRMA airway adapters: Adult/ Pediatric and infant

A Warning

1 Do not use the IRMA adult/pediatric airway adapter with infants as the adapter add
dead space to the patient circuit.

1 Do not use the IRMA infant airway adapter with adults as this may cause excessi\

resistance.

Do not use adapters if the adapter or its packaging is damaged and returnstippliee

Do not use the IRMA airway adapter with metered dose inhatersbulized medications

as this may affect the light transmission of the airway adapter windpws

=a =

Replace the airway adapter if rainout/condensation occurs inside the airway adapter
Use only the recommended IRMA airway adapters for monitoring. Otheayaiadapters
may cause improper performance. (Refer to Accessories chapter for detail).

=a =

Preparatory steps for gas measurement

1. Connect the IRMA probe interface cable to the bedside monitor side panel and switch the power on.
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2. Snap the IRMAprobe on top of the IRMA airway adapter. It will click into place when properly
seated.

LI /
= 5 V? Ir \-_.-'/,u /
N\ (Q N u?jif
ULC s NN
/f"{:@’ ¥ r‘ﬁ\*'ﬁt N/
QN QA%
L

Figure3-48 Adapter connection to probe

3. Depending on IRMA model, perform the following:

1 IRMA AX+:
o Wait minimum 30 seconds
o Perform zeroing
1 CO2:
o Wait minimum 10 seconds
o Perform zeroing, if gas readings does not show 0% or if an unspecified accuracy
message is displayed.

4. A green LED indicates that the IRMA probe is ready for use.

Figure3-49 Green indicator

5. Connect the IRMA/airway adapter 15 mm male connector to the breathing chmeitey
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Figure3-50 Adapter connection to-piece

6. Connect the | RMA/ airway adapter 15 mm femal e

e
-

n:,"

Figure3-51 Adapterconnectiorto tracheal tube

Alternatively, connect an HME (Heat MoisttEex c hanger ) bet ween t he patien
the IRMA probe. Placing an HME in front of the IRMA probe protects the airway adapter from

secretions and effects of water vapour and eliminates the need of changing the adapter. It allows free
positianing of the IRMA probe as well.

r*—ﬁ——‘?ﬁﬁ?&—'i’//\/
/ \\E).i_ .'!.:l .,ll,':l';o_:lrr _‘::.}_ jf — _I'/
( | AL S —

i ~_/ e j.__,
}/g/

Figure3-52 Using HME

7. Unless the IRMA probe is protected with a HME always position the IRMA probe with the status
LED pointing upwards.

117



Chapter 3: System Functions

o
e

B

Figure3-53 Correct position of indicator (upward)

Placement of IRMA Probe

When connecting the IRMA probe to an infant patient circuit it is important to avoid a direct contact
between the IRMA probe and theant's body due to the elevated surface temperature of the IRMA
Probe.

Gas span check

Gas reading should be verified at regular intervals with a reference instrument or with calibration gas.
The suggested interval for gas span check is once evety year

Pre-use check

Always verify gas readings and waveforms on the patient monitor before connecting the IRMA airway
adapter to the patient circuit. Perform the tightness check of the patient circuit according to the User
Manual for the monitor with the IRMArpbe snapped on the IRMA airway adapter.

Perform the tightness check of the patient circuit with the IRMA sensor head snapped on the IRMA
airway adapter.

Verify that there has not been any accumulation of gas between the IRMA sensor head and the XTP
windows by checking that the CO2 readings on the monitor are correct before connecting a patient to
the breathing circuit.

Check that the connections have been made correctly by verifying an actual CO2 waveform on the
monitor display

A Warning
1

To keepsecretions and moisture from pooling on the windows, always position the |
probe in a vertical position with the LED pointing upwards.

1 Do not place the IRMA airway adapter between the endotracheal tube and an elbow
may allow patient secretions block the adapter windows and result in incorrect opera

i Disposable airway adapters shall not be reused. Reuse of the single use adapter ¢
cross infection.

1 Used airway adapters shall be disposed of in accordance with local regulatio
biohazardous waste.

1 The IRMA probe is not intended to be in patient contact.
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E | E

If, for whatever the reason, the IRMA probe is in direct contact with any parts of the ir
body an insulation material shall be placed between the IRMA probe and the body.
Measurements can be affected by mobile and RF communications equipment. It shc
assured that the IRMA sensor is used in the electromagnetic environment specifiec
manual.

The IRMA probe is not designed for Mighvironments.

Use of high frequenceglectrosurgical equipment in the vicinity of IRMA may prodt
interference and cause incorrect measurements.

Dondét use the device in the environmel
Before any interpretations are made of parameters readingsaaefowns one, assure th
the multigas probe is functioning correctly. Partial obstruction of airway with water
result in distorted waveforms. A leak in the airway may result in low param
measurements. Check the monitor to see if it is functipproperly.

Verify sensor detection before starting GAS monitoring. Unplug the sensor from |
connector to verify that the error message "CO2 NO SENSOR "is displayed.

5§l Note

1
1

Do not apply tension to the sensor cable.
Do not operate the IRMA probe outside the specified operating temperature enviro
(Refer to the Specification chapter for details)

GAS parameter and its settings

EtCo2 Unit

!

|
EtCo2 mmHg AWRR —T* AWRR Unit

i 1 2 ——> Airway Respiration Rate
End Tidal CO2 «——F— 43
FiCo2 2 |

Alarm off Symbol «— 223 mmHg
|

!

FiCo2 Unit

+— Fraction Inspiratory CO2

Figure3-54 GAS parameter area

If using the MultiGas sensor, the GAS parametegain its special pages as follows:
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Airway
Alarm off Symbol Alarm off Symbol Respiration Ratts  AWRR Unit
for AA for N20O T T
AWRR BrPM

Minimum Alveolar  End Tidal

Concentration Alarm off Symbol 1 2
I for Co2 & AWRR+—T XX

s (o Eoade | Brare [
23 s T 09 || 36 | 2

|
Co2 Unit

Fraction Inspiratory
GAS Unit

Figure3-55 GAS parameter area with mufias sensor

TouchCO2 parameter area to access the below menu:

| (02 PARANM MENU K|
LNIT WORK MODE
m— MEASLIRE | ZERD == AL ARM ==

Figure3-56 CO2 settings window (CO2 senor)

F§l Note

1 After capnography probe is connected to the monitor, at first sensor type is detectec
system and then displayed in front of the CO2 signal.

1 The system displays the Gas menu for IRMA sensor as default. If you connect ISA p
the system and then exit the menu and enter it again, the menu will change for ISA
This change also carelmade in GAS ALARM menu.

UNIT

Pick this item to adjust measurement unit. (Options: mmHg, KPa, %V)
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EtCo2 in %V is the Co2 value (in mmHg) divided by ambient barometric pressure (in mmHg) which is
a percentage of the barometric pressure.

P
EtCo2(mmHg) - EtCOZ(%V)
pBarometridmmHg)
133322 I:)Et002(mmH9)
= EtCo2(KPa
1000 e

WORK MODE

Available options for WORK MOE are "standby" and "measure”. The default is "measure” mode.
When gas monitoring is required, select "measure” mode. Standby mode disables monitoring to
decrease the power consumption and extend the life cycle of IR source and IRMA sensor.

5l Note
1

If the monitor does not detect any CO2 signal for 30 minutes after connecting IRMA s
the monitor automatically disables gas monitoring to decrease the power consumpt
extend the life cycle of IR source and IRMA sensor. The monitor will beosstandby"
mode.

When gas monitoring is not used, it is recommended to disconnect the sensor.

If the monitor does not detect adapter of IRMA sensor for 10 minutes after connecting
sensor, the monitor automatically will be set to "standby" mode.

1 To reuse IRMA sensor, set the work moddittne asur eo0 manual |y

=a =

ZERO

Pick "ZERQO" in GAS WINDOW to call up the following menu:

™ CO2 FEERC MEMU i

oo o

EXECUTE

Figure3-57 ZEROING window
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A zeroreference calibration should lperformed whenever IRMA adapter is replaced or an offset in
gas reading is discovered or when the message "CO2/N20/AGENT INVALID, PLEASE ZERO"
appears.

9 After turning the monitor on, wait about 10 sec for IRMA (CO2) sensor to warm up and then
start zeroing

9 After replacing the adapter, wait about 10 sec for IRMA (CO2) sensor to warm up and then
start zeroing.

I f you press zero button before passing this t
WARMI NG UPO wi || be shown andnet he zeroing proced

1. Select well ventilated room to perform the calibration.
2. Make sure the sensor is connected to the system and no error message is displayed (except APNEA).
3. Choose EXECUTE in the ZERO menu.

The message "PLEASE WAIT" will be displayed during the procedure. "ZERO IS OK." indicates that
the zeroingprocedure is completed successfully. The last zeroing time will be saved and displayed in
its corresponding place. If an error happened during zeroing the error message will be displayed in the
ZERO menu.

Special care should be taken to avoid breathingtim adapter during the zero reference calibration
procedure.

The presence of ambient air (21% O2 and 0%CO2) in the IRMA airway adapter is of crucial importance
for a successful zero reference calibration. Always perform aiggecheck after performingero
reference calibration.

In order to measure with high accuracy, it is necessary to observe the following points for IRMA probe:

1 The ZEROING operation is performed by replacing the IRMA adapter without connecting it to
the patient's breathing circuih@ with the help of a monitor. To perform this operation, you
must select <ZERO> from the GAS window.

i Pay attention to avoid any breathing near the adapter before or during the Zeroing operation.
For the successful operation of Zeroing, the presence ofeatrdir in the adapter is very
important.

1 If the "CO2 ZERO REFERENCE CALIB REQUIRED" alarm is observed, the Zeroing
operation must be repeated.

A Warning

1 For accurate measurements, IRMA sensor should be set zero to room air.
9 Incorrect zeroing will result in false gas readings.
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Note

1 Zero reference calibration should only be performed by qualified service techniciar
should NOT be a part of normal operating procedures.

Always perform a preise check aftguerforming zero reference calibration.

If the adapter is separated from the GAS probe, zeroing is not possible and the C
ADAPTER message is displayed in the relevant menu.

1
1

ALARM
- CO2 rALARM MEMU 3
ALh AL LWL ETCOZ2 LIKIT FICOZ2 HIGH
QFF 1 20 ~ 49 10
AVWRER LIMIT | APREA LIMIT AL REC
S~ 30 20 QFF

Figure3-58 CO2 alarm window
1 ALM: Select "ON" to enable all alarm indications such as parameters blinking, audio alarm,

and light indicator. Select "OFF" to disable the alarm indications and cz@gpsymbol in

the multigas parametearea.

ALM LVL : Selectable between 1 and 2. Level 1 represents the most serious case.

ETCO2 LIMIT : The alarm is activated when the EtCo2 exceeds adjusted ALARM HIGH limit

or falls below adjusted ALARM LOW limit (Range: 0.4~13.0%V , step 0.1%V).

Default for upper limit is 6.5%V and for lower limit is 2.6%V.

1 FICO2 HIGH : The alarm is activated when the FiCo2 exceeds adjusted ALARM HIGH limit.
(Range: 0.1~13.0%V, step 0.1%V), Default for upper limit is 1.3%V.

1 AWRR LIMIT : The alarm is activated when t#&VRR value exceeds adjusted ALARM
HIGH limit or falls below adjusted ALARM LOW limit. (Range-120BrPM)
Default for upper limit:

= =

Adult/Pediatric: 30BrPM

Neonate: 60BrPM
Default for lower limit:

Adult/ Pediatric: 5BrPM

Neonate: 15BrPM

1 APNEA LIMIT : Pick it to set the standard of judging an apnea case. It sets &b H&econds
and "OFF", increases/decreases by 5s. Select OFF to disable the alarm.

1 ALM REC : By activating this feature, when GAS alarms occur, a record is taken of the signal
and ts parameter.

COMPENSATE O2/N20

The presence of oxygen and nitrous oxide can cause some interference in CO2 measurement. This is
known as spectral broadening, and must be compensated.

N20 is measured and automatically compensated for in all IRMA se@adsswhen IRMA 11 (CO2)

probe is connected to the monitor, N20O concentrates can be transmitted to the sensor. Available options
for N2O COMPENSATE are-Q00%N20.
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The O2 compensation is performed automatically for all IRMA sensors with the oxygen sensor
available on it. When using an IRMA without an oxygen sensor, i.e., when the oxygen measurement is
performed by the other device like anesthesia machines and ventilators already have been

equipped with O2 measuring devices, the current oxygen concenshtoid be transmitted to the
sensor.

When there is not O2 sensor, available options for O2 COMPENSATE are OFR.@a#%0D?2. If there
is O2 sensor, only "AUTO" option will be available and cannot be changed.

N20 COMPENSATE and O2 COMPENSATE are curreiribctive.

GAS Trace menu

Touch the CO2 waveform area to access the below menu:

CO2 TRACE MEMU =

SWEEP SIGMAL SCALE FILL =lGhAL
B mimis O~100 mmHg QFF

Figure3-59 CO2 trace menu

1 SWEEP:Select this item to adjust speed of the CO2 signal sweeping. Available options for
SWEEP are 3, 6, 12.5 and 25mm/s.

