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Manual Purpose

Thismanual providestheinstructions necessary to operate bedside monitor in acordance with
its intended use. It also describes all parameters and optionsthat your monitor may have
dependingon the wayit has been customized.

Studyof thismanual is a prerequisite for proper operation andensures patient and operator
safety. If you haveanyquestion about the bedside, please contact our customer service. This
manual is an essertial pat of andshoud aways be kept closeto the bedsde monitor to be
avdlable whene\er necessary.

Intended Audience

Thismanual is provided for the dinical medical professionds. Clinical medical professionals
are expected to have working knowledge of medcal terminology and procedues asrequired
for patient monitoring.

Version Information
This manual hasa version number. The version number changeswhenrever the manual is

updded due to software or technical spedfication changes. The vsion information of this
manualisas follows.

Releasedate Version number

January 2024 D0000SV4
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Operatoré Manual

Chapter Title
01 Introduction
02 System Confguration
03 ALARM
04 Patient Information
05 ECG
06 Arrhythmia
07 ST
08 RESP
09 SPO2 & Rainbow™®
10 NIBP
11 TEMP
12 IBP®
13 GAS (Mainstream)®
14 GAS (Sidestream)™
15 BFA®
16 Cc.0*
17 SIGMA, TREND, ALARM RECALL, EVENT LOG
18 Reaoorder
19 Drug Calculation
20 Bed to Bed™
21 Patient Saf ety
22 Tednical Specifi cation
23 Accesries
24 Care & Cleaning (PM)
25 Troubleshooting
APPENDIX | | Default Settings
APPENDIX II | EMC

Note:

This guide describes

monitors. Your monitor is highly customizable and may not have some of

these features. Optio

all featur es and functions of URUK Co. patient

nal featuresare marked with*.
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Chapter 1: Introduction User Manual

1.1 GeneralWarnings
Warning

A The patient monitor is intended for clinical moritoring application with operation only
grantedto appopriate medicd staff.

A Beforeuse, carefully readthismantal, diredionsfor useof any accessores,all precautions,
and all spedfi caions.

A Thevita sign moritorisintended for useonly asan adjunctin patient asessment. It must
beusad in conjurction with clincd signsand symptons.

A If theacaracy of any measurementdoes notseen reasoreble, firstched thepatient'svitd
signsby alternatemeansand thenchedk the montor for proper functioning.

A To avoid risk of electric shack, this equipment mustonly be connededto a mainssuply
with protediveeath.

A Do not use the patient moritor during magretic resorance imaging (MRI) scanning.
Induced current couldpotentiallycauseburns. The montor mayaffect theMRI image, and
the MRI unitmay affect the acauracy of monitor messuremerts.

A The patient moritor is not designedto be used in hometare, helicoptes and oxygen-
enriched atmosplere.

A Thepatient moritor is notintended for therapy or treatment.

A Do not plaethe montor in any positiorthat might causeit to fall on thepatient.

A Therecould behazad of electricd shack by openingthe moritor casing.All servicingand
futureupgradingto this equipment mustbe carriedoutby personrel trainedand authorized
by mandacturer.

A Equipmentis not suitable for usein thepresence of a flammableanaestheticmixturewith
air or oxygen.

A The operator mustchedk thatsygem and accessoriesfunction safely and see thatit is in
proper working condition before being used (e.g. Calibrationdate of the sydgem mustbe
valid).

A Alarm mustbe set acordingto different situationsof individual patient. Make surethat

audio sound€an beadivatedwhen an alarm occurs.
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Chapter 1: Introduction User Manual

A Do notusecdlularphonein thevicinity of this equipment. High level of electromagnetic
radiation emitted from such devices may result in stronginterference with the momtor
performance.

o

Do not touch thepatient, tableneaby, or theequipment duing ddibril lation.

A The equipment and devices connected to it shouldform an equipaential body to ensure
effectivegrounding.

A Thephysician stall condder all well-known sic-effects when using the gtient moritor.

To

There will besomerisksof pollutingthe environment assocatedwith thedisposl of the
device and cablesat the end of their useful lives. The device and accessores shall be
dispodin acordancewith national lawsafter theiruseful lives. Contat your muncipality
to chedk where you can safely disposeof old batteies.

Do notexposethe sysem near any local heatingitem suchas the died radiation.
Do not usenemontor for two or mae patientsat the same time.

It is possbleto increaseleakagecurrent when several systemsare conreded tothe patient
simultaneously.

S SR S

Monitor software is designedin a way that hazads arising from errorsin the software
progammedare mnimized.

To

Do notconred items not spdfi ed as parts of themontor.

To

Theinstallationand useof themonitor mustcompy with the EMC conditions nentioned
in therelevant chapter.

A TopreventEMC effect onthemoritor, thesysem shouldnotbeused adjacentto or stacked
with otherequipmentandthatif adjacentor stacked useis necessay, theequipment should
be observedto verify normal operationin theconfiguration in whichit will be used.

A To ensuresafety, avoid stacking multipledevicesor placing anythingon thedevice during
operation.

A If any liquidis spilledon the sysem or accessores,immeditely turnoff the sygem and
wipe up itby asoftcloth.

A Makesurethatcablesandaccessoriesare not undetension during matoring.

A When using a defibrillator, parameters and signalswill be tempaoarily interrupteduntl
electroshak is finished.
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Chapter 1: Introduction User Manual

1.2 Generall nformation

The montoringsygem continuouslycolleds patient vital signsdatato monitor, disgay, review,

store, record andraisethealarm aboutphysiologcal/technicd parameters. Thepatientmontor can

conred to the Gentral sygem and slave montor throughLAN network (wired/wireless).The

monitoris comp@d, lightweightand has buit-in battery and handlefacilitate transporgtion.

The monitor is used for effective and safe patient care and is adaptalde to adult, pediatric and

neonatal patientsin hedthcarecenters.

The patient moritor can be installed in all sedionsof the hedthcare center that compy with

applicablelocal requiremens, for example Emergency room,ICU, CCU, NICU, General operating

roomand open-heat surgery room,recovery and etc.

1.3 Main functions

Thepatientmoritor can monitorthefollowing parameters(Thenumberof channels related to eath
parameter can bedifferentacwrdingto thedevice modd):

ECG

Heat Rate(HR), ST segment,PVCs/min, Arrhythmias,ECG waveforms

RESP

Respiratory Rate(RR), RespirationWaveform

SpO2 & Rainbow*

Saturation pulse oxinetry (SpO2), Pulse RatdPR), SpO2 Rethysmogram

* If MASIMO Rainbowmoduleis used andif itssoftwareis enabled by the
manufacturer and its specific probeis avail able, the following parameters
will bemeasurable:

AArterial pulsesignal strength (PI)

ATotal amountof hemoglobinin theblood(SpHb)

AOxygen contentin theblood (SpOC)

ACarboxyhemogl obinsaturationpercentin theblood (SpCO)

AMethemoglobin saturation percentin theblood(SpMet)

Alndex for PI changesthat occur during therespiratory cycle (PVI)

NIBP

Systdic pressurgSYS), Diastdic pressurg(DIA), Mean arterial pressure
(MAP)

TEMP

Channel-1 tempeaature(T1), Channel-2 temperature(T2)
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4-channel IBP (IBPY, IBP2 IBP3, IBP4)

COo2* EtCo2,FiCo2, AWRR
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Multi -gas* EtN20, FIN20, EtO2, Fi02, EtAA, FiAA, AA including5 anesthesia
agents(DES, SO, SEV,HAL and BNF)

BFA* BFI %, BS%, SQI%, EMG%

CO* Cardiac output

IR TEMP* Tempeature(T2) viaArio modue

Ext SpO2* Saturation pulse oxinetry (SpO2)via external S0O2 module

Other* OXY-CRG, Alarm Recdl, EVENT LOG, Bed toBed and etc.

The paameters marked with an aserisk (*) are ogiond.

1.4 Installation

Themonitorcan beinstalledon:

thewall mourting
the trolley
the desk

Co Co

Co

1.5 Getting Started
A Open the Packageand Check

Open the padkage and take out the monitor and aacessores carefully. Keegp the padage for
possblefuturetransporgtion orstorage.

y Ched for any mechanicd damaege.
y Chedk for the existenceof thepower cable and accessores.
y In case of any poblem, contect local dealer.
A Placethe battery fuse
When you usehe systenfior the firsttime, you sould gacethefuse on therear panel.

A Conned the Power Cable

y Make surethe AC power supplycompieswith following spedfi cation: 100-240VAC, 50/60Hz
y Plugthepower cableto power supplysacket of themonitor. Conred theotherend of the power
cable to a gounded power receptacle.
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A

Power onthe Monitor

PressPOWER key to power on the monitor. At the sametimea beg saund will be heard and
yellowandred indicaorslightsimultaneously. After30 secondsor morethat thesydem self-tests
areperformed, the nain screenwill bedispgayed and you can start montoring.

NOTE
Perform thefollowing sttings kefore monitoring:

A

> Do Do Do Do Do

A

New patient information (For details, please refer to chapter PATIENT
INFORMATION)

Patientmode(Adult/Neonate/ Pediatric) beforeNIBP measurement

Alam sound

Alam limits

Zeroing before IBP measurement (For moreinformation,see chapter IBP)
Pulseoximetry (For more information,see chapter SpO2)

RESP (Formoreinformation, seechapter RESP

Conned Patient Sensas

Conred all the necessay aacessores ketween themontor and the ptient.

NOTE

A
A

Ched all the functionsof moduesthatmaybe used and makesurethatthe monitorisin

goodconredion.

Make surethatthe battery indicaor lights. If it does not light, chedk your local power

supplyand pover cable conredion.If theproblem still exists, contact thelocal After Sale
Service

A For any information about correct connedion of accessores, retr to eath modue's

chapter.
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Warning

If any sign ofdamageis detected,or themonitor disgaysany error messges, do not usé on
any patient.

1.6 Environmental Requirements

The operatingenvironment of the monitor mustmeet the speafi ed requirementsin this manual.
The environment shouldbe free from noise, vibation, dust,corrosive,flammable and explosive

subgances. Furthermore, to maintain ventilation,the montor shouldbe placed at least 5cm awvay

fromaroundthe cabinet.
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1.7 Keysand Indicators

Themontorcan beoperated via thefront panel keys, rotary knoband towch screen*.

Display
Screen

Alarm
Indicator

v ON/OFF
Keys Key

Rotary

Power Knob

Indicator
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Alarm indicator

If aphysiologcd or technical alarm occurs, the alarm indicaor will flash based on

alarm level asfollows:
Thealarm indicator flashes red in level 1, and flashes yellow inlevel 2. The indicator
lightssteady yellow in lewel 3.

Rotary knob

This knobcan beusedto slect and changethe settings.Operations can be performed

by turning it clakwise, counterclockwiseor pressing it down.

On/Off Key

Pressthis key to turron the eviceand turn orthe green indcéor.
When the montior is on, pess and hold the peer key to turnoff the monior.

Battery indicator

When the device is conrededto AC power, the battery indicator showsthe battery
charging statuslt is green when the battery is fully charged (at least 90%) and it is
orangewhen the lattery is beingcharged.

Display saeen

Physiologcd parametersand waveforms are disgdayed on the screen. You can aso

usetouch sreen (optiordl) to opeaate thesysem.

Key function

All settings @n bedonevia front parel Gs keys and rotary knob.

A Front Panel Keys

® e e e o o ~ LM1810
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A Some leys may not be usd onyourdevice.

A Thekey sfinction is asfollows:

Home Menu Pressto open HOME WINDOW (Pleese refer to Configuration Chapter for
details).

Pages Pressto access dfferent pagesof the system.

Record Pressto start recording of ECG signal and all numeric parameters by the central
system or r ecorder connected to the monitor. Pressit again to stop recording.

Print Screen Pressto capture a picture of the screen and save it (This button currently is not
applicable).

Freeze Pressto freezeall signals on the screen. Pressthe key again to restore the signal
sweeping.

Start/Stop Press to start blood pressure measurement. Press it again to stop the

Alarm Limits

Alarm Silence

Silence
ECG Lead
ECG Gain
BP1,2Zero
F1,F2
Trend
NIBP List
Arr List
BP AUTO SCALE
SIGMA
SETUP

measur ement.

Pressto cdl up HOME/ALAR M Window and changethe alarm settings ofeach
parameter.

Pressit to disalde darm for 120s. If you pressit again, the system will exit from
silencemode and alarm sound will be enabled.

This button aurrently is not applicable

Pressto call up ECG/LEA D Window and change lead tting.
Pressto call up ECG/GAIN Window and change @in setting.
Zeroing procedureof IBP 1 & 2

Zeroing procedure of IBP 3 & 4 (F1 keyfor IBP3and F2 keyfor IBP4)
Pressto call up HOME/TREND Window.

Pressto call up NIBP/NIBP LIST Window.

Pressto call up ARR LIST Window.

Automatic adustment of BP dgnal amplitude.

Displaying ECG in SIGMA window

Opening the ETUP window
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A For maeinformation doutthealarms of diferent parameters,refer to Appendix 2.
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A If anew alarm occurs inthealarm slence mode thedevicewill exit the siencemode.

Warning

A Before usingthe sysem on the patient, user mustchedk thekey sfuinctionand makesure
that theyare in proper working conditonas described above.

A Always verify theaudible and visidealarms wten the montor is povered on

A To verify proper functionof indicaors,theylightwhen thesysemis powered on (Please
refer to Alarm chepterfor details).

1.8 Display screen

Patient monitor has a color LED disgay. The patient Parameters, waveforms,alarm messages,

bed numker, date, system statusand error messages are dispayed on thescreen.
Thescreenis dividedinto four areas: Header Area; Waveform Ared Menu Area; Parameter Area
and Message Area

Headerarea

TS ' ¢ A IHR AUT
Messagearea = ) 80

N|ép MANLAL ety |
P
Waveforms' . e e L 2 [ 828 aameters
(98) iee'm area
Menwsarea 18P e |

~ 120/ 80

l (100)

18P2 e |

2179

(98)
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Main pagein LM1810

Headerarea
TheHealer Areais at top of the screen disgaying operating state of themonitorand sttusof the

patient.

Theparameters inHeader Area are page numter, bed numter, type of patient (adult, pediatric or
neonate), patientname, currentdate and time.

The aboveinformationappeaisonthescreen throughoutthe monitoringprocess.

Other informationof the Header Area comes up only with respedive monitoring
status. They are:

Eﬂ Appeaswhen the systmisconneded to @&ntral sysem.
Appeaswhen the systmis recording.
[llustrates theemaining battey charge.

‘ Blinksalong with acountdown tmer(120sec) when thealarm silence button is pessed.
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Wavefor ms/Menus a ea
All waveformscan bedispayed at the sametime. Thewaveformsfromtopto bottom are ECG,
Sp02,IBP1, IBP2, EEGand RESRCO2/Multi-gas.
Gain, fil ter,lead and sweep of the ECG are dispayed as well. The threedottedlinesfromtopto
bottom showthe highest scde, cursorand lowest scde of IBP waveform. Thesevalues can be
manually set.
All menusin monitor dways appeda at fixed areasonthescrean.When amenuis dispayed, some
waveforms kecomeinvisible. The menu with regardto its sizewill cover 2, 3, 4 or 5 waveforms.

Parametersarea

Numeric values ofeach parameter aredisgayed at a fix ed position on thescreen and with acolor
correspondingo itswaveform. The parametersvaluesrefreshevery seoond, except thatthe NIBP
and CO \dluesrefresheach time themeasuement s oer.

Messages eea

Different messges are displayed based on alarm priority in thisarea. Background color changes
for different alarm levels (1, Il and 1ll).

Level | larm messa@: red badkground i Black text.

Level Il dlarmmessaye: yellow badkgroundi Black tex.

Level Il aarm message: cyan backgroundi Black text

If noalarmis triggered,the messgewill bedisgayed with gray background.

NOTE
A When usingthe moritor, thescreen shouldbepratededfromdired sunlightin orderto get
aclear view of what is displad.
A To makethe moniorreadable outdoo, transfer it to shader adark environment.
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1.9 Connectorsof LM1810 monitor

A Left view

14 ﬁ— Cormectw@

Connectoffor ECGcable
Connectoffor Spo2Sensor
Connectoffor IBP1 transducer
Connectoffor IBP2 transducer
Connectoffor NIBP cuff
Connectoffor TEMP1 probe
Connectoffor TEMP2probe
Connectoffor CO catheter
Connectoffor IBP3 transducer
Connectoffor IBP4 transducer
Connectoffor CO2/GAS andBFA sensors
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A Right view

@

®

PowerSupply: 100240 VAC, 50/60Hz

Monitor interface for external standard VGA color monitor (
VGA SLAVE MONITOR)

Jack, Equipotential grounding terminal for connection tc
thehospital's groundingystem.

CentralNetwork Interface Datatransmissiometweerthecentral
systemand thebedsidamonitor

250V/3A Fuse
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Warning
A Thepatientmonitor must be onlgonneded tothemanudacturer'sCentral system.
A Useonly therecommended central cable.

A If the retwork cable plugis broken, pleasecontact after sale serviceto replaceit.
A If you are goingto storethe patient moritor or you don'twant to useit for a longtime
(morethan 10 dys), removethefusefromthe system to pevent battey discharging.
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1.12 Built-in Battery

The patient moritor is equippedwith a rechargeable battery. The battery will be automaticdly
recharged when the momtor conreds to the ACINPUT. For moreinformationaboutcharge and
discharge time of a fully-charged battery during normal usage, refer to chapter Tecdhnical
Spedfi cations.

NOTE

A Normal usgeof the ceviceincludes the lelow conditions:

Brightnessis automaticdly set by sygem, ECG, RESP, SpO2 and TEMP measurementsin
Use, NIBP measuementevery 15minutes.

A Whenthe AC INPUT is pluggedin, turning thesysem on oroff does nothave any effect
on charging processof thebattery.

A Power saving andrun-time ofthe tattery decreaseover time.

A The factors like high environment temperature, the battery age, full discharging, high
numberof charge cyclesand long- term storage (for morths) will reduce fithe battery power
savi ngo.

A Thefuseon the sidepanel protedsthe battery during chargingor when the sygem is not

conrededto AC INPUT. When the fuse is damaged, the sysem cannot run on the kattery
power and thebattery indicaorfl ashes.

Warning

A If operatingtimewith the battery is lessthanthe spedfi ed time, the battery needsto be
replaced. PleaseContact local After Sde Servicefor battery replacement.

A Useonly therecommended betteries by themanufacurer.
A Conred themoritor tothemainssupplyand check the ttery indicatorto ensuethat the
battery functionscorrectly.

A If thebattery malfunctionsandthemoritor staysoff for alongtime,date and timemaybe
reset.
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A When the battery is running out of power, fiLow Batter yakarm (audible and visual)with
level 11l is adivated.If user does notapply AC power to themonitor, level Il and| aarms
will be dispayed respedively as the charge level decreases. Also, the corresponding
messges will beshownin the nessagearea.

Thefusein sidepanel, protedsthe battery during chargingor when the system is not conreded
to ACINPUT.

When the fuseis damaged, the system cannot run on the battery power and the battery symbol
blinksonthe screen.

1.13 Communication with Central Monitoring System

The CMS (central monitoringsydem)is intended tocondwct centralized montoringof vital signs
informationfrommultiplemontorsin hogitals ormedicd institutions.lt is notintended for home
use.

The CMSis powerful software with high performarce thatconstructs a montoring network by
conreding bedsides By storing,processng,analyzing and dispaying the kedsidesinformation,
theCMS s cgpableof providinga centralized monitoringfor all patientsthatgreatly promoteshe
efficiency and quality of the moritoring.

Waveforms,parametersandalarmsof theCMSare only areferencefor physiciansand
cannot beused directly for clinical treatment.

Network

|
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2.1 Display Saeen

The patient moritor has a color LED disgay. The patient Parameters, waveforms, aarm
messges, bed numberdate, g/stemstatus an@rrormessges are dispayed on thescreen.
Thescreen is divided into four areas:

Header Area

Waveform Area/ MenuArea

Parameter Area

Message Area

Header Area

Message Area

80

121 / 82
(98) - _ Im

120 / 80

(100)

“121/ 79
(98)

lIEP

MAX SENSE
X1

25 mm/s
IBP
|E|P'|1 SIGHAL

25 mm/s
A A A A A e
M\ AW \n / \m |’1 \‘u-ﬁ f qmmf:‘f‘;:llh_?‘:.]&l;l'_‘\

IE 1\}'( SR

30 25 mm/fs

VWYV

RA’LA

, 122 1 78
(97)

Waveform Area Parameter Area
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NOTE

1- When using the monitor, the screen should be protected from dir ed sunlight in order
to get a clear view of what is displayed.

2- To makethe monitor readable outdoor, transfer it to shade or a dark environment.

3- If the monitor is used outdoor, place it in a location that is not exposed to dired
sunlight.

Header Area:

Healer Areais at top of the screen. The parametersshownin the Header Area are page numbe,
bed numbe, typeof patient (adult, pediatric or neorate), patient nane, current dateand time.
Theaboveinformationappeas on thescreen throughoutthe monitoringprocess.

Other information ofthe Header Areacomes uponly with respedive montoringstatus.

They are:

n appeaswhen thesystemis conreded tocentral system.

appeaswhen thesystemis recrding.

indicates theremaining battery charge. This symbol appeas oy when thesystem is not
plugged in.

‘ blinksalongwith acountdown timer (120 %c) when thealarm slencebutton is pessed.

Waveform / Menu Area :

All waveformscan bedispayed at the @ame time.

Gain, filter, lead and sweep of the ECG are disgayed as well. Thethree dotted lines from top to
bottom show the highest scde, cursorand lowest scade of IBP waveform. These \elues can be
mantally set.
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Parameter Area:

Numeric valuesof ead parameter are dispayed at a fi xed positionon thescreen and with a color
correspondingto its waveform. The parameters values refresh every second, except that the
NIBP and CO \dluesrefreshead time themeasurementis ove'.

M essage Area:

Different messges are dispgayed based on alarm priority in this area. Backgroundcolor changes
for differentalarm levels (I, Il and 1lI).

Level | alarm message Red badckgroundi Black text
Level Il alarm message Yellow badkgroundi Blad text
Level Il alarm message Cyan backgroundi Black text
If noalarmis triggered,themessgewill bedisplayed with gray
badkground.

2.2HOME WIN DOW

Patient care monitor has a fl exible configuration.PressHOME/MENU key on thefront panel or
the rory switch in Header area toenter HOME WINDOW and <t configuration.The
informationaboutSetup, Module Seaip and Aboutmenusis provided in thissedion.For more
information aboubtheritems pleaserefer to respective chapter.

WMODULE SETUR ==
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NOTE

The settingswill not bechanged by turni ng off the device or power failure.

SETUP
Choos€'SETUP" from HOME WINDOW to call up thefollowingmenu:

CALENDAR 8 CHRISTIAN
DATE S o5
TIME

BED MUMBER -0 LOAD DEFAULT ==

CADULT

CALENDAR Available options ee "SOLAR" and"CHRISTIAN".

DATE Current dateof monitorirg.

TIME Current time of moritoring.

BED NUMBER Patient bed numbr (1-150).

PATIENT CAT. Available options ee "ADULT", "NEONATE " and "PEDIATRIC'
BACKLIGHT Ranges from 1 to 8 for 18" moritor,rangesfrom 1to 6 for 10" and 12" monitors

Available options foll BP: OFF arefiPAGE 1 0 fiPAGE 6@ndfor IBP: ON

MAIN DISPLAY ' ye iPAGE1 0 ARAGE 9 énd"PUMP PAGE"

DISPLAY OFF The disday screen turns off until a button is pressed or an alarm occurs. If Alarm
Silenceis ectivated,thedispay will notturn off.

TOUCH SOUND Available options ee 1 to 3and OF.
LOAD DEFAULT

If you chocse any option in this window, the systemwill load the factory settings of
related parameter. (Refer to apgendix | for factory settings of the parameters).

CLEARMEMORY  To deletethe stoed parameters in thesystem.
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NOTE

A The sanepages and information aredisplayed onthe second display.

A If you chooseL OAD DEFAULT, all your previous sétingswill be changedand the
system will askif you ar e sureto change settingsby this message:

ARE YOU SURE TOLOAD ECG DEFAULT?
NO YES

A If youchooseCLEAR MEMORY, all saved datawill be deleted and a messagewill
appear on the screen for each of above items that asks youwhether to clear that

item or not;

ARE YOU SURE TO CLEAR TREND?
YES NOO

ARE YOU SURE TO CLEAR NIBP LIST?
YES NOo

ARE YOU SURE TOCLEAR ARRLIST?
YES NOo

ARE YOU SURE TO CLEAR ALARM RECALL LIST?
YES NOo

MODULE SETUP

Choosé'MODULE SETUP' from HOME WINDOW to cal up thefollowing window:

MODULE COLOR ==

NETWORK SETUP ==
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MODULE COLOR

Pick "MODULE COLOR" frrom MODULE SETUP window to ell upthefollowingwindow.
You can st color of all parametersexcept ECG in thiswindow. Seéd <DEFAULT COLOR> to
restoredefault color of all modulesas shown inthebelow figure.

fMODULE SETUP §

EceCcolor f |
R

IBP1 C

TEMP coLor [

<DEFALULT CO

For eadh change in parametrscolor, thefollowing messgewill appear on the Lreenthatasks
you whetherto change color or not.
ARE YOU SURE TO CHANGE COLOR?
YES NO

MODULE VERSION

Choose "MODULE VERSION" from MODULE SETUP window to access the following
window in which you can see version of Multimodule.

HOME / MODULE SETUP f MODULE W
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ChoosefiNETWORK SETUPO from MODULE SETUP window tocdl up thefollowing window
in which you can performthe Gentral system sttingsand see bedsideand Central IP addresses,
time ofnetwork connedionand etc.

SIGNAL QUALI TY: The signa strength during WiFi conredion of the bedsde to the Centra
system.

HOME [ MODULE SETUP /NETWY!

AP INDEX - 1 WARD INDEX © 0

MASIMO VERSION

Choose AMASIMO VERSIO N o6from MODULE SETUP window to cdl up the foll owing
window in which you can obsrve MASIMO modde information, set frequency and enable
intended MASIMO parameter by conreding programmer.

ChoosePROGRAMMING MODE >> from HOME/MODULE SETUP/MASIMO VERSION
WINDOW to enterthe respedive menuwith a delay of 5 seconds.If programming procedureis
not carriedout, the ystemwill exit from this modeand return to nornal working.

Thisitem is onlyavail ableto trainedand authorized personrel.

HOME / MODULE SETUP /Iy

LINE FREQUENCY - 50
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NIBP VERSION

ChoosefiNIBP VERSIONO from MODULE SETUP windowto call up thefollowingwindow in
which you can olserve NIBP modueinformation.

HOME f MODULE SETUP /MIEF YVE

ABOUT

Choosé'ABOUT" in HOME WINDOW to cal up thefollowing window inwhich you can
observethesystemand manudacturer informationand disphying battery type.
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2.3 Page Configuration

Page Canfiguration

:
P PP P| P
P P[P Pl P
P P[P PP
P PP P|P
P PP P[P
P P[P Pl P
P x | P x | P
P P[P P
P P[P P
P10 P PP P | P
(PUMP PAGE)

If IBP modueisdisabkd:
1. Thepages 7 to 10 willberemoved.

2. Thespace of IBP parametersis devoted to otér parameters inthe pages 1 to 6.
3. Dual SRO2 parametersaredisplayed in thepage 6.

To accessPUMP Page, select SETUP from Home menu and then set MAIN DISPLAY
to PUMP Page.
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PUMP PAGE
PUMP pageis an operating modethatcan be selectedvia SETUP menu.This page providesthe

following conditionsdepending oneventsoccurring for ECGand IBP modues during open heat
operation.

1- ThewordAPUMP O i s EGQGosgna. o n

2- If ASYSTOLE condition occurs,themessge RECG ASYSTOLE owill be shownand audible
alarmwith high level will beadivated.

3-You can disablethe alarm sound by pressng Alarm Silence key, but the messge AECG
ASYSTOLE owill remain on the areen.

4- If otheralarm except ASYSTOLE aarm occurs, audible alarm will soundcorrespondingto
new alarm level.

5-If AIBP Static Pressuredalarmoccurs,SYS andDIA values willberemovedand Mean value will
bedisdayedin larger size.

6-1BP scdesare adjusted automaticaly and AAUTO SCALE: ONO appeason IBP signals.

PUMP PAGE

MNIEP

121/ 82

(98)

|BFi%

{120/ 80 | 95

0
1100 50 |

[mmHg) |

(100)

\
1 I e
| | o/ 1BP2

111217 79 |15

!
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Warning
This pagehas gedfic usability and should be used only in the operating room.
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This cheptergivesgeneral informationaboutalarm and elated functions.

3.1Alarm Categaries

Alarmscan be classifiedinto three categories: Physiologcd, Tedhnical and Prompt messags.
All alarm messa@sare displayed in theMessageArea.

Physiological alarms

Physidogical alarmsalso clled patient datus ahmims ae triggered by aparameter value that
violatesadjusted alarmlimits oran abnormal patient conditon.

Technical alarms

Tedhnical alarms alsacalled sysem satus abrmsaretriggered by adevice malfunction ora
patient datadistortion dueto improper operation ormechanical problems.

Prompt messages

In fact, prompt nessaes are not abrm messa@s. In addition to physiologcal and echnical
alarmmessa@s, the patient monitor displays sommessges ind cating thesysem gatus.

3.2Alarm Level

The Patient Monitor offers threelevels ofalarm.

Level | aarm indicaes the patient'slife is in danger or the monitor under use has serious
problems.It isthemostseriousalarm.

Level Il darm meansseriouswarning.

Level Ill alarmis agenera warning.

The patient monitor has preset thealarm level for the prameters.Y ou can also modify alarm
level of each moduein itsown window.
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3.3Alarm Modes

Alarm messges, LEDs and soundsare designedin such a manrer thatcan be recognized by the
operator fromadistanceof 1 m.

Display Saeen

When an alarmis triggeed by aparameter, theparameter value will blink on the sreenand
alarmmessagewith regard to its level will be disphyed in dfferentbadkgrounds.

Level | alarm messge: Red badkgroundi Black text
Level Il darmmessge: Yellow badkgroundi Black text

Level Ill alarm messa@: Cyan backgroundi Black text

Alarm Indicator

Alarm indicaor flashesred for Level | alarm and yellowfor Level 11 aarm andlightsyellow for
Level Il aarm.

Alarm Sound

Theaarm sound is ativatedin threelevels:

Level | alarm sounds'DO-DO-DO--DO-DO" every 10 monds;
Level Il dlarmsounds'DO- DO-DO" every 20 snds;
Level 1ll adarm soundsDO-" every 30 monds.

NOTE
A When alarmsof different levels oacur at the sametime, the alarm LED prompts
the alarm of the highest level (red color) and the other alarms are displayed

alternately in a background color corre sponding to their | evels.

A If two or more alarms of the same level occur simultaneously, the alarm
messagewill be displayed dter nately.
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3.4Alarm verifi cation

During themonitor is beingpowered on, audible and visible (yellow and red indicaors) alarms
will be self tested.

The momtor beeps every timeit is powered on and yellow and red indicaorslight concurrently.
The indcaorsturn off after the monitor is powered on. If no begp soundis head or no alarm
indicaor lights, do not uséhe monitoring sysem onany patient and notify After Sales Service.

3.5ALARM
Pick "ALARM" from HOME MENU to call up thefollowing window:

LirAIT

LINIT
LIMIT

LIMIT

Y ALAR MSON/OFF

Pick "ON " toenable al physiologcd alarms.

Pick "OFF' to disablethealarm functionssuch as audioaarm, parameters blinkingandalarm light
indicator. In "OFF' mode therewill be symbolbesideall parameters. This functionchanges
alarm settings of all parameters, but you are able to turn on/off alarm of a spedfic
parameter in its own window.

NOTE

A If the monitor detects stuations like ASYSTOLE or APNEA, alarm will be activated
even whenitisin" OFF" mode.

A When a technical alarm occurs, youcan pressAlarm Silencekey to disable the
alarm.
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Y ALARM FREEZE

Pick "ON" to freeze all related sigrals when parameer's value vid atesadjused aarm limits.In
freeze mode press"Freeze' button onthefront panel to restorethe waveform refreshing.
Pick "OFF" to disable ALARM FREEZE.

Y ALARM VOLUME

Pick "ALARM VOLUME" to set thevolume of alarm sound.The selection rangesfrom 1 to7.
1 representsthe lowestvolume and 7 epresentsthe highestvolume. Thesound pessuran front
of themontorand at thedistanceof 1m:in therangeof 47 dB@A) to 69dBA) depending onthe
selected volume.

NOTE

A All other settings inthis menu are about alarm ON/OFF and alarm high and low
limits ofmeasurable parameters. You can set theseitems in the related parameter
menu. Refer to each moduleds chapter for details.

3.6Alarm SilenceK ey

Pressing the "Alarm Silence" key can suspendal alarm soundsfor 2 minutes. Message
"ALARM SILENCE" promptsin the Header Area for 120seconds.During the 2minutes,if new

alarm occurs, the Silence statuswill be terminated and both audible and visible alarms are

triggered. If within the2 minutesof alarm suspensiothe operator presses "Al arm Silence" key,

thealarm suspension statusMbe ended and the namal alarm status esumed immeditely.

Pressing theAlarm Silence key will disablethe currenttechnical alarm and will changethe aarm

messge kadkground color to gray. If a new technical alarm occursin this condition, the silence
mode will beterminatedand both audiblend visible alarmswill betriggered.

User shouldidentify the alarm causes. You will find thealarm messaes of ead moddein its
own chapter. When an alarm occurs, take theadionsbelow:

1. Ched the mtient's condtion.
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2. PressSilence button, if necessary.
3. Afterremoving thealarm cause, enable thealarm sound.

Warning

Thealarm settings including priority, limits and volume should be done with r egard to
the patient and environment conditionsin a way that the patient life is not threatened
and reoccur rence of alarms isprevented.

3.7Alarm Causes

Theaarmsaretriggered by a parameteror by technical problemsof thepatientmonitor. The celay
time froman alarm occurrence to alarm manifestation(parameter blinking,alarm messge, alarm
sound)is lessthan 1 second (Delay time of APNEA alarm is correspondingto APNEA LIMIT
settingin RESPmenu)
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Chapter 4, PATIENT INFORMATION
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4.1 Enter Patient Inf ormation

Choose'PATIENT INFORMATION" fromHOME WINDOW to call up thefollowingwindow:

OMEPATIENT INFORMATIC i

Press"NEW" to entr new patientinformation.The below confirmation mesagewill appear.

ARE YOU SURETO CLEAR ALL DATA?
YES NO

If you ®lect YES, ARR LIST, NIBP LIST, TREND and BFA TREND will beclearedand
PATIENT CAT will besetto ADULT mock.
Theinformation windowis asfollows:

NAME
PATIENT ID

BIRTH DATE

GEMNDER

HEIGHT
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4.2 Edit PatientInformation

Press"EDIT" to editthe previous matientinformation.

NAME
PATIENT ID
BIRTH DATE
GENDER . FEMALE
WEIGHT L 555 Kg

HEIGHT S 180 Cm

DooDoDDDDoDDDD

HHHHHHHHHHHHHHH

Pick an itemto cdl up thefollowingwindow inwhich you can inputdata:

NAME

PATIENT ID
BIRTH DATE

GENDER

WEIGHT
HEIGHT

DR.NAME
HOSPIT AL

WARD

Patient namegup tol8characters)

Hospita ID for patient (up tol8characters)
Date ofthe brth

Available options e MALE and FEMALE

Available between 0.5 to 300 Kg
Available between 20 to250cm

Physician name (up to 16characters)
Hospital name(up to 16 characters)

Hospital ward name (up 016 characters)
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5.1 GENERAL

Monitoringthe ECG producesa continuouswaveform of the patient's cardiac electric adivity for
an acarate assessnent of his current physiologicd state. The process of depohrization and
repolar zation of the myocardium generaeseledric potential that are sensed by ECG eledrodes
ontheskin. Theseeledrodesare typicdly attachedto the patient'sright arm, left arm and left | eg.
The monitor processes and amplifies these signals and presents the ECG waveform on the

screen. Orly proper connectionof the ECG cablescan ensuresatisfadory measurement.
Normal QRS complex involves:

y Tall R-wave completely aboveor below thebaseline
y T-wavelessthan one-third of the R-wave height.
y P-wave much small er than theT -wave.

R

|
/\J e

Standard ECG waveform

Warning
A This deviceis defibrillator proof,and thisfeatur erequiresuseof manufacture
spedfied accessoryincluding electrodes,|lead wires,and patient cable.

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

A Interferencefrom a non-grounded instr ument near the patient and/or ESU
(ElectroSur gical Unit) interferencecan causethe wavefor minaccuracy.

A Selea patient mode carefully, because QRS detedionds thresholds and
algorithms areworking different in Adult and Neonate modes.
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5.2 PatientPreparation

1. Preparethe patient'sskin priorto theeledrodeplacaement.

y Theskinis apoorconductor of eledricity, thereforepreparaionof the patient'sskinis
importantto fadlit ategoodeledrodecontad to skin.

y Shave hair fromthesel ected sites,if necessary.

y Washsitesthoroughly with scap and water. (Never useether or pure al cohol, because
increasesskinimpedance).

y Rubtheskingentlytoincreasethe capill ary bloodflow in thetisaues.

2. Putthe eledrodesonthepatient baly. Before attachment, appl y somecondLctivegel on the
eledrodesif the eledrodesarenot self-suppledwith eledrol yte.
3. Attach clip or srep to eledrodesprior to placenent.