1 SIGNAL SCALE: Depending on selected signal by user, different scales are available as the
following table:

CO2 Waveform Scale N20O Waveform Scale AA Waveform Scale
0-50 mmHd 0-6% 0-50% 1121315110120%

- 0,
0-100 mmHg 0-10% 0-100% <AUTOSCALE>

<AUTOSCALE>
0-200 mmHd 0-20%V
<AUTOSCALE>

AUTOSCALE is an item to adjust the scale automatically to display waveform in the best way.

i FILL SIGNAL: Select "ON" to show the waveform in a filled form.
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Statusof LED on the IRMA probe

Steady green light

System OK

Flashing green light

Zero Reference check in progress

Flashing blue light

Existence of anesthetic agents

Steady red light

Sensor error

Flashing red light

Check adaptor

GAS Alarm Messages
Physiological alarms

Alarm Situation Visual prompt Audio sound
OAWRR value bl
o _ _ 0The alarm ing
Respiration rate violates adjustg _ .
AWRR HIGH o 0 The al ar m mg Activated
high limit . .
displayed in a background
corresponding to its level.
O AWRR value bl
—— . , 0 The alarm inrn
Respiration rate violates adjustg _ ,
AWRR LOW low limit 0 The al ar m mg Activated
ow limi
displayed in a background
corresponding to its level.
OEt Co2 wvalue [
. . , 0 The alarm inrn
End Tidal Co2 violates adjusted| _ ,
EtCo2 HIGH o 0 The al ar m mg Activated
high limit . .
displayed in a background
corresponding to its level.
OEt Co2 value [
, , , 0 The al aflashes. 1
End Tidal Co2 violates adjusted| _ .
EtCo2 LOW low limit 0 The al ar m mg Activated
ow limi
displayed in a background
corresponding to its level.
OFi Co2 wvalue [
. . . _ 0 The alarm in
_ FiCo2 violates adjusted high . _
FiCo2 HIGH limit 0 The al ar m mg Activated
imi
displayed in a background
corresponding to its level.
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low limit

displayed in a background

corresponding to its level.

0 The alarm inr
Non-respiration condition 0The mes sRE§R ,
CO2 RESP APNEA ) , ) ) Activated
overruns adjusted time APNEA" blinks in red
background.
OEt N2O value [
. . ) 0 The alarm inr
End Tidal N20O violateadjusted | _ ,
EtN20 HIGH o 0 The al ar m mg Activated
high limit . )
displayed in a background
corresponding to its level.
OEt N2O value [
. . . 0 T h e indidatarrflashes.
End Tidal N20 violates adjusteq _ ,
EtN20 LOW low limit 0 The al ar m mg Activated
w limi
displayed in a background
corresponding to its level.
OFi N2O value K
. . . ) 0 The alarm inrn
_ FiN20 violates adjusted high . _
FiN20O HIGH limit 0 The al ar m me Activated
imi
displayed in a background
corresponding to its level.
OFi N2O value [
: . . 0 The al arm inr
, FiN20 violates adjusted low . ,
FiN20 LOW limit 0 The al ar m mg Activated
imi
displayed in a background
corresponding to its level.
OEt AA value bl
. ) i 0 The alarm inrn
End Tidal AAviolates adjusted | _ ,
EtAA HIGH N 0 The al ar m mg Activated
high limit . :
displayed in a background
corresponding to its level.
OEt AA value bl
. ) . 0 T h e indidatarrflashes.
End Tidal AA violates adjusted | _ ,
EtAA LOW . 0 The al ar m mg Activated
low limit . .
displayed in a background
corresponding to its level.
OFi AA value bl
. . . _ 0 The alarm in
_ FiAA violates adjusted adjusted| _ _
FIAA HIGH o 0 The al ar m mg Activated
high limit ) _
displayed in éackground
corresponding to its level.
OFi AA value bl
. . _ _ 0 The alarm inrn
_ FiAA violates adjusted adjusted| _ _
FIAA LOW 0 The al ar m mg Activated
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Technical alarms

Alarm Cause Solution Explanation
Alarm level 2 the messagg
Turn the system off | is displayed in yellow
CO2 SYSTEM and on and if problem| background. By pressing

FAULT # 1,2,3,4

Sensor error

still exists, contact
after sales service of
manufacturer.

ALARM SILENCE,
background becomes gray
and alarm is disabled and
ignores this fault.

CO2 REPLACE
ADAPTER

IR signal low

Change adapter

Alarm level 2 the messagg
is displayed in yellow
background. By pressing
ALARM SILENCE,
backgrouncecomes gray
and alarm is disabled for
120 sec.

CO2 NO ADAPTER

There is no adaptor

connected to the sensor.

Connect adapter

Alarm level 3 the messagg
is displayed in cyan
background. By pressing
ALARM SILENCE,
background becomes gray
and alarm is disabled and
ignores this fault.

CO2 outside specified

Zero the sensor, the
problem still exists,

Alarm level 2 the messagg
is displayed in yellow
background. By pressing

CO2 INVALID contact after sales ALARM SILENCE,
accuracy range. :
service of the background becomes gray
manufacturer. and alarm is disabled and
ignores this fault.
Zero the sensor, if the
. : Alarm level 2 the messagg
problem still exists, L .
is displayed in yellow
turn off and on the background. By pressing
N20 INVALID N20 outside specified system and if again ALARM SILENCE,

accuracy range.

this message appears
contact after sales
service of
manufacturer.

background becomes gray
and alarm iglisabled and
ignores this fault.

AGENT INVALID

Agent outside specified
accuracy range.

Zero the sensor, if the
problem still exists,
turn off and on the
system and if again
this message appears
contact after sales
service of

manufacturer.

Alarm level 2 the messagg
is displayed in yellow
background. By pressing
ALARM SILENCE,
background becomes gray
and alarm is disabled and
ignores this fault.
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In IRMA AX+ mode, if
there is two anesthesia
agents

Alarm level 2 the messagg
is displayed in yellow
background. Byressing

'I?/I(I;XETTJTRE mixture in patient airway ALARM SILENCE,

and their concentration background becomes gray

exceed agent detection and the alarm is disabled

thresholds. for 120 sec.

- The accuracy of the
agent identification ang
measurement could no
be guaranteed. Alarm level 3 the messagg

- More than 2 anesthetic is displayed in cyan

AGENT agents are presentin t background. By pressing
breathing circuit ALARM SILENCE,
UNRELIABLE : :

- High concentrations of background becomesay
solvents, cleaning and alarm is disabled and
agents oother ignores this fault.
interfering gases are
present in the breathin
circuit

Alarm level 2 the messagg
Turn the system off | is displayed in yellow
CO2 INVALID Ambient pressure outside and on ad if problem | background. By pressing
AMBIENT operating range still exists, contact ALARM SILENCE,
PRESSURE P g range. after sales service of | background becomes gray
manufacturer. and alarm is disabled for
120 sec.
Alarm level 2 the messagg
Turn the system off | is displayed in yellow
CO2 INVALID Internal temperature ar_1d on and if problem| background. By pressing
AMBIENT outside operation range still exists, contact ALARM SILENCE,
TEMPERATURE " | after sales service of | backgrouncdecomes gray

manufacturer.

and alarm is disabled for
120 sec.

CO2 NO SENSOR

Sensor is disconnected
from system

Connect sensor if
problem exist again,
Contact after sales
service of
manufacturer.

Alarm level 3 themessage
is displayed in cyan
background. By pressing
ALARM SILENCE,
background becomes gray
and alarm is disabled and
ignores this fault.

CO2 ZERO
REFERENCE CALIB
REQUIRED

CO2 value is more than
800 PPM (0.80%V) and
measurement accuracy is
low.

Perform zeroing
procedure in an
environment with CO2
less than 0.80%V.

Alarm level 2 the messagg
is displayed in yellow
background. By pressing
ALARM SILENCE,
background becomes gray
and alarm is disabled for
120 sec.
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Messages
Message Cause Solution Explanation

Manual setting and if no
breath is detected for 30
min and ETCO2 is less .

CO2 SENSOR than 4 mmHg for more EQ;@L?@%&E%&VDE

STANDBY MODE than 30 miror when the

on MEASURE.

monitor does not detect
adapter of IRMA sensor
for 10 min.

CO2 UNABLE TO
ZERO, SENSOR
WARMING UP

Zero button igpressed
before waiting for the
sensor to be warmed up
(30 sec).
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GAS (Side Stream)

General Information

GAS monitoring provides a continuous waveform of airway gas concentration as a function of time.
The waveform enables physician to evaluate adequacy of gas exchange in the lungs, integrity of the
patientdos airway, cardiopul monary function and

The Vital signs monitor uses sidestream method for gases measurement.

A Nomoline sampling hie is connected to patient respiratory circuit in ISA analyzers for monitoring of
inhaled and exhaled gases during anesthesia, recovery or respiratory cares. ISA sensors may be used in
operation room, ICU or patient room for emergency medical servicesnsportation emergency and

they are applicable for neonates, pediatrics and adults.

Different configurations of this sensor are available in the market. The sensor has ability to identify
CO2 gas by parameters as respiratory rate, waveform and conoantfatihaled/exhaled gases.

Different types of the sensor are as follows:

ISA CO2: CO2

ISA AX+: CO2, N20, Halothane (HAL), Enflurane (ENF), Isoflurane (1SO), Sevoflurane (¢
and Desflurane (DES)

ISA OR+:; C0O2, 02, N20, Halothane (HALEnflurane (ENF), Isoflurane (1SO), Sevoflura
(SEV) and Desflurane (DES)

ISA CO2, ISA AX+ and ISA OR+ are intended to be connected to a patient breathing circuit for
monitoring of inspired/expired gases during anesthesia, recovery and respiratofjheagtended
environment is the operating suite, intensive care unit and patient room. ISA CO2 is also intended to be
used in road ambulances.

The intended patient population is adult, pediatric and infant patients. The Nomoline Product Family is
intended to be used with systems that include the Masimo ISA gas measurement technology (ISA). The
Nomoline Product Family is indicated for the measurement of respiratory rate and respiratory and
anesthetic gases in adult, pediatric and infant patienes NBmoline Product Family includes single

use and multuise devices for gas sampling and/or oxygen delivery. The Nomoline Product Family is
indicated for use by clinical professionals in healthcare environments, including mobile environments.

A Warning

1 The ISA sidestream gas analyzer is intended for use by authorized healthcare profe
only.

1 The ISA sidestream gas analyzer is intended only as an adjunct in patient assessmer

be used in conjunction with other assessments of clinical aighsymptoms.

Do not make any changes in the GAS system.

An ISA sidestream gas analyzer shall only be connected to medical devices approve

Masimo Sweden AB )

=a =
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Note

1 The combination of ISA and monitor shall be considered a (WiEdical electrical)
SYSTEM.
1 (U.S. Only): Federal law restricts this device to sale by or on the order of a physician

Measurementprinciple

Gas monitoring uses infrared (IR) spectroscopy method to measure and identify different gases.
Infrared spectroscopy is used to measure the concentration of molecules that absorb infrared light. Since
the absorption is proportional to the concentration of gas molecule, the concentration can be determined

by comparing its absorption.

For ISA AX+ or ISA OR+ sensor, absorption of nine different wavelengths of infrared light is measured
in order to identify the gases and measure their concentrations.

The measurement of CO2, N20 and anaesthetic agents in the breathing gas mixture is based on the fact
that the different gases absorb infrared light at specific wavelengths. Since ISA analyzer analyzes the
breathing gas mixture, the amount of infrared light absorbed by the gases is measured continuously by
the infrared spectrometer.

A microprocessor continusly calculates the CO2, N20 and anesthetic agent concentrations from the
infrared light absorption measurements using matrix calculations to identify which anesthetic agents
are present in the gas mixture.

The sampling flow rate for all applications &A analyzer is 50 = 10 sml/min.

Measurable parameters by ISA sensor are:

EtCO2, EtN20, EtAA (End tidal of these gases), FiCO2, FiN20 and FiAA (Fraction inspiratory of
these gases) and Air Way Respiratory Rate and MAC.

Fi and Et values are displayed aftdrraath and average of RESP value is updated regularly.

For more details, please refer to Technical Specification section.

Ei Note

9 It takes less than 10 seconds to display gas waveform data and 1 minute that the ¢
and other operatingpecification of the system comply with technical specificatior
Specification chapter.
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MAC (Minimum alveolar concentration)

Minimum alveolar concentration or MAC is a concept used to compare the strengths of anesthetic
vapors; in simple terms, it is defined as the concentration of the vapor in the lungs that is needed to
prevent movement (motor response) in 50% of subjectssponse to surgical (pain) stimulus.

The MAC value may be calculated and displayed by usingidal(ET) gas concentrations according
to the following formula:

MAC = %ET (AAL)/X (AAL1) + %ET (AA2)/X (AA2) + %ET (N20)/100
X(AA): HAL=0.75%, ENF=1.7%, ISO=1.15%, SEV=2.05%, DES=6.0%
NOMOLINE Family sampling lines

ISA samples gas from the respiratory circuit through the Nomoline Family sampling line at a rate of 50
sml/min, making measurements of CO2 possible for adult, pediatric and infamtpati

The Nomoline Family sampling lines incorporate a unigue water separation (NO MOisture) section,
which removes condensed water. The NOMO section is also fitted with a bacteria filter that protects
the gas analyzer from water intrusion and cross cantdion.

As long as no sampling line is connected, the ISA gas analyzer remains irpavi@w sleep mode.
Once the sampling line is connected, the ISA gas analyzer switches to measuring mode and starts
delivering gas data.

The Nomoline Family samplingnles are available in a wide variety of versions for both intubated and
spontaneously breathing patients and in both disposable ambsable configuratioris intubated
patients can for instance be monitored using the disposable Nomoline Nasal CO2aGanaul
combination of the multiple patient use Nomoline Adapter and a disposable Nomoline Nasal CO2
Cannula with Luer Connector.

OR ) (:U

Figure3-60 The disposable Nomoline Airway Adapter Set is an alternativsitgy a combination of the multiple
patient use Nomoline Adapter and a disposable Nomoline Extensiadditer.

The Nomoline Adapter may be used with other third party sampling lines and cannulas. Please however
note that the Nomoline Family of samqi lines are designed for optimal performance and
measurement fidelity when used with the ISA gas analyzers. For instance, when connecting to a
respiratory circuit, the Masimo-ddapter provides a central gas sampling point thereby minimizing the
risk of sampling line occlusion (see below)
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Figure3-61 For optimal water handling, always usedapters with the samplin
point in the center of the adapter, as shown to the left above.

A Warning

Use only airway Tadapters with the sampling point in the center of the adapter.

Do not use Tadapter with infants, as this adds 7 ml dead space to the patient circuit.

Do not apply negative pressure to remove condensed water from the Nomoling

sampling line.

Too strong positive or negative pressure in the patient circuit might affect the sample
Strong scavenging suction pressure might affect the sample flow.

Do not lift the ISA gas analyzer by the sampling line as it could disconnecttfre ISA,
causing the ISA gas analyzer to fall on the patient.

= —a =9 E N ]

5§ Note

T Using sample tubes or cannul as with |
total system response time

1 The patient age as well as other individual factors is not taken into accountabave
describedormula Et gas concentrations for secondary agent (AA2) are only availabl
ISA (Multi-gas) probe.

1 GAS system is not designed for use with water tfpe Nomoline adapter (CAT nc
108220) is designed for the use of several patients and can replace the Water trap.

Nomoline Family sampling line replacement

Nomoline Family sampling lines should be replaced according to good clinical practice or when the
sampling line gets occluded. Occlusion occurs when water, secretion etc. is aspired from the respiratory
circuit to such extent that ISA cannot maintain tleenmal 50 sml/min sample flow. This situation is
indicated by a red flashing gas inlet connector and an alarm message; Replace the Nomoline and wait
until the gas inlet connector switches to green indicating that the ISA gas analyzer is ready for use.

Neamatal sampling hoses are designed to minimize the volume of dead space and can be used even for
very small patients.
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A Warning
1

Replace the sampling line if the sampling line input connector starts flashing red,

Monitor di sphmpbi agfiCheek message.

Do not use sampling line if it or its package is damaged and return it to the vendor.

Use only the recommended ISA sampling line by the manufacturer. Other samplin

may cause sensor improper performance. (Refer to Accessbaigter for more detail)

9 If the sampling hose was connected to the patient for a long time, it should be replac
every two weeks or whenever the Sampling line clogged message is observed. (Ei
occurredearlier)

1 Do not use infant sampling haséor adults, because infant sampling hoses add a |
resistance to air flow to the patient's respiratory circuit.

1
1

Preparatory steps for Multi-gas monitoring

To set up ISA analyzer, follow these steps:

1. Securely mount the ISA analyzer.

2. Connect the ISA analyzer interface cable into corresponding connector on the side panel of
patient monitor.

3. Connect a Nomoline Family sampling line to the ISA analyzer input connector. It will click
into place when properiseated.

4, Connect the gas sample exhaust port to a scavenging system or return the gas to the patient
circuit to prevent pollution of the operation room when N20 and/or anesthetic agents are
being used.

Figure3-62 Analyzer placement in respiratory circuit

5. Power on the monitor.
6. A green indicator indicates that the ISA analyzer is ready for use.

Green LED

Figure3-63 Green indicator
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7. Performa preuse check asentioned in its section (following section).

A Warning

Do not operate the ISA sidestream gas analyzer if the enclosure is damaged.

Do not place the ISA gas analyzer in any position that might cause it to fall on the pa

Carefully route the sampling line to reduce the risk of patient entanglement or strangt

Do not use the ISA gas analyzer with metedede inhalers or bellized medications as th

may clog the bacteria filter.

1 Measurements can be affected by mobile and portable RF communications equipt
should be assured Make sure that the ISA gas analyzer is used in the electron
environment specified in EMEection of this manual.

1 The ISA sidestream gas analyzers are not designed for MRI (magnetic resonance il
environments. During (MRI) scanning, ISA must be placed outside the MIR suite.

1 Use of high frequency electrosurgical equipment in the vicinitthefISA/monitor may

produce interference and cause incorrect measurements.

Do not use the Nomoline Airway Adapter Set Infant with adult/pediatric patients.

Do only use sample lines intended for anesthetic agents if N20O and/or anesthetic ag

being sed.

1 Do not reuse disposable singfeatient use Nomoline Family sampling lines due to the
of cross contamination.

1 Due to the risk of patient crogsfection, always use a bacteria filter on the exhaust port
if sampled gas is intended to bebreathed.

I Exhaust gases should be returned to the patient circuit or to a scavenging system.

=a =4 -8 -9

Ei Note
1 The ISA analyzer should be securely mounted in order to avoid the risk of damage
ISA.
1 Do not operate the ISA side stream gas analyatside the specified operating environme
T Returning the | SA6s exhaust gas to t h

Pre-use check

Before connecting the Nomoline Family sampling line to the breathing circuit, do the following:
1. Connect the sampling line to the ISA gas inlet connector.

2. Check that the gas inlet connector is lit with a steady green light.

3. For ISA OR+: Check that the O2 reading on the monitor is correct (21 vol%).

4. Breathe briefly into the sampling limad check that monitor displays a valid CO2 waveform and
valid values.

5. Occlude the sampling line with a fingertip and wait for 10 seconds.
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6. Check that occlusion alarm is displayed on the monitor and that the gas inlet connector shows a
flashing red lght.

7. If applicable: Perform a tightness check of the patient circuit with the sampling line attached.

A Warning
1

Donét use the device in the environmei
Before any interpretations are made of EtCo2 reading and waveform, assure t
capnography system is functioning correctly. Monitor contamination by secretion
Partid obstruction of sampling line with water can result in distorted CO2 waveforn
leak in the sampling line may result in low EtCo2 measurements. Check the monitor
if it is functioning properly.

Returning sampled gas to the patient breathing systayncause infection.

Do not expose the monitor with side stream capnography module to vibration and im
Verify ISA sensor detection before starting GAS or CO2 monitoring. Unplug the ISA s
from its connector to verify that the error message " GIO2SENSOR "is displayed.
Positioning the monitor lower than the patient may facilitate condensed water and se«
move towards the system thereby resulting in blockage of filters. Keep the system pre
above the patient level. This prevents séonstand water dribbling down the tube towa
the monitor end and extends the lifetime of the filters.

E ]

= E N ]

5l Note

9 \Variations in barometric pressure do not have any effects due to internal barometric [
compensation.

1 There are no adversdfects on stated performance due to cycling pressure of up to 1C

1 Do not apply tension to the ISA sensor cable.

GAS parameter and its settings

EtCo2 Unit

!

| .
EtCo02 mmHg AWRR/——> AWRR Unit
BrPM 1 2 —— Airway Respiration Rate
End Tidal CO2 «———— 43

Alarm off Symbol «— XX mmHg

——+— Fraction Inspiratory CO2

FiCo2 Unit
Figure3-64 CO2 parameter area

If using the MultiGas sensor, the GAS parametegain its special pages as follows:
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Airway
Alarm off Symbol Alarm off Symbol Alarm off Symbol Respiion Flats FOVRR Uni
for AA for N20 for 02
AWRR BrPM
Minimum Alveolar  End Tidal
Concentration Alarm off Symbol 1 2
X for Co2 & AWRR+— X

usc [l 2098 |MOa72 | Pass |Sha 43
2.3 | 36 | 50 | 2

Fi 0.9

|

Co2 Unit

Fraction Inspiratory

GAS Unit
Figure3-65 GAS parameter area using Muifas sensor

5§l Note

9 After capnography probe is connected tortimnitor, at first sensor type (ISA or IRMA)
detected by the system and then displayed in front of the CO2 signal.

1 The system displays Gas window for IRMA sensor as default. To observe Gas wind
ISA sensor, exit Gas window and enter it again wiSl& probe is connected to the syste

Touch CO2 parameter area to access the below menu:

I C0Z2 PARAM MERIL o
| COZ PARAM MENL x|

(W WORK MODE J— LR

o ME2ALASLIRE == ==
L BER III'IIII:'I:JE| fERD == Al ARKM ==

mmHg MEASUHE COMPERZEA TE SAS LURIT ASERT L=y

| | 21% 02 T W HaaL Al AR ==
(b) (@)

Figure3-66 a) GAS settings window, b)@ settings window

UNIT (CO2/GAS)

Pick this item tcadjust the CO2 measurement unit. (Options: mmHg, KPa, %V). EtCo2 in %V is the
EtCo2 value (in mmHg) divided by ambient barometric pressure (in mmHg) which is a percentage of
the barometric pressure.

EtC02(%V) =

EtCo2(KPa) =
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WORK MODE

Available options for WORK MODE are "standby" and "measure". The default is "measure" mode.
When gas monitoring is required, select "measure” mode. The "standby" mode disables maomitoring
decrease the power consumption and extend the life cycle of IR source and ISA sensor.

F§l Note
1

I f the monitor doesndét detect any CO2
sensor is automatically disabled and goes to "standby" mode to decrease the
consumption and extend the life cycle of IR source and ISA sensor.
1 When not usig gas monitoring functions, it is suggested to disconnect the sensor. Wh
monitoring is not used, it is suggested to disconnect the sensor.
For enabling ISA sensor, you can enter Gas window and set the monitor to Measure
ISA sensor remains irtandby mode until the sampling line is connected to it. As soc
the sampling line is connected, the sensor switches on and starts measurement.

E |

ZERO

The gas analyzer needs from time to time to establish a zero reference level fomteag@aements
and the flow. The zero calibration is here refer

ISA performs zeroing by switching the gas sampling from the respiratory circuit to ambient air. The
automatic zeroing is performed 1 to 3 times per day, and takes less sbaan@ls for ISA CO2 gas
analyzers and less than 10 seconds for ISA Multigas analyzers.

After zeroing procedure is completed, a flat |in
be displayed.
During zeroing, i f | S A0 atiengcirduig thes returrgechgas leével wilk b2t ur ne

different from the gas level at the sampling site.

A Warning

1 Since a successful zeroing requires the presence of ambient air (21% O2 and 0%
ensure that the ISA is placed inwall-ventilated place. Avoid breathing near the IS
sidestream gas analyzer before or during the zeroing procedure.

Note

1 Using special clamps, designed by the manufacture, for connecting ISA sensors tc
stand.
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ALARM (CO2 and GAS)

- CO2 F Al AR MERMU ¥ - GAS AL ARR MERMLU =
M2 A R A0 AL kA AL LWL ETHZC LIMIT
gtr;d ALMEI LvL ETZ%OE L;h;n FICO12DHIGH et jupire b e o
FIrRZ2O LIMIT ETAA LIMIT Flas LIMIT
.&U‘-;RRSLDIMIT .&PNE;:ILIMIT ALgﬂFIEEC 55 = 75 e = 56 e = oE
(b) (a)

Figure3-67 a) GAS alarm window, bfO2alarm window

CO2 Alarms:

1 ALM : elect "ON" to enable all alarm indications such as parameters blinking, audio alarm, and

light indicator. Select "OFF" to disable the alarm indications and ca& symbol in the
GAS parameter area.
ALM LVL : Selectable between 1 afdLevel 1 represents the most serious case.
ETCO2 LIMIT : The alarm is activated when the EtCo2 exceeds adjusted ALARM HIGH or
LOW limit (Range: 0.4~13.0 %, step 0.1%) Default for upper limit is 6.5%V and for lower
limit is 2.6%V.
1 FICO2 HIGH : The alarm isactivated when the FiCo2 exceeds adjusted ALARM HIGH limit
(Range: 0.4~13 %V, step 0.1%V). Default for upper limit is 1.3%V.
1 AWRR LIMIT : The alarm is activated when the AWRR exceeds adjusted ALARM HIGH or
LOW limit. (Range: 1120BrPM)
Default for upperimit:
Adult/Pediatric: 30BrPM
Neonate: 60BrPM
Default for lower limit:
Adult/Pediatric: 5BrPM
Neonate: 15BrPM
1 APNEA LIMIT : Pick it to set the standard of judging an apnea case. It sets &b XHeconds
ard "OFF" and increases/decreases by 5s.
1 ALM REC : By activating this option, if an alarm occurs, a record will be taken from it.