5.3ECG Lead WirePlacement

The ECG patient cable consistsof 2 parts: The trunk cable that is connected to the monitor and
the m@tient lead wires that are conneded to the patient. Available cable types and the \arious
methodsof lead placementaredescribedin thefollowing sedion.

Eledrode placement for 3-Wire cable
Right Arm (§): red electrode, beplaced nea the rightshoubler, diredly below the clavicle.

Left Arm (LA): yellow electrode, be placel near theleft shoulcer, diredly belowtheclavicle.
LeftLeg (): green eledrode, beplacal ontheleft hypogastrium.

RA — @ 1 @~

Electrode €locationsfor 3-wireECG Cable
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Eledrode placement for 5-Wire cable

User Manual

Right Arm (ﬂ): red electrode, be placal nea the right shouber, diredly below theclavicle
Left Arm (LA): yellow eledrode, be placal nea theleft shoulcer, diredly below theclavicle

Chest(C): whiteeledrode,be placalonthechestas illustratedin figure4-2
Right Leg (): blad electrode, be placead on theright hypogastrium.
LeftLeg (): green eledrode, beplacel ontheleft hypogastrium.

@
Chest-V1 — o

® —n

Electrode €locationsfor 5-wire ECG Cable
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Clavicula _Mid-clavicular

p \ x/lme

Mid-axillary
line

C or V electr odeGslocationsfor 5/10wire ECG Cables

For ECG 5-WIRE mocdk, attach theC-eledrodeto different positonsonthechest:
0 V1 on4thintercogal spaceat theright stemamargin.

V2 on4thintercoga spaceat theleft sternamargin.

V3 midway between V2 and V4 eledrodes.

V4 onthebthintercostal spaceat theleft clavicular line.

V5 ontheleft anterior axillary line, horizontal with V4 eledrode.

V6 ontheleft middeaxill ary line, horizontal with V4 eledrode.

V3R-V6R ontheright sideof thechestin posiionscorrespondngto theseof V3-V6.
VE over thexiphoid paosition.

V7 onthebthintercostal spaceat theleft pogerior axill ary lineof badk.

V7R onthebthintercodal spaceat therightposterior axill ary lineof back

O¢ O¢ O« O¢ O« O« O« O« O« O
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Right Arm Left Arm

ECG Leads

Depending oncable stype (3-WIRE or 5-WIRE), you can choosedifferent leadsl, II, lll, avR,
avL, avF and V.

Eledrode placement for 10-Wire cable

Right Arm (M): red electrode, be placad nea theright shoulcer, diredly below the clavicle.
Left Arm (LA): yellow eledrode, be placel nea theleft shoulcer, diredly below theclavicle
Right Leggblaw electrode, be placed on therighthypogastrium.

Left Leg (Mg): green electrode, be placed ontheleft hypogastrium.

Chest(V11V6): whiteelectrode, be placad onthechestasillustrated.
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V2 V3

Electrode glocationsfor 10-wireECG Cable (12 -lead Standard)

Warning

AUnplug the ECG cable from the sacket, the error messageé'E CG NO CABLE" should
be displayed on screen.

ABeforemonitoring, check ECG cable safety and replacecablesthat ar e damaged,
scratched, torn, or their distortedlead-wires.

APay attention that ECG cable is not subjected to tensionduring connection.

AECG cable may be damaged if they areconnected to a patient during defibrillation.
Cables that have been connected to a patient during defibrillation should be cheded for
functionality before being used again.

ATo ensurepatient safety, all leads must be attached to the patient. Make sure that there
IS no contact between the conductive part sof electrodes,including the neutr al eledrode
and any other conductive part sincluding eart h.

AUseonly onetypeof electrode on the same patient to avoidvariations in el ectrical
resistance. For ECG monitoring, it is recommended to usesilver/silver chloride
electrode. When dissimilar metalsare used for different electrodes, the electrodesmay
causelargeoffset potertials due to polarization, which may be severe enough to prevent
obtaining an ECG trace. Using dissimilar metals may alsoincreaserecovery time after
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AChed once a day whether thereis any skin irr itation resulted from the ECG
electrodes. If so,replace electrodes or changetheir sites.

ALine Isolation Monitor (LIM) fluctuations may resemble actual cardiac waveforms
and thus activateheart rate alarms. Such fluctuationsmay be minimized by proper
electrodeand cable placement, asspedfiedin this manual.

AWhen using Electro surgery equipment, leads should be placed in the furt hest possble
distancefrom Electro surgery electrodesand its grounding plate to avoid burning.

AThe placing of the ECG leads will depend on the typeof surgery that is being
performed. For example, with open heart surgery the electrodesmay be placed laterally
on thechestor ontheback. In the operating room, artefactscan sametimesaffed the
ECG waveform due to the use of ESU (Electro Surgical Unit). To reducethis effect,
you can place the electrodes ontheright or left side of shoulders and on thetop side of
the stomach. Avoid placing the electrodes onthe upper arms (except whenthe ECG
waveform is tooweak).

Al mproper connedion of the ESU retur n eledrode might lead to patient severeburn.

AWhen using ESU, never place an electrode near the grounding plate of the Electro
surgery device, otherwisetherewill be a great deal of interferencewith the ECG signal.

ADo not immerse ECG |eads completdy in water, solvents or cleaning solutions because
the connector s a e not waterproof. Do not sterilize ECG cable by irradiation, geam,
or ethyleneoxide.
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5.4ECGWINDOW

Thefollowing itemscan be monitoredin ECG parameter window:

HR Unit HR Source
t 1

I
HR | (AUTO) @ ——> Beat Symbol
BPM

PACE : OFF +— PACE Detection

——— > ST Segment Value
Heart Rate «——F—— 8 0 ST:20.18 R+—> Alarm off Symbol for ST

R +—» Alarm off Symbol for PVCs

Alarm off Symbol <——22§ PVCs :0 —— PVCs Value
(or Alarm Limit)

ECG PARAMETER WINDOW

NOTE

Aln theabsence of a proper signal, themonitor is not able to count the heart rate and
instead of the HR number, the symbol (-? -) isdisplayed in the ECG window. The
following arethereasonsfor this:
- For 3-wirecable:
T Eachof theelectrodesisdisconnected or not connected properly.
- For 5 or 10-wirecable:
T Both or one of theeledrodes of referencelead ar e disconnected or not
connected properly.
T TheRL eectrodeis disconnected or not connected properly.

AECG signal saturation occur swhen the signal isnot displayed and exceedslower or
upper limits of the display area.
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Click on ECG parameter, thefollowi ngwindow will popup:

CAUTO

y  ECG LEAD:

Click on ECG LEAD, thefollowing window will pop up:

| NOME

ECG TRACE4 S NOMNE

CABLE TYPE

A ECG TRACE:
You can chocsethe followingleads fortraces1 to 4:

"t to showRA-LA waveform
"wl  to showRA-LL waveform
"wiu to showLA-LL waveform

+
"aVR" to showRA- LA+ LL waveform

"avVL" to showLA- LA; LL waveform

RA+ LA

"aVF" 10 showlL- =~ == yyayeform
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"V"  to showC- RA+ LAY waveform
LL
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NOTE
AYou can chooseaVR, aVL, aVF and V justwhen ECG is in 5-WIRE mode.

ATheleadsV2, V3, V4, V5 and V6 can be observed only in 12-lead ECG mode.

AMain lead is slectablein ECG menu. In pagesthat mor e than one tr aceof ECG
signal is displayed, the firsttraceisrelated tothemain lead.

AST, ARR, Pace and HR values are calculated using the main lead that is displayed as
TRACE 1.

ACalculated ST valuesfor all ECG leadscan be monitored in the pages 2o 5.

ADue to higher amplit ude of signal voltagein leads |l and V, it is recommended to seled one
of theseleads asmain lead.

Alf an ECG waveform is not accurate while the electrodes are properly attached, try to
changethelead.

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

A CABLE TYPE

To adjustECG cable typeto "3 WIRES', "5 WIRES fiand "10 WIRES". Asyou can sein the
tablebelow, differentleadscan bemonitoredin the pages.

Leads
Page

Cabletype3 Cabletype5b Cabletype 10
P1 TRACE 1 TRACE 1 TRACE 1
P2 TRACE 1 TRACE 1,2 TRACE 1,2
P3 TRACE 1 TRACE1.4 TRACE1.4
P4 TRACE 1 TRACE1..7 TRACE1..7
P5 TRACE 1 TRACE1..7 TRACE1..12
P6 TRACE 1 TRACE1,2 TRACE1,2
pP7 TRACE1 TRACE1 TRACE 1
P8 TRACE1 TRACE 1,2 TRACE 1,2
P9 TRACE 1 TRACE 1 TRACE 1

Title: LM1810 User Manual

Document Number: DO00094 | Page13




Chapter 5: ECG Monitoring User Manual

y ECG GAIN
To adjustthe size of ECG waveform, seled gain valuefor ead lead from x0.25,%0.5, x1, x2,
x4 and AUTO. In "AUTO" mode, the monitor choosesan appropriategain automaticdly.

y ECG SWEEP
Avalil ableoptionsfor ECG SWEEPspeed are12.5, 25,and 50 mm/s

y ECG FILTER
For noises reduction,smooter waveformsor detail ed waveforms,thereare three options for
filteringtheECG:

FILTERTYPE FREQUENCY RANGES APPLICATION
NORM AL 0.5-40HZ Thismodeis applicablein narmal situation
In diagnosticapplicaion.butthe ECG
EXTENDED 0.05100HZ waveform might have somenoises.

Thismodemay reduceinterferencefrom
Eledrosugery equipment or can beused
when thesystem has high noisesor doesn't
have equipaential eath.

M ONITOR 0.5-24HZ

y HR AVERAGE

Avail ableoptionsfor HR AVERAGE are4,8 and 16 sec

To cdculate HR value average, the values are sent per second to averaging section and any
change based on user settingis madein outputdata.

Available options foHR AVERAGE are4s, 8s ad 16s.

Responsetime of URUK monitor to HR change with regard to different HR averages is
as follows:

ResponseTime
HR Avg.=4s HR Avg.=8s HR Avg.= 16s
HR= 80to 120BPM 5 6 11
HR= 80to 40BPM 7 8 13
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Theaboveresultsare forlead Il as referenceled.

- When HR High (for instancewhen HR readesto 120bpm)happens,thealam is adivated after
6 :2onds.(by settingHR alam limits between 60 bpmand 100 bpm).

- In case of cardiac Asystole, thealarmis adivated after 10 seconds(from80 bpmto 0 bpn).

- TheECG moduleis abletorejed TALL-T pulsesgredaerthan1.2mv.
- Heat ratesmeasuredfor 4 irregular rhnythmsaacordingto IEC 6060%2-27:2011are as

follows:
I'rr eqular rhythm HR (bpm)- adult HR (bpm)- pediatric HR (bpm)- neonate
3aventricular bigeminy 85 85 85
3b slow alternaingventricularbigeminy 30 30 67
3crapid aternatingventricularbigeminy 126 126 126
3d Hdirectional systoles 40-105 40-105 87-105

y HR SOURCE

The heat rate may be derived from AECGO, iSpO20, AIBP1o, fIBP20, AIBP3 and AIBP40

signals. Default settingfor thisitemis AUTO.

In AUTO modethebelow conditionswill beprovided:

- The heat rate is cdculated from themodulethat its accesry is conneded to the

monitor.

- If two or noresignalsare being monitored Smultaneoudy, the teart rate cd culation will
be donebased on the signalgriority, i.e.ECG, IBP1, IBP2, IBP3, IBP4 and SFO2

signalsrespedively.

- If the heart rate is caculated from any signal except ECG, PR alarmswill be enabled
based on HR alam settings (Alarm Level and Alarm Limit).
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NOTE

Alf HR SOURCE is set to any module except ECG, HR will changeto PR and its
features(e.g. unit) will changecorre spondingtothe selected module for HR SOURCE.

Alf HR SOURCE is set to any signal except ECG, beat symbol and sound will be
accor ding tothe selected signal.

Alf i H BOURCEQO is st to any module and cable of themodule is not connected to
thesystem, HR valuewill not be displayed

AIBP3 and | BP4 can only beenabled in the LM1810 system.

AcCalculatingHR from|BP signal is possble justfrom ART, PAP, RVP, LVP and
I BP labell ed signal.

AcCalculatingHR value from | BP signal is not possblein the following conditio nsand
theHR valuewill be displayed " ---":

- 1 BP1/IBP2STATIC PRESSUREO messajeon the screen
- A BP1/IBP2 SEARCH omessagen thescreen

- HRvaluelessthan 25

- SelectingCVP, LAP and RAP labels.

AHR value measurement range is 25~240bpm, when the HR is calculated from | BP
signal

y BEAT VOLUME
Avail ableoptionsfor are between fil o fi70 and AiOF F; BOFF' indicaessilence while 7
indicaesmaximumvolume.

y PACE DETECT

"ON" isfor patientwith pacemaker and " OFF" is for patient withoutpacanaker. When PACE
DETECT is"ON", theECG monitoringsystem detedsandrejeds pacenaker-generated signals
fromECG dgnal, sothat they will beignoredin calculatingtheheat rate. Detededpacemaker
signal swill be marked on the ECG waveform as 1centimeter spike. If thepatientdoes nothavea
pacamaker, it may be desirableto turn thedetedionfunction OFF, sothat artifadsin the
waveformwill not bemistakenfor a pacemaker signal.
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Warning

AFor patientswith pacemaker, PACE DETECT must be switched " ON", otherwise, the
pace pulsesmay aff ect HR counting and result in low precision of HR value.

AFor the patientswith pacemaker , themonitor may continueto count the pacemaker rate
asheart rate during the occurrence of cardiac arrest or some arrhythmias. Do not

rely entirely upon monitor alarms.K e the patientswith pacemaker under close
surveillance

NOTE

AMonitoring of patients with pacemaker is not generally affected when PACE DETECT
is enabled.

AECG signalswith the slopeof up to 1 V/swill not be counted asPacesignal.
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y ECG CALIB
Pick "ON" to view 1mV cdibrated ECG wave. When it is "ON", the cdibrationwaveform will
bedispgayedunt| closingtheECG WINDOW.

y ALARM
Pick "ALARM" from ECG WINDOW to cdl upthefollowingmenu:

ALARM LEVEL :

HRE ALARM

HE LIMIT

ALARM RECORD

o] ALARM LEVEL
Seledablebetween 1and 2.Level 1 representsthemostseriouscase.

0 HR ALARM

Pick "ON" to enable alamrm functions sich as parameters blinking, audio alamm and light
indicator. Pick "OFF"' to disable the alam functions and there will be a AN symbol in
theParameter Area.

0 HR LIMIT
ECG adam is adivated when the heat rate exceeals adjused ALARM HIGH value or
falls below adjusedALARM LOW value (min:30and max:250)
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y ALARM RECORD

Pick FALARM RECORD ofrom ECG WINDOW to record the specified parametersupon
an alarm occurrence. See the chapter iIRECORDINGO.

y ARR ANALYSIS

Pick "ARR ANALYSIS" from ECG WINDOW to cdl up the window for
arrhythmiaanal ysis setting. This monitor is able to deted up to 13 typesof armythmia
Refer tothechapter_i ARR MONITORINGO for detail ed informationaboutarrythmia
analysisin thesystem.

y ST ANALYSIS

Pick "ST ANALYSIS' from ECG WINDOW to cdl up the window for ST analysis
setting. The system is able to monitor ST segment deviation. Refer to the chapter AST
MONITORINGO for detailed information about ST analysis in the system.
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55ECG OUTPUT

An analog ECG signal is obtained from ECG OUTPUT conredor located on the systemé power
plate. This signal is similar to the dispayed ECG signal on the monitor and can be used as an
inputfor somedevices suchas Eledroshack (Defibrillator).

Warning

AUse the company designed cable to make connedion between ECG OUTPUT
connedor and other devices.

ATo avoid any cable strain or damage, bedside monitor should be placed in a
proper distancefromreferencedevice

AFor patient with pacemaker, the iPACE DETECTO must be switched ON to
removethe pace pulses from analog output signal (Pace signals will be marked on ECG

OUTPUT signal as asquar e pulsewith amplitudeof 5 Volt and width of 5 ms).

Alf the patient doesnot havea pacemaker, it may be desirable to turn the detection
function OFF, sothat artifactsin the waveform will not be mistaken for a pacemaker
signal.
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5.6 ECG Alarms

a) Physiological alarms

Theaudiblealamrm soundswhen:
1. Theheart rateviolatestheadjused alamlimits,and/or,
2. TheECG ASYSTOLE occurs.

Physidogical Alarms

ALARM SITUATION DESCRIPTION

HR HIGH Heartrateviolatesad ustedhighlimit 6 HR valueblinks.

0 Thealarmindicator flashes.
HR LOW Heartrateviolatesadustediowlimit 0 Thealarmsound is enabled.
0 Thealatmmessageisdisplayedina
badkground corresponding to itslevel.

0 HR valueis"00".

ECG ASYSTOLE Heart beatis not detectedin last 10 & The alamindicator flashes.

seconds.
0 Thealarmsound is enabled.

0 Thealatmmmessageisdisplayedinred
badkground.
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b) Tedhnical alarms
Tedhnical Alarms
Alarm Cause Solution Explanation
Alarmlevel 3- the message
is displayedin cyan
) badkground. By pressng
ECG NO CABLE ictﬁeﬂir'ﬁ not connected| e ctECG cable. ALARM SILENCE,
badkground be omesgray
and alarmis disabledand
ignoresthis fault.
ECG CHECK Theleadsarenot properly | Make surethatthe mentionedleads
LARALL connected. are properly connected to patient.
Turn off and onthesystem. If
ECG modulefailure thismessageis displ ayedagqi n,
ECG DEEFECT contactlocal After SaleSevice.

ECG CHECK RL
ORALL

RL or otherleadsare not
properly connected.

Makesurethatallleads(esp
RL) and patient cable are
properly connectedto patient.

ECG CHECK LL OR
ALL

LL or otherleadsarenot
properly connected.

Makesurethatall leads (e 9.
LL) and patientcableare
properly connectedto patient.

LA or otherleadsarenot

Makesurethatall leads (e9. LA)

ECG CHECK LA .

ORALL properly connected. and patientcalde areproperly
connectedto patient.

RA or other leads are not | Makesurethatall leads (es. RA)

(ED%CZEEECK RA properly conrected. and patientcalde areproperly
connectedto patient.

ECG CHECK C(C2. ' Make surethatCleadand ECG

C3_C4_C5_C6) Cleadis not property cable are properly conrectedto

connectedto thepatient.

patient.

Alarmlevel2- the messageis
displayedin yellow
badkground. By pressng
ALARM SILENCE,
badkground becomesgray and
thealarmis disabledand
ignoresthis fault.
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If thealamm persists dter chedkingthe mentioned soluion, insped theECG cablefor any

damage. For maeinformation, conad local After SaleService.
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Chapter 6, Arrhythmia Monitoring

B. L INErOAUCHION ... et aeen s 2
Arrh ythmia detection algorithm principle.........coooiii i, 3...
Enabling Arr hythmia ... e 4...
Arrth ythmia RE@AINING ... e e 5...
ARR SETUNP Lo e e e e e r e e e 5
Arrh ythmia information and waveform ..........cooviiin e 8
6.2 Arr hythmia Alarm MESSEIES.......uvvivniiiiiiii et eieme e aeee s 11

Title: LM1810 User Manual

Document Number: D000094 | Pagel




Chapter 6: Arrhythmia Monitoring User Manual

6.1 1 ntroduction

Arrhythmia means any disturbance or irregularity of cardiac rhythm. Stahility of the cardiac
rhythmis essentiafor sufficient pumpng function of the heart and adequate cardiac outpu.
Maintainingadequate cardiac outputis vital for organ perfusionand survival. Arrhythmia can
cause adeaease in cadiac outpt. Therefore fast and accurate detection of arrhythmia is
critical.

The medica professonals can usethe arrhythmia analysis to evaluate patien t éodition
(suwch as heart rate, rhythm andedopic beat) and give proper treament.

The following image shows normal signal and some detectable arhythmias in this
montoringsystem.

Regular sinus rhythm WW
Sinus tachycardia WW
Sinus bradycardia A‘IA‘ ‘*L\ *-l/\ *1/\

Ventricular Tachycardia \MWAW‘/

Sinus pause W

Ventricular Fibrillation \»_ ./~ "ona N~ o,

Premature Ventricular Contraction ’\_AA'/;M&/\\/AWH‘A'

Atrial Fibrillation MM\MA\/\MM’WW
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Warning

A The ARR moritor can only be operated by personrel who have passedprofessonal
trainingand are familiar with thismanual.

A TheARR moritoris intended for useonly as an adjunctin patient assessmenltt must
be used in conjurction with clincd signsand symptoms.

NOTE

This monitor candetect up to 21 types ofarr hythmias.

Arr hythmia monitoringis available for adult and pediatric patients and it is not
recommended for neonates.

Applied lead for arr hythmia detection is reference lead that is displayed in the
first traceand can be adjusted in ECG menu.

It is recommended to use ECG lead | or Il to have the best accuracy of ARR
sdtware.

S S 9 &

Arrh ythmia detection algorit hm principle

The arrhythmia algorithm is based on template mathing. (A templateis a group of beds
martching thesame morphology). This agorithm is divided into four parts: detection, feature
extradion, lakelling ,and rhythmclassification .

Detection algorithm: detects waves in ECG dgnal that could beQRS comp exes.

Feature extraction algarithm: During the leaning phase an initid set of QRS templatesor complexes
is built. Beds that have a similar shape are placal in the same pattern. Then the monitor credes a
reference template based on its identification of the patientG dominant QRS pattern. When a new true
QRS complex is deteded, it is compared with the existing templates. If no match isfound, anew QRS
templateisadded to thetemplate .

Labelling algorithm: analyses all templaes. Each templateand the beas belongingto it are
labelled with one of the following names:nomal beas, premature ventricular bedas (PVC:
Prematue Ventricular Contradion) and unknowvn beas. Prematue Ventricular Contection
(PVC) is eadopic impulse originating from ventricles,before the nommal electrical adivation
sequence of the heart has occurred.

Rhythm classification algorithm: refers to analysis of sequences of beas. The monitor
compaes the equence of the lasttwelve beds with the squences stored in the montors
memay. With this process, the monitocan confirmtheoccurrence of an arrhythmia

NOTE
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A Parallel to this process there is an algorithm for detection of ventricular
fibrillation and atrial fibrillation that is based on waveform analysis and R-R
intervals analysis.

A If two or more arr hythmias are deteded simultaneously, the monitor alarms in
order of event priority.

A When PACE is turned ON for patient with pacemaker, the sygem will detect
relevant arr hythmias to PACE (i.e. Pacemaker Not Capture(PNC) and
Pacemaker Not Pace(PNP). In this condition, the system cannot detect PVC
arr hythmias.

Enabling Arrh ythmia

Enterthe ECG sttingswindow. Select ARR ANALY SIS itemto open thefollowing
window:

ELEARN=

ARRE SETUP==>

ARR EVENT RECALL==>

The ARR MONITOR item is used to enable or disable arrhythmiamonitoring. Thedefault is
AOFF 0

When arrhythmiamontoring is adive, the PVC value is shownin ECG parameter windowin
the following figure and updited every 5 seconds. When the Arhythmia montoring is
disabkd APVCs OFF0  disgayed in ECG parametersarea. When ARR analysisis enabled,
currentPVC valuesaretrended every 20seamndsand can bereviewed onthe TREND window.

HR (AUTO)
BPM b
PACE : OFF

80 ST:-0.18 R

R 1—» Alarm off Symbol for PVCs
R PVCs:0 ——> PVCs Number

NOTE

Title: LM1810 User Manual

Document Number: D000094 | Page4




Chapter 6: Arrhythmia Monitoring User Manual

A If ARR MONITOR is turned Off, alarm of VTAC, VFIB and Asydole
arr hythmiaswill be enabled (In other words, user cannot disable alarm of these

vital arr hythmias).

Arrh ythmia Relearning

To perform learning procedureon arrhythmias,follow thesesteps:
A Enter theECG sttingswindow.
A Open ARR ANALYSYS window and select ARR RELEARN item. Learning
procedure stats and théiRELEARNO messgeis dispayed inthe mesage area.

NOTE

A In most situations the lear ning phasetakes about 20 ssconds.

A If the monitor couldnd ffind 6 matching beats after 20 secnds, the relearn
procedure continuesand t h e LEARE 0 messageremains on the display, till
acceptable condition happens.

A While the monitor is in learning phase, all arr hythmia alarms and trend
colledion ar e suspended.

A Before starting learning procedure, verify the quality of the ECG signal and
ensur e that the patientGsECG displays anormal referencepattern.

A The monitor automatically begins to learn a reference template whenever you
exeaute any of the following tasks (If ARR ANALYSIS is ON):

- Turning on the monitor

- Conneding ECG cable.

- Changing ECG lead corfiguration.

- Chooshg @ N HEMWD HOME/ PATIENT INFORMATI ON

A Itis recommended to perform relearn procedure under the following conditions:
- Aleadisremnneded or electrodes a erepositioned.
- Eight hours have passed since last reference complex lear ned.
- Other significant changes gopear on the mor phology ofthe patientés ECG.

ARR SETUP

A Enterthe ECG ttingswindow
A Open ARRANALYSIS itemand slect ARR SETUP to open thefollowing menu:
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ALARMLEVEL., RATE

AIVR

COUPLET

<=h0

FREQUENT PWCs

RonT

MULTIFORR

PRC

PNP
ARR. ALL ALM LEWVEL - NONE

ARR.ALL ARCHIVE ~ © NOME

EXIT

ARR SETUP Window allows you to set the arrhythmia moritoring based on the patient
neeads. The arrhythmia events and relevant settings are dispayed in two columns. Unrelated
settings to a specific arrhythmia are shownby a dash and the settings which could not be
changed for a specific arrhythmia are dimmed (arrhythmia default settings are as shownin

theabovefigure).

Click onan arrhythmiaevent to st thearrhythmiavia thebelow window.

ECG/

ALARM LEVEL

COUNT ARCHIVE

Theadjugable parametersare as follows:

ALARM LEVEL

This itemis used toset thealarmlevel of each arrhythmiaevent. Available optionsarel, 2
and OF-. (For maedetail about abrm levels, refer tothe chapter Alarm).
Select FALL ALM LEVELO itemto st thelevel of all arrhythmiaaarms tothesame \alue

or disabledall of them.

NOTE
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A ALARM LEVEL for i A SSYOLEO, fi ¥IBO and fi V TG cannot be set and
always islevel 1.

RATE

This parameter determinestheheart rate in each arrhythmia. By setting this parameter as well
as Countyoucan determine thepointat whichan event call is triggered.

You cannot modfy the rate for AASYSTOLEO, AVFIBO, ACOUPLETO, ABIGEMINY 0,
ATRIGEMINY 0, APAUSO, RAFIBO, APNPO, iPNCO, iMULTIFORM PVCs0 andfi REQUENT
PVCs 0.

ARUNO and AAIVRO get their rate settings from fiVTA C @nd rate cannot be set for these
arrhythmias. In addition, rate of RonT arrhythmiais detectedlessthanor equal to 100 and
cannot be st.

Arr hythmia event Rate setting
VTAC 100-200 sephby 10
RUN Sameas VTAC rate
AIVR <VTAC rate-1
TACHY 100200 sephby 10
BRADY 30-105 stpby5

COUNT

This parameter spedfies the numberof PVCs in ead arrhythmia. By setting this parameter
and rate,you can determinethe point at whih an event call is triggered.

You can 6rmodfy the count for RASYSTOLEO,AVFIBO, ACOUPLETO, ABIGEMINYO,
ATRIGEMINYO, ATACHY ¢ ABRADY 0, AAFIB 0,iPAUSO fiPNPO, APNCO, iIMULTIFORM
PVCs and iR on To.

Countsetting cannot bechanged for AAIVRO, iMULTIFORM PVCso0 and fiRonTo and isas
below:

AAIV R &ountO 3iMULTIFORM PVCsd CountO 4fiR o n TauntO 1 .

Count gttingfor otherarrhythmiasis as the &ble below.

Arrhythmia event Count setting
VTAC 5-12 stepy 1

(VTACcount-1) ~3 sep by

1

FREQUENT PVCs | 1-15  sépby1

RUN
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ARCHIVE

You can determine whether the seleded event and its informationare stored and recorded
automaticdly or both.You canview thestared eventsin ARR EVENT RECALL Window.
STR: Storesthe slectedarrhythmiaevent.
REC: Automatially records the glectedevent.
STR/REC: Storesand records thesel ectedevent simultaneoudy.
OFF: No action if arrhythmiaevent activates.

You can use AALL ARCHIVEO in SETUP window to set al arrhythmias ARCHIVE
condition to the sme stte.

Arrh ythmiainfor mation and waveform

Arrhythmiaeventsare displayed in two modes:
1. ARR LI ST

A Enter theECG stting window.

A Open ARRANALY SIS window and slect ARR EVENT RECALL.

A Set the firstleft itemto ARR LIST.
List of occurredarrhythmiaeventsare disgayed based ontheir date and ime(See the tble
below).

R EVENT RECALL W

ARE LIST P - DOV WA DEL/MUMNDEL

You can storeand review maximum 150 eentsin thiswindow. If an arrhythmiaevent occurs
and persists,it will be stored in ARR EVENT RECALL WINDOW for onetime, but if this
eventis removedand then occursagain, it will be stoed twice.

UP-DOWN: To review different event pages. Maximum of 8 arrhythmia events can be
dispayedin each pageof ARR EVENT RECALL window. When thereare morethan8 events,
different pages are available. Click iUP-DOWN 0(the second left item) to review different

¢z Pick the thrd leftitemto sslect anarrhythmiaeventin thewindow.

WAVE: Pick this item to view ECG waveform in time ofarrhythmiaoccurrence.
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DEL/UNDEL: Pick thefifthleft item to choosean arrhythmia event and remove itfrom the
list. When you click on ADEL/UNDELO button, the selected event will be highlighted and
removed ifyou exit thewindow.

NOTE
A To ignore deleting a selected item, click on the i DIEUNDE L ckey one more
time before exiti ng from the window.

1. ARR CATEGORY

A Enter theECG stting window.

A Open ARR ANALYSIS window and slect ARR EVENT RECALL.

A Set the firstleftitemto ARR CATEGORY.
Seven categoriesof arhythmiaare disgayed in this window. Numbeof occurred arrhythmia
eventsis displayed beside each caegory.

ARR EVENT RECALL W

ASYSTOLE :19 : VTAC :15 RATE/AFIB :13

PVCs :81

arr catecory [ I I

Category ASYSTOLE VFIB VTAC PAUS | RATE/AFIB PACE PVCs

RUN AIVR

AFIB COUPLET

BIGEMINY

BRADY PNP | |[TRIGEMINY

Arrhythmia | ASYSTOLE | VFIB | VTAC | PAUS | FTACHY PNC | || FREQUENT

PVCs
RonT

MULTI FORM

PVCs

¢z Pick this itemto select your desired arrhythmiacaegory.

WAVE: Pick this item to view ECG waveform in time ofarrhythmiaoccurrence.

Title: LM1810 User Manual

Document Number: D000094 | Page9




Chapter 6: Arrhythmia Monitoring User Manual

WAVE

To see detail information ofan arrhythmia event, click theforth left itemto open following
window:

ECG/ARR ANALYSIS / ARR EVENT RECALL / WAVE WINDOW

25/08/2020 10:03:36 DURATION: 00:00:0.0 10/20

NORMAL

sl REEOD

The waveform and time of the selected arrhythmia event as well as other vital sign
parameters at the event time are dispayed in this window. ECG waveform of ead
arrhythmiais disphyedfor 12 soonds, 6 scondsbefore and after arhythmiadetection.

DURATION shows tme ofarrhythmia conditionfor a patient. Thisitem isdisplayed for
COUPLET, AIVR, RUN, VTAC, VHB, ASYSTOLE, AFIB, TACHY, TRIGEMINY and
BIGEMINY arrhythmias.

PREVIOUS 7 NEXT item allowsyou tomove letween differentarrhythmiaevents.

NOTE

A If you enter this window through ARR LI ST window, PREVIOU S-NEXT item
can be used to move and select different arrhythmias based on time of their
occurrence. In caseof ARR CATEGORY window, this item is used to move
between different category of arr hythmia.

RECORD itemallowsyou to erd thearrhythmia signal. Recording speed is 25 nm/s.
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6.2Arrh ythmia Alarm Messages

The followi ng tabledescribestherelated alarmsto detectablearrhythmias by the monitoring
systemand theirtimeof occurrence (Arrhythmiasare in order of priority):

Physidogi

cal Alarms

ALARM

Time of occurrence

ASYSTOLE ARRHYTHMIA

5 smonds @ass wihoutthedetection of valid
QRScompex.

VFIB ARRHYTHMIA

VentricularFibrillation: The mortor identifies
asinusoical waveform with fibrillation
characteristics.)Certain ventricular
tachycardias have sinusoidal waveforms
closdy resemblingthoseof ventricular
fibrillation.Becauseof the similarity of these
waveforms, the mortor may classfy such
types of ventricular tachycardiaas ventricular
fibrillation(.

VTAC ARRHYTHMIA

VentricularTachycardia: N ormorePV C Gae
detected in atime inteval T= (60*(N-1))/R,
where N is déinedas theVTAC count and R
is ddinedas theVTAC rate.

ARRHYTHMIA RUN (NonSustain VT)

VentricularRun: Seriesof 3 to N-1
coneautivePVCs with abeda tobearat e
VTAC rate.

q

AIVR ARRHYTHMIA

Accderatedldioventicular Rhythm: Series of
3 or maePVCs with abed ratelessthan the
VTAC rate.

COUPLET ARRHYTHMIA

VentricularBigeminy: Sequence of beats with
the @ttern: normal, PVC, normal, PVC,
normal, PVC

BIGEMINY ARRHYTHMIA

VentricularTrigeminy: Sequence of beats with
the @ttern: normal, nomal, PVC, normdl,
normal, PVC

TRIGEMINY ARRHYTHMIA

VentricularCouplet:Sequence of beas with
the @ttern: normal, PVC, PVC, norndl, PVC,
PVC

TACHY (HR HIGH) ARRHYTHMIA

Sinus Tadhycardia: HR O TACHY rate stting.
A PVC or other abnormal bea breaks the
analysissequence and restats aralysis.
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BRADY (HR LOW) ARRHYTHMIA

SinusBradycardiaa ~HBRADY rate stting.
A PVC or otler abnormal beat bregks the
analysissequence and restats aralysis.

AFIB
ARRHYTHMIA

Atrial Fibrillation: Formation of QRS
compexesinirregular intervals

PAUS (MISSED BEAT) ARRHYTHMIA

Actual R-R interval more than 2.1 thes of the
averageR-R interval.

FREQUENT PVCs

Morethan N(event cownt set inthe ARR
SETUP WINDOW) PVC per minute.

RonTARRHYTHMIA

A PVC hea fallsafter anormal bea with
interval of onethird of average RR and interval
to thefollowingnormal bed is equal to 1.25
times ofaverageRR. Two PVC beas accur
with interval of maximum 5min (interval from
ead bea to the pecedingnormal bed is one
third of average RR)

MULTIFORM PVCs

Two PVCs with differentmorpholaies that
occurred at leasttwicewithin the preceding
300 keasand onetimeof their occurrenceis
within preceding 60 beats.

PNC ARRHYTHMIA

Pacenaker Not Capture: no QRS compex is
detectedfor aspecific period after Pace pulse
(in patients withPacemaker(.

PNP ARRHYTHMIA

Pacemalker Not Pace no QRScompex and
Pace pulseare detededfor aspedfic period)in
patients with Pacemaker(.
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7.1Introduction

ST segmentdeviationis defined as thedisgdacanentabove or lelow theisoelectric level. The ST
segmentalgorithm documentschanges in ST segmentin adult patientsthat can be indicative of
the severity and duration of myocardial ischemia. Since many ischemic episocks are silent or
painless, continuousmonitoring of ST segment changes can provide the ealiest warning of
ischemic events. The measurement of deviation compaes the isoeéctric point to the ST
measurement poirt.

The isoeédric pointdefinesthe pointof zero voltage (no el ectricd adivity) with a default posiion
of 80msfromR wave asOmsecin thehorizontal(time)axis. TheST pointoccursin theST segment
between J-point and the T wave, at a default posiion of 110 ms after R wave. The ST
measurementfor each bea compex is verticd difference between the two measurement poins,
ST andISO. Thefollowing figureillustrates aypicd QRS compex.

R-wave peak at 0 msec

J point

> Difference = ST value

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

ST monitoring furctionis AOFFO as a default. You can switchit iION @ when this moritoring is
necessry.
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NOTE

A When ST monitoringis enabled, current ST value is stored and can be reviewed in
the TREND window.

A Only normal beats are considered in calculation of ST value, and beats with

ventricular origin or abnormal QRS complexes are not considered in the ST

analysis

If ECG signal is noisy or arrhythmias such as AF/Flutter are present, it is difficult

to achievereliable ST monitoring.

ST monitoring is available for adult and pediatric patients, but it is not

recommended for neonates.

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

Measurement unit of ST segmentisfimV o .

Measurement range of ST segment is between -2.0 mV to +2.0 mV. Measurement

symbol of ST segment fi+ dmeans elevating and - i meansdepressng.

55 S5 S S 8

Displaying ST value:

A ST valuein CABLE TYPE: 3 WIRES mode

Calculating
ST value
usingonelead

25 mmis

WAKSENSE . -/ [niBP

120/ 80

(100)

121/ 79

(98)

IB {mmHg)
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NOTE

A ST valueis calulated using main lead. You can set this lead in ECG menu.

A ST valuein CABLE TYPE: 5 WIRES mode

X BENS [NIBP
XSENSE .

121/ 82 |

(98)

120/ 80

(100)

121/ 79

(98)

[IBP Hg) |

IBP

(mrmHg) 1

A ST valuein CABLE TYPE: 10 WIRES mode

Calculating
ST value
usngseven
leads
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7.2 Enabling ST monitoring

WAX SENSE ~ nigP

25 mm/fs

(98)

121/ 82 |

120/ 80 =
(100)
T

(98)

Enter theECG sttingswindow. Click on ST ANALY SIS to open thdollowing window:

Calculating
ST value

usingtwelve
leads

S

ST ALARM

ALARM LEVEL

STLIMIT

EVENTDURATION - S

ELEARN=

DEFAULT POINT>>

The ST ANALYSIS is used to enable or diséble ST monitoring. ST moritoring is OFF by
default. When ST monitoringis dsabled,"ST OFF" is dsplayed intheECG parameter area.

Title: LM1810 User Manual

Document Number: D0O000g94

| Page5




Chapter 7: ST Monitoring User Manual

7.3STRelearning

Click on ST RELEARN in the ST ANALY SIS windowto stat learningproceduie. The messge

ARELEA R N i& dsplayed inthemessgearea The praedurewill takeabout 20 £oonds.
During the learning procedure, thefollowing adions will be talen:
Average stored dominant QRS compex currently disdayed on the DEFAULT

POINT window isdeleted.
New dominant QRSompex template isidentified.
New compex is dsplayedin DEFAULT POINT window.

NOTE
A The monitor automaticaly begins to learn a reference templatewhenever you exeaute
any of thefollowingtasks (If ST ANALYSIS is ON):
- Turningon the mortior
- ConredingECG cable.
- Changing an ECG kad configuration.
- ChoosingdiNEWO0 from HOME / PATIENT INFORMATION

A A yellowverticd marker with ALRNO label On ST in TREND window showsthetimein
which the karning procedurehas been dore.

7.4 ST Seting

Enabling ST Alarm

By selecting”"ON" for ST ALARM, you can enable alarm functionssuch as parameters blinking,
audio alarm and light indicaor. select "OFF" to disablethe alarm functions and there will be a
"Z\" symbolin the @rameter area.

NOTE
A If thealarm condition occurs, the audio-visual alarmis adivated and the ST value blinks
outsdethe naomalrange.

Setting ST Alarm Level
Selectablebetween 1and 2. Level 1 representsthemostseriouscase.

Setting ST Alarm Limits
Theaarmrange for all leads will beadjugable.ST alarmisadivatedwhen theST segment
value excealsadjused ALARM HIGH limit or fallsbelow adjused ALARM LOW limit.

- ST darm rangefor all leads is-2 mvto -2 mv.
- Default for upper limit is +0.2mv and for lower limit is-0.2 mv.

Title: LM1810 User Manual

Document Number: D000094 | Pages




Chapter 7: ST Monitoring User Manual

A ST ANALYSIS window in 3 WIRE mode:

ST ALARM DEFALILT POl

ALARM LEVEL

ST LIMIT

EVENT DURATION

ST ANALY: - <ST RELEARN>
ST ALARM 0 DEFAULT POINT>>
ALARM LEVEL

STLIMITS >>

EVENT DURATION OFF

A ST ANALYSISST LIMITSwindow in 5WI RES mode:

EM LIMIT Wy
ST_ILIMIT
ST_ILiMm

ST_ILIMIT

ALL LEAD
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A ST ANALYSISST LIMITSwindow in 10 WI RES mode:

ST_ILIMIT

ST_IrLIMIm

ALL LEAD

Event Duration

Thisitem ceterminesthe timethata potentialST alarm conditon mustpersist on ECGwvaveform
before the monitor classifies itas avalid alarm condition.

Available optionsfor EVENT DURATION are OFF, 15s,30s,45s and 60s.Thedefault is 15s
and alarm will be activated immedaetely if alarm condition hapgns.

7.5DEFAULT POINT Window

By selectingDEFAULT POINT from theST ANALY SIS WINDOW, you can accessthe below
window:

JEFALLT WYIN

ST:110ms

LEAD 1l

This window isused to adjustthe positon of both ISO and ST measurement points. When you
change the ST and ISO measuring points on the DEFAULT POINT window, the montor
recompues theST deviation valueaccordingly.

As shownabowve, the DEFAULT POINT WINDOW showsthe dominant QRScomgex templaé.
If the templateis not established, a horizontalline will be digplayed and if the ST ANALYSIS is
AOFF pthemessageAST ANALY SIS KEY 1S OFF0 will appear in this window.
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A LEAD

Select LEAD and turn herotary knob to diangelead.

DEFALLT Wy

ST 110ms

LEAD N

A ST, 10O

You may select ISO or ST, and thenswitchtheknob left or right to movethe cursor line. When
thecursoris at theintended position,you may seled the basepointor the measurementpoint for
al leads.
Two verticd lines indcaethe positons of thdSO and ST points.
ISO: It is the lase pointused toindicate thebaselinepoint of the ST analysis. The default
is 80ms.
ST: It is the STmeasurement poin. Thedefaultis 110ms.
Ped of R-wave is thereferencepoint for ST cdculation and changing range of ST and ISO are 5
to 400msby step ofoms.

NOTE

A It is goodclinical practice to chedk the positionof 1SO and ST measuring points before
statingST monitoringand comgetinglearning procedure.

In prectice, accurate determination of ISO and ST measuring points requires careful
clinical evaluation.

The ST measuement point should be adjusted if patien t E@Rs or ECG morptology
changes sgnifi cantly.

If pace is ON (for patient with pacemaker) or during learning procedure, there is no
waveform in DEFAULT POINT Window and you can see justlSO and ST lines. In this
condition, ST valuewill not be measured.

A red vertical marker with ACHGO label on ST in TREND window showsthe timein
which the neasuringpoint has leen changed.

SR S

To
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7.6 STAlarm Messages

a) Physiological alarm

Thealarmoccurswhen ST value ofalead excealstheadjused alarmlimits:

Physiological alarms

Cause

ST_...HIGH

ST segment \alue of alead violatesadjusted high limit.

ST_...LOW

ST segment \alue of alead violatesadjusted low limit.

b) Technical alarm

ST messa@sinclude:

Tedhnical alarms
Alarm Cause Solution Description
The ST algorithm has 5 Chedk thelSO and ST
cdculatedvalue+1mV . )
ST _...OUT OF outsdethe hih limit of measuring points.
RANGE HIGH Y 8Observe the tient and
the ST neasurement A o
range treaif clinicallyindicated .
' The alarmlevd is
set in the relevant
; WINDOW.
The ST algorithm has 5 Check thelSO and ST
cdculatedvalue-1mV . )
ST ...OUT OF . . measuring points.
outddethe low limitof | . :
RANGE LOW the ST reasUEMent 0Observe the mtient and
range treaif clinicallyindicaed.
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8.1 GENERAL

The monitor measuresrespirationrate fromthe amountof thoradc impedance betveen two ECG
eledrodes RA-LL) corresponding toECG Lead Il ( or RA-LA )correspandingto ECG Lea 1).
The change of impedancebetween thetwo eledrodes (dueto the thoradc movement) produces a
respiratory waveform on thescreen.

place of eledrodesis important. Somepatients,dueto their clinicd condition, expand their chest
laterdly, causinganegativeintrathoradc presaure. Inthesecases, it is better to place thetwo RESP
eledrodeslaterdly in theright axill ary and left |aterd chest area at the maximum pointof chest
movementto opimizetherespiratory waveform.

Patient Preparation
1. Preparethe patient'sskin prior to pladngthe electrodes.
2. Attach theeledrodesto thepatient and attach srap or clip to theeledrodes.
3. Switch onthemonitor.

NOTE

AThe RESP monitoringisnot recommended to be used on patients, with extr a
movements, asthis can causefalsealarms.

APlacethered and green electrodes diagonally to optimizethe respir ation wavefor m.
Avoid theliver areaand theventriclesof the heart in the line between the RESP
electrodesto prevent cardiac overlay or artifactsfrom pulsating blood flow. This is
particularly import ant for neonates.
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8.2 RESPWINDOW

If RESP is used for respirationassessent, RESP parameter windowwill be as below:

RESP Unit

!

RR

Alarm off Symbol «—— Zg
(or Alarm Limit)

BrPM

20

APNEA LIMIT : OFF |

——

Pick RESP to call up thefollowing menu:

» Respiration Rate

When select “OFF” for APNEA LIMIT,
this message is appeared.

- B mmis

ALARM LEVEL

RR ALARM

Y  RESPLEAD

Avail ableoptionsfor RESP LEAD are"RA-LA" and "RA-LL".

Yy RESP GAIN

To adjustthe size of RESP waveforms,seled gain value for ead channel from x0.25,x0.5,

x1, x2 and x4.

y  RESP SWEEP

Avall ableoptionsfor RESP SWEEPare 3, 6, 12/5,and 25mm/s

Yy ALARM LEVEL

Seledablebetween 1 and 2. Level 1 representsthe mostseriouscase.
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Y RRALARM

Pick "ON" to enable RESP alamm functionssuch as parameters blinking, audio alam and
lightindicator. Pick "OFF" to disable the alamrm functions, and there will be a A "symbol
in theParameter Area.

Y  RRLIMIT
RESP alammis adivatedwhen therespirationrate exceeds adjusted ALARM HIGH limit or
falls below adjused ALARM LOW limit. (min:5andmax:150)

Yy APNEA LIMIT
To set the standard of judging an apnea case. It can beset to 1071 40 secondsand OFF and
increases/decreaesby 10s. When you seled OFF, the message FAPPNEA LIMIT: OFFO
will appea at thebottom of RR windowin red color.

NOTE

A APNEA alarmis dways enabled with level 1 and ON/OFF statusof RR ALARM
hasnot any effed onit.

Yy CAPNO/RESP
To seled ARESRS or ACAPN O anodue for measuringrespiratory rates. Available options
are ARESPO and ACAPNOO. In i ESRO mode, CAPNO moduleis set to standby mode and
RESP parametersandwaveformare dispayed.

Yy ALARM RECORD
Pick "ON" to record the spedfied parameters once an alarm occurs (See theRerder
chapter).
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8.3RESP AlarmMessages

a) Physiological alarms

Theaamis adivatedwhen theresprationrateexceels theadjuged alarm limifts.

Physidogical Alarms
ALARM SITUATION DESCRIPTION
RR HIGH :?espiraﬁonrateviolatesad ustedhigh SRR valueblinks
mit. 0 Thealamindicator flashes.
o _ 0 Thealarmmessageis displayedin a
RR LOW :T;SI?' rationrateviolatesaqustediow badkground corresponding toitslevel.
Non-respiration conditi onoverruns 0 Thealamrmindicator flashes.
adjustedtime. 0"RESPAPNEA" is
APNEA displayedin redbadground.

b) Techical alarms

Tednical Alarms

Alarm

Cause

Solution Explanation

RESPCHECK
LEADS

The RESPleadsare not Makesure that allleadsare properly
properly connected. connectedto the patient.

Alarmlevel 3-the message
isdisplayedin cyan
background.By pressng
ALARM SILENCE,
badkground beomesgray
and alarmis disabledand
ignoresthis fault.
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Chapter 9, SPO2 and Rainbow Parameters Monitoring
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9.1 Introduction

Masimo SET® Pulseoximeter is a continues and non-invasive moitor thatmeasures arterid
oxygen saturation (SpO32, pulserate (FR), Perfusion Index (Pi), and Pleth Variability Index
(PVI®).

Some of the Masimo SET® Pulse oximeter modues also measurerainbow® parameters
optionally including hemodobin (SpHb®), carboxyhemodobin (SpCO®), total oxygen
content(Sp O C E ) ethemog obin (SpMet®) and oxygen reserveindex (ORIE ).

The Masimo SET® technologyis designedoy Masimo and only available to Masimo- approved

Company.

Thepulse oxinetry accessoryof thismonitor includes thdollowing parts:

1. Patient cable

2. Sensor
The sensoris placed on athin part of the patientdbody, uswelly a fingertip or earlobe, or in
the caseof an infant, acrossa foot. The conrector of sensoris conrectedto the patient cable

and finally, the @tient cable isconreded to themonitoring sysem.

B S  —

N .ﬂ._

Sp02 accesory: Sersor and patient cable (left to ri ght)
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Masimo Technology

Signal Extraction Techrology ® (SET ®)

Signal Extradion Tednology® (SET®) signal procesang differs from conventional pulse
oximeters. Conwentional pulse oximeters assume that arterial blood is the only blood moving
(pulsating) in the mesurementsite. During patient mation, however, the venousbloodalso moves,
causingconventional pulseoximetersto real low values,becaise they cannotdistinguish between
thearterial andvenous blood movement (sommigs referred toasnoise).

Masimo SET pulseoximetry utilizesparallel enginesandadaptive digital filtering. Adaptive filters
are paverful because theyareable toadaptto thevarying physiologic signalsand/or £parate them
by looking at the whole signaland bre&ing it down to its fundamen@l components.The
Masimo SET signal processng algorithm, Discrete Saturation Transfam (DST), readily
identifiesthenoise,solatesit and,usingadaptivefilters,cancesit. It thenreports the tuearterid
oxygensaturation for display onthemontor.

Rainbow Pulse CO-Oximetry Technology®
Rainbow Pulse COOximetry technologyis gowerned by thefollowing principles:

1. Oxylremodobin (oxygenated blood), deoxyhemodobin (non-oxhygerated blood),
caboxyhemodobin (blood with arbonmonoxide conten), mehemodobin (blood with oxidzed
hemodobin) and blood plasmaconstiuentsdiffer in theirabsorptionof visibleand infrared light

(using sedrophotoretry).

2.The amount of arterial blood in the issueschanges with your pulse(photopletlysogiaphy).
Therefore, theamountof lightabsorked by the varying quantitiesof arterial bloodchangesas well.
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Absorption Spectra
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AbsorptionSpedra

A multi-wavelength ensoris used to disinguish ketween oxygenated blood, deoxygenated
blood, blood with carbon monaxide, oxidized blood and blood plasnma. This sensoris utilized
with variouslight-emitting diodeqLEDs)thatpasslightthroughthesite toaphotodode (dtector).
Signal data is obtaired by passng various visible and infrared lights (LED's, 500 to
1400 nm) through a cepillary bed (for example, a fingertip, a hand, a foot) and measuring
changes in light absorptionduringthe blood pulsatilecycle. This informationmay be ugful for
clinicians. The maximum radiantpower of the strongstlightis ratedat ¢ 25 mW. The detector
receivesthe ligh, converts itinto an electronicsignaland ends itto the moduldor calculation.

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

* - 37;/@ 2. Detector
IT [

Light Emitting Diodesand Detector
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Once thesignalis recavedfrom the sensor, it utilizes Masimo Rainbow SET signal extracion
technologyto cdculate thepatient's functional oxygen saturation (SPO2 (%)), blood levels of
caboxy hemodobin (SpCO (%)), metlemodobin (SpMet (%)), Tota Hemodobin
concentration(SpHb g/dl)and pulserate (PR (PPM)).

NOTE

For Masimo patent infor mation, pleaserefer to the following address:
Awww.masimo.com/patents.htmo

No Implied License

Pos®sdon or purchase of this device does not convey any expressor implied license
to use the device with unauthorized sensas or cables whch would, alone or in
combination with this device, fall within the scope ofone or mor eof the patentsrelating

to this device.

The Pulse CO-Oximeter is to be operated by, or under the supervision of, qualified
personnel only. The manual, accessories, diredions for use, all precautionary

information, and spedfi cations should be read before use.

A functional tester cannot be used to asess theaccur acy of the Pulse CO-Oximeter .

SpO2Safety Inf ormation

Warning

As with all medical equipment, carefully route patient cabling to reduce the possbility
of patient entanglement or strangulation.
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Do not placethe accessories inany postion that might causeit to fall on the patient.
Do not start or operate the pulse co-oximeter unlessthe setup was verified to be
corred.
Do not immerse sensor and patient cable completely in water, solvents,or cleaning
solutions becausethe snsor and patient cable are not waterproof.
Do not submergethe pulseoximeter in any cleaning solution or attempt to sterilizeby
autoclave, irradiation, steam, gas, ethylene oxide or any other method. This will
seriouslydamagethe pulse oxmeter.
Do not usepulse co-oximeter during magnetic resonance imaging (MRI) or in an MRI
environment. Induced current could potentially causeburns.
Do not usethe Pulse CO-Oximeter if it appears oris suspeded to be danaged.
Explosion hazard: Do not use the pulse co-oximeter in the presence of flammable
anesthetics or other flammable substance incombination with air, oxygen-enriched
environments, or nitrous oxide.
To protect against injury, follow the dir ecions below:

-Avoid placing the deveon surfaces with visible liquid spills.

-Do not soakor immersethe devicein liquids.

-Do not a@temptto sterilizethe device.

-Usecleaning solutionsonly as instructedin this operator's manual.

-Do not a@tempt to cleanthe device while monitoring a patient.
To protect from electric shock, always remove the sensor and completely discomea
the pulseco-oximeter befor e bathing the patient.
The Pulse CO-Oximeter should not be used as the solebasisfor diagnosisor therapy
dedsions. It mustbe used in conjunction with clinical signs and symptoms.
The Pulse CO-Oximeter is not intended to be used as the sole basis for making
diagnosisor treatment dedsions related to suspeded carbon monoxide poisoing; it is
intended to be used in conjunction with additional methods of assesing clinical signs
and symptoms.

The pulse co-oximeter is not an gpnea monitor .
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Do not adjust, repair, open, disassemble, or modify the Pulse CO-Oximeter or
accessolies.Injury to personnel or equipment damagecould occur. Return the Pulse
CO-Oximeter for servicing if necessary.

Changes or modifi cations shall void the guaranty for the pulse co-oximeter
accessofes.

The pulse co-oximeter should not be used forarr hythmia analysis.

Do not placethe monitoring sysem wher e the cantrols canbe changed by the patient.
Electrical shock and flammability hazard: Before cleaning, alwaysturn off the device
and disconned it from any power saurce.

When patients are undergoing photodynamic therapy they may be sensitive to light
saurces. Pulseoximetry may be used only under careful clinical supervision for short
time periods tominimizeinter ferencewith photodynamic therapy.

Do not place the Pulse CO-Oximeter on electrical equipment that may affect the
device, preventing it fr om working properly.

If SpO2 valuesindicate hypoxemia, a laboratory blood sample should be taken to
confirm the patientGs condition.

If using pulse oximetry during full body irradiation, keg the sensor out of the
radiation field. If the sensoris exposed to the radiation, the reading might be inaccur ate
or theinstrument might read zer o for the duration of the active irr adiation period.

To minimizeradio interference other electrical equipment that emits radio frequency
transmissions should not be in close proximity to the Pulse CO-Oximeter.
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NOTE

Do not loop the patient cabling into a tight coil or wrap around the device, as this

can damagethe patient cabling.

9.2 Monitoring SpO2

-

Oxygen Saturation (SpO2): The amountof oxyhemod obin expressedas a percentageof

the lremod obinthat isavailable to tansport oxygn.

-

PulseRate (PR): Measurementof beats per minute (BPM) based onthe opticd detection of

peripheral flow pulse.

Perfusion Index (Pi): The ratio of pulsatile blood flow to the non-pulsatile blood in

-

peripheral tissuethatallowsclinicians to phce sensors on optiral sites.

Pleth Variability Index (PVi): Thedynamic changesin Pl duringtherespiratorycycle that

-

can help clinicianspredict fluid responsvenessin petients.

NOTE

For measuring PVi there is no need to usespecial or rainbow sensor but this is an
optional parameter and it should be activated.
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SpO2Measurement Limi tations

Thefollowing fadors may influencetheacairacy of SpO2 masurement:

Impraoper sensor applicationand placement
Elevated levels of COHb! or MetHb?: High levels of COHb or MetHb may occur with a

seaningly normal SpO2. When elevated levels of COHb or MetHb are suspeted, latoratory
analysis (COOximety) of ablood smple should beperformed

Elevated levels of bilirubin®
Elevated levels of dyshemodobin
Vasospastidisesse, such asRaynau ds®®and peripheral vascular disease

Hemodobinopathiesand synthesis disorcers such as thdassemiasHb s, Hb c, sickle cell,
etc.

Hypocapnicor hypercgonic conditions

Severeanemia

Very low arterial perfuson

Extreme motonartifad

Abnormal venous pulstion orvenousconstriction

Severe vasoconstrictionor hypothemia

Arterial cathetersand intra-aortic balloon

Intravascular dyes, sich as indacyanine geen or methylenélue

Externally applied coloringand texture, sich as nail polish,aaylicnails, glitter, etc.

Birthmark(s), tattoos,skin discoloitions,moisture on skin, deformed or abnormel fingers.
etc.

Skin colordisorders

AW N P

MetHb
COHb
bilir ubin
Raynaud
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Warning

The Pulse CO-Oximeter may be used during defibrillation, but this may affect the

accuracy or availability of the parameters and measurements.

The Pulse CO-Oximeter may be used during electrocautery, but this may affect the
accuracy or availability of the parameters and measurements.

SpO2Parameters Display

Thefollowing items aedispayed in SpO2 parameterdispay window:

SPO2 Unit PR Unit
%SPO2 PR |
BPM
Oxygen Saturation « 98 70 —— Pulse Rate
Alarm off Symbol <— Zgg
(or Alarm Limit)

SpO2 PARAMETERDISPLAY

NOTE

SpO2 value is always displayedin a fixed position of SpO2 window and PulseRate is
displayedbeside it, but if "HR SOURCE" isset to "Sp02", PR value will beeliminated
from SpO2 window and displayed instead of HR valuein the ECG WIN DOW.

The Pleth waveform is displayed as normalized waveform and its amplitude does not
comply with real blood volumevariations.
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User can be informed of inadequacy of signal and physiological parameter svalues by
variousmessages an@larms in necessary situations.

SpO2 module updates SpO2 and pulseratevalues every 1 sec

Meaauring SpO2

To monitor SpO2follow this preedure:
1. Sedlect anappragoriate nsoracording to thepatient categay and weight.
2. Removecolorednail polish romthe applicaion ste.
3. Clen thecontact of sufacethereusable sensor.
4. Apply the snsor to thepatient according to pcture(Thewire should beon the kadkside

of thehand).

T

SPO2 sensor placement

5. Plug theconredor of the sensorextensioncableintothe SpO2 saket ontheleft sideof

the ckvice.
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Warning

If any measurement seans questionable, first chedk the patientés vital signs by
alternatemeans and then check the pulseco-oximeter for proper functioning.
Interfering Substances: Dyes or any substance containing dyes that change usual
blood pigmentation may causeerroneous readings.

Use only the recommended manufacturer SpO2 sensor for monitori ng. Other SpO2
sensa's may cause monitor malfunction, thus operator is responsible to select an
appropriate sensor befor e use.

High ambient light saurces such as surgical lights (espedally thosewith a xenon light
saurce), bilirubin lamps, fluorescent lights, infrared heating lamps, and dired
sunlight can interfere with the performance of the sensor and result in inaccurate
measurements. To prevent interferencefrom ambient light, cover the rainbow sensor
with an ambient light shield.

Verify sensor cable fault detection before monitoring. Unplug the SpO2 sensor cable
fromits sacket, the screen will display the error messagé’' SpO2 NO PROBE"
To select theappropriate sensar, refer to the accessorieschapter .

Prolonged and continuous monitoring may increasej eopar dy of unexpeded change of
dermal condition such asabnormal sensitivity, vesicle, repressve putr escence, and so
on. It is espedally important to ched the sensor placement of neonate and patient of
poor perfusion. See sensor diredions for use OFU) for complete application
information. Unlessotherwiseindicated, reposition reusable sensa's atleastevery 4
hours and adhesive £nsa's at leastevery 8 hours.

Tissue damageor inaccurate measurement can be caused by incorrect application or
use ofan SpO2 sensar, for example by wrapping the sensor too tightly or by applying
supplemental tape.

If ASpO2 LOW PERFUSI O Nmessageis frequently displayed, find a better perfused

monitoring site. In the interim, assesghe patient and, if indicated, verify oxygenation
status through other means.

Change the application site or replace the sensor and/or patient cable when a ASPO2
REPLACE SENSOR 6and/or iSPO2 REPLACE CAB L E @r, a persistent poor signal
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guality messaggsuchas iSPO2 LOW SIGNAL | Q as)displayed. These messags may
indicatethat patient monitoring time is exhasted on the patient cable or sensar.

The device must be configured to match your local power line frequency to allow for the
canceation of noiseintroduced by fluorescent lights and other saurces.

Replacethe cable or sensorwhenfi | §02LOW SIGNAL oor i EPLACE SENSOR 0
or i R E P CEACABLE omessages consistently displayed while monitoring conseautive

patients after completing tr oubleshooting steps listed in this manual.

NOTE

M ake surethe nail covers the light window.

Do not perform SpO2 and NIBP measuring in same arm simultaneously; because
obstruction of blood flow during NIBP measuring may adversely affect the SpO2
value.

High-intensity extreme lights (such as pulsating strobe lights) direded on the sensar,
may not allowthe PulseCO-Oximeter to obtain vital sign readings.

Additional information spedfic to the Masimo snsas compatible with the pulse
oximeter, including information about parameter/measurement perf ormance during
motion and low perfusion, may be found in the sensor's dir edions for use(DFU).
Cables and sensas are provided with X-Cal technology to minimize the risk of
inaccur ate readings and unanticipated lossof patient monitoring. Refer to the Cable
or Sensor DFU for the spedfiedduration of the patient monitoring time.

Materialsused in our SpO2 sersors a einnoxious.
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Changing SpO2 Setings

The SpO2 Seting isas follows:

Seting the ASPO2AVERAGETIME o

Theaveragingtimerepresentstheappraximatetimeperiod used for the calculation. The longer the
averagingtime,thelonger thetimeneeded until the SpO2 related valuesrefled the physiologed
event. Shorter averaging time is useful for situations where extremely fast responsesf the
measurementsto changes are required or few artifadsare expeded. Use longer averaging time
where you exped thenumler of artifadsto berelatively high.
To st the SpO2averagetime,follow this praedure:

1. In the SpOzetting window, ®lect AVERAGE TIME.

2. Seled therequired averaging timefromthelist. Available optionsare 2, 4, 8, 10,12, 14

and 16.

Seting the AISPO2PLETH SWEEP 0

To st the SpO2 sveq speal of Pth waveforms,follow this pracedure:

1. Inthe SpO2etting window, ®lect SFO2 PLETHSWEEP.

2. Seled therequired sweep fromthelist. Available optionsfor SpO2 PLETH SWEEP are

12.5 mm/s and 25 mm/s.

Setingthe FALARM LEVEL 0

To st the SpO2alarm level, follow this pracedure:
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1. Inthe SpOZetting window, slect ALARM LEVEL.
2. Select the required level from the list. Available options are 1 and 2 that level 1
representsthehighlevel alarm.

Setingthe iISPO2ALAR Mo

To st the SpO2alarm, follow this preedure:
1. Inthe SpOzetting window, ®lect ALARM LEVEL.
2. Pick "ON" to switchon SpO2 alarm functionssuch as parametersblinking, audio alarm,

and light indicator. Pick "OFF' to switch off the alarm functions and there will be

a"ﬁ"symbolin theParameter Area

Setingthe AiSPO2LI MITO

SpO2 alarm is adivatedwhen the SpO2 exceals adjused ALARM HIGH limit or falls below
adjused ALARM LOW limit. (min: 1 and max:100, by sép 1)
To st the SpO2aarm limit, follow this pracedure:

1. Inthe SpOZetting window, ®lect SFO2 LIMIT.

2. Set the Minmumand maximunof theSpO2 alarm limit.

Seting the iSpO2 SENS TIVITYMOD E 0

The sensitivity mode setting allows the clinicianto adapt the SRO2 measurementsensittivity to
the patien t lével of SRO2 signalstrengthand quality at the measurement site. The sensttivity
levels are as follows:

T NORM (Normal Sensitivity)
NORM is the recommended for patientswho are experiencing sane compromisein blood flow
or perfusion.It is advisable for care areas where petientsare ob®rved frequently, such as an
intensivecare unit (ICU).

T APOD!?
APQOD is the recommended where there is a high probability of the sensor becoming detached

1 AdaptiveProbe Off Detection® Senstivity
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dueto excessve movement. It is also the suggested modefor care areas where patientsare not
visually montored continuously. This modelelivers enhanced protection against erroneous
pulse rate and arterial oxygen saturation readings. By selecting this mode,iSFO2 APOD
MODE dappeas on thescreen with yellow color.
T MAX (Maximum Sensitivity)

MAX is recommended sensitivity mode for tientswith low perfusionor when alow perfusion
messge dispaysin APOD orNORM mode.M AX modeis notrecommended for careareas where
patientsare notmontored visually, such as general wards. In MAX mode, themessage $p02
MAX SENS."displays on thescreen with yellowcolor.

To st the SpO2 nsitivity modesfollow this praedure:

1.In theSpO2setting window, glect SFO2 SENSTIVITY MODE.
2.Set thesensitivity to MAXI, NORMAL, or APOD

Warning

When using the Maximum Sensitivity setting, performance of the fiSensor Offo
detection maybe compromised.If the instrumentisin the sttingand the sensorbecwmme
dislodged from the patient, the potential for false reading may occur due to
environment a | i suah asdigatpvibration, and excessveair movement.

APOD mode is not advisable for patients with low perfusion because the system has
the leastsensitivity to Sgnal changes inthis mode.
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Dual SpO2

2 per 1000 infantsare born with Persistent Pulmonary Hypertensionsyndome (FPHNY/PDA?) .
Dual SpO2 pravidesassessment ofoxygenation in two poirts of rewborninfant bodyat the
same time. Throughcontinuouspulse oximety moritoringof two differentpoints of prematue
infantsbody, ealy diagnosisof thiscongenital heat diseasebeames posble.

This furction isintended to be ued spedfi cally in NICU. Toexamineoxygenationstatus,
sensors should be ated onthe stes of thebody thatare influenced by ductus ateriosus. Right
arm and legare uswally apprapriatefor thistest. If theoxygen saturation (SpO2) differencein
thesetwo poirts ismorethan 10%6, ductus ateriosusmay acur.

In order to perform thisexamination,conned an external SpO2 module to theespectivesaocket

on the sidgoanel of thedevice. The SpO2 window will be shownas kelow in the @ge6 or8:

Internal SpO2 \alue

aaaaaa

Differenceof internal

External SpO2 and extenal SpO2

value

Deltavalue is differencebetween SpO2 value measured by theexternal andinternal modules If
the deltavalue isequal to 10, itwill blinkon the sreenandifit is > 10, (++) will blink on the

screen.

T PesistentPulmorary Hypertensonin the Neonate
2 Patent ductus arteriosus
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9.3SpO2Parameters Alarm Messages

Note: If bothSpO2 modulesre conreded tothe device, the ame alarm messa@s will be

dispayed forthem. To d@stinguishthe alarm messges of thesemodues, AEXTo will be
dispayed beside thealarm messa@gs of theexternal SpO2 module.

a) Physiological alarms

Theaarmoccurswhen SpO2, R, Pl andPVI values exceed theadjusted alarm limits.

Physidogical Alarms
ALARM SITUATION DESCRIPTION
%SPO2 _ _ S 0SPQ2 valueblinks.
el SPQ2 violatesadjusted high limit. dTheaam indicator flashes.
0 Thealarm soundis enabled.
% SPO2 ) i o 0 Theaam messageis displayed in a background
oW SPQ2 violatesadjustedlow limit. corresponding toitslevel.
Pulserate violatesadjusted high 0PRvalueblinks.
SRIIER ) 6Theaarm indicator flashes.
0 Thealam soundis enabled.
Pulserateviolatesadjusted low 0 Thealarm messageis displayed in a background
PRLOW [T corresponding toitslevel.
0 Plvaue blinks.
PI HIGH Plviolatesadjustedhighaarm limit. | § Thealarm indicator flashes.
0 Theaam sowndis enabled.
0 Thealarm messageis displayed in a background
Pl LOW Pl violatesadjustedlow alarm limit. | correspondingtoitslevel.
PVI valueviolates adjustedhigh 0 PVI value Hinks.
PVI HIGH . & Thealam indicator flashes.
alarm limit.
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ol , | 0 Thealam soundis enabled.
e || e e I Rl & Thealam messageis displayed in a background

adarm limit. corresponding toitslevel.

b) Technicalalarms

Tednical Alarms

Alarm Cause Solution Description

SpO2cableisnot properly | Make surethatthe SpO2

SPO2 NO CABLE conrectedtothe patient cableis correctly

monitor. connrectedto the monitor.

Whenasinge-patient-use | Ensurethatthe adhesive
SPO2 NO AD* sensor is used, the porttionis firmly connected
SENSOR adhesiveportion of the tothe sensor.

sensor is nat connected.

Make surethat SpO2

SPO2 NO SENSOR SpO2 Sensor is not fully sensor is correctly

insertedinto theconnector. connectedto the patient

cable conrector.

SpO2measurementdoes | 1-Assesghepatient. Alarmlevel 3- theme =

SPO2 LOW SIGNAL not haveconfidencedueto | 2-Check the sensor and

displayedin cyan background.
|Q* poor signalquality caused | ensure propersensor By pressingALARM
by excessvemotion or appli cation SILENCE, background

othersignalinterference. | 3-Changethe sensor site. becomesgray andthealarmis

Pul se rate measurement 1-Assesghepatient. disabledandignoresthisfault.
SPO2 LOW PR doesnot haveconfidence | 2-Check the sensor and
CONFIDENCE duetopoor signalquality | ensure propersensor
causedby excessve application.
mation or other signal 3-Changethe sensor site.
interference.
SPO2 LOW PI Pl measurementdoesnot | 1-Assesghe patient.
CONFIDENCE have confidencedueto 2-Check the sensor and
poor signalquality caused | ensure proper sensor
by excessvemoation or application.

Title: LM1810 User Manual

Document Number: DO00094 | Page:19




Chapter 9: SpO2 & Rainbow Parameter sMonitoring User Manual
Tedhnical Alarms
Alarm Cause Solution Description
othersignalinterference. | 3-Changethe sensor site.
SPO2 LOW PVI PVI measurementdoesnot | 1-Assesshepatient.
CONFIDENCE have confidencedueto 2-Check the sensor and

poar signalquality caused
by excessvemoation or

othersignalinterference.

ensure proper sensor
application.
3-Changethe sensor site.

SPO2 REPLACE
CABLE

Thelife of the SpO2 cable
hasexpired.

Replacethe SpO2 calle.

1. The SpO2cableis

1. Make surethatthe
Masimo SpO2cableis

compatible.

SPO2 CABLE damaged. correctly connectedtothe
2. 02cableis not monitor.
plERECT compatible. 2 Turnthe deviceonand
off. If this messageis
displayedagain, replace
thecable.
SPO2 REPLACE Sp0O2sensa hasusedall
its availablemoritoring Replacethe SpO2 sensor.
1. The SpO2sensor is 1. Make surethatSpO2
damaged. sensor is properly atteched
SPO2 SENSOR to the cable conrector.
DEEECT 2. 02 sensoris not 2. Turnthe deviceonand

off. If this messageis
displayedagain, replace
Sensor.

SPO2 SEENSOR OFF

1-SpO2 Sensor may be
detechedfromthepatient.
2-The sensor is not
conrectedto patient
properly.

3-The sensor is damaged.

1-Disconnectand
reconrect thesensor to the
patient.

2-Properly reapply the
sensor onthe patient and
reconrectthesensor tothe
monitor or patient cable.
3-Replacethe sensor.

Whenasind e-patient-use
sensor is used, thelife of

Replacethe adhesive
portionof the sensor.

Alarmlevel 2- themessageis
displayedin yellow
background. By pressng
ALARM SILENCE,
backgroundbecomesgray and
thealarmis disabledand
ignoresthis fault.

SPO2 AMBI ENT
LIGHT

excesgveambientlight
sourcessuchassurgcal
lightsor direct sunlight, or

other.

rainbow sensor, placea
Masimo OpticalLight
Shield overthe sensor.

SPO2 REPLACE AD* | theadhesiveportionof the
SENSOR sensor hasexpired.
This may be causedby In the case of using Alarmlevel 2- themessageis

displayedin yellow
background. By pressng
ALARM SILENCE,

backgroundbecomesgray and
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Tedhnical Alarms
Alarm Cause Solution Description
Restaepowertothe thealarmis disabledand
SPO2 RAINBOW SpO2 hardwareerror instrument. If this message | ignoresthis fault.

HARDWARE FAIL

is displayedagain, corntact
Aftersalessevice of the

manufacturer.
SPO2 PROBE Failure to properly operate| Check thefunctionof the
DEFECT the sensor or cable or bath | sensor and thecable

of them. separatelyandreplacethe

defectivepart.
SPO2 SENSOR The sensor connectionto | Check the sensor
CHECK thesystemisnat correct. | connectionand, if
CONNECTION necessary, replacethe

sensor and/or cable.

* AD SENSOR standdor Adhesive Sesar.
* SIGNAL IQ gandsfor Signal Idertificationand Quality Indicator.

C) Massages

Message

Cause

Solution

SpO2 CABLE NEAR EXP

The SpO2 cable is near expiration.

SpO2 ENSOR NEAR EXP

The SpO2 sensor is near expiration.

SpO2 AD* SENSOR NEAR

The SpO2 adhesive sensor is near

EXP expiration.
If instrument fails to display
within 30 seconds, disconrect
Sp02 SEARCH Theinstrumentis seachingfor pulse. and reconnect the sensor. If

pulse search cortinues, move
the sensor to better perfused

site.
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SpO2 SGNAL WEAK or undetectable.