=A =

GAS Alarms:

1 N2O and anesthetic gas alarms (AA ALARM): By selecting "ON" for each of the above
options, all the signs @flarm occurrence such as blinking parameters, alarm sound and alarm
indicator are activated. By selecting "OFF", all the signs of alarm occurrence are deactivated
and the sign is displayed in the section related to the {ga#tiparameter.

1 Alarm level (ALM LVL): Setting the sensitivity level for alarms. Level 1 or 2 can be selected
for all gas parameters equally.

1 EtN20 alarmimit: The EtN20 alarm is activated when the N20 value at the end of exhalation
exceeds the set upper or lower limit. (Range 1~10086d/step: 1% V) The default value for
the upper limit is 75% V and for the lower limit is 35% V.

1 FiN20 alarmlimit: The FIN20O alarm is activated when the inspiratory N20O value exceeds the
set upper or lower limit. (Range 1~82%V and step: 1%V) The defaluié Yor the upper limit
is 75%V and for the lower limit is 35%V.
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1 EtAA alarmlimit: The EtAA alarm is activated when the amount of anesthetic gas at the end
of exhalation exceeds the set upper or lower limit.

1 FiAA alarm limit: FIAA alarm is activated whethe amount of inspiratory anesthetic gas
exceeds the set upper or lower limit. Each anesthetic gas has a different alarm and default range,
which consists of:

Anesthesia agent = Alarm range | Step Alarm limit default
HAL 0.1~5% 0.1% 0.5~1.5%
DES 0.1~18% 0.1% 5~10%
ISO 0.1~5% 0.1% 0.8~2%
SEV 0.1~8% 0.1% 1~3%
ENF 0.1~5% 0.1% 0.5~1.5%

COMPENSATE (02 and N20)

The presence of oxygen and N20 can cause some interference in CO2 measurement. This is known as
spectral broadening, and mustdmmpensated.

The O2 compensation is performed automatically for all ISA sensors with the oxygen sensor. When
using an ISA without an oxygen sensor, i.e. when oxygen measurement is performed by the other device
like anesthesia machines and ventilatorsctireent oxygen concentration should be transmitted to the
Sensor.

When there is not O2 sensor, available options for COMPENSATE are OFF12834.02. If there
is O2 sensor, only "AUTO" will be available and it cannot be changed.

N20 is measured and auatatically compensated for in ISA sensors (AX+/OR+). Therefore, N20
concentration should be transmitted to ISA sensor (CO2). Available optionsl @68©ON20.

Note

1 This option is displayed in the corresponding menu only when the GAS (CO2) sel
connected to the system. And in GAS AX+/OR+ modes, this option is removed fro
menu.

AGENT (anesthetic agent)

Types of anesthetic gases including DES, SEV, ISO, ENF, HAL can be selected. By setting this option
to AUTO, the detection adnesthetic gas will be done automatically.
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GAS Trace menu

Touch the CO2 waveform area to access the below menu:

C02 TRACE MERLE X
SWEEP SIGHAL SCALE FILL SIGHAL
& mm/'z ~1 00 mmHgy OFF

Figure3-68 CO2 trace menu

1 SWEEP:Select this item to adjust speed of Malti-Gassignak sweeping. Available options
for SWEEP are 3, 6, 12.5 and 25mm/s.

1 SIGNAL SCALE: Depending on selected signal by user, different scales are available as the
following table

CO2 Waveorm Scale N20O Waveform Scale 02 Waveform Scale AA Waveform Scale

0-50 mmHd 0-6% 0-50% 0-50% 11213I5110120%
0-100%
- -100 -1009 < >
0-100 mmHd 0-10% <AUTOSCALE> 0-100% AUTOSCALE
0-200 mmHd 0-20%V <AUTOSCALE>

<AUTOSCALE>

AUTOSCALE is an item to adjust the scale automatically to display waveform in the best way.

9 FILL SIGNAL: Select "ON" to show the waveform in a filled form.

Statusof LED on the ISA probe

Steady green light ISA in operation and OK
Blinking green light Zeroing in progress
Steady blue light Anesthetic agent present
Steady red light ISA sensor error

Blinking red light Check sampling line

F§l Note

1 In GAS OR+ mode, if the anesthetic gas concentration does not exceed the de
threshold of the sensor, the statement "AA?" Instead of the anesthetic gas nan
displayed in théulti-gas window.
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1 In GAS OR+ mode, if there is a mixture of two anesthetic gases in the patient's airwe
the concentration of these gases is higher than the detectable threshold limits of the
the message "AGENT MIXTURE" will be displayed irethrror message area.

GAS Alarms
Physiological alarms

Alarm Situation Visual prompt Audio sound
0 AWRR value

Lo ) O0The alarm i
Respiration rate violates
flashes.

AWRR HIGH adjusted high limit . Activated
0 The alarm

displayed in @ackground
corresponding to its level.
O AWRR value

0 The al arm
Respiration rate violates flashes.

adjusted low limit 0The alarm m
displayed in a background
corresponding to its level.
OEt Co2 value
0 The al arm
EtCo2 HIGH En.d Tidal ?02 .vic.wlates ﬁashes. Activated
adjusted high limit 0 The al arm
displayed in a background
corresponding to its level.
OEt Co2blinkaa | ue
0The alarm i
EtCo2 LOW En-d Tidal Co? violates ﬂashes. Activated
adjusted low limit 0The alarm m
displayed in a background
corresponding to its level.
OFi Co2 value
O0The al arm i
FiCo2 violates adjusted high| flashes.

limit 0The alarm m
displayed in a background
corresponding to its level.

AWRR LOW Activated

FiCo2 HIGH Activated

~

0 The al arm
flashes.

0 The message|Activated
APNEA" blinks in red
background.

CO2 RESP Nontrespiration condition
APNEA overruns adjusted time
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OEt N2O value
O0The al arm i
EtN20 HIGH En.d Tidal NZQ«inates ﬂashes. Activated
adjusted high limit O0The alarm m
displayed in a background
corresponding to its level.
OEt N2O value
0 T he idicator m
EIN2O LOW En.d Tidal NZQ \{iolates ﬂashes. Activated
adjusted low limit 0The alarm m
displayed in a background
corresponding to its level.
OFi N2O value
O0The al arm i
FiN20 HIGH FiNZOvioIates adjusted high ﬂashes. Activated
limit 0The alarm m
displayed in @ackground
corresponding to its level.
OFi N2O value
0The alarm i
FiN2O LOW Fll\!ZO violates adjusted low ?ashes. Activated
limit 0The alarm m
displayed in a background
corresponding to its level.
OEt AA value
O0The al arm i
EtAA HIGH En.d Tidal AAViOI(’.ﬂeS ﬁashes. Activated
adjusted high limit 0The alarm m
displayed in a background
corresponding to its level.
OEt AA value
0 T he iadicator m
EtAA LOW En'd Tidal AA yiqlates ﬂashes. Activated
adjusted low limit O0The alarm m
displayed in a background
corresponding to its level.
OFi AA value
0The alarm i
FiAA HIGH FIAA viclates adjusted flashes. Activated
adjusted high limit O0The alarm m

displayed in @@ackground
corresponding to its level.
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FiAA LOW

FiAA violates adjusted
adjusted low limit

val ue
alarm i

OFi AA
O0The
flashes.
0The alarm m
displayed in a background
corresponding to its level.

Activated

EtO2 HIGH

EndTidal O2 violates
adjusted high limit

OEt O2 value
O0The alarm i
flashes.

0The alarm m
displayed in a background
corresponding to its level.

Activated

EtO2 LOW

End Tidal O2 violates
adjusted low limit

OEt O2 value

0 T hakarm indicator
flashes.

0The alarm m
displayed in a background
corresponding to its level.

Activated

FiO2 HIGH

FiO2 violates adjusted high
limit

val ue
al arm i

OFi O2
0The
flashes.
0The alarm m
displayed in @ackground
corresponding to its level.

Activated

FiO2 LOW

FiO2 violates adjusted low
limit

OFi O2 value
0The alarm i
flashes.

0The alarm m
displayed in a background
corresponding to its level.

Activated

FiO2 Too Low

FiO2falls below 18%.

OFi O2 wvalue
0The al arm i
flashes.

0The al artm L
message is displayed in rec

background.

Activated

Technical alarms
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Alarm Cause Solution Explanation
Alarm level 2 the
Turn the system off | message is displayed ir
and on. If the yellow background. By
CO2 SYSTEM Sensor error problem still exists, | pressing ALARM

FAULT #1,2,3,4

contact after sales
service of
manufacturer.

SILENCE, background
becomes gray and alar
is disabled and ignores
this fault.

CHECK
SAMPLING LINE

sampling line is not
working

Replace the
sampling line

Alarm level 2 the
message is displayed i
yellow background. By
pressing ALARM
SILENCE, background
becomes gray and the
alarm is disabled for
120 sec

SAMPLING LINE

Sampling line occlusion

Replace the

Alarm level 2 the
message is displayed i
yellow background. By
pressing ALARM

CLOGGED sampling line SILENCE, background
becomes gray and alar
is disabled for 120 sec.
Alarm level 2 the

Zero the system. If message is displayed i
. . | the problem still | Ye!low background. By
CO2 INVALID CO2 outside specified exists, contact after pressing ALARM
accuracy range. sales service of SILENCE, background
manufacturer _bec_o mes gray and alar
' is disabled and ignores
this fault.
Alarm level 2 the
Zero the sensor, if message is displayed i
. - the problem still Ve"OW background. By
02 INVALID 02 outside specified exists. contact After | PresSing ALARM
accuracy range. T SILENCE, background
sales service of b
manufacturer. pEcomes gray and alar
is disabled and ignores
this fault.
Alarm level 2 the
Zero the sensor. If | MesSsage is displayed it
. o the problem still yeIIovx_/ background. By
N20 INVALID N20 outside specified exists, contact After pressing ALARM

accuracy range.

sales service of
manufacturer.

SILENCE, background
becomes gray and alar
is disabled and ignores
this fault.
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Alarm

Cause

Solution

Explanation

AGENT INVALID

Agent outside specified
accuracy range.

Zero the sensor. If
the problem still
exists, contact After
sales service of
manufacturer.

Alarm level 2 the
message is displayed i
yellow background. By
pressing ALARM
SILENCE, background
becomes gray and alar
is disabled and ignores
this fault.

AGENT MIXTURE

In ISA AX+, if there is
two anesthesia agents
mixture in patient
airway and their
concentration exceed
agent detection
thresholds

Alarm level 2 the
message is displayed i
yellow background. By
pressing ALARM
SILENCE, background
becomes gray and the
alarm is disabled for
120 sec.

- The accuracy of the
agent identification
and measurement
could not be
guaranteed.

- More than 2
anesthetic agents are

Alarm level 3 the
messge is displayed in
cyan background. By

AGENT resat in the pressing ALARM
UNRELIABLE P . o SILENCE, background
breathing circuit
: : becomes gray and alar
- High concentrations o .
: is disabled and ignores
of solvents, cleaning .
this fault.
agents or other
interfering gases are
present in the
breathing circuit
Turn the system off ekl IeV(_eI 2.th? :
and on. If the message is displayed i
CO2 INVALID : o : yellow background. By
Ambient pressure problem still exists, :
AMBIENT outside operating range| contact after sales | P ooo N9 ALARM
PRESSURE P grang : SILENCE, background
service of
manufacturer pecp mes gray and alar
) is disabled for 120 sec.
Turn the system off Alarm IeV(_eI 2_the .
and on. If the message is displayed i
CO2 INVALID L . yellow background. By
Internal temperature problem still exists, :
AMBIENT outside operation range| contact after sales | P'o>oNd ALARM
TEMPERATURE P 9 corvice of SILENCE, background
manufacturer becomes gray and alar
) is disabled for 120 sec.
Alarm level 2 the
message is displayed i
Please contact after| yellow background. By
gégggSOR Sensor failure sales service of pressing ALARM

manufacturer

SILENCE, background
becomes gray and alar
is disabled for 120 sec.
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Alarm Cause Solution Explanation
Alarm level 2 the

, Perform automatic | message is displayed ir

CO2 ZERO g(%zlggl\blj e(c;ssrg(;)r\(;)tgﬁg zeroing procedure in yellow background. By
REFERENCE ' an environment with| pressing ALARM

CALIB REQUIRED

measurement accuracy
is low.

CO2 less than
0.80%V.

SILENCE, background
becomes gray and alar
is disabled for 120 sec.

CO2 NO SENSOR

Sensor is disconnected

Connect the sensor
to the system. If the
problem still exists,

Alarm level 3 the
message is displayed i
cyanbackground. By
pressing ALARM

from the system contact after sales | SILENCE, background

service of becomes gray and alar
manufacturer. is disabled and ignores
this fault.
Messages

Message Cause Solution Explanation

Manual setting and if no

breath is detected for 30

CO2 SENSOR min and ETCO?2 is less Enter GAS window

and set WORK MODH
to MEASURE.

than 4 mmHg for more
than 30 miror when the
monitor does not detect th
sampling line.