The SPO2 signal amplitudeistoo weak | Changethe placeof theprobe.

The SpO2 measurement is in demo

SpO2 DEMO MODE RUN mode.
Meaauring rainbow parameters is not | Usea Masimo light shield to
SpO2 ONLY MODE possgble (dueto the ambient light or the | coverthe sensor and adjust the
dark skin pigmentation). SEeNsor.

9.4 Monitoring Rainbow Parameters

Masimo rainbow SET technology provies thefollowing optonal measurements, iradditionto
the sendard SpO2 measurement:

-

-

-

-

-

SpHb measuresthe level of total hemogobinin arterial blood. The unit of measurementis

gram per dedliter(g/dL).

SpOC cdculatesthe levels of total oxygen contentin the arterial blood. Neither SpO2 nor

Hb parameter by itself can indicate theadual amountof oxygen in the Hood. A mtientwith
normal SpO2 or Hbmay have low levels of oxygen. In fad, both SpO2 and Hb are
consicered by SpOC parameter. The unitof measurementis mL of oxygen per dL of blood
(mL/dL).

SpCO measuresthe levels of carboxyhemod obin saturation (refl ecingthe blood levels of

cabonmonoxdeboundto hemoglon) in arterial blood.

SpM et cdculateslevels of metremogdobinin the blood (Percentage of methemodobin to
total hemogloln).

ORIi: anoninvasiveand continuousparameter intenced to measure pati entés oxygen statts.

ORI is an indexwith unit-lessscde between 0.00and 1.00. This parameter can be consicered

as a suppkement, not replacement,to Sp0O2/Sa02 and PaO2 parameters. ORI measures a
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pati entés oxygen reversestatusin the modeate hyperoxic range (PaO2> 100 and 0200 mm
Hg).

Succesful Monitoring for rainb ow parameters
A stablereading of G-oximetery parameters, including SpHb, SpOC%SpMet and %SpCO are

assocatedwith correct sensoplacement, snall physiologca changes duing the nessurement
and acceptablelevels of arterial perfusionat themeasurement site. Physiogical changes at the
measurement siteare manly caused by fluctuations in the oxygn saturation, blood

concentrationand perfusion.See Warningsand Cautions.

M easurementli mitati ons

Theaccuracy of SgCO and SpMet paametersmeasurementcan beaffeded by:
0 Improper sensorapplicaion
Intravascular dyes such as indacyanine geen or methyleneblue
Abnormal hemodobinlevels
Low arterial perfusion
Low arterial oxygen sturation lewvelsincludingaltitudeinduced hypoxemia
Elevated total biirubin levels

Motionartif ad

The accuracy of SpHband SpOC paameters measurementcan be affectedby:
Impragper sensor application
Intravascular dyes such as indacyanine geen or methyleneblue
Externally applied coloringand textue such as rail polish,aaylic nails, glitter, etc.
Elevated P®?2 levels
Elevated levels of bilirubin

Low arterial perfusion

1 Total bilirubin
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Motionartefact

Low arterial oxygen sturation lewels

Elevatedcarboxyhemodobinlevels

Elevated nethemoglobnlevels

Hemodobinopathiesnd synthesisdisorders such as thalassemiasiib s, Hb ¢, sicklecdl,
etc.

Vasospastidisesse such as Raynaud's*

Elevatedaltitude

Peripheral vasculardisease

Liver disease

EMI radiationinterference

Warning

SpO2, SpCO, SpMet, and SpHb are empiri cally calibrated in healthy adult volunteers
with normal levels of car boxyhemoglobin (COHb) and methemoglobin (M etHb).

To avoid interference of ambient lights, place an optical shield over the Rainbow

Sensas.

Variation in haemoglobin measurements may be profound and may be affected by
sampling technique as well as the patientd gphysioogical conditions. Any result
exhibiti ng inconsistency with the patientés clinical status should be repeated and/or
supplemented with additional test data. Blood samges should be analyzed by
laboratory devices prior to clinical dedsion making to completely understand the

patient&scondition.

1 Raynau &6
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Rainbow Paramete's

Rainbow parametersare dispayed in aspedal page for SpO2and rainbow parameters:

SpO2 Unit

PR Unit

Pleth
Variability
Index

Oxygen
Content

SpCo
Unit

1

Oxygen

- Perfusion
Saturation A

Index

Alarm off Symbol (Or
Alarm Limit)

1

Oxygen
Reserve
Index

Setting the ARAINBOW ALARMS 0

SpMet
Unit

2.0

%SpMet

1.6

SpHb
Unit

Carbon
monoxide
Concentration

Methemogolobin
Concentration

You can changealarmlimits of R, PVI, SpOC, SpCO, SpMet, SpHb and ORiparametersin

MASIMO ALARM window.

PI LIMIT
PVI LIMIT
ORI LIMIT

)CLIMIT

SpHb gicl LIMIT
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Warning

To ensure that alarm limits are appropriate for the patient being monitored, ched the

l[imits each timethe pulseco-oximeter is used.

9.5 Rainbow Parameters Alarm Messages

a) Physidogical alarms

Theaarm occurswhen Rainbow parametesvaluesexceeal the adjused alarmlimits.

Physidogical Alarms
ALARM SITUATION DESCRIPTION
0 SpOC vaueblinks.
SpOC HIGH | SpOC violates adjustedhigh limit. dTheaam indicator flashes.
0 Thealam soundis enabled.
. . . 0 Thealarm messageis displayed in a beckground
SpOC LOW | SpOC \violatesadjustedlow limit. corresponding toits level.
0 SpCO vaueblinks.
SpCO HIGH | SpCO violates adjustedhigh limit. 8Thealam indicator flashes.
0 Theaam sowndis enabled.
: . - 0 Thealarm messageis displayed in a background
SpCO LOW | SpCO violates adjustedlow limit. corresponding to itslevel.
SpMet violatesadjustedhigh dam | © SpMetvalueblinks.
SpMet HIGH limit 0 Thealam indicator flashes.
0 Thealam soundis enabled.
SpMet violates ajjustediow aarm 0 Thealam messageis displayed in a background
SpMet LOW corresponding toitslevel.
limit.
SpHb value violates adjusted high 0 SpHb valueblinks.
SRl 6 Thealam indicator flashes.
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: , 0 Theaam sowndis enabled.
SpHb LOW SlEnlo TEID LREIESEE IEEe Lo 8 Theaam messageis displayed in a ackground

aarm limit. corresponding toitslevel.

: i ) ] 0 ORI valueblinks.
S G ORi valueviolates adjustedhigh 5% e e e les e flesies

aarm limit. 6 Thealam soundis enabled.
0 Thealarm messageis displayed in a background

ORi valueviolates adjustedlow eIy eE)

ORi LOW
aarm limit.

b) Technicalalarms

Tedhnical Alarms

Alarm Cause Solution Description

SpOC measurement does

not haveconfidencedueto

SPO2 LOW SPOC poor signalquality caused
CONFIDENCE by excessvemotion or

othersignalinterference. Alarm level 3- themessageis

SpCO measurement does

displayedin cyan background.

not haveconfidencedueto By pressingALARM
SPO2 LOW SPCO poor signalquality caused SILENCE, backgrourd
CONFIDENCE by excessvemotion or 1-Calmthe patient. becomesgray andthealarmis

hersignalinter 2-Check the sensor and
othersignalinterterence. | ongre proper sensor disabledandignoresthisfault.
application.
SpMet measurementdoes | 3-Changethe sensor site.

SPO2 LOW SPMET not haveconfidencedueto

oo signal quality caused
CONFIDENCE P ST

by excessvemoation or

othersignalinterference.

SpHb measurement does
SPO2 LOW SPHB

CONFIDENCE

not haveconfidencedueto
poor signalquality caused
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Tednical Alarms
Alarm Cause Solution Description

by excessvemotion or

othersignalinterference.
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Chapter 10.NIBP Monitoring
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10.1 Intr oduction

The monitor uses the oscillometric methodfor measuring Non-Invasive Blood Pressure(NIBP).

NIBP measurementis based on the principle thatpulsatile bloodflow through an artery creates
ogcillations of thearterial wall.

In this method,the cuff is pumped toa pressue higher than e sysolic pressue, and then the
pressure stats to decrease gradually. During pressue reduction, amplitude and pressure
fluctuationsare reveded. The amplitude of fluctuationsinitially has an upward trend. As the
pressure dcreases further, the fluctuationamplitudeincreases and reaches its maximum \alue at

onepoint, which is conddered as MAP pressurgpressurewith maximumfluctuationamplitude).
In thefollowing, the amplitudeof flu ctuationsdecreasesand eventuallythefluctuationsdisapea.

In the &cillometric method, the MP pressuras deededand the systhc and diastolic pessues
arerevealed based on he MAP pressue.

NIBP monitoringis intended for adult, pediatric, and neonatal petients.

NOTE
A Measuring blood pressurewith thisdevicein terms of accuracy is equivalent to

invasiveblood pressure measurement or measurementsthat ar e performed by a
trained personby listeningmethod.

A NIBP measurement can be performed during electro-sur gery and dischargeof a
defibrillator.

10.2NIBP Safety Inf orm ation

Warning

A Make sureto select the corr ect patient category setting for your patient before NI BP

measurement. Do not apply the higher adult settingsfor pediatric or neonatal

patients. Otherwise, it may lead to a safety hazard.

If the neonate mode is used for adult or pediatric, the pressure measurement will be

impossble becauseof the limitation of pumping in the neonate's mode.

Do not measureNIBP on patientswith inflammation or on the limb where skin

damage hasoccurr ed or is expected.

Do not measureNIBP if thetissueis damaged or is likely to be damaged.

Use clinical judgment to deter mine whether to perform frequent unattended blood

pressure measurements on patients with severe blood clotting disorder s because of

therisk of hematomain the limb fitted with the cuff.

A Themonitor may not operate corr ectly if used or stored outside the relevant
temperature, altitude or humidity ranges described in the Performance

S5 S S &
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Specifications.
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A Do not usethe NIBP cuff onalimbwith an intravenousinfusionor art erial catheter
in place. This could causetissue damage around the catheter whenthe infusionis
slowed or blocked during the cuff inflation.

A
A

A

>

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

Continuous cuff presaure measurement due to connedion tubing kinking may
causeblood flow interferenceand result in harmful injury to the patient.

NI BP reading can be aff ected by the measurement site, the position of the
patient, exercise, or the patient's physiologic condition. If you doubt the NIBP
measur ements,deter minethe patiento gital signs by alter nati ve means, and
then verify that the monitor is working correctly.

Thereis apossbility of purpura, ischemia, and neur opathy when the cuff is
closed continuously on the tissue. I nspect the application siteregularly to ensure
skin quality and insped theextr emity of the cuffed limb for normal colour,

war mth and sensitivity. If the skin quality changes, or if the extr emity
circulationis being affected, move the cuff to another site or stop the blood
presaure measurements immediately. Check mor e fr equently when making
automatic or STAT measurements. Auto NIBP measurements with one and two
minuteintervals are not recommended for extended periods of time.

Do not modify or replace conneaors of the NIBP air hose except with URUK -
approved connectors. Use only recommended manufacturer Blood Pressure
Cuffs and Hose. The use of other cuffs and hoses has a negative effect on the
accur acy of the measurement.

Never conned intr a-arterial or intra-venouslines, or any other incompatible
connedorstothe NIBP hose. This can cause serious injury or death.

NI BP diagnostic significance must be decided by the hospitald slinicianstaff.
Accuracy of NIBP measurement depends on using proper sizeof the cuff . It is
essential to measurelimb circumference and choose a cuff with proper size.

T Selectingavery small sizewill increase the measured presaure.
Selecting a very large size will reduce the measured presaire.

~

NOTE

A Only useparts and accessoriesspecifiedin this manual. Follow theinstructions

for use and adhere to all warnings and cautions.
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NIBP Measurement Limi tations

Measurementsareimpaossiblewith heart rate extremes ofless thar80 bpm or geder than 240
bpm, or if thepatientis on aheat-lungmadine.The measuement maybe inaccurate or
impossble in thefollowing situations:

-

Regulararterial presaure pulsesre hard to cetect

Excessveand continuous p@atient movement seh asshivering orconvulsions

Cardiac arrhythmias

Rapid blood gessurechanges

Severe shack or hypothemiathatreduces bloodflow to the ripheries

On an edematous extemity

Obesity, where athick layer of fat surounding dimb dampens th@scillationscoming
fromtheartery.

—_( = = =( =(

-

NOTE

A The performance of NIBP modulein dialysispatients was evaluated and the
results showed areliable measur ement of the NIBP modulein theses patient.

A The performance of NIBP modulein pregnant (including pre-eclampsia)
patients was evaluated and the results showed a reliable measur ement of the
NIBP modulein these patients.

M easurement M odes
There arethree NIBP measurement modes:

Yy Manual: measurement on denand.
y  Auto: repeaed nmeasurementsat set irterval.
y STAT: continual rapid seies of measurements overa five-minute geriod.
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10.3NIBPWIN DOW
TheNIBP window shavs only numeic parameter.

Non Invasive Measurement )
Blood Pressure Mode NIBP Unit

i I

NIBP MANUAL  (mmHg)

Systolic Pressure <——1 2 Ol8 O —— > Diastolic Pressure
Mean Arterial Pressure < (1 00)

Alarm off Symbol 4--& RTCP=165
|

12:25:08 +— Time of Measurement

Real Time of Cuff Pressure

NOTE

A If NIBP measurement fails, ii? ds displayed. |f NIBP measurement is not taken or
NIBP measurement exceeds the measurement ranges, fi--0 is displayed.

10.4Preparing for NIBP Measurements

Preparing the Patient for NIBP Measurements

In namal ug, perform NIBP measurement ona patient who is inthefollowing positon:

A Comfatably aed

A Legs urcrossd

A Fed flat onthefloor

A Bad, arm and feet supported

A rest forfive minutesbefore readingthe presaure.

NOTE

A It isrecommended that the patient remains calm and relaxes asmuch aspossible
before performing the measurement and that the patient does not talk during the
measur ement.

A Other factorsthat result in an overestimation of blood pressure are labor ed
breathing, full bladder, pain etc.
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Placing the NIBP Cuff
To placethe NIBP cuff, follow this praedure:

1.Verify that thepatient categay settingis correct.
2.Conred theair tubing totheNIBP conredor onthe NIBP modue. Make surethe cuff hoseis
not twisted or clogged.
3.Select anappraopriately sized cuff for thepatient, and tlen wrap it aroundthe limb diredly over
the tien t 6 sas ®llowsn

a. Measurethepatien t m$ cirtumference.

b. Select anappragoriatecuff by referringto the limb circumferencemarked onthecuff.
Thewidth of thecuff should be 40%(50%for neonates)of thelimb circumference,
or 2/3 ofthe length of theupper arm orthe thigh. The infl atablepart of the cuff
should bdong enough t@ncircle to overlap at least 50% to 80% athe limb.

c. Apply thecuff tothepatien t 6 ®r atmmibeg and makesurethe cuff and artery are
aligned.

d. Thecuff shouldfit snugy, but with enoughroomfor two fingers tobe placed
between thecuff and thepatien t abns(on adults),and loogly on neomteswith little
or noair present within the cuff. Otherwise itmay causediscolaationand isclemia
of theextremities. M&esurethat thecuff index linefalls within therangemarkings
on thecuff. If it does not,useacuff that fits better.

e. Middle ofthecuff shouldbeat thelevel of the right arium of theheat. If itis not,
usethe measurementcorrection formulato corred themeasurement.

f. Conred thecuff totheair tubing. Avoid compession orrestriction of pressurgubes.
Air must pass urestricted through the tubing.

Warning

A Do not touch or apply external pressure against the cuff and air tubing during
NI BP measurement. This may causeinaccur ate blood presaure values.

A Take carewhen placing the cuff on an extr emity used for monitoring other
patient parameters.

Starting and Sopping NIBP M easurements

Start and stopNIBP measurementusingNIBP quick keys orthrough theNIBP window.
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Task Quick key NIBP window
StartaManual measurement Start/stop button onthefrontpanel | Module start
Start/stop button onthe front panel
through theNIBPwindow
StartSTAT measurement Start/stop button onthefrontpanel | Module start
Stopthe current NIBPmeasurement | Start/stop button onthefront panel | Module stop
StopAuto NIBP measurement Start/stop button onthefrontpanel | Module stop
StopSTAT measurement Start/stop button onthefrontpanel | Module stop

Changing NI BP Settiings

TheNIBP window isas follows:

T
ODULE
DDULE

MIT : a0 < LE RESET=
4 LIMIT

Setting NIBP UNIT
To st NIBP UNIT, follow this praedure:
A Enter theNIBP setting window.
A Select NIBP UNIT. Available options fotthis item are: mmHg and KPa.
EnablingNIBP Alarm
To st the NIBP alarm, follow thisprocedure:

A Enter theNIBP setting window.
A Select NIBP Alarm. Pick "ON" to enablethe NIBP alarm functions suctes parameters
blinking, audicalarm and lightindicator. Pick "CFF" to disablehealarm functions

and theewill be a"A "symbolin the Parameter Area.
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Setting NIBP Alarm level
To st NIBP aarmlevel, follow this pracedure:

A Enter theNIBP setting window.

A SelecttheNIBP ALARM.

A Set thealarmlevel asdesired (selectablebetween 1 and 2). Level 1 representsthe
highlevel alarm.

SettingNIBP SYSLIMIT
To =t NIBP sysaarm limit, follow this procedure:

A Enter theNIBP setting window.
A Select NIBP SYS LIMIT and st it.

Setting NIBP DIA LIMIT
To st NIBP diaaarm limit, follow this pracedure:

A Enter theNIBP setting window.
A Sedlect NIBP DIA LIMIT and st it.

Setting NIBP MAPLIMIT
To st NIBP mapalarmlimit, follow thisprocedure:

A Enter theNIBP settingwindow.
A Select NIBP MAP LIMIT and st it.

Setting NIBP mode
To =t NIBP mode, follow this praedure:

A Enter theNIBP setting window.
A Select AUTO/ MANUAL. Available options e AUTO or MANUAL or STAT.

NOTE

A In the MANUAL mode, only one measurement is performed. In the AUTO
mode, measurement is repeated over a specified period of time; available intervals
are1,2,35,10,15,20,30,45, 60, 90 minutesand 2, 4, 8, 12,16,20,24 hours. In STAT
mode, the measurement is performed up to ten timeswithin 5 minuteswith 30s
interval between measurements. If an error occurs, the NIBP measurement is
suspended.
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MODULERESET
To reset themodde, follow this praedure:

A Enter theNIBP setting window.

A Select MODULE RESET. By selecting th's opton, the maximuninitial infl ation

pressureds set to 150mmHg in adultmode, 140 mmHg in pediatric modeand 85
mmHg in neonate mock.

NOTE

A The initial inflation presaure in the first measurement is 150 mmHg in adult
mode, 140 mmHg in pediatric mode and 85 mmHg in neonate mode. In the second
measurement, the initial inflation presaure depends on the previously measured
presaure (30 mmHg higher than the last systolicreading in previous measurement).

Warning

A Since in measuring blood presaire, the initial inflation presaure depends on the
previously measured presaure, it is better to select module reset option in the setting
window when changing the patient to maintain the comfort of the patient.

View NIBPLI ST
To viewNIBP list:

A Enter theNIBP setting window.
A Select NIBP LIST. Youcan viewtheresultand time ofthe latestNIBP

measurements.The patient monitor can storethelatest 5S00NIBP measuremerts
data.
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MNEP 7 MIBP LIST VWi

B b b RS

- SR G A (- (- G - - ) |

-1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

g8 ) SN S N N T T N U L

UP - DOWN DELETE RECORD

A By clicking onthefirstleftitem, youcan slect a line ofNIBP measured data.

A By clicking on"UP-DOWN", youcan access peviousand rext pages of NIBP LIST.
A By clicking on"DELETE", youcan deletethe seledted ditain NIBP LIST.

A By clicking on"RECCRD", youcanrecordNIBP LIST data.

NIBP TESTS
To perform theNIBP moduetests, follow tis pracedure:

A Enter theNIBP setting window.

A Select MODULE CHECK.

A By sdlect thisitem, therespedivemenu oensafter 5 mnds @lay. Available
optionsare iNIBP MANOMETE R 0 tesgt moddo verify thecalibration ofthe
modue), iNIBP LEAKAGEO (atestmodefor leakagetes), iIMODULE SELF
T E S Tchbeck the gneral gatus of theNIBP modue, includingthe function of
sensorsand valves) and iIMODULE STOPO.

Warning

A Thetests of Module Check sedion must only be carried out by trained and
authorized personnel.
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10.5 NIBPAlarm Messages

a) Fhysiological darms

The darm occurs whenthepressurevalue(SY S. DIA or MAP) exceedsthe darm limits.

Physidogical Alarms

ALARM SITUATION

Solution

NIBP SYS/ DIA/

MAP HIGH /all
limit.

TheNIBP SYS/DIA/ MAP
value exceedsthealarm high

ACheck
condition

the patien ts

Aheck if thealarmlimit
settingsare correct

NIBP SYS/ DIA/

MAP LOW

TheNIBP SYS/DIA/ MAPvalue
exceedsthealarm|ow limit.

ACheck

condition

the patient (¢

Aheck if thealarm limit
settingsare correct

b) Technica adams

Tednical alarms
Alarm Cause Solution
SELF-TEST A'S e thenwodue resetoptionin the settings
i The NIBP hardwaremoduefailure. window. If the problempersists, contactafter-
FAILED salesservice.
AChoose acuff with theappropiatesize for the
NIBP LOOSE Thereis a leakin the cuff or airtubing PEET Enel SlEEn B2 G (1D (1S Pei!
CUFF correctly.
ACheck theselectedpatientgroup onthedevice
and changethe setmodeif necessary.
NIBPMODE | 1,0 0\itf typemismatchesthe patient category. Af thepatient moceis selectedcorrectly, check
ERROR the cuff and replacethecuff if necessary.
AcCheck that theair hoseis not kinkedand that
theairwayis not obstructed.
NIBP AIR ACheck the NIBP cuff, tube or connector for
Air leakin cuff, tubeor connector. leakages.
LEAK
NIBP AIR ACheck the air tubing for an occlusion or
3 . kinking If the alarm persists, contact your
PRESSURE | Theairtubingmaybe occluded. servicepersonrel,
ERROR
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Tednical alarms
Alarm Cause Solution
NI BP Aheck thepatient @amdtion andchange the
SIGNAL The patient pubseis weak orthecuffisloose U i oatlonic.
WEAK
NIBP Measuring pressure is more than upper limit Aheck thepatient @omdition.
RANGE (255mnHg) for adult or (135mnHg) for
EXCEED neonate.
NIBP ACheck the patient 6cendtion and reduce
Armmovement, noisy signalor irreguarpulse | patient motion.
EXCESSIVE (e.g. arrhythmia).
MOTION
A fie NIBP airway may be occluded. Check the
NIBP OVER Measuredpressureexceedssaf esoftwarelimit, airwayand measgreagain. If thealarm persdts,
PRESSURE | 290 mmHg for adult, 240 mmHgfor pediatric | contactyour servicepersonrel.
SENSED and 150 mmHgfor neonaté.
NIBP Aheck theNIBP cuff and punp for leskages.
Airway leakage is found duiing the NIBP
PNEUMATIC leakagetes.
LEAK
NIBPTIME Measurement time exceeds 3 minutes for | ACheck the patient 6cendtion and NIBP
adults and pediatric or 90 seconds for neonates. conlrecti ons, or replacethe cuff and measure
ouT and the BPvalue canna beobtained. again.
ASelect the modue resetoption in the settings
SYSTEM Error occursin pump A/D sampling, pressure window. I.f you seeit again, contactthe after-
FAILURE | transducer or software. salesservice.
AContact your servicepersonrel.
MIEPNO) No NIBP modue hasbeeninstalled.
MODULE
AConnect thesystemtothepowersupgy or put
NIBPLOW | The battery charge s not enough to measure | &fully chargedbatteyin the system.
BATTERY | NIBP.
c) Messages

NIBP MESSAGES

Message

Cause

NIBP STOP PRESSED

The NIBP stop key s pressedduring the measurement.
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NIBP LEAKAGE O.K

Successful leakageted.
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Chapter 11, TEMP Monitoring

11.1 GENERAL
11.2TEMP WIN DOW
11.3TEMP ALARM MESSAGES
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11.1GENERAL

Measurement of patient temperatureis acompishedby pracessng the signal from a probe
containing tempraturedependent resistor cdled thermistor.Value of thisresistor is measured by
the monitor continuouslyand disgdayed on screen. Patient monitor has two different kinds of
temperature prole, a probefor esoplaged /redal temperature measurementand other for skin
temperaturemeasurement.

Two TEMP probes can be used togetherto obtain2 temperature data and compae them to

determinethe empeaturedifference
Accuracy of measured temperature is checked per minute by an internal reference resistor

cdibratedon temrature37.1eC.

Spedfi cations
Dynamic Range 0-50 °C
Accuracy 0+0.2 °C
Measuringdelay for Redal/Esoplaged Probe 50 Secs
Measuringdelay for Skin Probe 20 Secs

TEMP monitoring stup:

Yy Plug TEMP probedirectly into the monior.

y  Attach theTEMP probe(s) prgerly to thepatient.
Yy Switch on thesystem.
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11.2TEMP WINDOW

Thefollowing itemsare displayed in TEMP parameter window.

" 37.1-
™ 36.9-
T .0.2-

Alarm off Symbol 4——223 °c

— Temperature 1

— Temperature 2

Differential Temp
> (DT=T2-T1)

—> TEMP Unit

TEMP PARAMETER WIN DOW

The TEMP WINDOW is asfollows:

UMNIT : T1 LIMIT

ALARM LEVEL . T2 LIMIT

TEMP ALARM : OT LIMIT

ALARMRE

Yy UNIT

Pick this temto st measurement unt. (options: °Cor °F)

y ALARM LEVEL

Selectablebetween 1 and 2.Level 1 represents the mosseriouscase.

y TEMP ALARM
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Pick "ON" to enable TEMP alarm functionssuch as parameters blinking, audio alarm, and
lightindicator. Pick "OFF" to dsable thealarm functionsand theewill bea "/A~" symbol
in theParameter Area.

y  T1LIMIT
T1 alarmis adivatedwhen the channel-1 temperatureexceadsadjused ALARM HIGH limit
or falls below adjused ALARM LOW limit. (min:0.0and m&:50.0)

y T2LIMIT
T2 alarmisadivatedwhen thechannel-2 temperatureexcealsadjused ALARM HIGH
limit or falls below adjused ALARM LOW limit. (min:0.0and m&:50.0)

y DT LIMIT
DT alarmisadivated when thedifference between channel-1 and channel -2 exceals adjusted
ALARM HIGH limit or falls below adjused ALARM LOW limit. (min:0.0and ma:50.0).

T1 isChannel-1 of temperature.
T2 is Channel-2 of temperature
DT isthetemperaturedifference between the above two.
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11.3TEMP ALARM MESSAGES

Theaarmoccurswhen thealarm function is"ON" and thetempemtureexcealsthe adjused
aarmlimits.

ALARM SITUATION Description

The temperature(T1) violatesadjusted 0 T1 valueblinks
u Vi u
THHICH : ) 0 Audio sound

high limit . o

0 Thealarmindicator flashes.
0 Thealarmmessageisdisplayedin a
background correpaondingtoitslevel.

Thetemperature(T1) violatesadjusted
low limit

T1 LOW

The temperature(T2) violatesadjusted 0 T2 valueblinks
mperature viola u
T2 HIGH P ! & Audio sound

high limit . o
0 Thealarmindicator flashes.
0 Thealarmmessageisdisplayedin a

Thetemperature(T2) violatesadjusted

T2 LOW o background correpaondingtoitslevel.

low limit

Differencebetweentwo channels
DT HIGH temperature(DT) violatesadjuged 0 DT valueblinks

high limit 0 Audio sound

. 0 Thealarmindicator flashes.
Differencebetweentwo channels o - .
) ) 0 Thealarmmessageisdisplayedin a

DT LOW temperature(DT) violatesadjuged

o background correpondingtoitslevel.
low limit

I nspedion and recalibration

Visualy inspet the probe for cracks, holes, crazing etc, prior to ead use. If any swch
degradation in the cable jacket is discowred, discard probe acwrding to your hospitalk
procedure for medicd waste. When using temperature probe, the user must determine that a
probe syle is suitableand suficiently flexiblefor esoplaged or rectal use.

Probe cannot be "recdibrated" per se, but should be inspected morthly by the hospital
Biomedical Equipment group to ensurethey are working properly. Probes can be tesed by
plugging into a patient montor and looking for an electricad open or shoti circuit, Intermittent
reading or extremely inaccurate readings which would indicate probewire damage. The sensor
stabiity is well-documented; Probe acairacy shouldnot drift out of tolerance over the norma
life of proke.
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Warning

A Useonly the recommended manufacturer TEM P probe for monitoring, other
probes may causesystm malfunction.

A Using ESU with temperature measurement simultaneously may cause patient burn.
If possble, remove theprobe from patient contact befor e activating the surgical unit
or other RF saurce. If probe must be used simultaneously with electrosurgical
apparatus, hazards can be reduced by selecting a temperature monitoring point
which isremotefrom the expeded RF curre nt path to theground return pad.

A Over strainingwill result in mechanical damageof the probes.

A The temp probes should be calibrated every two years or according to hospital
calibration schedule. Contact After Sale Seviceto perform probe calibration.

NOTE

A Pleasebe noted that the metal side of probe should be used for
making measurements.

A The temperature probes carry a one-year warr anty on workmanship, components
and accur acy tolerances.Probelifewith normal useshould exceal one year.
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12.1Intr oduction

In InvasiveBlood Presaure (IBP), blood pesaure pulsesre transnitted throwgh acannulanedalle
and serile fluid to asensor (elastic dephragm) and converted into an electrical signal. Blood
pressurenas amaximumvalue (Systde: SYS) and a minimum valueg(Diastole:DIA).

The patient monitor measures direct blood pessure (Systdic, Diastolcand Mean) of the
selected blood essel tliough two channels, anddisplays twolBP waveforms. It has theability
of measuringfour channels anddisplaying changes inthesepressues.

Warning

A The operator should avoid contactingwith the conductive parts of the system
when being applied.

A When using ESU (Electrosur gery equipment), the transducer and the cables
should not contact with the conductive part of ESU to protect patient aganst burns.
A Disposable | BP transducer or domesshould not bereused.

A Beforeusing dome, make surethat its package is safe and ched its expiry date.
A Do not usethe sterilesupplied | BP transducers if the packaging or the
transducer isdamaged and return them to the vendor.

A Verify transducer cablesfault detection prior to the start of monitoring phase.
Unplug the tr ansducer of the channel 1 from the socket, the screen will display the
error message" |1BP1 NO SENSOR" and theaudible alarm is activated with level 2.
Next channel is the same.

NOTE

A The specified transducers are designed to have the spedal ability to protect patient
against the electrical shock (espedally for the leak current allowed), and it is
protected againstthe eff eds of a dischargeof a cardiac defibrillator. It can be used in
the surgical operation. During defibrillation, the IBP waveform may be distorted
temporarily.

A Useonly the presauretr ansducers listed in the Accesories sction.
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12.21 BP equipment connection

Normal salin with Heparin

Drip chamber

vave

Distal end to patient

3-way stopcock

Pressure Tranducer

Pressure transducer interface cable

NooA~WDNE

12.3 Preparatory stepsfor | BP measurement

1. Plug the pessuecable into caresponding socket.

2. Preparethe pressuetube and transducer by flushingthrough the tulbing system withnormal
salinesoluton. Ensuethat the tuingsystem is fee of air bubbles.

3. Conred the patient catheterto thepressurdine, makingsurethat theeis no air present

in thecaheter or presaureline.

4. Placethe ransdiucer at the same level with thepatient's heart.

5. Che if you have selected thecorrect label name.

6. Zero thetransducer.
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7. After successfulzeroing, close he three-way valve from theair and ogen it to thepatient.

Warning

A If thereareair bubblesin the presaurelineor the transducer, you should flushthe
solution to the system.

12.41BP window

Thefollowing itemsare dispayed in IBP parameter window.

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

Sysialic Fressure ﬁg 1 22/8 1 (98) ——> Mean Arterial Pressure
[ |
v

Alarm off Symbol <—

Diastolic Pressure
Changing | BP settings

IBP WINDOW is asfollows:

IBEP1 UNIT - mmHg
IBP1LABEL ' IBP

- mmHg

- IBP INMECT AL - OFF
- 125 mmis Py AEMT - OFF

BP GRID - OFF ==
. P i EXIT
IBP FILTER - 16 Hz IBF CALIE ==

Setting | BP unit

To st thelBP UNIT, follow this praedure:
A Enter theIBP settings window.
A Select IBP UNIT. There arethree options tochoose: mmHg, KPa,cmH20
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Setting IBP LABEL

To =t thelBP measurementsite, follow this praedure:
A Enter theIBP settingswindow.
A Sedlect IBP LABEL. Seetheavailable labelsin thetablebelow:

Label Definition
IBP Invasive Blood Pessure
ART Arterial Blood Ressure
LVP Left Ventricle Pressure
PAP Pulmonay Artery Pressure
RVP Right Ventricle Pressure
CVP Central VenousPressure
LAP Left Atrium Pressure
RAP Right Atrium Pressure
ICP Intracanial Pressure

Warning

A IBP algorithm will vary accor ding to the selected label. Thereforein the caseof
seleding improper label, the accuracy of the measurement may be decreased.

NOTE

A In open heart surgery, by stopping the heart, the patient entersthe PUMP state. In
this situation, you must enter PUM P PAGE and set the label to CVP (For more
information, see page configuration in the configuration chapter).

Setting IBP SWEEP

To st the sed of 9gnal sweeping on the sreen, follow this pracedure:
A Enter thelBP settings window.
A Select IBP SWEEP. Available options ge3, 6, 125 and 25 nm/s.
A
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Enabling IBP GRID

You can divideead IBP signal display areainto 5 equal sectionsby white dot lines.For this
purpose, follow this pracedure:

A Enter thelBP settings window.

A Turn ONAIBP GRIDO .

Setting IBP FILT ER

Filtersareused to hare amoreclear and detailedwaveform. To st IBP filters, follow this
procedure:

A Enter thelBP settings window.

A Select IBP FILTER. Available options ge 22Hz, 16Hz, and 8Hz.

22Hz: Recommended in normal use and most of clinical situations. It has the

highest measurementaccuracy among the cdledfilters.

16Hz: When the sgnal is abit noisy.

8Hz: This modeis recommendedto reduce noise and interfaceresulted from ESU
and also when the system has a high noiselevel or does n lGate equipaential
eath. Using this filter might decrease the neasuringaccuracy.

Enabling IBP ADJUST SCALE

To return out ofrange sgnal to thescreen, follow this pracedure:
A Enter theIBP settings window.
A EnablefiiBP ADJUST SCALEQ®. Clicking on ths itemwill placethreescale dottedines
automaticdly on thebest positonand thescdesare adjugsted in away thatIBP signal
occupies mnimum80%of IBP waveform area.

Enabling IBP ALWAY SAUTO SCALE

Set ON thisitem to adjust the scde automaticdly. This item is applicable when there are large
pressurevariationsand IBP signal exceels thedefined scde.
Therefore, if thesignal deviatesfrom the dispdy range, the disphy rangewill be adjusted
automaticdlyin afew secondsand the sgnal will be visble.
When theALWAY S AUTO SCALE is set ON, Thefollowing changeswill be mace:

Scde values(High, Low and Sign) arenot dsplayed.

Sign scde is dispbyed in the s@oe between High and Low scdes.

AUTO SCALE and IBP SCALE become iradive.
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Warning

Since the scaleis not displayed in ALWAYS AUTO SCALE mode, if the physician does
not pay attention to SYS, DIA and MEAN values, decrease or increase in presaure may
not be recognized from the signal mor phology and lead to a misdiagnosis.

Setting IBP SCALE

You can <t high, sgnand low scde values(the hreedotted ines) marually or automaticdly as
below:

A Enter thelBP settings window.
A Select IBP SCALE to accessthefollowing window:

IBF { SCALE WINDOW

A Make yourdesired sttingsas shown in thebovefi gure.

Enabling IBP ALARM and setting ALARM limits

To enable IBP aarm and set thealarm limits, follow this pr@edure:
A Enter thelBP settings window.
A Select IBP ALARM to enterAlarm window.
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IBP1 ALM LEVEL

IBPZ ALM LEVEL

IBP1 ALM R

A Enabling IBP ALARM

Pick "ON" to enable alarm functions sich as parametersblinking, audio alarmand light

indicator. Pick "OFF" to disablethe alam functions and therewill be aAi o symbolin the
Parameter Area

A Setting| BPALM LEVEL

Select thisitem to €t thealarmlevel for each label. Available optionsare1 and 2.Level "1"
Isthemostseriousaarm.

A Enabling|IBP ALM RECORD

Enable ths item to record signal uponan alarm occurrence.

A SettingSYSALM

Select this itemto set theupper and lower alarm limits of thesystdic pressure.
A SettingDIA ALM

Select thisitem to €t theupper and lower alarm limits of thediastolic pessue.

A SettingM EAN ALM

Select thisitemto st theupper and lower alarm limits of themean pressue.
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NOTE

A Notethat CVP, LAP, RAP and ICP labels are applied only for the Mean presaure.

Warning

A Makesurethat the alarm limitsare set correctly for each label. The alarm limits
you set are stored only for that particular label. Changing the label will change the
alarm limits.

Enabling ART CATH. DISCONNECT ALM

To enable thealarm of arterial catheter disconnection, follow this pracedure:
A Enter the IBP settings window.
A Set ART CATH. DISCONNECT ALM to ON.

If the catheter is disconnededfrom the @tient during the arterial pressuemeasuremert, iilBP
CATHETER DISCONNE C T @armwill betriggeredwith level 1within maximum 10seconds.

Symptoms of thecaheter disconredionareas fdlows:
Thepressuedrops damaticaly.
The IBP signal becomesstaticand the MEAN pressurefalls kelow 10 mmHg.
The heart adivity is notshownandthe sgnal is digplayedas aflatline.

NOTE

A To activate the catheter disconnedion alarm, the label must be set to ART or |BP
and the ART CATH DISCONNECT mustbe ON.

Enabling PPV parameter

ThePulse PessureVariation (PPV) is adynamicindicator of pulsepressuefluctuations ands
used to dagnosefluid volume and optmizes itin mechanically ventilated patients (incardiac
Surgery or in intensivecare unit). Thisindex is oltainedfrom thebed-to-beat arterial waveform
(label: ART).

Pulse PessureVariation (FPV) is calculatedfrom bea-to-beat arterial pressurevalues. Plise
pressuras thedifferencebetween thesystdic and the diestdic pressurevaluesfor asingle bea.
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Pulse pessurevariation is defined as the naximum pulse pessurdess thaninimumpulse
pressuredivided by the average of thetwo. Theaveragevariation in pusepressurds calculated
over periods of 30 seconds.

Warning

A This monitor can calculate PPV using beat-to-beat values ofany art erial pulsatile
presaure. The circumstancesunder which PPV valueis calculated is clinically
meaningful and its appropriateness and reliability must be determined by a
physician. The clinical value of the derived PPV information should be determined
by a physician. According to recent scientificliterature, the clinical relevance of
PPV informationisrestricted to sedated patients under control led mechanical
ventilation and freefrom cardiac arrhythmia.

A PPV calculation may lead to inaccur ate values in the following situations:

at respiration ratesbelow 8 rpm

during ventilation with tidal volumeslower than 8 ml/kg

for patientswith acuteright ventric ular dysfunction (" cor pulmonale").
A The PPV measurement is validated only for adult patients.

To enable PPV diagnostic @mrameter, follow thisprocedure:
A Enter thelBP settings window.
A Turn thePPy MEASUREMENT to ON.

If PPV MEASUREMENT is erabled , thdBP windowwill be disphyedas follows:

IBP1 (mmHg) |%PPV

120/ 80 «o0)| 10

Setting IBP Channels

If the momtor supportgour IBP channels, you can select IBP1 and IBP2 signals or IBP3 and
IBP4 signals as follows:

A Enter thelBP settings window.
A Select SIGNAL SELECTION. Two options'IBP1,2" and "IBP3,4" are availablefor this
item. In thiscondition, thelBP window is dispéyed as follows:
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IBF3.4 Wl
IBF2 UNIT - mmHg = SCALE= IBP2 4 ZERD ==

IBP3 LABEL IBP 3P ARM >> IBP3 4 CALIB >>
IBP4 UNIT " mmHg

IBP4 LABEL - IBP

- 12.5 mmis

P GRID - OFF SIGMAL ¢ ON
) EXIT
IBF FILTER: 16 Hz

12.5Zeroing

To avoid inaccurate pressurereadings, the montor requiresavalid zeroing.

Zeroing procedue

Thetransdiwcer should beplaced at mid-heart level.
Tun off patient $opcock.

Thetransdwcer must bevented toatmospleric pressue.
Ener theBP settings window.

Select IBP ZEROto open theZeroing window:

oghwphE

<IEF1 ZERO=

6. In this window glect < IBP ZERO > to dart zeroing pracedure.

The messge"PLEASE WAIT" will be disgayed duringthe procedure. When the procedure

Iscompeted swecessfully, the messaye"IBP1/IBP2 ZERO OK" appeas.

Thelastzeroing ime will be sved and dispayed in the window .

7. After successfulzeroing, you can turn stopcak to patient on and the otherstopcak to
atmospleric pressureoff.
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Warning

A When using high-fr equency ventilation, ensur e that the tubing fr om the ventilator
does not touch the arterial line, or connect with it indirectly. This could cause small
presaure variationswhich can interferewith the zeroing procedure.

The zeroing procedure mustbe performed inthe below condtions:

- beforestartingthe montoring

- every timeyouremnrect the ransdicer cableto themoritor.
- when you useanew transdicer or tubing.

- if you thnk the monior's pressurereadingsare notcorrect.

Troubleshooting the Zeroing

Probable causes of unsucessfulzeroing are provided in the tablebelow :

Massage Corr ective action

IBP1/1BP2 NO SENSOR, UNABLE TO ZERO Make surethat thetransducer is conneded
then stat zeroing.

Make surethat the stpcock is vented to
atmosptere. If the poblem still exists,contact

IBP1/ IBP2 OVERANGE, FAILED ZEROING )
After SalesServices.

Make surethat the stpcock is ventedto
atmosptereor perhaps hetubing systemor
IBPL/IBP2 UNSTABLE PRESSURE, UNABLETO | C@ble orother connedions are damaged
ZERO acddenally during thezero procedureand
should bechedked. If theproblem still exists,
contect After Sakes Services.

12.6Calibr ation

The purposeof cdibrationis to ensurethe accuracy of the system measurementand
compatiblity of the system with the tansdiwcer. Therefore, if the transdiwcer model ischanged or
when youare not sureabout theacauracy of themonitor, cdibrate themoritorwith thereference
pressue.
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Warning

A The calibration should be performed by hospital medical enginee's.

Thecdibrationequipmentis conneded as follows:

(1]
Pressure Transducer

3-way stopcock

)

Pressure Transducer Interface Cable
i\

= _

N
\% S— T
Hydrargyrum Pressure Meter ™~

8, ses00

i,

Calibration procedure

At firstyou mustzero themonitor.

Attech the tubingo the sphygmamanometr.

Enswethatconrection that would led to patientis df

Conred the 3-way conrector to the3-way stopwock that is not coneded tothe patient
caheter.

Oren the pot of the3-way stopmck tothe spghygmomanometr.

Ener thelBP settings window.

Hold downIBP CALIB for 5 £oonds to open thedibration window:

PwnPE

No o
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RO BEFORE CALIBRATION

8. Raise thesphygmaomanometer to st valuethatyou adjused in CALIB WINDOW.
9. Presstherotary knobon CAL-> to dart thecalibration.

Themessge"PLEASE WAIT" will bedispayed duringthe procedure. "IBP1/IBP2
CALIBRATION OK" indicates ttat the calibrationprocedure has been completedsuccessfuly.
Thelastcdibration imewill be sived and dispayed in thewindow.

Warning

A Never perform theinvasive pressure calibration while a patient isbeing monitored.

Troubleshooting the Calibration

Probable causes of unsucessfulcdibrationare provided in the d@ble below:

Message

Corr ective action

IBP1/IBP2 NO SENSOR, UNABLE TO
CALIBRATE

Make surethat thetransducer is conneded,
then stat cdibration procedure.

IBP1/IBP2 OVERANGE, UNABLE TO CALIBRATE

Verify thatadjusted pressurein themenuand
sphygmamanometr pressureare equal. If the
problem still exists, contad after sales rvices.

IBP1/IBP2 UNSTABLE PRESSURE, UNABLE TO
CALIBRATE

Make surethat thetransducer is attached tothe
patientor perhaps thetubing systemor other
conredionsare damaged acddentally and
should bechedked. If theproblem still exists,
contect after salesservices.
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NOTE

A Take thefollowing actionsfor calibration of MEDEX tr ansducer:
press>CALI B< in the | BP WINDOW. Sd I1BP1 and I1BP2 to 100mmHg and push
down Calib button of the transducer for about 10 seconds.

12.71BP Alarm Messages

a) Physiological alarms

Thealarm occurswhen thepressue (SYS, DIA or MEAN) violates theadjused alarm limits.

Alarm

Causeand solution

IBP SYS/DIA/MEAN HIGH

alarm or not.

SYS/DIA/MEAN violatesadjusted high limit.
Chedck the @tient'scondtion.
Chedk the dfined limits thatare suitablefor

IBP SYSDIA/MEAN LOW

alarm or mot.

SYS/DIA/MEAN violatesadjusted low limit.
Chedk the @tient'scondtion.
Chedk the dfined limits thatare suitablefor

Physidogical Alarms

ALARM

SITUATION

DESCRIPTION

IBP SYS /DIA / HIGH

SYS/DIA value vidatesthe
adjused high limit.

IBP SYS /DIA / LOW

SYS/DIA value vid atesthe
adjusted low limit.

0 SYS/DIA valueblinks.

0 Thealarmindicatorflashes.

0 Thealarm sound isnabled.

0 Theaarmmessageis displayedin a
badkgroundcorrespadingto itslevel.

IBP SYS /DIA / MEAN HIGH

SYS/IDIA/MEAN vaue
violates theadjused high
limit.

IBP SYS /DIA / MEAN LOW

SYS/DIA/MEAN value
violates theadjusted low
limit.

0 SYS/DIA/MEAN vaueblinks.
0 Theaarmindicatorflashes.
0 Thealarm sound isnabled.

0 Thealarmmessageis displayedin a
badkgroundcorrespandingto itslevel.
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b) Technical alarms
Tednical Alarms
Alarm Cause Solution Description
IBP1/IBP2 NO | Channel 1 or 2 transdicer is not Chedk the ransdicer
SENSOR conreded. conredion.

This conditon accurswhen the
maximum and mmimumvalues of
apulsatile pessuresignal (Just for
IBP, ART, PAP, RVP andLVP
labels) differ by less than
3mmHg.In thiscondition, only the
Mean presaureis displayed.

This messageould beresulted
from:

0 Patient physiodogical condition
e.g. asystde.

0 Thetransdwcer turned off tothe
patient.

0 Thecaheter tip lodged againsta
vessel vall.

0 A clot on thecaheter tip.

|BP1/1BP2
STATIC
PRESSURE

0Chedk the mtient
condition and takeclinical
adions.

O0Turn on the stopcok to
patient and turn it off to the
atmospleric presaure.
OFollow medcd
procedures fordislodging
thecaheter.

OFollow medcd
procedures for cleaning or
changing clottedcatheters.

Thecaheter is disconreded from
the mtient duringthe pressure
measurement(only IBP and ART
|BP1/IBP2 labels).In thiscondition,the
CATHETER pressuredrops damatically, IBP
DISCONNECT | signal becomes statiand the
MEAN pressue fallsbelow 10
mmHg.

0 Ched thecaheter
conredionto the m@tient
and takenecessary medical
adions.

0 rhaps3-way stopcak
may be disconeded from
the mtient duringthe
zeroing, tubing washing or
blood smpling. Ched it
and takenecessary medical
adions.
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c) M essages

| BP Messages

Message

Cause

Solution

IBP1/1BP2 ADJUST
SCALE

IBP1 orIBP2 signal is out of
dispay range for about 5secnds.

Press AAUTO SCALE>inIBP
WINDOW.

IBP1/I1BP2 SEARCH

IBP signal cannot be processedby
the software because the signal is
wed or less pusatile.

O0Ched all IBP measurement €tupand
conredions.

0Chedk the @tient datus andake
necessary medicd adions.
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13.1GENERAL

Patient Monitor provides nainstream method forGas measurement.

ThelRMA mainstream gas analy zer is intended to beconnected to apatientbreathingcircuit
for monitoring ofinspred/expred gases of adults, pediatricsand infant patient dung
anesthesiaremvery and respiratory care. It may be used in theoperating suite, intensiveare
unit (ICU), patient roam. IRMA CO2 mayalso beused inthe emergency medical services
environment androad ambu ances.

The ®nsor heal is available in various configurations for ICU and OR applications.
Corcentrationsof cabondioxide (CO2), nitrous oxide(N20), Halothane (HAL), Enflurane
(ENF), Isoflurane (1SO), Sevoflurane(SEV) and Desflurane (DES) in different comhbinations
are cdetermined together with derived parameters suwch as respiratory rate, waveform and
inspred/expred concentrationsof all gases.

It is awilablein various prameter configurationsasfollow:
CO2 only sersor:  CO2
AX+ sensor: C0O2,N20, oneanassthesiaagent (HAL, 1SO, BENF, SEV,
DES), automaticgas cetedion, MAC

Warning
The IRMA praobe is intended for useby qualified medical persannel only, and
who arefamiliar with this manual.
The IRMA probe isintended for useonly asan adjunct in patient assessient. It
must be usedn conjunction with cli nical signs and symptoms.
No modifi cation of this equipment is allowed.

NOTE:
(U.S. only) Federal law restrictsthis deviceto sale by or onthe order of a
physician.

The combnation of IRMA and base monitor consicered a ME SYSTEM and all ME
SYSTEM requirementsvere compiedwith.

For professonal use. See instructions for use for full prescribing information,including
indicaions,contraindications, varnings,precautionsand adverseevents.

Measuring pinciple

The IRMA sensor head snapsin place on the top of the airway adapter that includes the
opticad componentgor measuringall gases. The IRMA airway adapteris insatedbetween
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the endotradheal tube and the Y-piece of the breathing circuit. The respiratory gas
measurementsare obtaned by continuously measuringthe infrared gas absorptionthrough
the XTP windowsin the gas flow throughthe 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 technologyto providea window minimizing the impad of water vapor
on lighttransmsson.

To measure theconcentrationsand identify the gases, absorptionof up to nine different
wavelengthsof infraredlightis mesured.

The measurementof CO2, N20and anaestheticagentsin the breathinggas mixture isbased on
the fact that thedifferent gas componentsabsorbinfrared light at speafic wavelengths. A
microprocessorcontinuouslycdculatesthe CO2,N20 and anaestheticagent concentrations
from theinfrared light absorptionmeasurements Using matrix caculationsto identify which
anaestheticagentsare presentin the gsmixture.

The measured parameters are EtCo2, EtN20, EtAA (End Tidal CO2/N20, Anesthesia
Agent), FiCo2, FIN20O, FiAA (Fraction Inspiratory CO2/N20/AnesthesiaAgent), AWRR
(Air Way Respiratory Rate) and MAC.

Fi and Et valuesare dispayed after a breath and average of RESPvalue is updatedregularly.
If therespirationrate (RR) violates80 bpm, Et value for Anesthesiaagent and N20 will fall
below nominal value (Etnom) according to belowormula:

Et =80*Ethom /RR

EtCO2 valuefor therespiration rate kelow 150 lpm will be in the spafi edrange(IRMA
CO2and IRMA AX+).

MAC (Minimum alveolar concertration)

Minimum alveolar concentration or MAC is a concept used to compae the strengths of
anestheticvapors;in simpleterms, it is defined as the concentration of the vapor inthelungs
thatis neededto preventmovenent (motorresponse) irb0% ofsubjedsin responseéo surgcd
(pain) stmulus.

The MAC value may becdculatedand disgayed by usingend-tidal (ET) gasconcentrations
acordingto thefollowing formula:

MAC = %ET(AA)/X(AA]) + %ET(AAL)X(AA,) + %ET(N20)/100
X(AA): HAL=0.7%%, ENF=1.7%, 1SO=1.1%%, SEV=2.0%%, DES=6.0%

NOTE
The patient ageaswell as otherindividual factorsis not taken into account in the
above described formula. ET gas concentrations for secondary agent (AA2) is
only available for IRMA AX+/OR+ probes.
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Airway adapter:

ThelRMA Airway Adapteris inserted between the endotrached tubeand the Y -piece of the
breathing circuit. The respiratory gas measuemerts are obtaired through the XTPE
windows in the sidesof the adapter. The XTP windowsare transparent to light in the
wavelengthranges of interest and they are spedally designedusing the latest advances in
materia technology to provide a window minimizing the impad of water vapor on light
transmsgon.

The IRMA airway adapter is designedas a non-sterile sinde patient usedisposblefor both
Adult/Pediatric andInfantapplications. ThelRMA Infant airway adapter resspeciall y designed
conrectorsfor minimizingthe dead space and can be used even for very small @tients.

P 4
rr’f &, f

IRMA airway adgpters: Adult/ Pediatric and infant

Warning
Do not usethe IRMA adult/ pediatric airway adapter with infants asthe adapter
adds 6ml dead spaceto the patient cir cuit.
Do not use the IRMA infant airway adapter with adults as this may cause
excesgveflow resistance.
Do not usethe adapter if it or its packageis damaged and returniit to the vendor.
Do not usethe IRMA airway adapter with metered doseinhalers or nebulized
medications as this may affect the light transmission of the airway adapter
windows.
Replace the airway adapter if rainout/condensation occurs inside the airway
adapter.
Useonly the recommended IRMA airway adapter sfor monitoring. Other airway
adapters may cause improper performance (Refer to Accessories chapter for
detail)
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Preparatory stepsfor gasmeasurement:

1. Conred the IRMA probeinterfacecable to thebedside monitor sidegmel and swith the

power on.

2. Snap the IRMA probeon top of the IRMA airway adapter. It will click into place when

properly seded.
s
I~ S 17 P .
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a. Preparatory Step2

3. Depending onIRMA model, erform thefollowing:

IRMA AX+

IRMA CO2

Wait minimum 30 €oonds
Performzeroing

Wait minimum 10 £oonds
Performzeroing, if gasreadings d&s
not show 0%or if an urspedfi ed
acaracy mesageis dsplayed

4. A geen LED indicates ttat theIRMA probeis ready for use.

b. Preparatory Step 4

5. Conred theIRMA/airway adapter 15 mmmaleconredor tothebreathing circuit Y -piece

,/'-.-F.
T f
rd ,"_,./

'1.-': <

)

\z J;_'\\ H“\:
=,
-x\;/

Figurec. Preparatory Step 5
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6. Conred thelRMA/airway adapter 15 mmfemale conredor to thepatient @&@mslotrached
tube.

Figured. Preparatory Step 6

Alternatively, conrect an HME (Heat Moisture Exchanger) between thepatien t 6 s
endotrached tubeand the IRMA probe. Placing an HME infront oftheIRMA probeprotects
theairway adapter fromseaetionsand effeds of water vapour and eliminates thenead of
changingthe adapter. It allowsfree podtioning of thd RMA probeaswell.

e. HME option

7. Unlessthe IRMA probeis protectedwith aHME always posiion thelRMA probewith the
status LED poiting upwards.

f. Preparatory Step 7
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Warning

To kee secretions and moistur efrom pooling on the windows, alwaysposition
the IRMA probe in a vertical positionwith the LED pointing upwar ds.

Do not placethe IRMA airway adapter between the endotracheal tubeand an
elbow asthis may alow patient secretions to block the adapter windows and
result in incorrect operation.

Disposable airway adapters shall not be reused. Reuse of the single use adapter
can causecrossinfection.

Used airway adapters shall be disposed of in accordance with local regulations
for biohazardous wage.

Placement of IRMA Probe

When conneding thelRMA probeto an irfant patient circuit it is imporiantto avoid a dred
contect betveen theIRMA probeand the infant'sbody dueto theelevated suiface
temperatureof theIRMA Probe.

Warning
ThelRMA probe isnot intended to be in patient contact.
If, for whatever the reasa, theIRMA probe is indired contact with any parts of
the infant's body an insulation material shall be placed between the IRM A probe
and the body.
Measurements can be affected by mobileand RF communicationsequipment. It
should be assired that theIRM A sensoris used in the electromagnetic
environment specifi ed in this manual.

ThelRMA probe isnot designed for M RI-environ ments.
Use of high frequency electrosurgical equipment in the vicinity of IRMA may
produce interferenceand causeincorrect measurements.

NOTE
Do not apply tensionto the sensor cable.
Do not operate the IRMA probe outside the speafied operating temperature
environment. (Refer to the Spedfi cation chapter for detail)
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Gas span check

Gas reading should beverified at regular intervals with a reference instrument or with
cdibrationgas. Thesuggestedinterval for gas sparched is onceevery yea.

Pre-use check

Always \erify gas readingsand waveforms on thepatient monitor before conreding the
IRMA airway adapter to thepatient circuit .Performthetightnesshedk of the matient circuit
acwrding to thdJser Manual for the montorwith thelRMA probesnapped on thd RMA
airway adapter.

Perform the tightess cleck of thepatient drcuit with the IRMA sensor head srapped on the
IRMA airway adapter.

Verify that thee has notbeen any acaumuationof gas ketween thelRMA sensor lead and
the XTP windows bychecking that the CO2readings on thenontorare corred before
conreding a

patientto the weahingcircuit.

Ched that theconrections fave been madecorrectly by verifying anactual CO2 waveform
on

the montor display.

Warning
D o nuésethe devicein the environ ment which contains flammable anesthetic
gas.
Beforeany inter pretations ar e made of parameter sreadings and waveforms ae,
assirethat themulti-gasprobeis functioning corr ectly. Partial obstruction of
airway with water canresult in distorted waveforms. A leak in the air way may
result in low parameter smeasurements. Chedk the monitor to seeif it is
functioning properly.
Verify sensor detection befor e starting GAS monitoring. Unplug the sensor from
IRMA connedor to verify that the error message"CO2 NO SENSOR "is

displayed.

Title: LM1810 User Manual

Document Number: D0O00094 | Pages




Chapter 13: GAS Monitoring (Mainstream) User Manual

13.2GASWIN DOW
Thefollowing itemsare dispayed in CO2 parameter window:

EtCo2 Unit

!

I
EtCo2 mmHg AWRR/—

BrEM 1 2 —— Airway Respiration Rate
End Tidal CO2 «—F——— 43

Alarm off Symbol «———— 223 mmHg
|

!

FiCo2 Unit
CO2 PARAM ETER WINDOW

— AWRR Unit

FiCo2 2 ————— Fraction Inspiratory CO2

If Multi-gas sensors used, GAS parameter windowwill beas follows:
Airway
Respiration Rate AWRR Unit

Alarm off Symbol Alarm off Symbol
for AA for N20O T T
AWRR BPM
Minimum Alveolar  End Tidal
Concentration Alarm off Symbol 1 2
4 I for Co2 & AWRR+—T XX
' I [
MAC | IS0 N20 Co2
2 3 Et %V Zgg 1 -8 ’ %V Zgg 72 ‘ mmHg 43
el 0.9 | 36 | 2
A\
Co2 Unit
Fraction Inspiratory v
GAS Unit

GAS PARAM ETER WI NDOW
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NOTE

After Masimo Sweden AB capnography probe is conneded to the monitor, at
first sensor type (ISAor IRMA) is detected by the sysem and then displayedin
front of the CO2 signal.

System displays Gaswindow for IRMA sensor asdefault. | f when Gaswindow is
open | SA probe isconneded to the system, by exiti ng this window andentering it
againyou can changethis window for I SA sensar.

The Capnogaphy windowfor Mainstream sensom differentmodes is asollows:

a) CO2 WINDOW in CO2 (ONLY) mode

b) GASWINDOW in AX+ mode

Figure 10-5 Capnogr aphy window of Mainstream sensor in dif ferent modes

y  Co2 INIT

Pick this temto adjustmeasurement unt. (Options: nmHg, KPa %V)

EtCoz in %V is theCo, value (in mmHg) divided by ambient barometic pressurgin
mmHg) which is apercentageof the barometric pressue.
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P

EtCo 2(mmHg )

= EtCo2(%V)

p Brometric (mmHg )

133.3228 P

EtCo2(mmHy)

1000

= EtCo2(KPa)

Yy SIGNAL SWEEP
Available options folSIGNAL SWEEP ae 3, 6,12/5and 25nm/s.

Yy SIGNAL SCALE
Depending on slected sgnal by user different scale options isavailableas following
table:

CO2 Waveform Scale

N20O Waveform Scale

AA Waveform Scale

0-50 mmHg, 0-6%
0-100 nmHg, 0-10%
0-200 mmHg, 0-20%V

<AUTOSCALE>

0-50%
0-100%
<AUTOSCALE>

1,2,3,5,10,20%
<AUTOSCALE>

AUTOSCALE is an optiorto adjustthe sde automaticly to dsplaywaveformin the lest

way.

y  WAVEFORM

Pick this item to select which gas waveform is disgdayed on the screen. Available
Optionsare CO2,N20, and AA.

If Gas sysemis adivated, the WAVEFORM in the menu is displayed.

y COMPENSATE

The presence of oxygen and nitrous oxide can cause some interference in CO2
measutement.Thisis knownas spetral broadening,and must beompensted.

N20 is measured and automaticaly compenstedfor in all IRMA sensors.Only when IRMA
[l (CO2) probeis conneded to the monitor, N2O concentrates can be tiansmitted to the
sensor. Available options for N2O COMPENSATE are 0-100% NO.

y  GASUNIT

Pick thisitemtoadjustmeasurementunit for N20, AA (DES,HAL, 1SO, ENF, SEV) (Options:
KPa, %V)
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Yy AGENT
In IRMA AX+ mode,anesthesiaagent is identified automatically by the sydem and
"AUTO" appeasin the menwand couldn'tbe changed.

NOTE
In IRMA AX+, if the concentration of anesthesiaagent doesnd texceal agent
detection threshold, " AA?" will be displayed instead of the name of anesthesia
agent in Multi-gasparameter s window.
In IRMA AX+, if there aretwo anesthesiaagent mixturesin patient airway and
their concentration exceeals agent detection thresholds, the message” AGENT
MIXTURE" isdisplayed onthe screen.
When not using gas monitoring functions, it is suggested to disconned the
sensar.
If the monitor doesnd detect any CO2 signal for 30 minutes, after conneding
IRMA sensar, the monitor automatically disablesgasmonitoring to decreasethe
power consumption and extend thelife cyclesof IR saurceand sensar. The monitor
will be setin " standby” mode.
If the monitor doesné detect adapter of IRMA sensor for 10 minutes, after
conneding IRMA sensar, the monitor automatically will be set in " standby"
mode.

When the system is in standby mode, you can enable GAS monitoring in GAS
window by stting work modeto Measure.

y  WORK MODE

Available options forWORK MODE are "standby" and "mesure”.

Thedefaultis "measure” mode When gas montoringis required, lect "measire”
mode.

"standby" modedisabks montoring to ceaeasethe power consumpionand extend
the lifecyclesof IR souceand IRMA sensor.

y  GASRESP

Pick to determinethatrespirationevaluationis performed by "Muti-gas” or "RESP"
modue. Available optionsare iIGASO and ARESP0. When slecting "RESP", the
sygem switches GAS modueto sandbymode,and togdeto dsplay RESP
waveform and parameters.

NOTE
If only CO2 module isenabled, the CAPNO / RESP for this gption will be
displayed, otherwisethe GAS/ RESP will be displayed.
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Yy FILL SIGNAL
Pick "ON" to show thevaveformin afilledform.

y  CO2ALARM
Pick "CO2 ALARM" in GAS WINDOW to call up thefollowing meru:

ALARM LEVEL
AWRR LIMIT

APMEALMIT - 20 S

CO2 /ALARM WIN DOW

CO2 ALARM
Pick "ON" to enable alarm functionssuch as parameters blinking, audio alarm and
light
indicator.Pick "OFF' to disallethealarm functionsand there will bea"ﬁ" symbol
in theParameter Area

ALARM LEVEL
Selectablebetween 1and 2. Level 1 representsthe mostseriouscase.

EtCO2LIMIT
Alarm isadivatedwhen the EtCo2 excealsadjused ALARM HIGH limit or falls
below adjused ALARM LOW limit. (Range: 0.4~13%V step 0.1%V)
Default for upper limit is 6.3%V and for lower limitis 2.6%/.

FiCO2 HIGH
Alarmisadivatedwhen theFiCo2 excealsadjused ALARM HIGH limit.
(Range: 0.4~13%V step 0.1%V), Default for upper limit is 1.346V.

AWRR LIMIT
Alarm isadivatedwhen the AWRR exceeds adjusted ALARM HIGH limit or
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falls below adjused ALARM LOW limit.(Range:1-120BrPM )
Default for upper limit:
Adult/Pediatric: =~ 30BrPM
Neonate: 608°M
Default for lower limit:
Adult/ Pediatric: ~ 5BrPM
Neonate: 15BrPM
APNEA LI MIT
Pick it to st the standrd of judging an apnea case. It setsto 20- 60 seconds and
"OFF",
increases/deaeases by5s. Select OFF to disablealarm.

Yy  GASALARM
Pick "GAS ALARM" in GAS WINDOW to cl up thefollowing meu:

Et IT

FiN2O LIMIT

EtAA LIMIT

02 ALARM

FiAA LIMIT

ALARM LEWVEL Eto? LIMIT
Q2

Fio2 LIMIT

GASALARM WIN DOW

N20 ALARM and AA ALARM
Pick "ON" to enable alarm functionssuch as parameters blinking, audio alarm and
light
indicator.Pick "OFF' to disablethe alarm functionsand there will bea"ﬁ" symbol
in theParameter Area

ALARM LEVEL
Selectablebetween 1 and 2. Level 1 representsthemostseriouscase.

EtN20 LIMIT
Alarmisadivatedwhen the EtN20 excealsadjusted ALARM HIGH limit or falls
below adjusged ALARM LOW limit. (Range: 1~100%/, step4V)
Default for upper limit is 7326V and for lower limit is 33%V.
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FiIN20O LIMIT
Alarm isadivatedwhen the FiIN20 exceedsadjusted ALARM HIGH limit or falls
below adjusted ALARM LOW limit. (Range: 1~82%V, step®oV)
Default for upper limit is 736V and for lower limitis 33%0V.

EtAA LIMIT
Alarm isadivatedwhen theEtAA exceedsadjused ALARM HIGH limit or falls
below adjused ALARM LOW limit.

FiAA LIMIT
Alarm isadivated when theFIAA exceedsadjusted ALARM HIGH limit or falls
below adjused ALARM LOW limit.

NOTE:
FiAA and EtAA have dfferent alarm ranges for each anesthesia agnt as
a follow:
Anesthesiaagent Alarmrange | Step | Alarm limit default
HAL 0.1~5% 0.1% 0.5~1.5%
DES 0.1~18% 0.1% 5~10%
SO 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%
y  Zeroing

Pick "ZERO" in GAS WNDOW to cdl up thefollowing menu:
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IRMA CO2 probes:

Zeroing reeds to beperformed ONLY when an offsetin gas values isobserved, orwhen an
unspedfied accuracy messages displayed, iCO2 ACCURACY INVALID, PLEASE
ZERQO.

Allow 10 s2conds forwarm up oftheIRMA CO2 probes after power on before proceeding
with theZeroing Pracedure.

Allow the IRMA probeto warm upfor at least 10secondsafter changing thelRMA airway
adapterbefore transmittingthe Zero reference command.

IRMA AX+ probes:

Zeroing should be grformedevery timethe IRMA airway adapter is replaced, or
whenever an offset in gas valuesor an ungedfi edgasacarracy messgeis dispayed, iCO2
ACCURACY INVALID, PLEASE ZEROo.

Allow 30 seoonds forwarm up oftheIRMA AX+ probes after power onand after changing
the IRMA airway adapter before proceeding with the Zeroing Praedure. Thegreen LED on
the pobewill be blinking for appraximately 5 seconds whilezeroing isin progress.

If you presszero before pasdng ths ime, themessgeiCO2 UNABLE TO ZERO, SENSOR
WARMING U P will be shownand zeroing procedurewond be dme

Zeroing:
In orderto seaure high precision of the IRMA probe measurementsthe following zeroing
recommendations shold befollowed.

Zeroing is mrformed by snepping anew IRMA airway adapter onto the IRMA probe,
without conredingthe airway adapter to the patient circuit, and then choosea < ZERO> in
theZERO WINDOW menu.

Spedal care shouldbe talen to avoid breathing nea theairway adapter before or duringthe
Zeroing procedure. The presence of ambient air in the IRMA airway adapter isof crucial
importance for a successful Zeroing. If a ACO2 ZERO REFERENCE CALIB REQUIREDO
alarm should apear directly after aZeroing procedure, theprocedure hasto berepeated.

Always perform a pe-use check after Zeroing theprobe.

Warning
I ncorre ct probe Zeroing will result in falsegasreadings.
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NOTE

If the adapter is not conneded to theIRMA probe, the Zeroing will be impossble and
ACO2 MAPTA Rwill appear on the screen.

13.3GAS Alarm Messages

a) Physiological alarms
Theaarmis activatedwhen GAS parametersexceal the adjustedalarm limits:

Alarm Situation Visual prompt Audio sound

OAWRR value blinks.
OTheaarm indicaor
Respiration rate violaes flashes.

adjusgted high limit 0 Thealarm messgeis
dispayed in abadkground
corresponding tatslevel.

AWRR HIGH Activated

OAWRR value blinks.

0 Theaarm indcator
Respiration rate violakes flashes.

adjusted low limit 0 Thealarm messgeis
dispayed in abackground
corresponding tats lewal.

AWRR LOW Activated

OEtCo2 value blinks.
0 Theaarm indcaor
End Tidal Co2 vidates fl ashes. .
EtCo2 HGH adjugted high limit 0 Thealarm messgeis Activated
dispayed in abadkground

corresponding tdtslevel.

OEtCo2 value blinks.
0 Theaarm indicator
End Tidal Co2 vidates flashes. .
EtCo2 LOW adjugted low limit 0 Thealarm messgeis Activated
dispayed in abackground

corresponding tatslevel.
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FiCo2 HIGH

FiCo2 vidatesadjusted
high limit

0 FCo2 value blinks.

0 Theaarm indicator
flashes.

0 Thealarm messgeis
dispayed in abackground
corresponding tatslevel.

Activated

CO2 RESP
APNEA

Non-respirationcondition
overrunsadjusted time

0 Theaarm indcator
flashes.
O0Themessae"CO2 RESH
APNEA" blinksin red
badkground.

Activated

EtN20OHIGH

End Tidal N20 violates
adjugted highlimit

OEtN20value blinks.

0 Thealarm indcaor
flashes.

0 Thealarm messgeis
dispayed in abadkground
corresponding tatslevel.

Activated

EtN20LOW

End Tidel N20O violates
adjugted low limit

OEtN20Ovalue blinks.

0 Thealarm ind cator
flashes.

0 Thealarm messgeis
dispayed in abadground
corresponding tatslevel.

Activated

FiIN20O HIGH

FiN20 violatesadjusted
high limit

0 N20O value blinks.

0 Theaarm indcator
flashes.

0 Thealarm messgeis
dispayed in abadkground
corresponding tdtslevel.

Activated

FiIN20O LOW

FiN20 violatesadjusted
low limit

0 EN20 value blinks.

0 Thealarm ind cator
flashes.

0 Thealarm messgeis
dispayed in abackground
corresponding tatslevel.

Activated

EtAA HIGH

End Tidal AA violates
adjusgted highlimit

OEtAA value blinks.

0 Theaarm indcator
flashes.

0 Thealarm messgeis
dispayed in abadkground

corresponding tatslevel.

Activated
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EtAA LOW

End Tidal AA violates
adjugted low limit

flashes.

OEtAA value blinks.
0 Thealarm indcaor

0 Thealarm messgeis
dispayed in abackground
corresponding tatslevel.

Activated

FAA HIGH

FiAA vio latesadjusted
adjusgted highlimit

flashes.

0 FAA value blinks.
0 Thealarm indcaor

0 Thealarm messgeis
dispayed in abadkground
corresponding tatslevel.

Activated

FAA LOW

FiAA violatesadjused
adjugted low limit

flashes.

0 FAA value blinks.
0 Theaarm indcaor

0 Thealarm messgeis
dispayed in abackground
corresponding tatslevel.

Activated

b) Technical alarms

Alarm

Cause

Solution

Explanation

CO2SYSTEM FAULT
#1234

Sensor error

Turn the systemoff and
on and if probem still
exists, contact dter sales
serviceof manufacturer.

Alarm level 2- the message is
displayed in yellow baclkground.
By pressing ALARM SILENCE,
badground becomes gray and
alarmis disabled and ignores this
fault.

CO2REPLACE
ADAPTER

IR signallow

Change adapter

Alarm level 2- the messege is
displayed in yellow background.
By pressingALARM SILENCE,
badground becomes gray and
alarmis disabledfor 120 sec.

CO2NO ADAPTER

Thereis no adaptor
connectedtothe sensor.

Connrect adapter

Alarm level 3- the message is
displayed in cyan badkground. By
pressng ALARM SILENCE,
badground becomes gray and
alarmis disabled and ignores his
fault.

CO2INVALID

CO2outside specified
accuracy range.

Zero the sensor, if the
problemstill exigs,
contactafter salessavice
of the manufacturer.

Alarm level 2- the message is
displayed in yellow background.
By pressing ALARM SILENCE,
badkground becomes gray and
alarmis disabled and ignores his
fault.
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Zero the sensor, if the

problemstill exigs, turn

- I
displayed in yellow background.

N20 outside specified offandonthesystemand | o "o g ALARM SILENCE
N20INVALID if againthis message y pressing '
accuracy range. aft badkground bemmes gray and
appearscprtact e alarmis disabled and ignores his
salesseaviceof fault.
manufacturer.
Zerothe sensor, if the _
problemstill exists turn | Alarm level 2- the message is
Agent outside ified off and onthe systemand glsplayeq mXI(_el,LORWszl:II?ErEL::ng
AGENT INVALID 9 Shed if again this message y pressing :
accuracy range. oft badcground bemmesgray and
appearscprtact e alarmis disabled and ignores his
salesseviceof fault.
manufacturer.