STANDBY MODE

After that the zeroing
procedure is completed,
this message and a flat lin
signal will be displayed.

ZEROING IN
PROGRESS

The zeroing procedure is
being conducted.
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Brain Function Assessmen{BFA) Monitoring
General Information

Anesthesiologists have been using hemodynamic and clinical characteristics such as heart rate, blood
pressure, tears, facial variations, pupil diameter and perspiration as well as ditieralations and

personal experiences to measure the level of patient consciousness for many years. They also use
devices such as Capnography and pulse oximetry in this regard. Since none of these parameters is
directly associated with the level of consapass, Physicians must use indirect measurement methods

to apply appropriate dosage for each patient in order to make the patient feel no pain during surgery.

There are some standards to determine required dosage for each patient, for example oti@sstandar
based on needs of a middilged man. This standard is certainly not suitable for females, patients of
different ages or patients with dangerous and unknown diseases.

There are common cases in which the patient is overdosed (receives excessive fasnoghaod this
results in long wakeip time after anesthesia, prolonged recovery accompanied by nausea as well as
economic loss.

A rare and chronic condition is when the patient receives low amount of drug and does not lose his
consciousness completely (subconsciousness level), but due to the injection of muscle relaxant drugs
he is unable to react during surgery and has a vague picture of what is going on around him. This can
cause longerm emotional consequences and subsequeytthological traumas. The most of these
patients suffer nightmare during few days after surgery.

A lot of attempts were made to measure the level of consciousness using patient vital signs signals, a
method through which the required dosage of drugdon @atient can be estimated without considering
physiological factors such as weight, age, etc.

The Brain Function Assessment Monitor (BFA) is aHrasive measurement tool for use by trained
professionals to measure the level of consciousness (LO&l) amea of the hospital. BFI index is
calculated through EEG signals. BFA module displays the related indexes but does not perform any
data interpretation. All data interpretation is performed by a physician.

The monitor is intended for use in monitorithg hypnotic state of the brain by data acquisition of EEG
signals of the anesthetized or sedated patient in all areas of the hospital.

Measurement principle

An instrumentation amplifier collects ongoing EEG with a high Common Mode Rejection Ratio
(CMRR) ensuring a higlyuality EEG acquisition.

Special algorithms that eliminate their effects on subsequent BFI calculations detect artefacts.

The performance of the BFI is based on the analysis of the frequency content and phase of the EEG
signals.

The moiitor also evaluates the amount of burst suppression (BS) in eackdifond period of the
EEG. This measurement quantifies the amount of "silent" or "flat" EEG periods characteristic of the
deepest levels of hypnosis.

The measured parameters in BFA ntoniare EMG (Electromyography) and SQI (Sighal Quality
Index).
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BFA Index (BFI)

The BFl is a uniless index from 0 to 100, where O indicates a flat EEG and 100 indicates EEG activity
in awake state. BFI range in adequate anaesthesia is designed tavdenb&d and 60. All values in

the table are approximate values based on the mean values of the patient behaviour.

The relationship between BFI and the clinical state of patient is shown in the table below:

BFI Clinical State
80-100 | Awake
60-80 Light/Moderate sedation

Range considered as adequate for surgical anesthesia (G

40-60
Anesthesia)

2040 Deep anesthesia, in most cases accompanied by burst suppressio
Hypnotic State).

0.20 Close to coma with BS pattern. EEG denerally iseelectric (Burst

Suppression).

EMG

High levels facial muscular or electromyographic (EMG) activity can interface with the BFI under
certain circumstance. The monitor incorporates an EMG filter that removes most of the potential
interferingEMG activity. The EMG bar shows the energy of the EMG level in the4738z frequency

band (0100 logarithmic).

EMG activity is expected to be present when the patient is awake. When the patient is asleep, EMG
activity can increase due to:

Reflex reations to painful stimuli during surgery.

Lack of muscular relaxation.

Muscular rigidity caused by some opioids (analgesics).

Presence of large external electrical fields, e.g. electrosurgical unit.

=A =4 =4 =4

The EMG bar should be checked frequerglspecially in case of a sudden increase in the BFI. If BFI
increases along with muscular activity, there will be risk of EMG interference. When this happens,
attention must be paid to the stimuli received from the patient during surgery. In the presence of
hypnotically unrelated EMG, administration of a neuromuscular blocking agent will decrease BFI.
Since patients receiving neuromuscular blocking agents cannot exhibit movement as a sign of arousal,
the BFI is a valuable tool in their anaesthetic management

Burst Suppression Indicator (BS)
The monitor includes a Burst Suppression indicator to show periods when the EE@léciso or

Aflato. The indication appears in the BFI windo\
the last 50 seconds BEG signal. ABBS% =20 readouheans that the EEG has beenesectric during
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20% of the last 50 seconds. In normal and low level of unconsciousness, BS value is usually 0 and it
increases in deeper levels of unconsciousness. For patieatare close to coma state, BS value is
usually 75%.

Signal Quality Index (SQI)

The artefact rejection algorithm ensures that the incoming EEG is not contaminated with noise. When
excessive noise is detected, the signal quality is reduced reflectitigttimbance. The artifact rejection
algorithm will be active especially when patient is awake or moves and twinkles, and also when
equipment creating external interference is used. In fact SQI value indicates that Brain Function Index
(BFI) to what extenis reliable. When the SQIl is 100, show that the EEG signal is in the best quality.

& Warning
1

The monitor will not render accurate readings when used on patients with severe neur
disorders and patients under 2 years of age.

T The monitor will not reader accurate readings when used on patients weight less tha

or more than 130% of ideal body weight and recent use of psaath@ medication

including alcohol

The use of pacemakers might cause either long periods of artifacts or elevated Bl v

The displayed EEG signal has no diagnostic agmeuiot be used to evaluate the patie

clinical condition it is only used to evaluate the quality of connecting the electrodes

patient.

1 Do not use the monitor when cardiac defibrillator is ustatient cables are not protect
against defibrillation.

1 When used with electro surgical unit please note the positioning of the neuro sen:

order to reduce the hazard of burns, the neuro sensors should not be located bet\

surgical site anthe electro surgical unit return electrode.

Not to be used in the presence of flammable gases; explosion risk.

Pay attention if the BFA monitor is connected to a patient connected to other equipme

total of leakage current may exceed #tlewable limit and cause a possible hazard to

patient.

1 The conductive parts of neuro sensor should not contact other conductive parts in
earth.

1 The monitor should be used in conjunction with other patient monitoring paramete
clinical sigrs. This will ensure the optimum balance of the anesthesia/sec
administration.

1 Do not open the BFA case. There are no-gseviceable parts inside. The case should «
be opened by qualified service personnel using proper grounding techniqueghe/base
is opened, an electrical shock hazard exists which can result in serious injury to pers
instrument component damage.

1 Neuro sensors are disposable and should not be reused. Before use pay attention to t
date

E

=a =
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5§ Note

1 Operating the monitor close to equipment radiating Jeigbrgy radio frequencie
(electrosurgical/cauterizing equipment, portable radios, cellular telephones, etc.) ma
signal disturbance. If this happens, reposition the monitor away from the sofu
interference.

Skin Preparation and Placement of Sensors

To ensure low sensor impedance, clean skin with mild soap and water is recommended as a skin
cleanser.

Rub the skin gently using wash cloth or gauze dampened with the skin prep produc tresmmn
conductive skin layer, then clean it using a dry cloth.

Position of the three neuro sensors is shown in figlir@he advanced signal processing of the monitor
ensures that a deviation in the positioning of the sensors up to 2 cm (0.78 in) has no significant influence
on the index. However, it is recommendeglace the sensors on an area of the skull where only a few
muscle fibres are present in order to achieve the best quality signal.

Figure3-69 Neurosensor placemel

White electrode (1): middle of fonead
Green electrode (2): left side of forehead

Black electrode (3): on temple

Note

1 Alcohol is not recommended as a skin cleanser; it leaves a film layer that may cau
sensor impedance. If alcohol is used, ensure 30 second dry time.

1 The performance of the BFA module is only guaranteed by the manufacture when tf
Procedure Pack is used.
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1 Make sure no part of the neuro sensors is in contact with any other conductive parts ir
earth/ground.

If skin rash or other unusual symptoms develop, remove sensors from patient.
Change neuro sensors every 24 hours to chléokintegrity.

Once the neuro sensors have been secured on the skin, attach theadolvires on the
patient cable to appropriate sensor.

A left sided setup is shown in figyrRight sided is also acceptable.

BFA module accuracy may be low in hestt facial surgeries.

E | = —a =9

Picture below shows how to use neuro sensor.

Figure3-70 Correct use of neuro Sensors

After opening the BFA neuro sensors package, close the package like figure belowd. byodt per f or
as figure below, the neuro sensors lose their quality.

Figure3-71 Correct maintenance of neuro sensors in its package
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BFA monitoring system

The monitor can show and record online BFA data on the patient monitor for this reason it needs BFA
module. This part connects to patient monitor through an interface cable and then monitor displays the
related information. The module power is also supgbig the monitor.

Figure3-72 BFA module

BFA module keys and indicators

Awake

Light/Moderate sedation
General Anesthesia

Figure3-73 BFA module keys and indicators

This indicatoris turned on aBFA moduleis connected to the monitor an
Power remainsON until the modulds disconnected

| fBFAAELECTRODE ALARMO o c(esulting from inappropriate
Alarm connection oheurosensors), this indicatovill flash with frequency of 1

Hz.
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Impﬁéﬂ;nce Impedance measuremesiinitiated by pressing this key

I mpedance o -

measurement VWhile impedance measurement, this indicator flashes foserend.
indicator

BFA Module Setup

1- Turn on BFA module by connecting it to the monitor.

2- Connect the patient cable to BFA module.

3- After communication is established, you can monitor different BFA parameters such as BFI%,
BS%, SQI%, EMG% and also EEG signal on the patresmitar. (At first only EEG signal can
be monitored and after 20 seconds, other parameters appear on the monitor).

A Warning
1

Because the BFA patient cable are too thin pay attention not to subject them under t

Use only the recommended BFA cable ameliro sensor for BFA monitoring. Oth

accessory may cause improper performance.

1 Do not repair defective BFA cables and send it for after sale service. Manufacturer d
take responsibility for measurement accuracy of repaired cable.

=

BFA parameter and its settings

BFA parameter window is as below:

Brain Function Assessmen

Burst Suppression

Signal Quality Index

Electromyography

1611 10:27:36 16M11 10:42:36

Figure3-74 BFA parameter area

TouchBFA parameter area to access the below menu:
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| BF A PARAM MENU X

EEG GAIN BF & ALARM AL LIk
200 OFF 35 ~ G0

Figure3-75 BFA parameter menu

T EEG gai n: Pick AEEG GAI NO in BFA PARM MENU 't
options ar&5uV and 58250V by step of 50uV.

T BFA alarm | imit: Pick ABFA ALM ON/ OFFO0O to ence
blinking, audio alarm and |light indicator. P
will be a will be aﬁ symbol in the Pameter Area.

T BFlalarmlimit: Prest heo LAUIM i tem to set t he BFI i mi t.

BFI parameter exceeds adjusted ALARM HIGH limit or falls below adjusted ALARM LOW
limit. (Default min= 35, max=60).

BFA TREND MENU

Touch EEGsignalarea to access the below menu:

BF A TREND MENU X

05-03 11:09:03 11:20:18 (100) 05-03 11:24:03

Figure3-76 BFA trend window

91 Pick the first left item. Available options are 15min, 30min and 1, 2 and?% tbng as the
cursor line is not moved iIRREND menu, every click on the first left item will change the x
axis based on the selected interval.Moving the cursor to choose a specific time and pressing
trend time interval item (the first left item),-axis will be zoomed in and zoomed out equal to
the trend interval according to the specific time the cursor line shows.

1 The cursor line in trend graph shows specific time. Click on the fourth and fifth left items to
set the interval on 15, 30 min and 1 &H. The specific time to which the cursor points will
change and numeric parameters of this time will be displapehe right side of the TREND
menu.
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Select or ® to change time interval in the-&xis and to adjust start time and end time. By

every click on these buttons, you can change the time @itefu-axis to the extent of the
specified time in the third and sixth left item.

5§ Note

1 BFl alarm level is always II.
1

impedance manually.

1
displaying of it.
1

BFA Alarm s
Physiological alarms

Select™ or M to access the last or the first BFA TREND page.

In case of sudden and strange changes in BFI or SQI indexnétcessary to measu
The BFI parameter trend always shows on this page and the user is not able to

Every change in BFA large page setting is seen in BFA window in normal state.

ALARM SITUATION

DESCRIPTION

BFI HIGH adjusted high limit.

Cerebral state index violate

0 BFI value blinks.
The al arm i

BFI LOW

adjusted low limit.

Cerebral state index violate

Audi o al
The al ar m
ackground.