In IRMA AX+ modke,if there
is two anesthesiagents

Alarmlevel 2- themessageis
displayedin yellow
background. By

AGENT mixturein patient airway -
MIXTURE and their concertration pressing ALARM SILENCE,
exceedagent detection backgroundbecomesgray and
threshalds, thealarmis disabledfor 120
SEC.
- Theaccuracy of theagent
identificationand
measurement could not be
guarantee. Alarm level 3- the message is
- Morethan2 anesthetic displayed in cyan badground. By
AGENT agentsare presetin the pressingALARM SILENCE,
UNRELIABLE breathingcircuit badkground bemmesgray and
- High concentrationsof alarmis disabled and ignores his
solvents, cleaningagents fault.
or other interferinggases
arepresetin the
breathingcircuit
Turn the systemoff and | Alarm level 2- the message is
. ; on and if problem still | displayed in yellow background.
gS/IZBIINE\l(?r%DIgESSURE ﬁprglr);inr;[gprgilreoms de exists, contactafter sales| By pressingALARM SILENCE,

serviceof manufacturer.

badkground becomes gray and
alarmis disabledfor 120sec.

Turnthesystemoffand | Alarm level 2-themessage is
CO2INVALID Internaltemperatureoutside | onandif problemstill displayed in yellow baciground.
AMBIENT operationrange exists, contactafter sales By pressing ALARM SILENCE,
TEMPERATURE : e badground becomes gray and
serviceof manufecturer. alarmis disabledfor 120sec.
] Alarm level 3- the messege is
S < o ConurECtSG_"'SOf it displayed in cyan badground. By
ensor is disconrectedfrom | problemexis agnin, pressing ALARM SILENCE,
COZNO SENSOR system Contactaftersales badkground becomes gray and
serviceof manufacturer. alarmis disabled and ignores this
fault.
Alarmlevel 2- themessageis
CO2ZERO CO2valueismorethan800 | Peform zeroi ng displayedin yellow .
REFERENCE CALIB PPM (0.80%V) and _ pro<_:edure|n an background. By pressing
REQUIRED measurementaccurecy is environmentwith CO2 ALARM SILENCE,

low.

lessthan0.8%%V.

backgroundbecomesgrayand
alarmis disabledfor 120 sec.
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C) Messages
M essage Cause Solution Explanation
Manuwal setting and if no
breath is detectedfor 30 min
and ETCO2 is less than 4| Enter GASwindowand
g%z\l\?gg\?l\l/?ODE mmHg for more than 30 min | setWORK MODE on
or whenthe monitor doesna | MEASURE.
detect adapter of IRMA
sensor for 10 min.
CO2UNABLE TO Zero button is pressedbefore
ZERO, SENSOR waiting for the sensor to be
WARMING UP warmed up (30 sec).
Status LED onthe IRMA probe:
Steady green light System OK
Blinkinggreen light Zeroingin progess
Steady blue light Anestheticagent present
Steady red light Sensorerror
Flashing ed light Chedk adapter

1 Valid for IRMA AX+ probesonly.
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14.1 GENERAL

GAS monitoring provides a continuouswaveform of airway gas concentration as a function of
time. Thewaveform enablesphysician toevaluateadequacy of gas exchangein thelungs, irtegrity
of thepatien t airway, cardiopulmorary functionand ventilatorfunction.

Vital sign montor uses sdestream method for gases measurement.

ThelSA product family consids of threetypes ofsidesteam gasanalyzers (ISA CO2,1SA AX+
and ISA OR+), intended to beconreded tothe monitorfor monitoring ofbreath rate and the
following breahing gases:

ISA CO2: CO2

ISA AX +;  CO2,N20, Halothane(HAL), Enflurane (ENF), Isoflurane (ISO), Sevoflurane
(SEV) and Desflurane (DES)

ISAOR +: CO2,02, N20, Halothane(HAL), Enflurane(ENF), Isoflurane(1SO), Sevoflurane
(SEV) and Desflurane (DES)

ISA CO2,I1SA AX+ andISA OR+ are intended to be connededto a patient breathingcircuit for
monitoringof inspred/expred gasesduringanesthesiayeavery andrespiratory care. The intended
environment is the operating suite, intensive care unit and patient room. ISA CO2 is also
intended to be ued in road ambuances.

The intended patient population is adult, pediatric and infant patientsThe Nomoine Product
Family is intended to be ugd with sydems that include theMasimo ISA gas measurement
technology(ISA). The Nomdine Product Family is indicatedfor the measurementof respiratory
rate and respiratory and anestheticgases in adult, pediatric and infant patients. The Nomoine
Product Family includessing e useand multi-use @vicesfor gassamplingand/oroxygen delivery.
The Nomolne Produwct Family is indicated for use by clinica professonals in hedthcae
environments,including moble environments.

Warning

The | SA sidestream gasanalyzer isintended for useby authorized healthcare
profesgonalsonly

The ISA sidestream gas analyzer is intended only as an adjunct in patient
assesment. It must be used in conjunction with other assessients of clinical signs and
symptoms.
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NOTE

An |SA sidestream gas analyzer shall only be conneded to medical devices

approved by Masimo Sweden AB.

(U.S. Only):

Federal law restrictsthis device to saleby or on the order of a physician.

For professonal use. See instructions for use for full prescribing information,
including indications,contraindications, wa nings, precautions and adverseevents.

Thecomhnation of ISA and monitor shall be considaed aME SYSTEM.

Meaauring principle

Gas monitoring uses ifrared (IR) spedroscopymethod tomeasureand identify different gases.
Infrared spedroscopy is used to measurethe concentration of moeaulesthat absorbinfrared
light. Since theabsorptionis proportional to theconcentration of gas moleaule,the concentration
can bedetermined by compaing itsabsorption.

For ISA AX+ or ISA OR+ sensor,absorptionof nine different wavelengthsof infrared light is
measured in order to identify the gases and measuretheir concentrations.

Themeasuement ofCO2, N20and anaestheticagentsin the eahing gas mixtureis bagd on
thefact that the different gags absorb irfrared light at sgdfic wavelengths. Since ISA analyzer
analyzes thebreathing gas mixture, theamountof infrared light absobed by the gases is
measured continuously by the ifrared spedrometer.

A microprocessorcontinuouslycaculatesthe CO2, N20 and anestheticagent concentrations
from theinfrared light absorptionmeasurementsusing matix cdculations toidentify which
anestheticagents ae presentin thegas mixture.

Thesamplingflow ratefor all applicaions ofISA analyzeris50 + 10 snl/min.
Measurable parametersby ISA sensorare:

EtCO2, EtN20, EtAA (Endtidal of thesegases), FICO2, FIN20 and FIAA (Fractioninspratory
of thesegases) and Air Way Respiratory Rate and MAC.

Fi andEt valuesare dispayed after a breath and averageof RESPvalue is updtedregularly.
For moredetails,pleaserefer to Technical Spedfi cationsedion.

NOTE
It takes lessthan 10 seconds to display gas waveform data and 1 minute that the
accuracy and other operating spedfication of the system comply with technical
spedfi cation in Spedfi cation chapter.

Title: LM1810 User Manual

Document Number: D0O00094 | Page3



../Downloads/UM-E-P19-Specification-130623.doc

Chapter 14: GAS Monitoring (Sidestream) User Manual

MAC (Minimum alveolar concentration)

Minimum alveolar concentration or MAC is a concept used to compae the strengths of
anestheticvapors;in simpleterms,it is defined as the concentrationof thevapor inthelungsthat
Is needed to prevent movenent (motor response)n 50% of subeds in responseto surgicd
(pain) stimulus.

The MAC value maybe cdculated and dispayed by using end-tidal (ET) gas concentrations
acwrdingto thefollowing formula:

MAC = %ET (AA)/X (AA7) + %ET (AAL)/X (AA,) + %ET (N20)/100
X(AA): HAL=0.7%%, ENF=1.7%, |SO=1.1%%, SEV=2.05%, DES=6.0%

NOTE
The patient ageas well asother individual factorsis not taken into account in the above
described formula. ET gasconcentrations for secondary agent (AA2) are only available
for ISA (Multi-gas) probe.

14.2 Nomoline Family sampling lines

ISA samples gas from therespiratory circuit through theNomdine Famiy samplingline at arate
of 50sml/min, making meaurements of GO, possble for adult, pediatricand infant patients.

The Nomoine Family sampling lines incorporate a unique water separation (NO M Qisture)
sedion, which removescondensed water. The NOMO <sedionis also fitted with a bacteria filter
that potectsthe gasanalyzer fromwater intrusion anccrosscontamination.

Aslongasnosamplingline isconneded, thelSA gasanalyzer remainsin a low-power sleep mode.
Once the sampling line is conreded, the ISA gas analyzer switches to measuring modeand
starts celivering gas data.

The Nomoline Family sampling lines are available in a wide variety of versionsfor both
intubated and sponeneously breathing patients and in both disposble and re-spcsable
configurationsi intubated patientscan for instance be moitored usingthe disposble Nomoline
Nasa CO, Cannula or a comhnation of the multiple patient use Nomoline Adapter and a
disposbleNomdine Nasal CO, Cannulawith Luer Conredor.

The disposable Nomoline Airway Adapter Setis an alter nativeto using a combination of the multiple patient
use NomolineAdapter and a disposable NomolineExtension/ T-adapter.
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The Nomoine Adapter may be ued with other third party sampling lines and cannulas.Please
however notethat the Nomdine Family of sampling lines are designed for optimal performance
and measurement fi delity when used with theISA gas analyzers. For instance, when conneding
to a respiratory circuit, the Masimo T-adapter provides a central gas sampling point thereby
minimizing therisk of ssmpling line acdusion (see below)

For optimal water handling, alwaysuse T-adapters with the sampling point in the center of the adapter, as
showntotheleft above.

Warningsrelated to sampling line

Warning
Useonly airway T-adapters with the sanpling point in the center of the adapter.
Do not useT-adapter with infants, as thisadds 7 ml dead spaceto the patient
Cir culit.
Do not apply negative presaur eto removecondensed water from the Nomoline
Family sampling line.
Too strong positive or negative presaurein the patient cir cuit might affect the
sample flow.
Strong scavenging suction presaur e might affect the sample flow.
Do not lift the ISA gas aalyzer by the sanplinglineas itcould discomedad fromthe
| SA, causing the ISA gas analyzer to fall on the patient.

NOTE
Using sampetubesor cannulas with larger inner diameter than 1 mm will increase
| SAGs tatal system responsetime.
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14.3 Nomoline Family sampling line replacement

Nomoline Family sampling lines shouldbe replaced acardingto goodclinical practice orwhen
thesamping line gets ocduded.Ocdusion occurswhen water, seaetionetc. is aspired fromthe
respiratory circuit to such extentthat ISA cannot maintainthe normal 50 sml/min sample flow.
This situationis indicaed by a red flashinggas inlet conredor and an alarm messge; Replace
the Nomoineand wait until the gas inlet connedor switclesto green indicaingthatthe ISA gas
analyzer is ready for use.

Warning

Replacethe sanpling lineif thesampling lineinput connedor starts flashingred, or
the

Monitor displ ay s ek san@ihgeined message.

Do not usesampling lineif it or its packageis damaged and return it to the vendor.
Useonly the recommended | SA sampling line by the manufacturer. Other sampling
linesmay causesensorimproper performance. (Refer to Accessorieschapter for more
detail)

14.4 Preparatory stepsfor Multi-gasmonitoring

To st up ISA analyzer, follow thesesteps:

1. Seaurely mountthelSA analyzer.

Conmed thelSA analyzer interfacecable into carespondingconredor ontheside anel
of patientmonitor.

3. Conrd aNomdine Family samplingine to the SA analyzer input canedor. It will
click into place when properly seded.

4. Conred thegas samplexhaust port to acavenging sysem or return thegas tothe
patient circuitto prevent pollutionof the operation room when N>O and/oranesthetic

agents aebeing used.
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NOTE
Returning thelSAd sxhaust gas tahe patient circuitis not alloved inthe USA.

Power on themonitor.
A gee indicaorindicaes ttat thelSA analyzer is ready for u.

o o

Fifth Preparatory Step

7. Perform apre-usecheck as afollowing (11-5 sedion):

Warning

Do not operate thel SA sidestreamgas analyzer if theenclosureis damaged.
Do not placethe | SA gasanalyzer in any position that might causeit to fall on the

patient.

Carefully route the samplinglineto reducethe risk of patient entanglement or
strangulation.

Do not usethe ISA gas aalyzer with meter ed-doseinhalers or nebulized
medications as thismay clog thebacteriafilt er.

Measurements can be affected by mobile and portable RF communications
equipment. It should be assired Makesurethat thel SA gas analyzr isused in the
electromagnetic envir onment specified in EM C sedion of this manual.

The | SA sidestream gasanalyzers a e not designed for MRI (magnetic resanance
imaging) environments. Duri ng (MRI) scanning, ISA must beplaced outside the
MIR suite.

Useof high frequency electr osur gical equipment in the vicinity of the ISA/monitor
may produce interferenceand causeincorr ect measurements.

Do not usethe Nomoline Airway Adapter Set I nfant with adult/ pediatric patients.
Do only usesampelines intended for anesthetic agents if N2O and/or anesthetic
agents are being used.

Do not re-usedisposable single-patient useNomoline Family sampling linesdue to
the risk of cross contanination

Title: LM1810 User Manual

Document Number: D0O00094 | Page7




Chapter 14: GAS Monitoring (Sidestream) User Manual

Dueto therisk of patient cross-infection, alwaysusea bacteria filt er on the exhaust
port sideif sampled gasisintended to bere-breathed.
Exhaust gass dhould bereturned to the patient cir cuit or to a £avenging system.

NOTE

Thel SA analyzer should be seaurely mounted in order to avoid therisk of damage
to thel SA.

Do not operate the ISA sidestream gas analyzer outsidethe speifi ed operating
environ ment.

14.5 Indicator statuson the ISA sensor:

Steady green light ISA in operationand OK

Blinking green light Zeroing in progess

Steady blue light Anestheticagent present

Steady red light ISA sensor error

Blinking red light Chedk samplingline
14.6 Pre-usecheck

Before conneding theNomdine Family samplindine to the beahingcircuit, do thefollowing:
1. Conred thesamplingline to the SA gas inlet conredor.
2. Cled thatthegas inet conredor islit with asteady green light.

3. For ISAOR+:
Ched that theO2 reading onthemonitor is carect (21 vol%.

4. Breathe briefly into the sampling line and ched that montor dispays a valid CO;
waveform and valid values.

5. Ccdude thesamplinglinewith afingertip andwait for 10 sconds.
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6. Chedk that ocdusion alarm is disgayed on the monitor and that the gas inlet conredor
shows dlashing ed light.

7.1f applicable:
Perform atightnessheck of thepatientcircuit with thesampling line attached.

NOTE
Variations in barometric presauredo not haveany effects dueto internal
barometric pressure compensation.

There areno adverseeffects on staed performancedue to cycling pressur e of up to
10 KPa.

Warning

D o nusethe devicein the environ ment which contains flammable anesthetic gas.

Beforeany inter pretations a e made of EtCo2 reading and waveform, asaire that
the capnography sysem is functioning correctly. Monitor contaminationby
secretionsand Partial obstruction of sampling linewith water canresult in distorted
CO2 waweforms. A leak in the samplinglinemay result in low EtCo2
measurements. Chedk the monitor to seeif it is fu nctioning properly.

Returning sanpled gasto the patient br eathing sysem may causeinfection.

Do not expose themonitor with sidestream capnography module to vibration and
impact.

Verify | SA sensor detection beforestarting GAS or CO2 monitoring.Unplug the
| SA sensor fromits connedor to verify that the error messagge” CO2 NO SENSOR
"is displayed.

Positioning themonitor lower than the patient may fadlitatecondensed water and
secretions movetowar ds the sysem thereby resulti ng in blockage offilt ers. Keep the
system prefer ably abovethe patient level. This prevents s&retions and water
dribbling down thetube towards themonitor end and extends the lifetimeof the

filt ers.
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NOTE
Do not apply tensionto thel SA sensor cable.

14.7 Zeroing procedure

The gas analyzer neeals from time to time to establish a zero reference level for the gas
measurementsand theflow. The zero calibration is terereferred to asfi eroing'.

ISA performszeroing by switching the @ sampling from the respiratory circuit to ambient air.
The automatic zeroingis performed 1 to 3 timesper day, and takes lessthan 3 seconds for ISA
CO, gasanalyzersand lessthan 10 £oonds forlSA Multigasanalyzers.

After zeroing procedure is competed, a flat line signal and mesage AZEROING IN
PROGRESS0 will bedisplayed.

During zeroing, if ISAGs exhaustgas is returned to the patient circuit, the returned gas level will
bedifferent fromthegas level at the smpling gte.

Warning

Since a successful zeroing requir es the presence of ambient air (21% Oz and 0% CO3),
ensure that the ISA is placed in a well ventilated place. Avoid breathing near the ISA
sidestreamgas analyzer beforeor during the zroing procedure.

NOTE
Using spedal clamps, designed by the manufacturer, for connecting |1 SA sensa's to
serum stand.
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14.8 GASWIN DOW

Thefollowing itemsare dispayed in CO2 rameter window:

EtCo2 Unit

I

EtCo2 m,'»an AWRR AT AWRR Unit

BreM 1 2 —+— Airway Respiration Rate
End Tidal CO2 «—F}—— 43

Alarm off Symbol <——

FiCo2 2 ——+— Fraction Inspiratory CO2
mmHg
|

!

FiCo2 Unit
CO2 PARAMETER WINDOW

B

If Multi-gas sensors used, GAS parameter window will beas follows:

Airway
Alarm off Symbol Alarm off Symbol Alarm off Symbol Respiration Rate  AWRR Unit
for AA for N20 for 02
T T
AWRR BrPM
Minimum Alveolar  End Tidal
Concentration Alarm off Symbol 1 2
for Co2 & AWRR+—T XX
J [ [ [
MAC ISO N20 02 Co2
2 3 Et %v 223 1 8 %V Zg 72 %V 223 84 mmHg 43
Fi 0.9 | 36 50 2
Co2 Unit
Fraction Inspiratory

GAS Unit

GAS PARAM ETER WI NDOW

NOTE
After capnography probeis comeded to the monitor, atfirst sensortype (ISA or

IRMA) is detected by the sysem and then displayedin front of the CO2 dgnal.

The system displays Gas window for IRMA sensor asdefault. To observe Gas
window for | SA sensar, exit Gas window and enter it again while ISA probeis

conneded to the sygem.
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The Capnogaphy Windowfor Sidestiean sensorin differentmodes isas follows:
CO2 WINDOW in CO2(ONLY) mode

- B mmis

SIGMAL SCALE - 100 mmHa

02 COMPENSATE

MPENSATE 50

GAS WIN DOW in AX+ mode

- Bmm/s

GAS WINDOW in OR+ mode
Capnography Window of sidestream sensor in dif ferent modes

Yy Co2 INIT

Pick this temto adjustCO2 neasurement unt. (Options: nmHg, KPa, %V)

EtCo2 in %V is the Et62 value (in mmHg) divided by ambient baxomeric pressue
(in mmHg)which is a grcentage of thebarometric pressue.

P

EtCo 2(mmHg )

EtCo2(%V) =
Brometric (mmHg )
133.322 P
EtCo2(KPa) = BicoZ(mmnte)

1000
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y  SIGNAL SWEEP
Select it to adjustMulti-gas sgnals sweep. Available options folSIGNAL SWEEP
are3, 6, 12/5and 25mm/s.

Yy SIGNAL SCALE
Depending on selectedsignal chosen by user different scde optionsare available as

following table:
CO2 Waveform Scale | O2 Wavdorm Scale | N20 Waveform Scale | AA Waveform Scale
0-50 nmHg, 0-6%
0-100 mmHg, 0-10% oY o 1,2,3,5,10,20%
0-200 mmHg, 0-20%V <AUTOSCALE> <AUTOSCALE> <AUTOSCALE>

<AUTOSCALE>

AUTOSCALE is an optiorio adjustthe de automaticly to dsplaywaveformin the lest
way.

y  WAVEFORM
Pick this item to select which gas waveform is disgdayed on the screen. Available
Optionsare CO2,N20, 02, andAA.

y 02 COMPENSATE

The presence of oxygen can causesomeinterferencein CO2 measurement.This is
knownas spedral broadening, andmustbe compensted.

The O2 compenstionis performed automaticdly for al ISA sensorswith the oxygen
sensor available on it. When using an ISA without an oxygen sensor, i.e. when
oxygen measurementis performed by the other device like anesthesia machinesand
ventilators, thecurrentoxygen concentrationshould beransmtted tothesensor.
When thereis not O2 sensor,available optionsfor COMPENSATE are OFF and 1-
100% O2. If thereis O2 sensor,only "AUTO" will be available and it cannot be

changed.

Yy N20O COMPENSATE

The presence of N20 can cause someinterference in CO2 measurement. This is
knownas spedral broadening andmustbe compensted.

N20 is measured and automaticdly compensted for in ISA sensors(AX+/OR+).
Therefore N20 concentrationshould bearansmitted tolSA sensor(CO2).

Available optionsare 0-100%N20.
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NOTE
You can e this option only when | SA (CO2) sensoris comeded to the system.
In other modes (ISA AX+/OR+), this option is eliminated from the r espective
menu. In other words CO2 menu for 1SA (CO2)and IRMA (COZ2)is similar
exceptfor A N2 MPEBISATEO ptoon.

In 1SA OR+, if the concentration of aneshesiaagent d o e sexcest agent
detectionthreshold, " AA?" will be displayedinstead of the name of anesthesia
agent in Multi-gasparameter s window.

In ISA OR+, if thereis two aneshesia agents mixturein patient airway andtheir
concentration exceeal agent detection thr esholds, themessage "AGENT
MIXTURE" isdisplayed onthe screen.

When not using gas monitoring functions, it is suggested to disconned the
sensar. When gasmonitoring isnot used,it is suggested to disconned the sensar.

If the monitor doesné detect any CO2 sgnal for 30 minutes after conneding | SA
sensar, the sensoris automatically disabled and goes to "standby” mode to
decreasethe power consumption and extend the life cycleof IR saurce and | SA
sensar.

| SA sensor remainsin standby mode until the sampling lineis comededto it. As
soonas the sanplinglineis comeded, the sensor switches onand starts
measurement.

For enabling ISA sensor, you can enter Gas wndow and set the monitor to
Measuremode.

y  GASUNIT
Pick thisitem to adjust measurementunit for 02, N20, AA (DES, HAL, 1SO, ENF,
SEV) (Options: KPa, %V)

Yy AGENT
In ISA AX+/OR+, thereis automatic identificaionof anesthesiaagent and "AUTO"
is displayed in menu and couldn'tchange.

y  WORK MODE

Available options forWORK MODE are "g¢andby" and "mesure”.

Thedefaultis "measure” mode When gas montoringis required, &l ect "measre”
mode." sandby"modedisabks montoring to ceaeasethe paver consumptonand
extend thdife cycles of IR souceand ISA modue.

y  GASRESP

Select thisitem to de¢rmine thet respirationevaluationis performed by "Multi-gas”
or "RESP' module.Availableoptionsare"GAS" and "RESP'. When selecting
"RESP", the system swthes Multi-gasmodule to sandby modeand displays REP
waveform and parameters.
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Yy FILL SIGNAL
Pick "ON" to show thevaveformin fill ed form.

y  CO2 ALARM
Pick "CO2 ALARM" in GAS WINDOW to cal up thefollowing menu:

CoZ2 ALARM

ALARM LEVEL
AWRR LIMIT

APMEALMT - 20 %

CO2 ALARM
Pick "ON" to enable alarm functions such as parameters blinking, audio alarm and
lightindicator. Pick "OFF' to disablethe alarm functions and there will bea" "
symbolin Multi-gasParameter Area.

ALARM LEVEL
Selectablebetween 1 and 2. Level 1 representsthe mostseriouscase.

EtCO2LIMIT
Alarm is adivatedwhen the EtCo2 exceals adjused ALARM HIGH or LOW limit
(Range: 0.4~130V step 0.%0V)
Default for upper limit is 6.3%6V and for lower limitis 2.6%/.

FiCO2 HIGH
Alarm is adivated when the FiCo2 excedals adjused ALARM HIGH limit (Range:
0.4~13%V step 0.%V). Default for upper limitis 1.3%/.

AWRR LIMIT
Alarm is activatedwhen the AWRR exceedsadjustedALARM HIGH or LOW limit.
(Range: 1-120BrPM)
Default for upper limit:
Adult/Pediatric: 3BrPM
Neonate: 60BrPM
Default for lower limit:
Adult/Pediatric: =~ 5BrPM
Neonate: 15BrPM
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APNEA LI MIT
Pick it to st the standrd of judging an apnea case. It setsto 20 - 60 seconds and
"OFF" and inaeases/deaeases by5s.

y  GASALARM
Pick "GAS ALARM" in GAS WINDOW o cdl up thefollowing meru:

FiM20 LIMIT

Etas LIMIT

02 ALARM

FisA LIMIT

ALARM LEVEL EtOZ LIMIT
Q2 LIV

Fio2 LIMIT

N20O ALARM, AA ALARM and O2 ALARM
Pick "ON" to enable alarm functions such as parameters blinking, audio alarm_and
lightindicator. Pick "OFF' to disablethe alarm functions and there will bea" "
symbolin Multi-gasParameter Area.

ALARM LEVEL
Selectablebetween 1 and 2. Level 1 representsthemostseriouscase.

EtN20 LIMIT
Alarm is ativatedwhen the EtN20 exceedsadjustedALARM HIGH or LOW limit.
(Range: 1~100%V s¢pl%V)
Default for upper limit is 736V and for lower limitis 334V.

FiIN20O LIMIT
Alarm is activatedwhen the FIN20 exceedsadjustedALARM HIGH or LOW limit.
(Range: 1~824V, sted%V)
Default for upper limit is 736V and for lower limitis 33%0V.

EtAA LI MIT
Alarm is activatedwhen the EtAA exceedsadjused ALARM HIGH or LOW limit.

FiAA LIMIT
Alarm is activatedwhen theFAA exceedsadjusted ALARM HIGH or LOW limit.
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NOTE:

Alarm rangeand alarm limit default of different aneghesia agents are
mentioned in the table below:

Anesthesiaagent Alarmrange | 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%
EtO2 LIMIT

Alarm is ativatedwhen the EtO2 exceedsadjused ALARM HIGH orLOW limit.
(Range: 18~105%V step1%V)
Default for upper limit is 100%and for lower limit is 50%.

FIO2 LIMIT

Alarm is activatedwhen the FO2 exceals adjused ALARM HIGH orLOW limit.
(Range: 18~105%Vstepl%V)
Default for upper limit is 10046V and for lower limitis 50%/.
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14.8 GAS (Sidegr eam) Alarm Messages

a) Physidogical alarms

Thealarmoccurs when Gas parametersexceed the adjusedalarm limits:

Alarm

Situation

Visua prompt

Audio sound

AWRRHIGH

Respiration rate violaes
adjugted highlimit

OAWRR value blinks.
OTheaarm indicaor
flashes.

0 Tdhaen messgeis
dispayedin abadkground

corresponding tatslevel.

Activated

AWRR LOW

Respiration rate violakes
adjuged low limit

OAWRR valueblinks.

0 Tdhaen indcaor
flashes.

O0Theaarm messgeis
dispayedin abadkground
corresponding tatslevel.

Activated

EtCo2 HGH

End Tidal Co2 vidates
adjusted highlimit

OEtCo2 value blinks.

0 Tdhaen indcaor
flashes.

0 Tdhaen messgeis
dispayedin abadkground

corresponding tatslevel.

Activated

EtCo2 LOW

End Tidal Co2 vidates
adjusted low limit

OEtCo2 value blinks.
OTheaarm indcaor
flashes.

O0Theaarm messgeis
dispayedin abadkground
corresponding tdtslevel.

Activated

FiCo2 HIGH

FiCo2 vidatesadjugted high
limit

0 FCo2 value blinks.
OThealarm indicaor
flashes.

O0Theaarm messgeis
dispayedin abadkground
corresponding tatslevel.

Activated

CO2 RESP
APNEA

Nonrrespirationcondition
overrunsadjusted time

0 Thealarm indcaor
flashes.
O0Themessae"CO2 RESP
APNEA" blinksin red
badkground.

Activated
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EtN20 HIGH

End Tical N20O violates
adjugted highlimit

OEtN20value blinks.
OTheaarm indcaor
flashes.

OTheaarm messgeis
dispayedin abadkground
correspondng toitslevel.

Activated

EtN20LOW

End Tidel N20 violates
adjusted low limit

OEtN20Ovalue blinks.
OTheaarm indcaor
flashes.

O0Theaarm messgeis
dispayedin abadkground
corresponding tatslevel.

Activated

FiN20O HIGH

FiN20 violatesadjusted
high limit

0 HN20 value blinks.
OTheaarm indcaor
flashes.

OTheaarm messgeis
dispayed in a ladground
corresponding tatslevel.

Activated

FiIN20O LOW

FiN20 violates adjusted low
limit

0 N20 value blinks.
OTheaarm indcaor
flashes.

O0Theaarm messgeis
dispayed in a ladkground
corresponding tatslevel.

Activated

EtAA HIGH

End Tidal AA violates
adjusgted highlimit

OEtAA valueblinks.
OThealarm indicaor
flashes.

O0Theaarm messgeis
dispayed in a ladground
corresponding tatslevel.

Activated

EtAA LOW

End Tidhl AA violates
adjuged low limit

OEtAA value blinks.
OThealarm indicaor
flashes.

OTheaarm messgeis
dispayed in a lackground
corresponding tatslevel.

Activated

FAA HIGH

FiAA vio latesadjusted
adjusgted highlimit

0 FAA vaue blinks.
OThealarm indicaor
flashes.

O0Theaarm messgeis
dispayed in a ladkground
corresponding tdtslevel.

Activated
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FAA LOW

FiAA vio latesadjusted
adjuged low limit

0 KAA value blinks.
OTheaarm indcaor
flashes.

O0Theaarm messgeis
dispayed in a ladkground
corresponding tatslevel.

Activated

EtO2HIGH

End Tidal O2 violates
adjuged highlimit

OEtO2 \alue blinks.
OThealarm indicaor
flashes.

O0Theaarm messgeis
dispayed in a ladkground
corresponding tatslevel.

Activated

EtO2 LOW

End TidalO2 violates
adjugted low limit

OEtO2 \alue blinks.
OTheaarm indcaor
flashes.

O0Theaarm messgeis
dispayed in a lackground
corresponding tdtslevel.

Activated

FO2 HIGH

FiO2 violatesadjusted high
limit

0 FO2 valueblinks.
OTheaarm indicator
flashes.

O0Theaarm messgeis
dispayed in a ladkground
corresponding tatslevel.

Activated

FiO2 LOW

FiO2 violatesadjugted low
limit

0 KO2 valueblinks.
OTheaarm indcaor
flashes.

OTheaarm messgeis
dispayed in a ladkground
correspondng toitslevel.

Activated

FiO2 Too Low

FiO2 falls below 18%.

0 KFO2 valueblinks.
O0Thedarm indicaor
flashes.

0Theadarm Level 1- the
messgeis dsplayed inred
badkground.

Activated
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b) Technical alarms
Alarm Cause Solution Explanation
Alarmlevel 2- themessageis
Turn the systemoff and g;pkl'ggﬂg )é?/"p?\rltve sing
CO2SYSTEM FAULT Sensor error on. If the prodem sitil ALARM SILENCE,

#1,2,3,4

exists, contact dter sales
serviceof manufacturer.

backgroundbecomesgray and
alarmis disabledandignores
this fault.

CHECK SAMPLING
LINE

samplingline isnot working

Replacethe sampling
line

Alarmlevel 3- themessageis
displayedin cyanbackground.
By pressingALARM
SILENCE, background
becomesgray andthealarmis
disabledfor 120sec

SAMPLING LINE

Samplinglineoccluson

Replacethe samping

Alarmlevel 2- themessageis
displayedin yellow
background. By pressing

serviceof manufacturer.

CLOGGED line ALARM SILENCE,
backgroundbecomesgray and
alarmis disabledfor 120 sec.
Alarmlevel 2- themessageis

Zerothesystem. If the g;pgfgq'g é§||%$ing
CO2INVALID CO2 outside specified probemstill exigts, ' ALARM SILENCE,
accuracy range. contactaftersalessavice backgroundbecomesgrayand
of manufacturer. alarmis disabledandignores
this fault.
Alarmlevel 2- themessageis
Zerothe sensor, if the S:Cpklaygﬁg Bée"mr’\és n
02 outside specified problemstill exigs, g oY P 9
OZINVALID accuracy ran contactAftersales ALARM SILENCE,
T serviceof manufacturer backgroundbecomesgray and
" | alamisdisabledandignores
this fault.
Alarmlevel 2- themessageis
Zerothesensor. If the displayedin yellow :
N20 outside specified roblemstill exists background. By pressing
N20OINVALID ACCUracy ran gontactAftersaIes ALARM SILENCE,
acy range. . backgroundbecomesgray and

serviceof manufacturer. g h
alarmis disabledandignores
this fault.
Alarmlevel 2- themessageis

Zerothesensor. If the S:';\Scpll?cfﬂg )éiugr’és ng

Agent outside specified problemstill exigs, '
AGENT INVALID accuracy range. contactAftersales ALARM SILENCE,

backgroundbecomesgray and
alarmis disabledandignores
this fault.
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AGENT MIXTURE

In ISA AX+, if thereistwo
anesthesiagents mixturein
patient airway and their
concentrationexceedagent
detectionthreshdds

Alarmlevel 2- themessageis
displayedin yellow
background. By pressing
ALARM SILENCE,
background becomesgrayand
thealarmis disabledfor 120
Sec.

- Theaccuracy of theagent
identificationand
measurementcould not be
guaranteed.

- Morethan2 anesthetic

Alarm level 3- the message is
displayed in cyan badkground. By

AGENT agentsare presetin the pressing ALARM SILENCE,
UNRELIABLE breathingcircuit badkground bemmesgray and
- Hi gh concentrationsof alarmis disabled and ignores tis
solvents, cleaningagents fault.
or other interferinggases
arepresetin the
breathingcircuit
Alarmlevel 2- themessageis
Turnthesystemoffand | displayedin yellow
CO2INVALID Ambient pressureoutside on. If the problemstill background. By pressing
AMBIENT PRESSURE | operatingrange. exists, contactaftersales | ALARM SILENCE,

serviceof manufacturer.

backgroundbecomesgray and
alarmis disabledfor 120 sec.

Alarmlevel 2- themessageis

CO2INVALID Tumnthesystemoffand | displayedin yellow
Internaltemperatureoutside | on. If the problemstill background. By pressing
AMBIENT . X
operationrange. exists, contactaftersales | ALARM SILENCE,
TEMPERATURE :
serviceof manufacturer. | backgroundbecomesgray and
alarmis disabledfor 120 sec.
Alarmlevel 2- themessageis
displayedin yellow
. Pleasecontactaftersales | background. By pressng
02 SENSORERROR Sensor failure serviceof manufacturer | ALARM SILENCE,
backgroundbecomesgray and
alarmis disabledfor 120 sec.
Alarmlevel 2- themessageis
CO2ZERO CO2valueismorethan800 | Peformautomatic displayedin yellow
REFERENCE PPM (0.80%V) and zeraingprocedureinan | background. By pressing

CALIB REQUIRED

measurementaccuracy is

environmentwith CO2

ALARM SILENCE,

CO2NO SENSOR

low. lessthan0.80%V. backgroundbecomesgray and
alarmis disabledfor 120 sec.
Conrect the sensor to the A_Iarmlevgl:%- themessageis
- system If the problem dlsplaye_dm cyan background.
Sensor is disconrected from By pressingALARM

thesystem

still exists, contactafter
salesseviceof
manufacturer.

SILENCE, background
becomesgray andalarmis
disabledandignoresthisfault.
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c) Messages
M essage Cause Solution Explanation
Manuwal setting and if no
breath is detectedfor 30 min :
CO2SENSOR and ETCO2 is less than 4 gtt\?\;géf"l\‘/’l'gg%"’ti”d
STANDBY MODE mmHg for more than 30 min MEASURE
or whenthe monitor doesnct '
detect thesamplingline.
Afterthatthezerang
ZEROING IN The zeroing procedureis procedureis comgeted, this
PROGRESS being condcted. messageand aflatlinesignal
will bedisplayed.
Indicator status on the ISA sensor:
Steady green light ISA in operationand OK
Blinkinggreen light Zeroing in progess
Steady blue light Anestheticagent present
Steady red light ISA sensor error
Blinkingred light Chedk samplingline
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Chapter 15.Brain Function Assesment Monitoring (BFA)®
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15.1GENERAL

Anesthesitdogigshave been using hemodynamicand clinical characteristics such as heat rate,
blood pessug, tears, facial variations, pupil dianmeter and perspiration as well as different
stimulationsand persoral experiencesto measure theevel of patient consiousressfor many yeas.
They alsousedevicessuch as Capnogaphy and pulseoximetry in this regard. Sincenone of these
parametersis diredly assocated with the level of consiousress, Physicians mustuse indrect
measurementmethodsto apply appraopriate dosage for ead patient in order to make the gtient
fed no pain during suregry.

There are somestandrds to determine required dossge for eat patient, for example one
standrd isbased onneedsof a nddle-aged man. This standrd iscertainly notsuitablefor females,
patientsof differentages or matientswith dangerousand unknown diseses.

There are common cases in which the patient is overdosed (recavesexcessve amountof drug)
and this results in long wake-up time after anesthesia,prolonged recovery accompaned by
nauseaas Well as economicloss.

A rareand chroniccondition is when the patient receiveslow amountof drug and does not lose
his congiousress competely (subconsiousress level), but due to the injedion of muscle
relaxant drugsheis unable to read during surgery and has a vague pictue of what is going on
around hm. This can cause lom-term emational consequences and subseqant psychologcd
traumasThe most of thesgatientssuffer nightmareduringfew days after surgery.

A lot of attemptsweremadeto measure thdevel of consiousressusingpatientvital signs signals,
a methodthroughwhich the required dosage of drug for ead patient can be estimated without
consideing physidogical factorssuch as weight, age, etc.

The Brain Function Assesanent Monitor (BFA) is a nar-invasivemeasurementtool for useby
trainedprofessonalsto measure thdevel of consciousress(LOC) in all areaof the hospital.BFI
indexis cdculated through EEG signas. BFA modue dispays the related indexes but does not
performany data intepretation. Alldata intepretation is performed by aphysician.

The monitor is intended for usein montoringthe hypnoic stateof the brain by data aaquigtion
of EEG signals of thanesthetizd or edated tientin all areas of the hospital.

Measurement principle

An instrumentationamplifi er collects ongoingEEG with a highCommon Mode Rejection Ratio
(CMRR) ensuringa high-quality EEG aaquisition. Spedal algorithmsthateliminate their effects
on subsegent BFI calculations dtect artefacts.

The performarce of the BFI is based on the analysisof the frequency contentand phaseof the
EEGsignals.

The momtor alsoevaluatestheamount of burstsuppesson(BS) in ead fifty-secondperiod of the
EEG. Thismeasuement quantifies theamountof "silent” or "flat" EEG periods charaderistic of
thedegestlevels of hypnosis.

The measured parameters in BFA mornitor are EMG (Eledromyogmaphy) and SQI (Signal
Quality Index).
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BFA I ndex (BFI)

The BFI is a unit-lessindex from0 to 100, where O indicatesa flat EEG and 100 indicaesEEG
adivity in awake stak. BFI range in adequate anaesthesias designedto be between 40 and60. Al
values inthe Bbleare appraximatevalues kased on the nean values ofthe mtient belaviour. The
relationshipbetween BFI and theclinical state of petientis shown in the éble below:

BFI Clinical State

80-100| Awake

60-80 | Light/Moderate ®dation

Rangeconsicered as adequatefor sugicd
anesthesiaGeneral Anesthesi)

Deep anesthesia, in mostases accompaned
by bustsuppresson (Deep Hypnotic 3ate).
Close tocoma withBS pattern. EEGis
generally iso-eledric (BurstSuppresson).

40-60

20-40

0-20

EMG

High levels facial muscular or electromyogaphic (EMG) adivity can interface with the BFI

under certain circumgance .The momtor incorporatesan EMG filter that removesmost of the
potential ierfering EMG adivity. TheEMG bar shows theenergy of the EMG level in the 30

47 Hzfrequency band (0-100 logaithmic).

EMG adivity isexpededtobe pesentwhen the patientis awake. When the mtientis asleep, EMG
adivity can inaeasedueto:

Refl ex readions to @inful stimuli during suigery.

Ladk of musular relaxation.

Muscukr rigidity caused by someopioids @nalgesics).

Presenceof large external eledricd fields, e.g.electrosurgcd unit.

O« O¢« O« O«

The EMG bar shouldbe chedked frequently, espedally in caseof asudden incressein the BFI. If
BFI increases along with muscubr adivity, there will be risk of EMG interference. When this
happens, attention mustbe paid to the stimuli received from the patient during surgery. In the
presence of hypnoicaly unrelated EMG, administrationof a reuromusular blocking agent will

deaeaseBFl. Since patientsreceving neuromusgular blocking agents cannot exhibit movenent
as asign ofarousal, the BFI is a \aluabletool in their anaesthetic nanagement.

Bur st Suppresson|ndicator (BS)

The momtor includesa BurstSuppressonindicaor to showperiodswhen the EEG isiso-electric
orfiflat 0 he indicaionappears intheBFI window andshowsthe percentage of lurst suppesson
over the last50 secondsof EEG signal. A BS% =20 readoutsmeansthat the EEG has been iso-
electric during 20% ofthe lastc0 ssnds.In normal and low level of unconsiousress,BS vaue
Isusuwally Oand itincreasesin deeper levels of unconsciousress .For patients whoareclose tocoma
stae, BSvalue is usually 75%.
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SQI: Signal Quality I ndex

The artefact rejection algorithmensures thatthe incoming EEG is not contaminagd with noise.
When excesgve noise isdetected, thesignal qality is reduced refledingthe digurbance The
artifad rejection algorithm will be adive especially when patient is awake or movesand
twinkles, and also when equipment creating external interference is used. In fact SQI value
indicaesthatBrain Function Index (BFI) to what extentis reliable. When the SQI is 100, show
that theEEG signal is inthe kest quality.

Warning

A

A

The monitor will not render accurate readings when used on patients with severe
neurological disorders and patientsunder 2 years of age.

The monitor will not render accurate readingswhen used on patients weight lessthan
70% or more than 130% of ideal body weight and recent use of psycho-active
medication, including alcohal.

The use of pacemakers might cause either long periods of artifacts or elevated BFI
values.

The EEG signal should not be used for diagnostic interpretations and patientés
clinical assessent. This signal only is used to ched status of electr odes connedion to
the patient.

Do not use the BFA module when cardiac defibrillator is used. EEG cable is not
protected against defibrillation.

When used with electrosurgical unit pleasenote the positioning of the neuro sensa's.
In order to reduce the hazard of burns, the neuro sensa's should not be located
between the surgical steand the electro surgical unit return electrode.

Not to be usedn the presence of flammable gases;explosionrisk.

Pay attention if the BFA monitor is conneded to a patient conneded to other
equipment. The total of leakagecurrent may exceed the allowable limit and cause a
possble hazad to the patient.

The conductive parts of neuro sensor should not contact other conductive parts
including earth.

The monitor should be used in conjunction with other patient monitoring parameters
and clinical signs. This will ensure the optimum balance of the anesthesia/®dation
administration.
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A Do not open the BFA case. There are no user-serviceable parts inside. The caseshould
only be qoened by qualified service persannel using proper grounding techniques.
When the case isopened, an electrical shock hazard exists which can result in serious
injury to persons and instrument component damage.

A Neuro sensas are disposable and should not be reused. Before use pay attention to
the expiry date.

NOTE

A Operating the monitor closeto equipment radiati ng high-energy radio freguencies
(electrosurgical/cauterizing equipment, portable radios, cdlular telephones, etc.)
may cause signal disturbance. If this happens, reposition the monitor away from
the saurceof interference

Skin Preparation and Placement of Sensors

To ensure lowsensor impedance, clean skin with mild scap and water isrecommended as a skin
cleanser.

Rub the skin gently using wash cloth or gauze dampered with the skin prep product to remove
the na-condctiveskin layer, thenclean it using adry cloth.

Position of the three neuro sensorsis shownin figurel2-1. The advanced signal processng of
themonitor ensuies thata deviationin the positioningof the sensorsup to 2 cm (0.78 in) has no
signficantinfluenceon the index. However, it is recommendedto placethe sensors oran area of
the skull where only afew musle fibresare presentin order to achievethebest quality sgnal.

Neur o Sensor Placement
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White electrode (1): middle offorehead
Green electrode (2): | eft side of forehead
Black eledrode (3): on temple

NOTE

A Al cohol is not recommended as a skin cleaner; it leaves a film layer that may cause
high sensorimpedance If al cohol isused, ensure 30 oond dry time.

A The performance of the BFA module is only guaranteed by the manufacture when
the BFA ProcedurePack is used.

A Makesureno part of the neuro sensarsisin contact with any other conductive parts
including earth/ground.

A If skin rashor other unusual symptomsdevelop, removesensars from patient.

A Changeneuro snsasevery 24 hours tochedk skin integrity.

A Oncethe neuro sensa shave been secured on theskin, attach the colour-coded wir es
on the patient cable to gppropriate sensar.

A A left sided setup is shown in figure. Right sided is dso aceptable.

A BFA module accuracy may be low in head and facial surgeries.

Picturebelow shows low to useneuro snsor.

Corr ect use ofneuro Sersa's

After opening the BFA neuro sensorspackage, closethe padkage like the figure below. If you
d o n &formas the figirebelow, theneuro €nsorsmay lose thir quality.

Corr ect maintenance of neuro ensas inits package
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15.2 BFA monitoring system

The montor can showand recordonline BFA data on the patient monitorfor this reasonit needs
BFA modue. This part conredsto patient moritor throughan interface cable and thenmonitor
dispays therelated information. Themodue power is alsosupplied by themonitor.

15.2.1 BFA module

BFA module

BFA module keysand indicators

n This indicatoris turned on as BFA modueis connededto themonitor and
Power remainsON unil the module is dconreded.
If A BA ELECTRODE ALARMO occurs (resulting from inappgopriate

© Alarm conredion of neuro sensorg, this indicator will flash with frequency of 1
Hz.
Impedance Impedince measurementis initiated by pressng this key and its indicaor
2 key

flashes on the moduléor one seoond.
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BFA module keys and indictors

15.2.2 BFA on patient monitor

BFA Module Sdup

1- Turn on BFA moduleby conreding itto themontor.

2- Conred thepatient cableto BFA module.

3- After communicationis established, you can monitor different BFA parameterssuch as BFI%,
BS%, SQI%, EMG% and aso EEG signalon the patient montor.(At firstonly EEG signalcan
bemontored and after 20 seconds,otherparametersappear on the mortor).

Warning

A Becausethe BFA patient cable aretoo thin pay attention not to subject them under
tension.

A Useonly the recommended BFA cable and neuro sensor for BFA monitoring. Other
accessorymay causeimproper performance

A Do not repair defedive BFA cablesand send it for after saleservice. Manufacturer
does not takeresponsibility for measurement accur acy of repaired cable.
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BFA on patient monitor

When highlight is placed at BFA areg pressthe knob, the following window (BFA large page)
will pop up:

S SO I W BACK (€A <t | BS% |[BFI% |
naat el AL o Lo ALU el A ] ‘ ‘
T Y P e 70 |, 100

EEA IMPEDANCE HIGH —

BFA large page

Thiswindow is aspedal pagefor BFA dispay to showdetail informationof BFA parametersin
lager areaand also youcan changethe diferentsettings ofBFA on it.

Yy To enable ordisable trend graph of BS parameter:
Pick the most I&item toenable ordisablethe BStrend.

Yy To enable ordisabletrend graph of SQI parameter:
Pick the £oond Idt itemto erable ordisablethe SQI trend.

Yy To enable ordisabletrend graph of EM G parameter:
Pick the third Eft item to enable ordisabethe EMG trend.

y  To select how long thetrend graph is displayed:

Pick thefourth I€titem,availableoptions ae 15min, 30mnandl, 2and 4 H.

As longas thecursorlineis notmoved in BFA |largepage, every click onthefourth left itemwill
changethe x-axis based on the slected inerval.

Moving the cursor tochoose a spdfic timeand presgngtrendtimeinterval item (theforth left
item),x -axiswill bezoomedin andzoomedout equal to thetrendinterval accordingtothe spedfic
time thecursorlineshows.
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y  To obtain trend data of specific time:

The cursor Inein trend graph showsspedfic time. Click onthefifthleft itemand turntherotary
to set theinterval on 15, 30 min and 2 H. The spedfic time to which the cursor points will
changeand numeic paametersof thistimewill be dispayed ontheright sideof the BFA large

page.

Yy To selecttimeinterval of trend in x-axis:
Pick P (thesixth left item) to adjustthe stat timeand end timeof x-axis. By every click on
P, thex- axiswill changeto extent oftheadjusted time inthe fourth keft item.

y TochangeEEG gan:
Pick AEEG GAINO (the seventhleft item) to set gain of EEG signal.The Y-axis of EEG signal
changes according to the selected gain. Available optionsare 25uV and 50-250uV by stepof

50uV.

Yy To enable ordisablethe BFA alarm limit:

Pick AiBFA ALM ON/OFFo to enable BFI alarm functionsuch as parametersblinking,audioalarm
and lightindicator. Pick i ©F0 to disabletheaarm functionsandtherewill beawill bea™ "
symbolin theParameter Area.

Yy To set the BFI alarm limit:

Pressthe 10" left item toset the BFI limit. Alarmis adivatedwhen theBFI parameter exceels
adjused ALARM HIGH limit or falls kelow adjusged ALARM LOW limit. (default: min=235,
max=60)

NOTE

A The BFI parameter trend is always shown on this page and the user is not able to
disable it.

A BFl alarm level is always |I.
A Every changein BFA large pagesetting is shown on BFA window in normal state.

AIn caseof sudden and strange changes in BFI or SQI index, it is necessary to
measur eimpedance manually.
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15.3BFA Alarm Messages

a) Physidogical alarms

Thealarm occurswhen BFI value exceeds theadjusted alarm limits:

Physidogical Alarms
ALARM SITUATION DESCRIPTION
Cerebralstateindexviolatesadjusted | § BE| valueblinks.
BFIHIGH | highlimit. o healarmindcabr
flashes.
BFI LOW | Cerebralstateindexviolatesadjusted | 0 Audio alarmis enabled.
low limit. 0 Thealarm messageis
displayedin yellow
background.
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b) Technical alarms
Alarm level 3 is erabled for all below messges.By pressng ALARM SILENCE, the nessage
badkgroundbemmes gay and alarm is disabéd and ignoes th's fault.

Tedhnical Alarms

Alarm Cause Solution Explanation

0 Check all neuro sensorsandtheir
connrections.

0 Check the patientcable. If it is not
conrectedor isfaulty, please
conrectit or replaceit.

0 Check if eitherof theneuro
sensorsis disconnectedor wrondy
connected.

0 Replacefaulty sensor.

0 Bllow the procedure explainedin
the section i En Preparation and
Sensor Placenent @ cleantheskin.
0 Check thatall neuro sensorsand
cablesarecorrectly connected.

g 0 H ahe use of any mechanical
If theimpedanceof the : .
T X devicethatcould generatehigh

exceeds1kq , the SQIwil frequency activity (eg. patient

Placement of neuro sensors
or their conrectionsmight
BEA ELECTRODE befaulty or theimpedance
ALARM of the sen_sorsmayexceed
10k q . Thisalarmcanalso
be causedby highfrequency
instrument.

Alarmlevel 3- the message

e warmer) been initiatedor is any isdisplayedin cyan
BFA SQILOW Artefactscan have many suchdevicein closeproximity to background. By pressing
cawsesincludnghigh - theCSMneurosensors? | o) ARM SILENCE
frequencyinstrument If possble movedisturbingdevice ’
Ef/qu - dye o S away fromthe neuro sensors. background becomesgray
' 0 Check growndingof disturbing and alarmisdisabledand
device. ignoresthisfault.
0 Check thatneuro sensorsare nat
dry.
If sensor impedanceis > 0 Check thatthe skin hasbeen
1 H\IA_E(EE'ANCE 5kq the BFI, %sBSand cleanedproperly.
%EMG will beblank. 0 Bllowthe procedureexplainedin

thesectionfi &n Preparationand
Sensor Placenent b cleantheskin.

0 Connectthe module to themonitor

BFALINK OFF | BFAmodueis off. through interfacecalde.

Title: LM1810 User Manual

Document Number: DO00094 | Page:12




Chapter 16: Cardiac Output Monitoring User Manual
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16.1 GENERAL

Cardiac Output (C.0.) is the volume of blood pumpedby the heart ventricle per minute.The
measurement unitis litres per minute(L/min).

To understand the clinical importance of measuring cardiac outpu, consicer that the primary
functionof theheat is to deliver suficientoxygenated bloodto meet the metabolic needsof the
body tissues.The cardiac output measurementinvasively measues cardiac output and other
hemodynamic parametersusing atechniquecalled thermodlution. C.O. measurements in URUK
montorsare carried out using theright heat thermodiluonmethod.This methodis knownas
figold gandardo of C.O. neasurement.

C.0O.Measurement usingthe Right Heart Thermodilution M ethod

In therightheat thermodilutionmethodacoldfluid of known voumeandtemperatureis injeded
into the right atrium thouwght a pulmonary artery catheter (PAC). The injeded fluid mixes
with the blood in the right ventricle and the change in blood tempeaatureis measured with a
thermodat situated in the disdl end ofthe catheter inthepulmonary artery.

Afterinjection, the blood temperature descendsand thenrisessmoothy to reach itsinitia stae.
The lower cardiac outputvalue, the colder tenperature of injedate soluion. Cardiac outputis

inversely proportional to theareaunder the thermodilutioncurve (Refer to thefigure below).
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Peak

Area under the Curve

CUWETjI

Baseline Downslope

e ...__..__P.

Decreasing temperature

Time

Thermodilutioncurveafter injedion

C.O. dlue is influenced by injedion technique As mentiomrd above, thecurveshould lavea
stegp riseand gradual return to kaseline(See befigurebelow). Other curvesare samples of high
cadiac outpu, low cardiac outputand prolonged injection. A series of measurements must be
caried outto achieveareliable C.O. \dlue and average of multipletheemodlution

measurements is usecdf therapy decisions.

Normal curve high cardiac output
- | njection E Injection
5 =
= a
g L_N : l
E =
=
Timea Time
low cardiac output Prolonged injection time
2 _Injection
=
o o H 5
5 < | Injection
g 8 l
= 2
E
. = :
Time Time

Samples of trermodilutioncurvesin C.O. measurement
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Seting up RH C.O. Measurements

1.Enter the caheter into the heat and placeit in proper position(Follow your hospitalstandrds
to avoid uninentional extradion of C.O. catheter).

2.Conred the otherside ofthecaheter to URUK C.O. cable.

3.Conred C.O. cableto therespediveconredor on the sidgpanel of URUK monitor.
4.Prepareicebath (water) and inededsoluion (0 °C).

URUK CO cabla
Injactate

Syringe
Pa cathalar

l

b

|

Stopcock

Haole

f

lce water Balloon inflation port

Settingup RHC.O. Measurement

Warning

A C.0. measurement must becarr ied out by trained and qualified individuals.

A Fluid injection must becarr ied out smoothly.

A C.0. module calculates car diac output based on injectatetemperature of 0 °C. There
will be measurement error if the temperature of injectatesolution is not zero.

A Useonly the accesoriesspedfiedin this manual.

A Makesure thatno part of accessories isin contact with any other conductive parts.

A Do nuseelectrosurgical equipment during C.O. measurement.

A Disposable catheter should not bereused.
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NOTE

AIf the patient condition is unstable, the measurement cannot be done or is
unreliable.
A Do not usethe catheter if its package isdamaged.

A Beforeusing catheter, inflate the balloonto make sure that it is not damaged.

A Beforeusing catheter, inj ect the solution by syringeto chedk path of inj ectate.

16.2 CARDIACOUTPUT MENU
Pick "CARDIAC OUTPUT" in HOME MENU to cdl up thefollowingmenu:

HOME / CARDIAC OUTPUT MENU

CO 252 L/min
TELOOD

M Temp 0~ +5
10mL
CATHETER 131HF7

<<5TART==

If C.O.cableand caheter are not firmly connededto themonitor, the messgefiNo Cab | wild
appea on the screen. If after conneding C.O. cable, fiNoisy Baselineo appeas, the monitor can
not stat measurement.lf the messge daes not disapgea after a while possble causes can be
improper placementof thecaheter or interferenceof other avices such as electrosurgical unitin
the vicinity of the montor. When you see the messge fiReady For Measurement, stat
measurementby slectingStart key.

The blood temperatureis dispayed in frontof TBlood in this window. If the temperatureis out
of therange 251 45 °C, the messge fiOut Of Ranged appeas on the screen. In this condition
C.O. nessurementisimpossibe.
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1 START

When you see the messge fiReady for Measuremento, pressthe Start key and then when
you see the messaye fil nj ect Nowo, injed thesoluton.

During measuremert, the themodlution curve is disdayed and the messge
ACALCULATIN GO will appea above the curve when C.O. value is cdculated by the
system.

At the end of the measurementC.O. value will be disgdayed on the screen. After ead
measurement if the curve appears abnormal (due to noise or inapgpriate ifjedion), a
question mark symbol ( 70) will appea next to the caculated C.O. value. The thermodiution
curve, cadiac output numeric value and measuementtime are stored in one of five EDIT
windows. PessSTOP key during measurement tostopit.

NOTE
A Sudden variationsin pulmonary artery blood temper ature resulted from e.g. patient

movement or drug injection may cause C.O calculation. To avoid incorred curve
detection, immediately after filnject Nowo ppears,inject the solution.

T The Last five C.0O. measurements

CO avy

SCROLL DELETE DELETE ALL
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Numeric value, curveand time of the lastfive C.O. measurementsare dispayed in this window.
Averaged C.O. value is dispayed below the window. User can identify and delete erroneous
measurementsand thenaverage value of other measurementswill berecdculatedby the gstem.

If you perform morethanfive measurementswithout rejecting any, the first measurementwill
automaticdly bedeleted when sixth cuveis stored.

A SCROLL

PressSCROLL tomovered frame ketween curvesand press ENER to select onecurve.

A DELETE
Pressto deletethe ®lected curve. PressDelete All to dekteall stored C.O.curves.

1T SETUP

C.O. =ttingscan be changed in the Setupmenu. Pick SETUPin HOME/CARDIAC OUTPUT
MENU to call up thefollowingmeru:

" SETUP WINDOW
MENT MODE - MANUAL

CATHETER TYPE B
TEMP UNIT e
INJECT TEMP 0~ 45

C10mL

- B0

T
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A Measurement Mode

To stat measurementin MANUAL mode, pessSTART key in CARDIAC OUTPUT MENU
after you prepared injedate soldion.

A Catheter Type

To slect catheter type. Available options ee il31HF70 and i139HF75P0 Edwards caheters
and iSimulatoro. Thelastoption isintended tousesimulatorwith CompCon. of 0.542.

A Comp. Con.

The compuationconstnt changes based oncahetertype. Make surethatappraopriate catheter
is selected, lecausecompuationconstnt directly influencesC.O. measurement.

C.O. =ttingsin SETUP menucan bemonitoredin CARDIAC OUTPUT MENU to chedk and
modfy any possbleerror occurred in datanpui.
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16.3 C.O.AlarmMessages

M essage Explanation
No Cable C.O. cabeis notconnededtothemonitor.
el Thesystemalertsuser to start measirement
measurement

NoisyBaseline

Thesystemis not readyfor measuemert.

(If themessgedoes notdisapea after awhile, possble causecan be
improper placement ofthe catheter. Make surethat the catheter is placed
properly in the patient body).

Start pressedwhennot
ready pleasewait

If Start buttonis pressedbeforethe messge fiReady for meassueme nt 0
appeas, he measuement will not be statedand ths mesagewill appear.
To stat measurement,wait until  ef@diRfor measurem e nis dsplayed.

Inject now

Start injection procedure.

Not injected in the
expectedtime

Injection is not peformedlong timeafter Start C.O. is glected.

Min imum not detected
in the expectedtime

Thecurve pe&k has not leen detected in theexpected time.

Calculating C.O. is leing calculated.
Curve end not _ _
detected! Thecurveend hes not leen detected intheexpeded time.

Minimumand End
Not Confir med-Noisy
Curve

C.O. cdculationis stopped dueo nasy curve

Done!Checkedit menu
or oldestcurve is
replaced!

All five C.O. meassurementwindowsarefilled. In order to ob®rve average
valueand 2l eting/sekectingmeasurementsreferto Edit window, otlerwise
stata rew measurement,

the oldest measurementdatawill be replaced by new one.
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Chapter 17.SIGMA, TREND, EVENT LOG & ALARM
RECALL
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17.1SIGMA

The patient care monitoris ableto saveand disphy 10 traces of ECG sgnal in SIGMA

WINDOW. Thetime ofdisgaying ECG sgnal for 19inch monitors is260 sc and for 12inch
montorsis 220 sc

Pick "SIGMA" fromHOME WINDOW to call upthefollowingwindow:

HOMESSI

AN AUTO

You can view ECG settingsincludingeCG LEAD, ECG GAIN and SIGMA SWEEPSFEED in
this window.

Item Setting
According tothe selectedr eferencelead in the ECG
ECG LEAD
menu.
ECG GAIN According tothe Gain setting in the ECG menu.

SIGMA SWEEP | Fixedvalue of 25/3mm/s(equal to 8.33mm/s).
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17.2TREND

Thelatest 96 hours of pametersvaluesarerecorded every seaond inTrend Window (Tabular
and Graphictrends) tocontrol patientstatuscontinuousy.

TREND Window
Pick "TREND" from theHOME WINDOW to call up thefollowing window:

HOME § TRE WDy WD

Y-axis standsfor aspedfic parameter value and X-axis fortime. Numeic valuescorrespondng
to thecursortimeare disgdayed below thetrend graph.
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Trend keys

Key

Parameter
(the most left item)

SCALE

Interval
(thethird leftitem

4 »

or

e 3

RECORD

EXIT

Function

To select trend graph of a speafic parameter

Click on thskey and tun the roéryto view trendof a sgeafic
parameter:

HR, SpO2 , RE®, T1,T2, IBP1, IBP2 AWRR, Co2 ,FiCo2
_EtCo2 , 02, FiO2- Et02, EtN20FIN20, N20, AA, EtAA-FiAA,
PVCs, ST ,(ALL LEAD), AFIB , PR, PI, PVl , SPOC , %SpCo ,
%SpMet , SpHb , CRi, BPARAMS and OXY CRG

To adjusttheY-axis scde and thuschangethetrendcurvein
proportion (seethe below table).

Click on ths key to setinterval of numeic parameters
Available options ee: 15 min ,30 mn, 45 mn, 1h, 2 hand 4 h

Click on thesdeys to changethe time interval of x-axis to theextent
of thespedfi ed time inthethird left item.

To obtain trend data of a edfictime

Click onthiskey and turnthe rotary to movethe cursorline throwgh
the graphic trend that points to sgafic time. Numeic values
correspondingo thistime are dispayed below the trend graph.

* You can dothisonly for 15, 30,45 minand 1, 2 hr intervals (set in
thethird left item).

Click to reoord the tend data.

To exit fromthetrend windaw.
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NOTE

A If one of physidogicalmodulesis not active, its respedive parameter will not
be displayedin the trend window.

Trend scales
SCALE1 SCALE2 SCALE3 SCALE4 SCALES5 SCALE6
MIN MA X MIN MA X MIN MA X MIN MA X MIN MA X MIN MA X
HR 0 60 0 120 0 240 - - - - - _
Sp02 80 100 60 100 0 100 - - - = > .
T1/ T2 30 42 24 48 0 48 = - - - - -
IBP1/IBP2/ -20 50 -20 100 -20 200 -50 300 50 250 - -
|BP3/IBP4
RESP 0 60 0 120 0 240 - - o - - -
AWRR 0 60 0 120 0 240 = = - - - -
Co2/ EtCo2/ 0 50 0 100 - - = - - - - -
FiCo2
02/ EtO2/ 0 50 0 100 - - = = - - - -
FiO2
N20O/ EtN20/ 0 50 0 100 - - o - - - - -
FiN20O
AA/ EtAA/ 0 1.0 0 2.0 0 3.0 0 5.0 0 10.0 0 20.0
FiAA
PVCs 0 20 0 50 0 100 - - o - - -
ST (All leads) -0.2 0.2 -0.5 0.5 -1 +1 -2 2 - - - -
AFIB 0 1 - - - - - - - - - -
PR 0 60 0 120 0 240 = - - - - _
Pl 0 20 0 10 0 5 - - > - - _
PVI 0 30 0 100 - - - - - - - -
SpOC 0 36 6 20 - - = - - - - _
SpCo 0 12 0 24 0 50 = - - - - _
SpMet 0 6 0 20 - - = - - - - -
SpHb 6 20 2 14 0 25 = - - - - _
ORI 0 1 - - = - - - - - - -

According to theabove table, six scdesare seledablefor eat parameter.
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6-PARAM TREND® (only for 19 inch monitor)

Select 6-PARAM in HOME/TREND WINDOW (for thefirstleft item)to accessthefollowing

window in which you can moritor TREND graph of six parameters simutaneoudy.

0404 11:03:12 0404 12:03:12

IBF1
a0

{mmHo)

14

0404 11:03:12 04/04 12:03:12 0 044 11:03:12

IBF2
50
{mmHo)

15

04/04 11:03:12 04/04 12:03:12 -20 0404 11:03:12 0404 12:03:12

NOTE

A Select the third left itemin the window to st timeinterval of displaying the
trend graph.

A By turni ng therotary and clickingit down on a parameter, you can seled
your desired parameter and view its trend graph.

Thetrends scalescannot be st in this window.

A Select RECORDO thiswindow to record all six trend graphs.
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OXY -CRG TREND “(only for 19 inch monitor)

Select OXY-CRG in HOME/TREND WINDOW (for thefirstleft item)to accessthefollowing
window in which you can moritor HR, SpO2 and RESPsignals simultaneoudy. OXY-CRG aids

clinician to deed andevaluatepatient critical conditions eg. apnea and breathingdisorder
espedally in neorates.

Select the thrd left item to setime inteval of dispayingthe rendgraph. Available optionsare
2, 4and 8 mnutes.

To change the disphy scale of each of three trend curves, click onHR SCALE, SpO2 SCALE or
RR SCALE.
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17.3ALARM RECALL " (onlyfor 19inch monitor)

ChoosefALARM RECALLO fromHOME WINDOW to accessthefollowing window in which
you can storeandreview data of thealarm oacurrencetime.

Alarm dataincluding date, timeand numberof thealarm event and parametersvalues(HR, SpO2,
IBP1, IBP2, PR, T1, T2,ETCo02, FICo2 and NIBP) aredispgayed inthis window.

Data of 20 alarm eventsare saved in HOME/ALARM RECALL WINDOW. Up to seven alarm
events aedispayed ineach page of this window.

NOTE

A The parameter value which triggered the alarm will be displayedin thered.

A The parameter value of the previously triggered alarm which is still active will be
displayedin the yellow color.

A The parameter value of inactive alar m is displayed in the white color.

Title: LM1810 User Manual

Document Number: DO00094 | Pages8




Chapter 17: SIGMA, TREND & ALARM RECALL User Manual

Alarm Reall keys

Key Function

UP-DOWN  To access dfferent pages ofthe Alam Recall window.
Z ¢ To move upand down helistand slect analarm event.
DELETE  To deletethe ®lectedalarmevent.

To monitor diferent 9gnals and nuneric parameters ofalarm occurrencetime.

WAV E
"R bt
A SAPA AN ANA A PA A ANA A B 120780
(100)
11:12:32 2 16 111237
I =]
* Thetimeof alarm occurrenceis dispdayed by averticd dottedline. Thesignals
of 5 oonds lefore and after thistime aredisgayed inthewindow.
EXIT To exit fromthe Alarm Recdl window.
NOTE

A If anew alarm occursafter that the Alarm Recall listisfilledup, thelast alarm event
will be deleted and new alarm event will be shown at the top of the list.
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17.4EVENT LOG

Pick "EVENT LOG" from the HOME WINDOW to call up thefollowing window:

HOME / EVENT f

List of changes malein modules sttingand data/timeof thesechanges are dispgayed inthis

window.

The Event log window includes someecords ofthe below changes:

- Enabling/disablingalarm
- Alarm limits
- Arrhythmias ttingin HOME /ARR ANALY SIS/ SETUP MENU

zZ ¢ Select to move letween the listrecords
UP-DOWN Select to aacess peviousand rext pages
EXIT Select to exit thewindow

NOTE

100recordscan be sawd in the EVENT LOG window
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Chapter 18, RECORDER
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18.1 General

URUK thermal recorder can beinstalled onthe kedsidemonitoroptionally.

Perfor mance of the Recor der

Reoording speed is adjustable to 6, 12.%and 25 mm/s.
Up to 3 €lectalde waveformsrecording.

Thered timeandfreeze recording.
Theautomaticrecordingwith selectable tmeintervals
The sel ectableautomatic alarm recording.

Themanual recordingdelay

SR
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18.2RECORDER
Choose'RECORIER" in HOME WINDOW menu tocdl up thefollowing window:

HOME / RE

> INTERVAL

Yy INTERNAL RECORDER
Pick "ON" torecordvia internal recorder.
Pick "OFF" to dsabletheinternal recorder and recordvia theCentral system.

Yy Selecting traces

You can choose threetraces forprintout record. The trace of each channel can beset

separately.
Available options folTRACE l1and TRACE 2are ECG,Sp0O2,IBP1, IBP2, RES, GAS

and OF-.

Available options for thehird trace of print out recordare ECG (differentleads)and
OFF.

Depending on the slected ECG CAB_E TYPE in ECG menu, diierent options will be available
for TRACE 3.

CABLE TYPE ECG ' \yailable options folTRACE 3

SRS Only OFF (No opton)

5 WIRE Available options ee ECG-I, ECGII, ECG-III, ECGV, ECGaVR, ECG
avVF, EGG-avL and OFF

10 WIRE Available options ee ECG-I, ECGII, ECG-III, ECGV, ECGaVR, ECG

avF , ECG-avL , V1,V2, V3,V4, V5, V6 and OFF.
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NOTE

A You camot choosesamesignal for TRACE 1 and TRACE 2.

A If available options for TRACE 3 are not suitable for the selected CABLE TYPE,
the system will automatically set TRACE 3 to OFF in 3WIRE mode and to ECG-II
in 5 WIRE mode.

A Referenceleadis derived from ECG module. So if you set TRACE 1 or TRACE 2 to
ECG, referencelead will not be slectablefor TRACE 3.

Yy  RECORDER SWEEP
Available options for ECORDER SWEEP are 6, 12.5and 25 mm/s

y MANUAL RECORD TIME
Available options foMANUAL RECORD TIME are iMANUALDO, el R0 co,
A30 £ and "CONTINUOUS".

y  PERIODIC | NTERVAL

To choosetime inteval in periodicrecording. Availableselectionsare 15mn,
30min,1h,2h,4h,8h,12h,24dmd OF-.

You can slect traceof each channel (TRACE 1,2, 3) parately in this modeof
recording.

Yy MANUAL REC DELAY
To create delay in manuwal recording. For exampleif you set thisitem to 10 secondsand
pressReoord button, dita ofthe latest 10 seondswill berecorded.
Availableoptionsare5 scto 15 ®c by stepof 1 ®c

Yy ALARM RECORD
If alarm recordingfor eat parameter is set ON, it automaticdly stats recording when
alarmshappen.
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18.3Recordingtype

Themontor provides sveral recmrdingtypes:
Coninuous ed-timerecording.
10, 20and 30 conds real-timereaording.
10 :oondsautomaticrecording.
Alarm recording.

Freezerecoording.

Parametric recording.

TREND recording.

NIBP LIST recording.

ARR EVENT LIST recording.
ARR WAVE recording.

S S S

Parametric Recording
Parametic recordingstarts when you pressiiRec/St o pepif b&th traces in RECORCER
WINDOW are set to AOFF 0

Manual Rerding
Manual recording includes two recrding modesas follow:

ContinuousReoording:
Continuousreal-timerecording stats from last5 seandswhen you pressthe fiRedSt o pey
and stops whn you pressit again.

10, 20and 30 sReoording:
Red time recording stats from last 5 secnds when you press i RISt o paad it will
automaticdly stop diter 10, 20 0r30 :oondsdependingon your setting.

Automatic Reoording

The montor stats the recording for 10 seandsacordingto timeinterval which is set in the
"PERIODIC INTERVAL" of the"RECORIER WINDOW". Refer to 18.2for details.

Alarm Recording

If AFALARM Ri& €t0ON in ead parameterés window, the system automaticdly stats
recording when an alarm occurs.Alarmrecording isadivatedwhen thenumeic parameters vidae
adjusted alarm limits or when an arrhythmia event occurs.

When an alarm of parameters has occurred, only numeic parameters will be recorded and
parameterd galuethat triggeredthealarm recordis maked with anarrow.

During HR alarm recording, the montoralso records20 smndsof ECG waveform.

You can IONO or fIOFFO alarm recordingin HOME /RECORCERWINDOW and alsoit can be
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set in ead parameter menu.

Freeze Recording
The monitor prints out 20 seands of the selected waveforms and numeic parametrs in
FROZEN mode.So you can freeze abnormal waveformson the sreen and record them.

TREND Reoording
The mornitor can print outthe trend graph and numeic parameters in thecurrent TREND
WINDOW. Select "RECORD" in TREND WINDOW to dart reaording.

NIBP LI ST Recording
The monitor can print out NIBP LIST. Select "RECORD" in NIBP LIST WINDOW to stat
recording.

ARR EVENT LIST Reaording
The monitor can print out ARR EVENT LIST. Select "RECORD" inARR EVENT LIST
WINDOW to dart recording.

ARR WAVEFORM Recoording
Themontor can print out stored arrhythmiawaveformsin ARR WAVEFORM LIST WINDOW.
Select "RECORD"in ARR EVENT RECAL/WAVE WINDOW to dart recording.

18.4 Recorderoperation andstatusmessages

Thefollowing dataare printed on the pper:
Yy Reoording Type

MANUAL RECORD

PERIODIC RECORD

ALARM RECORD (name ofthealarm parameter)
FREEZE RECORD

(Parameter) TREND RECORD

NIBP LIST RECORD

ARR EVENT LIST RECORD

ARR WAVEFORM RECORD

NIBP LIST RECORD

Yy Reoording Date and Time
y Bed number
y' Patient name,Patient ID, Gender, Height, Weight, Date of birth
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y Parameter nameand value

y Sweep Spedl
y ECG lead, filter and gain or RESP lead on thewaveform

Yy Hospital andward name
y' Physicianname

18.5Recorderpaper

You should use dg 57mmthermo-sensitive paper for URUK recorder.

Loading the paper:

y Pull down theswitch on theecorder case.
y Insert anew roll of paper into the paper cassettePrinting sideof thepaper should
facethethermosensitive printhead.
y Close theaecorder doa.
NOTE

AUse aly manufacturer recommended white thermosensitive record paper,
otherwise the recording quality may be poor and the thermosensitive printhead
may be damaged.

A Do not usegrid paper.
A Do not usepaper with edges that are pasted or have turnups at the start of the roll.