O O¢ O¢ O«

ndi
arm i s

cator f
enabl
message

Technical alarms

Alarm Cause

Solution

Explanation

Placement  of
sensors or thei
connections might b
faulty or the impedance (
the sensors may excef
10k g. This alarm car
also be caused by hig

frequency instrument.

neur

BFA
ELECTRODE
ALARM

0Check all neuro sensors a
their connections.

0Check the patient cable. If i
not connected or is faulty, plea
connect it or replace it.

0 Check if either of the neur
sensors is disconnected
wrongly connected.

OReplace faulty sensor.
OFollow the procedure explaing
in the section
and Sensor Relarg
the skin.

3 the
message is displayed in
cyan By
pressing ALARM
SILENCE, background
becomes gray and alarm
is disabled and ignores
this fault.

Alarm level

background.

156




Chapter 3: System Functions

If the impedance of th
white or black sensor
exceeds 14, the SQI will
fall gradually.

0Check that all neuro sensors g
cables are correctly connected.
OHas the use of any mechaniq
device that could generate hi
frequency activity (e.g. patier
warmer) been initiated or is ar|

BFA SQI LOW such device in close proximity t
Artefacts can have man
; X . the CSM neuro sensors?
causes including high . : :
f : If possible move disturbin
requency instruments device away from the neur
EMG and etc. y
Sensors.
0Checkgrounding of disturbing
device.
0Check that neuro sensors are
dry.

BFA If sensor impedance is glggﬁgg t?stetrrlle skin has be
NUHSPIINCIS oa e A, BolEs am OFollow 'Phepro)c/.edure explaing
HIGH %EMG will be blank. \ pros P

inthesecti on Sk
and Sensor Pl 4
the skin.

BFA LINK OFF | BFA module is off oConnect ine module o ]

monitor through interface cable

F§l Note

1 Alarm level 3 is enabled for all above messages. By pressing ALARM SILENCE
message background becomes gray and alarm is disabled and ignores this fault.
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4) TC Viewer
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Introduction

Early diagnosis of heart attack and early and timely care and treatment are one way to [gewveair
deaths from this complication in emergency missions.

The telecardiography system is a set of patient monitors, plus telecommunication equipment and
diagnostic software. With the help of the TC device, the patient's ECG and other vital signs such as
noninvasive blood pressure, oxygen saturation and body temperature are taken. Then the data will be
sent to the TE€Server and archived via internet platform (wired or wireless).

Cardiologist doctor in emergency center can receive and monitor the regdr@s\biewer system. In

case of diagnosis or probability of occurrence of a heart attack in a patient, sending necessary commands
to the emergency team and also coordinate with the hospital center where the Cath lab is ready for heart
surgery. Therefore, ghpatient directly and without delay can enter to the Cath lab.

Description

This product is a part of Telecardiograph system and displays the ECG records received from TC
Server. Some features are as the following:

It has diagnostic assistance featurgshsas Notch and Drift filters.

It is possible to measure the distance between different points of the ECG signal.
The gain and speed of signal trace can be set.

The desired signals can be removed or added.

The Glasgow algorithm is used for measuremadtiaterpretation of 1-Bead ECG.
Received photos, videos and audio files can be played.

=4 =4 =8 -8 -8 =9

A Warning

1 Regarding the interpretation results, keep in mind that the telecardiograph system alc
the TGViewer, is a diagnostic assistance &waluating the patient's condition. For mc
certainty, other clinical signs and symptoms of the patient should always be used alo
it.

Ei Note

1 Inthe freeze mode in thERIA TC device, only the heart signal is frozen and the param
are not frozen. Therefore, the record sent in this condition includes the frozen hear
and the patient's current parameters, which are also displayed in-\ieer.

Specificationsof vital signs recording
The record of vital signs includes:
9 10 seconds of 12 lead ECG (I, II, lll, aVR, aVL, aVF, V1, V2, V3, V4, V5, V6).
Sampling rate: 500 Hz, sample size: 16 bit.
1 Parameters: HR, SPO2, PR, TEMP, ARR, NIBP(SYS/DIA/MAP).
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ARIA-TC phone number.

Patientds age and gender .
Recording time and date.

Ambulance ID.

=A =4 =4 =4

User
The user of this system is a cardiologist. By using the tools embedded in this software, cardatogist

diagnose heart attacks, guide emergency care team and also coordinate with the hospital for preparation
the cath lab.

User interface
Menus

Menus bar includes: File, View, Record and About.

)
File View Menu Record About

Figure4-1 TC Viewer menus

File

1 Open File: opens ECG records.

9 Print Record: By this widget, the ECG is displayed along with parameters and other additional
information, and the Glasgow interpretation page (if the Glasgow interpretation window is
open) isprinted by the printer whose driver is installed in theMi€wer system by default.

91 Close File: closes the displayed file.

9 Exit: exits the program.

View

1 Annotation: Showing or not showing Annotations. By rightking on the displayed signal
and seledng the options of the Manual Measure View section, you can see the measurements
made in the Manual Measurement and Manual Measure View sections, and by clicking Clear
all in the Manual Measure View section, all annotations can be deleted. removed from the
displayed signal.

1 Calibration signal: showing/hiding the cursor.

Menu

1 Config: By this option, communication settings with -B8rver are done. These settings
include IP address (Host IP), Service Name, Device name and Calendar. By selecting Christian
andPersian options, the date displayed for the received record will be Christian or Solar. The
Offline Mode option is to disconnect the software from-3€&ver, and this can be done by
ticking it, and in this case, it will not be possible to receive a nemakig\n example of the
settings is depicted in the figure below.
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L Config | x|

Host IP: [168.208.152.148

Service Name:  |service.php

Device: GlassgowTC
Calender: ) Cristian ® Persian
[J Offline Mode Config

Figure4-2 Connection configuration window

Record

1 Backup: With this option, the ECG record file selected for drawing is removed feobotal
Repo list and the selected file is moved from the pattE@5 Data to the path
CA\ECG_Data_Backup.

1 Backup all: By this option, all ECG record files will be removed from the Local Repo list and
all files will be moved from GECG_Data to GECG_Data Backup.

About

Includes information about software version, release date and manufacturer.

Patient Info

These fields are defined by the resident cardiologist in order to access the interpretation page.

Ambulance ID: It is the same Device ID registeirethe TC system.
Phone: the phone number of TC system.

Date and Time: date and time of recording.

Age: patientds age.

Gender: patientds gender.
Race: patientbds race.

=A =4 =8 -8 -8 =9

Patient Info
AmbulancelD: sonotca

Date: 1398/3/20 Monday

Time: 17:35:1

Phone: 091200001 Age: 50 ~

Race: Caucasian -  Gender: Male w

Figure4-3 Patient info

Physiologicalparameters
Parameters sent by the TC system (HR, ARR, NIBP, SPO2, PR and TEMP), are shown in this section.
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Physiological Parameters —
HR: —

Arr: —-

NIBP: ——-[-—(---) mmHg
SPO2: --- PR: -
Temp

Figure4-4 Physiological paramets

ECG Tools

1 Drift filter: This option applies the Drift filter to the ECG signals. The function of the filter is
such that it reduces the fluctuations of the signal (up and down of the signal base line), which
is mainly caused by the patient's breattdng movement.

1 Notch filter: This option applies the Notch filter to the ECG signals. The function of the filter

is such that it reduces the interference of the mains on signal and improves the signal quality.

Speed: signal plotting speed can be seftb,125 or 50 mm/sec.

Gain: signal amplitude can be set to 5, 10, 20 or 40 mm/mV.

=A =4

ECG Tools

| Drift Filter

. Notch Filter
Speed |25 mm/Sec |
Gain gmm;mv v

Figure4-5 ECG tools

SelectedLeads

In this section, the desired ECG leads can be selected to display in TC Viewer. Available leads are: |,
I, NI, aVR, aVL, aVF, V1, V2, V3, V4, V5 and V6. By pressing the Select all key, all of the leads will
be selected, and by pressing the Clear all &kyf the leads will be deselected.

Selected Leads
M1 [ avr vl ] va

[\l T [ avL [+] v2 [+ v5

m avF [ v3 [ v6
Select all Clear all

Figure4-6 Selected leads
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Manual measurement

The diagnostic parameters including P duration, QRS duration, PQ interval and QT interval are shown
in thissection.

Manual Measurement —,
P Duration: —

PQ Interval: =
QRS Duration: —
QT Interval: _

Figure4-7 Manual measurement

In this section, by rightlicking on the ECG screen, a window called Manual Measure View will be
opened, which allows accurate measurement of the diagnosticgtararfP Duration, QRS Duration,

PQ Interval, QT Interval, etc.) by selecting points of the signal. By selecting Clear All, all points will
be deleted.

=
File View Menu Record About

Local Repo 2 Unrend Repo 0 Patient Info

ECG Analysts
2022 07 0402 47 18,10 092N b0 bevicecode: 6092 DriftFiter | |1 #1avR(Z vi & vé | P Duration:  — © Clobal
2022_07_04_02_42_13_ID_6082 bt = e oend Noteh Filter | [T £1aVL (4 v2 4 vs | PQ Interval: — { YT
a . S, o ] I === S i e ot 2
Race: Unknown - Gender: Gain | 10mmmv -~ | Selectall  Clearall || Q7 merval — I
R AR NSRRI CRGREER R IV T ARSI 5 ORT 5, o OUREA CR A 1 RHRG WLER AT 55 S A
(e i 55514 14 A 17 ST ) 7 72 e Wi i i
SERIRIE11 F 0101 SR RARA 0L SRR R84 AR RARR. GRG0 AR ARRR G 1RSSR RSRS8O A AR ARSI AR A LML O L R AR AR SRSSRARARAAS 1B EORA o AR FAEAD
or ™
e s P1 Amp e = 5 a2 e it o Nt e Ui e st R i
21 Are e e e o R s s iRy e e i
S s -r B e e ] B e e | i Baes e i)
P l’k_g = '_'"“’V“'\/) ﬂ&WMIFVf
" IT”| Options provided by rightlick 1"
R R Pl A e I
5 lr/kﬁ_, ‘CKAW“M#'—/\_ ._A‘u(/kh il )i(/\k_ ‘(/‘L_._._.,«J(/Lk
= ! i 1
PRI | &5 s o e SN IR BRSPS S S S s Sel s Sias BEAS
= \mjf/\ T 0S5 0 S SOV T Y PG

No Server

Figure4-8 Manual Measure View

Automatic analysis

To measure, analyze and automatically interpret the ECG signal, the Glasgow algorithm (The Glasgow
Program) has been added to the-i€wer software. The output of the Glasgalgorithm contains

two sections, Measurement and Interpretation, which help the doctor or specialist to diagnose the
disease more accurately. The task of the Measurement section is to measure and report the important
parameters of the ECG signal, and thiedpretation section helps to diagnose the disease by applying
and analyzing the results of the Measurement section.
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To use this feature, the user must enter the gender and age of the patient (according to-Bigure 20
Entering Race is not mandatory, ituvill increase the accuracy of the signal analysis result. If the age

of the patient is unknown, the number "1" should be selected. It should be noted that the Glasgow
analysis and interpretation software analyzes 10 seconds of the signal (ECG seéhef®tA TC

device).

If the patient's age and gender are not specified, a warning message will appear.

Warning “

! . Please determine Age and Gender.

Figure4-9 warning for entering Age & Gender

In the Automatic Analysis section, there are two adi Global and Detail, by selecting one of these
options and pressing the Glasgow Analyze button, the results will be shown in a table in a new window.
The difference between the Global and Detail modes is in the display of the details of measured
parametrs of the ECG signal (Measurement section), and the display of the results of the Interpretation
section is completely the same in the two modes.

Reported parameters in Global mode

In Global mode, reported signal specifications, are not dependent igiduadl ECG leads and are
generally calculated for the ECG signal. These details are given in table below.

ECG PARAMETERS DESCRIPTION
P Duration [ms] Time interval from the beginning to the end of the P wave
PR Interval [ms] Time interval from the beginning of the P wave to the beginning of
Q wave

QRS Duration [ms] Time interval from the beginning of the Q wave to the end of the Sy
RR Interval [ms] Average time interval between two consecutive R peaks
QT Interval [ms] Time interval from the beginning of the Q wave to the end of the T v
QTc Interval [ms] Normalized QT based on RR Intervals

Heart Rate [bpm] Heart Rate (beats per minute)

P/QRS/T/ST Axis [degree] Heart Axis
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P wave e QRS
Q wave 3
R wave =
S wave m—
T wave =

PR Interval

ST
Duration

N

[

1

1
P———
1 . P

, P Duration Segment
1

QT Interval

Figure4-10 Signal parameters in Global

Reported parameters in Detail mode

In this mode, the details of 12 leads are reported in addition to the Global mode. These details are given
in table below.

ECG parameters Description
P Dur [ms] Time interval from the beginning to the end of the P wave
QRS Dur [ms] Time interval from the beginning of the Q wave to the end of the S w
PR Int [ms] Time interval from the beginning of the P wave to the end of the Q w
QT Int [ms] Time interval from the beginning of the Q wave to the end of the T wz
QTc Int [ms] Normalized QT based on RR intervals
Q Dur [ms] Time interval from the beginning to the end of the Q wave
R Dur [ms] Time interval from the beginning to the end of the R wave
S Dur [ms] Time interval from the beginning to the end of the S wave
P+ Amp [pV] Amplitude of ascending edge of P wave
P- Amp [uV] Amplitude of descending edge of P wave
Q Amp [uV] Amplitude of Q wave
R Amp [pV] Amplitude of R wave
S Amp [uV] Amplitude of S wave
T+ Amp [uV] Amplitude of ascending edge of T wave
T- Amp [pV] Amplitude of descending edge of T wave
ST Amp [uV] Amplitude of ST parameter
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T+

QT

\J

Figure4-11 Signal parameters in Details

Note
1

The units for time parameters and amplitude parameters, are millisecond [ms] and m
[ eV], respectively.

1 If the patient has pacemaker, the Pace option in the ARIAnust be ON.

1 Glasgow Analysis Software is merely a diagnostic aid software, atetédment measure:
it is essential that the specialist doctor make a definite statement about the patient's c«

E GlasgowMeasureView
INTERPRETATION (UNCONFIRMED)

{R}Sinus rhythm
{S}Normal ECG

INTERPRETATION Continued (UNCONFIRMED)

MESUREMENT RESULT (UNCONFIRMED)

REC TIME (Sec) Heart Rate MI‘I P'QRS;” msi'::ml el "'n:“"" P Duration (ms) QT Interval (ms)  RR Interval (ms)

Figure4-12 Reported table in Global
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E GlasgowMeasureView X

INTERPRETATION (UNCONFIRMED) INTERPRETATION Continued (UNCONFIRMED)

{R}Sinus rhythm
{S}Normal ECG

MESUREMENT RESULT (UNCONFIRMED)

REC TIME (Sec) Heart Rate Cplhdndar  (eis ﬁ“’""“ QTc interval (ne) 1Y Imterval P Duration (ms) QT Interval (ms)  RR Interval (ms)

i

PDur QRS PRIt QTInt Qlcint ST P:Amp P-Amp QAmp RAmp SAmp T+Amp T-Amp QDur RDur S Dur
(ms) Dur(ms) (ms) {ms) (ms) {uV) {uV) (V) uVv) V) (uVv) {uV) {uV) (ms) {ms) {ms)

1l 116 94 176 406 406 -12 109 0 -89 1134 226 354 0 12 52 28

AVR 116 94 176 416 416 7 0 -87 0 81 971 0 -322 0 12 -

AVF 116 94 176 396 396 -10 76 0 -52 743 131 209 0 12 54 26

V2 116 80 178 402 402 110 67 -42 0 704 -1884 788 0 0 35 44

v4 116 88 178 414 414 33 64 0 -89 1738 616 641 0 13 49 24

V6 116 94 176 358 358 -15 57 0 96 1471 201 144 0 15 53 25

Figure4-13 Reported table in Details

Each Interpretation phrase begins with a special letter that indicates the following:
{H}: Indicates the title of report and is written in first line.

{R}: Corresponds the ythm interpretation.

{D}: Indicates the details of the signal analysis and identifies the diagnostic terms.

{S}: Shows a summary of the signal analysis status.

Note

1 The specific code of the expressions is reported according to the tygignaf and the
presence of cardiac abnormalities, and in some cases, not all of the codes mention
interpretation results may be present. For example, if STEMI is detected, the corresy
expression is reported to the user with the code {H}Jevtar a normal signal, none of tt
expressions begin with the specific code {H}.
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Sideribbon

File ‘iew Manu Record About
Local Repa- 938 Linrssd Repoc0

2OZ0_02_24_10_53_12_|0_glassqoe bd
202002 _24_18 52 161D _glassgones Ll
2020_02_24_106_51_42_|ID_glassgow bd
203002 _24_ 18 17_45 1D _dglassgones xl
2020_02_24_15_51_d44_|D_plassgow bd

I_aglancsgrer |al
2020_02_24_15_50_24_|D_plassgow b
20A0_ 02 24 15 48 141D _glassgoe
2020_02_24_15_4a7_d48_ID_plassgosw bd
2030 02 24 12 A7 _40_ 1D _gass b
2020_02_24_11_58_38_ID_TC bd
2020_02 24 _11_29 54 1D _TC ba
2020_02_24_11_38_10_ID_TC bd

Time: 1438 10 glossgoney

Tiiwi: 14:08 10 Giv [
Tima: 12:27 10 glass

Tima: 1042 10 glassgo

Time: 20002 10 sono

Timna: 0824 10 bt

10 CGlnmeposy Temsse TSRS Pasy

1D DalViewar Tima: 10:55 Busy-0 1

Figure4-14 Side ribbon

Local Repo & Unread Repo

The list of records sent from the TC systendigplayed in this section and the corresponding signal
can be seen by clicking on it.

In the Unread Repo section, the number of files sent from the TC system that have not yet been viewed
by the doctor is specified.

Remote Repo

Displays the list of recordsn TC Server that have been uploaded by TC devices and have not yet been
received by TC Viewer.

Missions

Displays the list of 10 TC devices that have recently performed a mission based on the last mission
time. This list is updated by TC devices every uén
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Viewers

Active TC Viewers are displayed in this section. Normally, only one TC Viewer should be displayed in
this list.

Serveravailable
When the connection to the server is established through the Internet, the word "Server Available" will

be showrin green in the lower left corner of the TC Viewer window, otherwise, the word "No Server"
will be shown in red.
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5) Viewer
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General Information
The Viewer system is a dfich touch screen designed to make connection with PACS, Central system,

ARIA monitor or Ventilator system and to save vital signs data (as tabular and graphic trends) for a
duration of 96 hours.

Ik, e

Pacs & HIS \

Aria ’\* N\ Sonography Ventilator
/

Figure5-1 Viewer communication with other devices

& Warning
1

Do not touch the screen with sharp objects.

To prevent EMC effects, the system should not be used adjacent to or stacked wit

equipment and if adjacent stacked use is necessary, normal operation of the monitor s

be verified under conditions of use.

1 Do not use the Viewer system during magnetic resonance imaging (MRI) scanning. |
currents could potentially cause burns. The system may affectRhindge, and the MR
unit may affect the accuracy of the measurements.

1 To avoid risk of electric shock, this equipment must only be connected to a mains
with protective earth.

1 In case of sudden power failure, patient data will be saved in the History for 96 hours

system remains off for more than 96 hours, the data will be lost. (If the monitor turns ¢

to power failure or battery discharging, all current settindisb@irestored.)

Audible alarm of the Viewer system sounds via speaker AARIA monitor station.

Check theARIA monitor charge status before disconnecting it from the Viewer systen

E ]

E

Note
1

This guide describes all features and functions of dbeice. Your device is highl
customizable and may not have some of these features.

1 For more information about different menus, refer to each module's chapterARIihe
monitor 6s Operator Manual

1 If interface cable between teRIA monitor and the Viewesystem is not connected, tl
mes s &RlADiisconnect o will appear on the
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1 Touch Parameter area on the Viewer screen to open the parameter menu and touch \
area to access the signal settings. Any change in the settings will bedapphiothARIA
monitor and Viewer system.

1 If the Ventilator system makes a connection to the Viewer, the Viewer settings will 1
applied to the Ventilator.

1 If interface cable between the Ventilator system and the Viewer is not connecte
mess&¥geaetinl ator Disconnecto wildl appea

1 Once connection between tHRIA monitor and the Viewer system is established,
p ar a meettimys exagpt Sweep Speed setting will be transferred to the Viewer.

1 The signal sweep speed settirsgdistinct for each system and cannot be transferre
applied to other system.

1 For more information about the system cleaning, please refer to Care and Cleaning
oftheARIAG s Operator Manual

Environmental conditions

Storage and transportation temperature -25~60Uc

Operating humidity 20 ~90 %

Storage and transportation humidity 10 ~ 100 %

Altitude (sea level) -200 ~ 3000 m

Power supply 50 Hz/60 Vac,100~240 P max=72 W
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Get to know the Viewer
Display screen

The Viewer system has a color TFT screen. The patient parameters, waveforms, alarm messages, bed
number, date, time, system status and enessages are displayed on the screen.

TEMP T2 DI BFL ¥ Bsm o Wa e [\pp emss S w000 L B
1137.5.36 151100 80,60,40" 126 102 86‘

£ Silence Il Freeze =1 | A - Y € Nibp Stop S Print &' UnLock

Viewer

Figure5-2 Display screen of Viewer

Header Area

The header area of the screen displays operating status of the system and patient information. Bed
number, patient mode (adult, pediatric or neonatal), patient name and date & tdisplanged in this
area. This information is displayed on the screen during the monitoring.

No. Icon Explanation

> Bed icon Choose this icon to select the patient bed from
= 99. If the patient is not admitted, this icon will be displayed

Sd
L f

S This icon will be available only if the patient is admitted.

This icon will appear if Adult mode is selected Ratient
2 Parameters Menu (Selecting this icon will open Pat
Parameters Menu).
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This icon will appear if Pediatric mode is selected in Pal
Parameters Menu.
This icon will appear if Neonate mode is selected in Pa
Parameters Menu.
3 If the alarm silence is activated, this icon along with a 120
countdown timer will be displayed.
If the Central system makes a connection with the Viewer,
icon will appear.
4
If no connection is made between the Central systenttan
Viewer, this icon will appear.
If the ARIA monitor makes a connection with the Viewer, t
icon will appear.
5
If no connection is made between thRIA monitor and the
Viewer, this icon will appear.
If the Ventilator system makes a connection with the Vie
this icon will appear.
6
If no connection is made between the Ventilator system an
Viewer, this icon will appear.
03 0= This icon will appear if O3 module makes a connection with
Viewer.
7
03 > This icon will appear if O3 module fails to connect to
x Viewer.
8 Select this icon to access the system setup menu
Configuration chapter for details).
Alarm Area

Different alarm messages are displayed in this area based on priority. Background color changes with
regard to alarm level (I, Il and III).

Level | alarm message: Red backgroiuiri®lack text
Level Il alarm message: Yellow backgroun8lack text

Level Il alarm message: Cyan backgrotinBlack text
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When there is no alarm, the message is displayed on gray background.

8 alarm messages with the highest level are displayed in this area.

Waveform / Menu Area

All waveforms can be displayed simuleusly in this area.

Parameter Area

Numeric values of each parameter are displayed in the same color as their corresponding waveforms on

a certain area of the screen. The parameters values are measured and refreshed every second. (Except
NIBP values whib are refreshed after each measurement).

Page Configuration

The Viewer system has multiple pages that you can configure these pages by dragging and dropping
your desired parameters in each page
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Interfaces and Keys

Figure5-3 Rearview

1 Power key

Figure5-4 Bottom view

1 Power supply 100 ~ 240 VAC, 50/60HMAX:1A

2 USB port
Connector of the Ventilatords ¢
VGA or HDMI outputfor connection to slave monitor
Connector of thé\RIAG sable

6 LAN socket for the Central system connection

176



Chapter 5: Viewer

Soft keys

There are soft keys at the bottom of the screen.

£ Silence Il Freeze = (0 &) BREE) A~ | O INiansER 1@ Print i UnLock

Figure5-5 Soft key bottom of the screen

Taskbar keys

Three optionPisplay Off, Shut DownandRestart are
available for this key.

g Silence Press this key to silence alarm for 120 seconds.

Press this key to freeze dynamic signals.

Press again to unfreeze the signals.

Press this key to start Nénvasive blood pressure (NIBP)

measurement.

€) NIBP Start
Press again to stop Nanvasive blood pressure (NIBP)
measurement.

@ Screen Shot Press this key to take screenshot of the screen. You ca

save the captured image as PDF file or print it.

&' UnLock Select Unlock key to drag & drop parameters.
6- @ Lock Select Lock key to disable drag& drop function.

£

Viewer Pages

You can configure different pages of the Viewer system using Drag & Drop item. There are five main
pages to display numeric parameters and signals.
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Figure5-6 Pages control keys (soft keys)

To disply the ARIA parameters and signals (dynamically)
To display 12 traces of ECG signal

To display parameters and signals in grid form

To display theARIA and Ventilator data

To display the Ventilator data

Screenshots page

History page
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Landscape pages

80 60 4

W ireeze S print of Untock & untock

cmH20

PENDLNSP POINIF

/min - s =

119-81-9915

18P3

121.79.98

02,

3¢ 2 13400 a0 60 40 121

1 Freeze E B NIBP Sturt Bprint of UnLock O DNIBP Start

VTl PPEAK

323" 21

i Freeze ; L @wpsen Sprint f UnLock
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Vertical pages

120 80

121,79 98 11981 9

30

36.2.15

120- 80

15

il §
A

BF TEMP

@ G I

(h, w03 § e =

=] 4
£xh Flow Sensor Disconnect Low O2 Regulated Pressure

| Exhalation Valve Matfun

VTl PPEAK

336"|22
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2077---" i S
oo . - 36

THigh -

44 06
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@l Screenshot

A list of taken screenshots is available in this page. You can copy screenshot files from this page to a
USB flash.Select your desired files and press Copy. The selected files will be copiet¥ioe we r
Screenshotso folder in the connected USB fl ash.

2020/02/09 00:43:25[l

2020/02/07 23:06:43 [}

2020/01/28 19:48:53[l}

2020/01/28 01:40:07[J}

2020/01/23 21:42:12[

2020/01/22 20:42:51 [}

2020/01/22 20:42:42[J}

2020/01/20 21:34:47]J

2020/01/20 21:33:40[i}

2020/01/20 21:33:35[J}

2020/01/20 21:33:29]1l

2020/01/20 21:32:17]1 | ‘ |
2020/01/20 21:31:11[1 98 100" 34" 100 80 60 a0 191587 98

2020/01/20 21:30:08]J} m—— me—

£LSilence Il Freeze

Copy Cut Delete

Figure5-7 Screenshot management
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Il History

96 hours of patient data before discharge time is saved in this page and can be reviewedtiomso sec
ARIA History and Ventilator History. You can also monitor current parametefRkok monitor in

this page.

By entering this page, the below icons will be shown at the bottom of the page:

Figure5-8 Control items in History page

1 v ARIA history: The ARIA History contains the below information:
Disclosure, Tabular Trends, NIBP List, ARR List, Alarm List

1 Ventilator history:The Ventilator History comtins the below information:
Disclosure, Tabular Trends, Alarm List

i - Back to monitoring page:
The items mentioned above, are described below:
Disclosure
96 hours of patient data before discharge time is saved in this page and can be reviewed iohs0 sect
ARIA History and Ventilator History. You can also monitor current paramete®RR0& monitor in
this page You can review 96 hours of patient data in form of sigrE® @ignals) in this page. The
items Go to, Sweep, Signals and Navigation keys \aa#adble in this page. Date of the latest signals
and numeric parameters is shown in this page.

The signals of 30 sec before the current time are displayed on the screen. If no search is done in this
page, data will be updated per 30 seconds. If any sisagoime in the signals, user should press the key
® to update the disclosure data per 30 sec.

In Disclosure, in addition to the possibility of moving on the waveform itself through touch, keys for
faster and easier usee built in, which function as follows:

® : Access to the first time and stored information

@ : Access to the latest and most updated time and stored information
@ : Access to the information of older pages of the scrolling form of the time range ofatkis X
® : Access to the information of newer pages by scrolling the time range of the X axis

®® : cursor movement and the possibility of scanning a point on the waveform
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Q,, QO3 'H' Adult o =] = ..‘.,.;;,:;T : 2019
Disclosure Tabular Trend Nibp List Alarm List Arrhythmia List
/

80|20 | ? *

Resp @ B | (%)

15 100

© G}

36.7|37.9| 2

- %y %

15]0.2|4.7

1BP1 (mmbig)|

120 / 80 (100) pger

1BP? (mmHg) | . 1

121 /79 (98) | jues
18P3 (mmHo)| 8P4
119 / 81 (99) [sroz
oz
RESF

“Signals  GoTo
5'9:: © 12,11911:3&1513\1@@@@@@ 12/09 11:30:30,

M

£ Silence Il Freeze EENR, € NIBP Start @ Print &7 UnLock

Figure5-9 Disclosure

9 Signals:Select different signals (up to 19 signals) to be displayed iDigeosure page.

Disclosure Signal Selector Menu

il v v
v W w m
i i v
N

Jispoz « coz J RESP
‘ Apply Changes

Figure5-10 Disclosure signal selection

1 SweepSelect sweep speed of the signals. Available options are 12.5, 25 and 50 mm/s.

Sweeps

12.5mm/8 25 mm/s 50 mm/s

Figure5-11 Sweep menu
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1 Go To:Select this item to enter Tabular Trend, Graphical Trend or Alarm List. Data of each
menu will be displayed as long as the cursor is placed on the signal.

Go To Tab

Disclosuu. Tabular Trend ~ Alarm List

Figure5-12Go To menu

Tabular Trends

You can review up to 96 hours of the patient data as table in this page. Up to 6 parameters can be
selected and monitored. The items Go to, Clear Filter, Parameters and Navigation keysadnle avail
this page

&, o3 ) Aaur ¥ & L o |

Disclosure Tabular Trend Nibp List Alarm List Arrhythmia List

Time HR ~ ST ¥ PVCs~ - v
12/09 11:35:33 PM )
12/09 11:35:34 PM

12/09 11:35:35 PM

12/09 11:35:36 PM

12/09 11:35:37 PM

12/09 11:35:38 PM

12/09 11:35:39 PM

12/09 11:35:40 PM

12/09 11:35:41 PM

12/09 11:35:42 PM

12/09 11:35:43 PM

12/09 11:35:44 PM

12/09 11:35:45 PM

12/09 11:35:46 PM

12/09 11:35:47 PM

12/09 11:35:48 PM

12/09 11:35:49 PM

12/09 11:35:52 PM

T @@®O ) D e

£ Silence Il Freeze DR O G NIBP Start & Print &' UnLock

Figure5-13 Tabular Trends display

1 Parameters: Select this item to open Trend Select Menu and select up to 5 parameters to be
monitored in the Tabular Trends. Available parameters are: HR, SPO2, RESP, IBP1, IBP2,

IBP3, IBP4, T1, T2, GalST, PVCs.
1 Go To:Select this item to enter Tabularehd, Graphical Trend or Alarm List. Data of each
menu will be displayed as long as the cursor is placed on the signal.

1 Clear Filters:Use this item to filter and search data of each parameter column easily. Select
Clear Filter to clear the filter fromlatolumns.
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NIBP list

All NIBP measurements of patient within the last 96 hours are saved and displayed in this section.
ARR list

All arrhythmia events of patient within the last 96 hours are saved and displayed in this section.
Alarm list

All alarm events (and their level) occurred within the last 96 hours are saved and displayed in this
section.

& Warning

1 When theARIA monitor is not connected to the Viewer system, a blank space is crea
history of the Viewer )

1 The History window is updated every 30 seconds. If a menu is selected by the user or
is made on the information, until the History window is clodéd, selected part will b
displayed, and the signal or the table will not move every 30 seconds to display the t
information

F§l Note
1

When theARIA monitor is connected to the Viewer system, Trend setting and saved ¢
the ARIA will not transfer to the Viewer system. In addition, History data of the Vie
system will not transfer to th&RIA monitor.

9 After connection between thERIA monitor andthe Viewer system is established, Tre
data of both systems will be saved.

1 All items of Alarm List, ARR List and NIBP List are the same as Tabular Trend e:
AParameterso which is not availabl e i1

1 TREND or History settings iARIA and Viewer systemsare independent from each oth

System Configuration

Select tle@ icon to access the Setup menu. The following items can be set through this menu.
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Setup Menu
- Calendar Display Orientation —
Solar Christia‘ [Landscai Portrait

- Parameters Width

Small Mediuj Large

- Other Menus

Figure5-14 Setup menu

Calendar

Available options are SOLAR and CHRISTIAN.
Display Orientation

You can change orientation of the display screen based on your available space and desired view.
Available options are Landscape and Portrait.

Parameters Width

Select Small, Medim or Large option to change width of Parameter area.

Other Menus
Home Patient

Select Patient to open Patient Menu and enter the patient demographic information.

- Select Admit to save information of a new patient or to edit information of the preatiaatp

- Select Discharge to remove information of the previous patient.

By entering information of a new patient, date and time of admission will be displayed below the menu.

ID: Patient code in hospital (Up to 15 characters)
Name: Up to 1%&haracters

Family: Up to 15 characters

Ward: Up to 15 characters

Doctor Name: Up to 15 characters

Weight: Optional from 0.5 to 300 Kg

Height: Optional from 20 to 250 cm

PAT. Conf.: Available options are Neonate, Pediatric and Adult.
Blood

Gender

Birthday

R I I B B L
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A Warning

1 Ifthe PAT. Conf. (Neonate, Pediatric and Adult) is changed, HR value will disappear
few seconds )

Date Time

You can set the system date and time.

5§ Note

9 If connection between the Central system and the Viewer is established, two systems
synchronized and Date/Time setting will be disabled in the Setup menu of the Viewer
and theARIA monitor.

T If no connection is made between the Central aysted the Viewer, Date/Time setting w
be disabled in the Setup menu of &iRIA monitor and theARIA will be synchronized tc
the Viewer system.

1 When connection is made between the Central system and the Viewer, if time diff
between these devicesmore than 1 minute, the below message will appear:
AChanging the date or time wil!/| affec
with the central ?0
By selecting Yes:

If the Viewer time is ahead of the Central time, a blank space will be dispiayhe History
to extent of time difference (if difference is more than 96 hours, the History will be t
blank).

If the Viewer time is behind the Central time, the History data will be deleted to ext
time difference (if difference is more &6 hours, the History will be totally blank).

By selecting No:

The Viewer will not connect to the Central system and its time will stay fixed.

System Settings

The operator cannot access this menu and only authorized personneimaintifacturer can change
the system setting.

About

Select this item to see the system version and manufacturer information in the About menu.
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6) Care and Cleaning
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System Check
Before using the monitor,

1 Check ifthere is any mechanical damage in the system and accessories.

1 Check if all the power cable and accessories are firmly connected.

1 Check all the functions of keyboard and modules to make sure that the monitor is in proper
condition.

If you find any damage otle monitor, stop using the monitor on patient, and contact the biomedical
engineer of the hospital or local After Sale Service.

The overall check of the monitor, including the safety check, should be performed only by qualified
personnel.

All checks whidr need the monitor to be opened and safety and maintenance checks should be
performed by After Sales Service.

A Warning

9 If user does not follow a satisfactory maintenance schedule, the monitor may becom
invalid, and human health may be endangered.

5§l Note
1

It is recommended that the system is calibrated by manufacturer every year, but it hi
calibrated once every 2 years. The medical canter can request the system ca
whenever the system accuracy is in doubt.

System lifetime is 10 years.

To ensure maximum battery life, it is recommended that, at least once a month, the |
runs on battery until it turns itself off and then recharged.

E

Cleaning and Disinfection

Use only the substances approved by us and methods listed in thig ehayéan or disinfect your
equipment.

Manufacturer makes no claims regarding the efficacy of the listed chemicals or methods as a means for
controlling infection. For the method to contro
Officer or Epidemiologist. See also any local policies that apply within your hospital.
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A Warning

1 Before cleaning the monitor or the sensors, make sure that the equipment is switchec
disconnected from the power line.

1 Sterilization may cause damage to the device and is therefore not recommended
patient monitor otherwise indicated in the instructions delivered with accessories c
hospital 6s servicing schedul e.

1 If you see any signs of damage or deterioraiiothe device and its accessories, do not
it, and if necessary, contact the aftates service company.

1 Allow the monitoring system to dry completely before making connections. And plea:s
make sure all connectors tightly connected to the systemebeding the system.

f__Do not use ETO gas to disinfect the monitor.

Note

1 Please pay special attention to the following items:

1.The Patient Monitor and its belongings shall be keptilest

2. Do not use strong solvents such as acetone or ammonia.

3. Most cleaning agents must be diluted before use.

4. Don't use rough or sharp material or your fingernail to remove stubbars. stai
5. Do not let the cleaning agent enter into the chassis of the system.

6. Do not leave the cleaning agents on any part of the equipment.

External surfaces
In-between patients and as required:

For cleaning: wipe gently using a moist cloth amdrm soapy water or mild detergent and for
disinfection use the following recommended agents:

1 Alcohol 70%

1 Isopropyl alcohol
1 N-propanol

Note

1 For cleaning and disinfection of BFA module must act as external surfaces of the de

Display screen

In-between patients and as required use clean and soft cloth with screen cleaner or mild soapy water
and with Isopropyl alcohol may be used for cleaning and disinfection.
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5§ Note

i Take extra care when cleaning the screen of the mdrgt@use it is more sensitive to rou
cleaning methods than the housing.
I Don't spray a liquid directly on the screen.

Recorder

Accumulation of paper powder or foreign matter between the thermal head and platen roller deteriorates
the print quality. Clean the head elements and platen roller surface using alcohol and a cotton swab.
Wait until the alcohol dries then close the recowtzor.

A Warning

1 Do not clean the recorder immediately after recording because thermal head and its
surrounding area are hot during and after recording.

Accessories

To clean, disinfect and sterilize reusable transducers, sensors, tedaesand so forth, refer to the
instructions delivered with the accessories.

Also, trolley/ wall stand, accessory holders and extension cables, NIBP Hose, CO2 Mainstream and
Side stream Analyzer (if applicable) should be cleaned and disinfected attepatént or when
necessary, using a soft, clean cloth soaked in mild soapy water and, if necessary, Isopropyl! alcohol, and
then wiped with a soft and dry cloth.

A Warning
1

To avoid damaging of the cable, probe, sensor or connector, do not immersgyiliquial.
Disposable accessories shall not be sterilized or reused.

To prevent environmental pollution, the disposal of accessories shall be done in acci
with the policies of the hospital.

1
1

The following table summarizes the methodslefining, disinfecting and sterilizing different parts of
the device:
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