If they need to be used unavoidably, replacewith new paper roll assoonaspossble
beforeentireroll isused up.

A Thermo sensitive surface of paper should be placed facing the head. Make sure to
placethe paper correctly.

a. incorre ct placement b. corr ect placement
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A The paper detector may not operate properly if covered with foreign matter.
Therefore, if you find foreign matter on the snsar, removeit and clean thesensar.

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

A Be careful when inserting paper. Avoid damaging the ther mosensitive printhead. Do
not touch thermosensitiveprint head.

A It is recommended to use thepaper with coloured marksintended to aware that the
paper is near to finish. Otherwise,the operator should be sure aout sufficient paper
for recording.

Warning

A Do not touch the recorder head while recording and immediately after recording
becauseit is sohot and may lead to persanal injury including burns.

A While the recorder is working, the record paper goes out steadily. By pulling the
paper, the recorder will be damaged.
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18.6 RecorderTechnical Alarms
Message Cause Solution Explanation
Turnthe g/stem of f and thenon .If the
Rec. Software Erior Software error problem persists,contact after sles srvice of
the manuf acturer.
Turn the g/stem of f andthen on. If the
Recorder Fault Hardware error problem persists,contact af ter sles srvice of
the manuf acturer.
Rec Door Open The recorder door is open Closethe recorder door. Alarmlevel 2-the
message isdisplayed in
Rec Paper Out Recorder paper hasbeen used up. | Insert anew paper roll. yellow badkground By
pressing ALARM
Print head High Temp | The therma head istoo hot. Stop operation for afew minues. SILENCE, backgound
Turn the s/stem of f and thenon. If the becomesgray and

Print head High Vol.

Print head voltage ishigh.

problem persists,contact af ter sles srvice of
the manuf acturer.

Print head Low Vol.

Print head voltage islow.

Turnthe g/stem of f andthen on. If the
problem persists,contact af ter sles srvice of

the manuf acturer.

Time out Error

The recorder could not record.

Turnthe g/stem of f and thenon. If the
problem persists,contact af ter sles srvice of
the manuf acturer.

alarmis disabled and
ignores tis fault.
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Chapter 19, CALCULATIONS

19 1DRUG CALC. .. e e 2

19.2HEMODYNAMIC CALC ...
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Select CALCULATIONS from HOMEWINDOW to open théollowing window:

DRUG CALC ==

HEM

19.1DRUGCALC

This itemis used to cdculate rate, dosge, amountor volume, capadty andtime of druginfusion.
Infusionratebased on Drop Sizeis ddinedas Drip Rate.
ChooseiDRUG CALCo to accessthefollowing window.

HOME ¢ CALCULATIONS £

VOLLUME : il CONCENTRATION /il
mg/min INF TIME

il hour WEIGHT ) kg

SIZE - gtt/ml DRIF RATE gtt/min

TITRATION TABLE>> INFUSION TABLE=>

<<RESET VALUE==

A Input data

Three of parameers AMOUNT, VOLUME, DOSE and RATE are entered by user as input,
and outputvaluesare automaticly calculatedand dispayed in yellow color.

- Measuement uniof AMOUNT and DOSE can be selectedby user.
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- Available units for AMOUNT are mgand nmcg.
- Available units forDOSE are mg/min, mg/kg//min,mog/min and ntg/kg/min

A Weight

Weight is adjustableby user, but weight value adjusted in PATIENT INFORMATION menu
is dsplayed inthis windowby default.

A RESET VALUE
User can select << RESETVALUE >> to delete all input valuesand cdculationsfor new

inputdataand cdculations.
Calculation isautomaticdly performedas user changes inpus.

A DRIPRATE

DRIP RATE is automatadly cdculated as ugr defines DROPSIZE.

A TITRATION TABLE

ChooselTITRATION TABLE >> to accessthefollowingwindow in which you can review
therelation between rate and dosge of drug infuson.

HOME / CALCULATIONMS / DRUG ATION TABLE

DOSE UNIT : mgdmin

- To review therelationbetween different doses of drug and time of their infusion, INF RATE
for doses 0.5 to 20 (accordingto adjusted unit in HOME/ CALCULATIONS DRUG CALC
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WINDOW) is dsplavedin this window
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- Adjusted AMOUNT, VOLUME and WEIGHT vaues and DOSE UNIT in HOME/
CALCULATIONS/ DRUG CALC WINDOW are automaticdly disdayedin this window.

A INFUSION TABLE
ChoosdNFUSION TABLE >>in HOME/ CALCULATIONS DRUG CALC WINDOW to

aacessthefollowing window in which you can dbservetherelation between amountand
volume of infused drug and infusiontime.

mg/min

YOLIJME - 1.00 il
T

- You canreviewtherelationbetween AM OUNT and VOLUME values and theircorresponding
INFUSION TIME in thistable.

- Adjusted DOSE _RATE _AMOUNT _VOLUME _WEIGHT and INF TIME in HOME/
CALCULATIONS DRUG CALC WINDOW are automaticdly dispayedin this window.

- User selectionand cal culationsof HOME/ DRUG_CALCULATION WINDOW are dispayed
clearly in this table. AMOUNT value as well as VOLUME vaue and INFUSION TIME are
dispayed at thebottom ofthe &ble inyellow.
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19.2HEMODYNAMIC CALC

Hemodynamic is aralysis ofdynamics of bloodand adequacy of oxygenationand perfusionin

bodyés tissues.

Hemodynamic Instability can bedefined as failureof oxygen delivery to tissues which can cause
abnormel function of bodyds organs. Oneof the mostimportant hemalynamic parameters is
Cardiac Output (C.O)which can bemeasured by URUK monitor.

In additionto CO marameter, otherhemodynamic parameterscan be measured thraugh
Hemodynamic Calculator and inptitingdata by user or the system. Thehemodynamic
parameters include SVR,SVI, SV, Cl, BSA, LCWI, LCW, RCWI, RCW, LVSWI, LVSW,
RVSWI, RVSW, PVRI, PVR and SVRI.

A HEMODYNAM IC WINDOW

Select HEMODYNAMIC CALC from HOME/CALCULATIONS window to open thefollowing

window (default window is as bBlow):

HOME F CALCULATIONS § W 1

lfimin
BPM
IBP1 ARTmap mmHg

BP1 cyp : mmHg

BF1 paPmap - mmHg

PAWP : mmHg
HEIGHT I

WEIGHT ka

LUFDATE
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A UPDATE

Click on ths item to update nuneric parametersin INPUT sdion.

Click onfield of ead parameter, akeyboard will pop upto enterparameter value.

-10.00 [fmin

&80 BFM
IBP1 ARTmap 10000 mmHg
3- mmHg
rmmHg

mmHg

HEIGHT - 180 cm

WEIGHT -

Afterinputtingparameters values intheINPUT section, measured valuesby the system will be
dispayed in OUTPUT section.

If youenteravalue outof parameterrange, themessage INVALID RANGE as well asthe
parameter rangewill appea next to the @rameter value (Seethefigurebelow).
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HOME § CALCULATIONS f

I i

EFM : lfminfm?2

H m
mmHg .
J mifm
mmHg
mmHg
mmHg
HEIGHT -

WEIGHT

UPDATE

Therangeof differentparameters isas thetable below:

Parameter (INPUT) INVAL ID RANGE
CO 0-20

HR 0-300

IBP ART map 0-300

IBP CVP 0-40

IBP PAP map 0-120

PAWP 0-40

HEIGHT 20-300

WEIGHT 2-200
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A SAVE

Click on ths itemto save arecord of INPUT and OUTPUT vaues.Themessage iDATA
SAVEDO appeas below thewindow. Up to 5recordscan besaved.

CULATIONS / HEM!

1000 lfmin
BPM
mmHg

10.00 mmHg

» 900 mmHg

.00 mmHg

UPDATE SAVE [ad ==

A REVIEW

Click on ths item to review saved records.Each record includesINPUT and OQUTPUT values

of different paametersand date and time oftherecord.
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IBF# papmap
F
HEIGHT

IGHT -

UFPDATE

1fmin
BPM
mmHg
mmHg
mmHg
mmHg
cm

kg

REVIEW
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- NEXT, PREVIOUS

Select theseitems to view different records.

-DELETE

Select thisitem to dedte currentreacord.

-BACK

Select thisitem toturnbladck to Hemodynamicwindow.

REVIEW : REC 1/1

DATE: @ HR 8000 BPM

TIME
mmHg

mmHg

MNEXT DELETE BACK
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Chapter 20, Bed to Bed+

fiBed to Bedo function isintended to dsplay information of ondbedsideconneded to thecentral
system on aérget bedsic.

Numeric parametersandsignals of ECG, RESRind SRO2 modulesand numeic parametersof
TEMP andNIBP moduesare dispayed in fiBed to Bed avindow.

Figure 1: When fiBed toBed dunction is disaléd.

Figure2: When fiBed toBed dunctionisenabled.

1272021
104700
f A ‘
| A
1
5
L

BED TO BED WINDOW

| NO CONNECTION

No data is
displayed
from remote
bedside when
connedionis
not made.

Figurel
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- Setting

Remoate Bedsidelnformation

Figure2

Bed numler of theconnected kedside(Remate Bed No.)and also allerror messges of the

bedsideare shown in theheader area of this winaw.

Setting

You can <t this windowthrough Setting sedion. This sdionincludes thefollowing items:

- Sdected Bed

Choosehis itemto select one ledsideand viewits infoma t i o red toBed dvildow.

Default settingis NONE. Turn therotary knobor touch the green to dhange setting.

- Duration

Select thisitemto set duration of displayingthe ®lected kedside inbrmation. Default setting
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is 1 min. Available options ee 2 to 5min. For example, if you sled 2 min, the bedside
information wil be disphyed for2 minand then thefiBed toBed avindow will beclosed.
ACTIVE TIME is acounterthat strts from zero to the tmeset for Duration.

- Displaying Bedside information

Press <STATR>to view the ®lectedbedside infomation. In thiscondition, thebutton will
changeto <STOP>. Press itagain to stop infemation disphying.

NOTE

A The items fiSelected Bedo and i D utiomd will be disabled during displaying the
bedside data. To st theseitems,at first stop data displaying.
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Chapter 21, Patient Safety

The patient monitor is designed to complywith the intemational safety standard requirementsfor
medicd eledricd equipment. This device has floatinginputs and is proteded against the effeds
of defibrillationand ESU. If the corred eledrodesare used in acardance with the manufacturer
instructions, the dispgay screen will recver within 10 seoconds after defibrillation.
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Explanation of Symbolsin the Monitor

Symbol

Explanation

This symbol meansthat consultuser manual of the monitor and pay attentionto the
warnings and cautions.

(@)

This symbol indicaes that the monitor has CF type and Defibrill ation Proof applied
part acordingto IEC60601-1. The modues with this symbol contain a CF-Typsg
isolated (Cardiac Float) patient applied part providing ahigh degree of protedion
againstshack, andis usableduringdefibrill ation.

i R |

This symbol indicaes that the monitor has BF type and Defibrill ation Proof applied
part acordingto IEC60601-1. The modues with this symbol contain a BF-Typg
isolated (Body Float) patient applied part which contains a high degree of protedion
againstshack, andis usableduringdefibrill ation.

.

Thissymbolindicates thet thedeviceis IEC6060L-1 Type BF equipment.

This symbol ind catesthat the equipment shall be dispo®d of in an environmentall y-
friendly manner.

R
X
AN

This symbol besidethe patient conredor indicates that a part of protedion against
effedsof defibrillatoris provided by the accessory conreded to patient. Therefore,
useonly acessoresapproved by the manufacturer.

(_/ Equipdential grounding system.
100-240VAC | AC POWER SUPRLY
09-04A
50/60Hz
3A fast fuse
SIN Serial number
M anufacturedate
Manufacturer information
European community representative
IMsinoSET | U ' i
setheMasimoPulseOximeter Module

Title: LM1810 User Manual

Document Number: D000G94 | Page2




Chapter 21: Patient Safety User Manual

Warning

A Do not touch the patient, bed or instr ument during defibrillation.

Followthe instrctionsbelow to ensureacompletely safe eledricd install ation.

The environment where the Patient Monitor will be used should be reasanably free from
vibration,dust,corrosiveor explosvegases, extremesof temperaure, humidity andsoon.

The Patient Monitor operates within spedfi cationsat ambient temperaures between 0°C and
40%C. Ambient temperduresthat exceal theseli mits could affed theaacuracy of the monitor and
causedamageto themoduesandcircuits.

Grounding the patient monitor

To proted the patient and hosptal personrel, the case of patient monitor mustbe grounded. The
patient monitor is equipped with a detachable 3-wire cable which grounds the instrument to the
power line ground (potective eath) when plugged into an apprapriate 3-wire recetade .If a 3-
wire receptade is not avail able, consultthe hosptal eledricians.If thereis any doubtregarding
the completenessof the protedive grounding wire, the equipment mustbe opeated with intemd
battery or DC input.

Equipotential Grounding

Protedionclass| instrumentsare already included in the protedive grounding (protedive eath)
system of the room by way of grounding contads in the power plug. For internal examinations
on the heat or the brain, the Patient Monitor must have a separae conredion to the
equipaential grounding system. One end of the equipaential grounding cable (potentid
equali zationconductor) is conneded to the equipotential grounding terminal on the rea panel of
themonitor and theother endto onepointof the equipaential grounding system.

The equipdential grounding system is for the safety function of the protedive grounding
conduwctor if ever there is a bre& in the protedive grounding system. Examinationsin or on the
heat (or brain) shoud only be caried out in medicdly used rooms incorpaating an
equipotential grounding system. Ched ead time before usethat the instrumentis in perfed
working order.

Warning

A Possble explosion hazard if the monitor is used in the presence of flammable
anaesthetic
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CLASSIFICATION

Protection againg electroshock Classl, Type CFfor all modues(except Multi-gasNIBP and BFA
moduesthatare BF) (basedn IEC60601-1).
Protection Against Electro surgery and Defibrillator (Except BFA)

Mode of operation

Continuesoperation equi pment

Harmful Liquid Proof Degree

IPX1

Method of disnfection

Referto each module'schaptersand chapter Care & Cleaningfor detail.

Sd ety of anesthetianixture

Not suitablefor usein the presenceof aflammable anaestheticmixture
with air or with oxygen or nitrousoxide.

Generd

Display

LM1810

TFT/LED COLOR | 13663 768 | 1850

Numeric Paametas

ECG (HR,PVCsST, RR)

Cardiacoutput (C.0.)

$02(Sp02, PR, Pl)

NIBP (SYS,DIA, MAP)

IBP(SYSDIA,MAP)

TEMP(TL, T2, DT)

GAS(EtCo2,FiCo2, AWRR, EtN20,FiN20, Et02, FiO2, EtAA, FIAA)

BFA(BFI, BS%, EMG%, SQ%)

Alarmlimits

Waveforms ECG, SPO2, IBP, RESP/IGAS, EEG
OperationMethod Membiane/Keysandrotary knob, TouchSaeen
AC Power 100-240VAC, 50/60Hz, current:0.97 0.4 A
ECG

Lead & Wire Options

Selectable:3 ,50r 12 Leads

Selectbe:3 ,50r 10 Wires

3 ECG Leads |, I, Il 3 Lead wires ECG Cable

5 Leads ECG: I,I1,1II,V,aVR,aVFavL 5 Lead wireseCG Cable

12 LeadsECG: I IIIlII, aVR,aVFaVvL ,V1V2,V3,V4,V5.V6 | 10LeadwiresECG Cable

Dynamic Range °5mvV

DC offsetvoltage range °300mV

LeadOff Current <90nA

Gain 4,2,1,1/2,1/4, Auto

Calibration 1mV, 0.5sec

Filters fIMONITORO 0.5-24Hz
i MRMAL 0 0.5-40Hz
AEXTENDED 0 0.05-100Hz

CMRR >98dB

InternalNoise <30uV RTI

Input Impedance > 5 MY

QRS Detedion Duration 40to 120 msec
Amplitude 0.25to5mVv for Adult/Pediatric
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0.2to5mV | for Neonate
Heart RateRange 15- 300 BPM for adult/ Pediatric
15- 350 BPM for neonate
Accuracy °1%or 2 BPM
Tall T-Wave Rejectupto1.2mV Amp.
Pacr Detectior/Rejection Duration 0.1- 2msec
Amp +2to+ 700 mV (Withou over/undershoot)
Reject fromheartratecounter
Re-insertinto ECG to displayon screen
Ineff ectivepacerejection HR:0, Pae: 60
HR:60, Pae:60
HR:30, Pa@:80
Besiderejection of atrial pacespreceed ventricular pacesby 150 or 250 ms
Protection Defibrillator and Electosurgery
ANALOG OUTPUT
Signals ECG
Maximumdelay O8ms
Output range 5V
Signal gain 1000 (1V/mV)
Gainaccuracy +20mvV
Maximumoff set +50mVvV
ECG bandwidth fIMONITORO 0.5- 24 Hz
i MRMAL O 0.5-40Hz
AEXTENDED 0 0.05-100Hz
Paemekerpulses Amplitude: 5V (nominal)
Duration: 5ms
ECGrange -5to 5mvV
Outputimpedance 2499 + 5%
Datarate 400 samples/sec
ARRHYTHMIA ANALY SIS
Type ASYS,VFIB, VTAC, RUN (NonSustainVT), AIVR, COUPLET,
BIGEMINY, TRIGEMINY, TACHY (HR HIGH), BRADY (HRLOW),
AFIB, PAUS (MISSED BEAT), FREQUENT PVCs, Ron T, MULTIFORM
PVCs, PNC, PNP
Learning Rapid Learning only 20 secondsrequired for recognition of domi nant
rhythm.
Method Real time arrhythmiadetectionwith innovativefeature.
Memoly Capabili ty of storingthelatest1 50 ARR event (waveformand Paametes)
STANALY SIS
Display reslution 0.01mv
Measurement Range -2mv to +2mv
AlarmRange -2mvto+2mv
Featres UserAdjustable Isoelectricand ST point trend ngof STvalues
Updateperiod 5 Sec.
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NIBP

Physicaldimensons

Width: 2.52in (64 mm)
Length:3.11in (79 mm)
Height: 0.96in (24.5mm)
Weight: 0.25Ibs(0.11kg)

Operatingvoltage

5V DC + 5% Input Voltage

Current Consumgtion

Idle: 52mA
Measurement: 190mA
Inflation: 350 mA

Commurication Protocol

Seaial RS232or TTL

OperatingConditi ons

Temperature:50Cto 400C
Humidity: 20%to 90%

Storage Condtions Temperature:-250Cto 600C
Humidity: 10%to 100%
Technigue Oscillomety

Measurementtime

20-25 sec(excludingcuff inflationtime)

Sdety& Reguatory Standards

IEC 60601-1,AAMI SP10, EN1060-1,EN 1060-3, EN1060-4, IEC80601-2-
30,1SO81060-2: 2014

NIBP Accuracy

MeetsBSEN 1SO8106)-2:2014

Mode of operation

Manuwal/Automatic/Stat

Auto moderepetitionintervals

1,2,3,5,10,15,20,30, 45, 60, 90 minutesand 2, 4, 8,12,16,20 and 24 hours.

STAT modecycletime 5min
Max measurementtime Adult, pediatric: 180 s
Neonate:90 s
Heart rateRange 30t0 240 bpm
Cuff pressureRang Adult 0-290 mmHg
Neonate 0-145 mmHg
Measurement Range (mmHQ) Adult SYS 30 ~ 255 mmHg
DIA 15 ~220 mmHg
MAP 20~ 235mmHg
Neonate | SYS 30~ 135mmHg
DIA 15~110mmHg
MAP 20~125mmHg
Pdliatric | SYS 30 ~ 240mnHg
DIA 15 ~220 mmHg
MAP 20~ 230mmHg

Softwareoverpressure protection

Adult: 290 £ 3mmHg
Pdliatric: 240 + 3 mmHg

Neonate:145+ 3mmHg
Reslution 1mnHg
Transducer Accuracy +3 mmHg overfull rangein operatingcondtions
Heart RateAccuracy +2% or +2 BPM whicheveris greater

default initial cuff inflation pressure
(mmHg)

Adult : 150 mmHg
Pediatric: 140mnHg
Neonate: 85mmHg

Memory

500 Records
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SpO2 (Masimo Rainbow Set)

Methods Sp02 (2 Wavelenghsof li ght used), Rainbow (7+Wavelengthsof li ght used)
SHO2Paameteas SO2, Pl, IR, PVI
Rainbow paramete's SpOC, HCO, SpMet, SpHb, ORI
Range Sp0O2 071 100%
PR 257 240 bpm
PI 0.02i 20.0%
SpMet 071 99.9%
SpCO 01 99%
SpHb 071 25.0g/dL
SpOC 071 35.0ml/dL
PVI 071 100 %
ORI 0.07 1.0
Accuracy OxygenSauration
No motion condtions Adult/Pediatric ° 2% (Sp0O270 ~ 100%)
Unspecified (SpO20 ~69%)
Neonate °3% (Sp0270 ~ 100%)
Unspecified (Sp02 0 ~69%)
Motion conditions Adult/ Pediatric/Neonate ° 3% (Sp0O270 ~ 100%)
Unspecified (Sp020 ~69%)
Low perfusonconditions | Adult/Pediatric/Neonate °2% (Sp0270 ~ 100%)
Unspecified (SpO20 ~ 69%)
Pulse Rate
No motion condtions Adult/Pediatric/Neonate °3bpm (PR25~240)
Motion conditions Adult/Pediatric/Neonate °5bpm (PR25~ 240)
Low perfusonconditions | Adult/Pediatric/Neonate °5bpm  (PR25~240)
Carboxyhemod obin Sauration
Carboxyhemod obin Adult/Pediatric °3% (1-40)
Sauration
Methemodohin Sauration
Methemodobin Sauration | Adult/Pediatric/Neonate °1% (17 15)
Total Hemogdobin
Total Hemodohin Adult/Pediatric °1gdL (87 17) g/dL
Rewlution Sp02 1%
Pl 0.1%
PVI 1%
PR 1 BPM
SpCO 1.0%
SpMet 0.1%
SpHb 0.1g/dL
SpOC 0.1mil/dL
ORI 0.1

Pleasaotethatpul se-oximetry method (SpO2) is comparedto laboratory spectroscopy of sample blood (Sa). This
method measuresprecision of SpO2 measurement us ng statisticalanalyss. Therefore,measurement precisonis reliable for
atleasttwo third of measurements.
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1. The Masimo SETtechnology with Masimo sensors has been validated for no motion accuracy in human blood studies on healthy adult

male and female volunteers with light to dark skin pigmentation in induced hypoxia studies in the range of 70-100% SpO2 against a
laboratory CO-Oximeter and ECG monitor. This variation equals *lstandard deviation. Plus or minus one standard deviation
encompasses 68% of the population.

The Masimo SETtechnology with Masimo sensors hasbeen validated for motion accuracy in human blood studies on healthy adult male
and female volunteers with light to dark skin pigmentation in induced hypoxia studies while performing rubbing and tapping motions, at
2to 4 Hz at an amplitude of 1 to 2 cm and a non-repetitive motion between 1 to 5 Hz at an amplitude of 2 to 3 cm in induced hypoxia
studies in the range of 70-100% SpO2 against a laboratory CO-Oximeter and ECG monitor. This variation equals +1 standard deviation,
which encompasses 68% of the population.

The Masimo SETtechnology has been validated for low perfusion accuracy in bench top testing against a Biotek Index 2 Esimulator and
Masimo $simulator with signal strengths of greater than 0.02% and transmission of greater than 5% for saturations ranging from 70 to
100%. This variation equals +1 standard deviation. Plus or minus one standard deviation encompasses 68% of the population.

The Masimo SETTechnology with Masimo Neo sensorshasbeen validated for neonatal motion accuracy in human blood studies on healthy
adult male and female volunteers with light to dark skin pigmentation in induced hypoxia studies while performing rubbing and tapping
motions, at 2 to 4 Hz at an amplitude of 1 to 2 cm and a non-repetitive motion between 1to 5 Hz at an amplitude of2 to 3 cmin

induced hypoxia studies in the range of 70-100% SpO2 against a laboratory CO-Oximeter and ECG monitor. This variation equals +1
standard deviation. Plus or minus one standard deviation encompasses 68% of the population. 1% has beenadded to the results to account
for the effects of fetal hemoglobin present in neonates.

The Masimo SETtechnology with Masimo sensors has been validated for pulse rate accuracy for the range of 25 -240 bpm in bench top
testing against a Biotek Index 2 Esimulator. This variation equals +1 standard deviation. Plus or minus one standard deviation
encompasses 68% of the population.

. See sensor directions for use (DFU) for complete application information. Unless otherwise indicated, reposition reusable sensors at least
every 4 hours and adhesive sensors at least every 8 hours.

. Sensor accuracy specified when used with Masimo technology using a Masimo patient cable for LNOP sensors, RD SETsensors, the LNCS
sensors, or the M-LNCS sensors. Numbers represent A (RMS error compared to the reference). Because pulse oximeter measurements
are statistically distributed, only about two-thirds of the measurements can be expected to fall within a range of +Ams compared to the
reference value. Unless otherwise noted, SpO2 accuracy is specified from 70% to 100%. Pulse Rate accuracy is specified from 25 to 240
bpm.

Masimo M-LNCS, LNOP, RD SET, and LNCS sensors types have the same optical and electrical properties and may differ only in
application type (adhesive/non-adhesive/hook & loop), cable lengths, optical component locations (top or bottom of sensor as adigned with
cable), adhesive material type/size, and connector type (LNOP 8 pin modular plug, RD 15 pin modular plug, LNCS 9 pin, cable based,

and M-LNCS 15 pin, cable based). All sensor accuracy information and sensor application instructions are provided with the associated
sensor directions for use.

TEMPERATURE(2 Channel)

Probe Type YSI 400 Compatible

Range 0-50C

Accuracy °0.2°C

RESPIRATION

Method Impedance

BaseResistance 250-12500hm

Dynamic Range 0.2-2 Chm

Breath RateRange 0-253BrPM

Accuracy +2%or 2 BrPM

IBP

Channel 2(UPto4

Measurement Range SYS -50 ~300 mmHg
DIA -50 ~300 mmHg
MAP -50 ~300 mmHg

PresaureFilter

8Hz,16Hz,22Hz selectable

Press Sensor Sensitivity 5eV/V/mmHg

Press Sensor Impedance 300 ~2500 Ohm

Rewlution 1 mmHg

Accuracy 2 % or 2mmHg (each oneis greater) withou transducer
IBP Auto Scale
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Pump Page

PPV Measurement

Arterial CatheterDisconrection Alarm

Multi-gas, Mainstream (MASIMO SWEDEN AB)

IRMA CO2 CO2
IRMA AX+ CO2, N20, primary and secondary agents(HAL, ISO,ENF, SEV, DES)
Gas/CO2Interface Conrector and S/W InterfaceDriver, Applicablefor All Gasand CO2Modules.
Desciption Extremely compactinfraredmainstreammultigasprobeavailablein two
parameterconfigurations.
Cable length 25m=+0.1m
Recovery timeafter defibrillator test Unaff ected
Drift of measurement accurecy No drift
Surface temperature IRMA CO2 Max 39°C/102°F
(atambienttemp. 23°C) IRMA AX+ Max 46°C/ 115°F
Interface Modified RS-232 serial interfaceoperatingat 9600 bps.
Airway adapters Disposable adult/pediatric: - Addslessthan6 ml deadspace.
- Presauredrgp lesshan0.3cmH20 @ 30
LPM.
Disposableinfant: - Addslessthan1 ml deadspace.
- Presauredrgp lesshan1.3cmH20 @ 10
LPM.
(Infant Airway Adapterrecommendedfor Tracheal TubelD size=4mm)
Degreeof protectionagaing harmful IPX4
ingressof water or particulatematter
Method of sterilization ThelRMA systemcontainsno sterile parts.
Mode of operation CONTINUOUS OPERATION
Dataoutput
Breath detection Adaptivethreshdd, minimum1 vol% changein CO2 concentration.
Regirationrate® 01 150 £1 bpm. Theregirationrateis diglayedafterthreebreathsand the
averagevalueis updated every breath.
Fi and ET2

Fi and ET are displayedafterone breath and have a cortinually updatedbreath average.
Thefoll owingmethodsareusedto calculateend-tidal (ET) values:

-CO2: The highestconcertration of CO2 during one breathingcyclewith a weght function appliedto favor valuescloserto
theend ofthecycle.

-N20 and anesthetiagents: The momentary gasconcertraionatthetimepointwhereETCO2is detected.

ET-valuesfor anaestheticagentsand N20 (IRMA AX+) will typically decrease below nominalvalue when respirationrate
exceeds80 bpm The maximumdecreaseis descibedby theformuaET=80*ETnomRR.

AN COYDN

Automaticagent identification IRMA AX+: Primary and secondary agent.

GasAnalyzer

Probe 2-9 chanrelNDIRtype gasanalyzer measuringat
4-10 um. Pressure temperatureand full spectralinterferencecorrection.

Calibration ZeroingrecomnendedwhenchangngAirway adapter (IRMA AX +)
No spancali brationrequiredfor the IR bench.

Warm-uptime IRMA CO2: < 10 seconds(concertrationsreportedand full accuracy)
IRMA AX+: < 20 seconds(concertrationsreported, automatic agent
identificationenabledandfull accuracy)

Risetime® (@101/min) C02090ms

1 Measuredatl/Eratio1:1 using breath simulator accordingto EN I SO 80601-2-55fig. 201.101.
2 Measured atl/Eratio 1:1 using breath simulator accordingto EN | SO 80601-2-55 fig. 201.101.
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N200300ms

HAL, ISO,ENF, SEV,DES O300ns

Primary agent threshold 0.15 vol%. Whenanagent is identifie d, concertrationswill bereported
evenbelow0.15 vol% aslongasapneais na detected.
Seondary agentthreshdd 0.2vol% +10% of totalagent concertration

Agent identificationtime

<20 seconds. (Typically < 10 seconds)

Total systemregonsetime?

< 1secord

Accuracy - standard condtions

Thefoll owingaccuracy specificationsarevalidfor dry singegasesat22 + 5°Cand 1013 £ 40 hPa

Gas Range Accuracy

CO2 0to15vol% +(0.2vol% +2% of read ng)
N20 0to100vol% (2 vol% +2% of reading)
HAL,ISOENF 0to8vol% +(0.15 vol% +5% of readng)
SEV 0to10vol% +(0.15vol% +5% of readng)
DES 0to22vol% +(0.15vol% +5% of readng)

Accuracy - all condtion

The foll owing accuracy specificationsarevalidfor all specified environmental condtio ns except for
interferencespecifi edin thetable filnterfering gaseff ectsdand the section AEff ectsfrom water vapor
partial presureon gasreadngbelow.

Gas Accuracy

COo2 +(0.3 kPa+ 4% of read ng)
N20 +(2 kPa+ 5% of reading)
Agents® +(0.2kPa+ 10%of reading)

Gasconcertrationconversion

Gasconcertratiohjssepodeginu nits o vplume percert. The concertration s definedas:

Thetotal presureof thegasmixtureis esimatedoy measuringthe actual atmaospheric presurein
the IRMA probe.

Eff ectsfromwater vepor partial pressureon gasreadngs

The eff ectsof water vapor areillu strate dby theexamplesin thefollowingtable. The two columrsto
theright show therelative error in displayed concentrationswhenadd ng or removingwatervapor
fromthe gasmixture, and referencingthe measurement to dry gasconditionsatactualtemperature
and pressure(ATPD)or saturaedcondti onsatbody temperature(BTPS).

Temp[C] RH [%] P[hPa] H20 part.pres. | errrel[%)] errrel ATPD errrel[%)]
[hPa] [%] BTPS

10 20 1013 2 0 -0.2 +6.0

20 20 1013 5 0 -0.5 +5.7

25 0 1013 0(ATPD) 0 0 +6.2

25 23 1013 7.3 0 -0.7 +5.5

25 50 1013 16 0 -1.6 +4.6

30 80 1013 42 0 -4.1 +2.0

37 100 1013 63 (BTPS) 0 -6.2 0

37 100 700 63 0 -9.0 -2.8

Thetableillustrateghatthe gasconcertrationsin thealveoli, wherethe breathinggasis saturatedwith water vapor atbody
temperature(BTPS), are 6.2%Iowerthanthecorregpond ngconcertrationsin the same gasmixtureafterremoval of all

water vapor (ATPD).

4 Measured accordingto EN | SO 80601-2-55.
5 The accuracy specificationfor IRMA AX+ is not valid if more than two agentsare presentin thegasmixture.f more than
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Interferinggaseff ects
Gasor vapour Gaslevel Co2 Agents N20
IRMA CO2 IRMA
AX+
N20O-noted) 60 vol% - notel&?2) - -notel) | - notel)
notelé&2)
HAL-noted) 4vol% - notel) - hotel) - nhotel) | - notel)
ENF, ISO, SEV-noted) 5vol% +8% of reading-note3) | - notel) - hotel) | - notel)
DES-noted) 15vol% +12% of reading- - hotel) - hotel) | - notel)
note3)
Xe (Xenon)-noted) 80Vvo0l% -10% of read ng-note3) - hotel) | - notel)
He (Helium)-nated) 50vo0l% -6% of reading-nate3) - hotel) | - notel)
Metereddoseinhaler propellants-note4) Not for use with metereddoseinhalerpropellants
C2H50H (Ethanal)-nated) 0.3vol% - notel) - notel) - notel) | - notel)
C3H70H (Isopropanol)-nated) 0.5vol% - notel) - notel) - notel) | - notel)
CH3COCHS3 (Acetone)-nated) 1vol% - notel) - notel) - notel) | - notel)
CH4 (Methane) -noted) 3vol% - notel) - notel) - notel) | - notel)
CO (Carbonmonoxide)-nateb) 1vol% - notel) - notel) - notel) | - notel)
NO (Nitrogenmonox de)-noteb) 0.02vol% - notel) - notel) - notel) | - notel)
0O2-noteb) 100vol% - notel&?2) - -notel) | - notel)
notel&?2)

Note 1 : Negligibleinterference,eff ect includedin the specification fi

@utcyall condtionsdabowe.

Note 2 : For probesnot measuingN20 and/or O2 the concentrationsshall be setfrom haost accordngto theinstructions.
(IRMA CO2measuresneitherN20, nor O2. IRMA AX+ dosenot measure02.)

Note 3 : Interferenceatindcatedgaslevel.for example,50 vol% Helium typically decreasesthe CO2 readingsby 6%. This
meansthatif measuringon amixturecontaning5.0 vol% CO2 and 50 vol% Helium, the measuredCO2 concentration will
typically be (1-0.06) * 5.0 vol% = 4.7 vol% CO2.

Note4 : Accordingto the EN 1SO 80601-2-55:2011 standard.

Note5 : In addition to theEN 1SO80601-2-55;2011 standard.

Multi-gas, Sidestream (MASIMO SWEDEN AB)

ISA CO2 CO2, CO2waveform

ISA AX+ CO2, N20, primary and secondary Agents(HAL, ISO,ENF, SEV, DES)

ISA OR+ C0O2,02, N20, primary and secondary Agents(HAL, ISO,ENF, SEV, DES)

Gas/CO2Interface Connrector and S/W InterfaceDriver, Applicable for All Gasand CO2Modules.

Desciption Compact,low-flow sidestieamgasanalyzerswith integratedpump,
zerangvalveandflow contraller.

Ambient CO2 0800 ppm (0.08 vol%)

Recovery timeafter defibrillator test Unaff ected

Waterhanding

NomdineFamily samplinglineswith proprietary water removaltubing.

Samplingflow rate

50+ 10 smi/min®

Degreeof protectionagaing harmful
ingressof water or particulatematter

IPX4

Method of sterilization

ThelSA systemcontainsno sterile parts.

Mode of operation

CONTINUOUS OPERATION

Degreeof protectionagaing electric
shock

NomdineFamily samplinglinesareclasified asDEFIBRILLA TION-PROOF
TYPEBF APPLIED PART

Dataoutput

Breath detection

Adaptivethreshd d, minimum1 vol% changein CO2concentration.

Regpirationrate ’

010150 + 1 breathg/'min (or BrPM)

6 Volumetric flow rateof air corrected to standardized conditionsof temperatureand pressure.

_Measuredatl/E ratio 1:1 using breath smulator accordingto EN 1 SO 80601 -2-55fig, 201,101
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Fi and ET®

valuescloserto the end of the cycle.

lowerthanFiO2

accordingto thefoll owingformuas:

Fi and ET are displayedafterone breath and have a continually updatedbrezath average.
Thefoll owingmethodsareusedto calculateend-tidal (ET) values:
-CO2: The highestconcentration of CO2 during onebreathingcyclewith a weght function appliedto favor

-02: The highestlowestconcertrationof O2duringthe expiratory phasg(dependingon whetherETO2is higheror

-N20 and anesthetiagents The momentary gasconcentration atthetime pointwhere ETCO2is detected.
ET will typically decreasebelow nominalvalue (EThom) whenrespirationrate(RR) exceedsthe RR threshold (RRth)

ISA CO2

Co2

ISA OR+/AX+

ET=ETnomx (1250 R)_for RRth>125

COo2

ET=ETnon,/ (70 / ER)} for RRth>70

N20, 02, DES, ENF, SO, SEV

ET=ETnonmw,/ (20 / RE} for RRth>50

HAL

ET=ETnomxv (3% / RR) for RRth >35

Automaticagent identification

ISA OR+/AX+: primary and secondry agent.

Gasamlyzer
Sensor head 2 to 9 channelNDIRtype gasanalyzer measuringat4to 10 um.
Dataacquistion ratel0 kHz (sample rate20 Hz / chanrel).
02 measurementsby Servomex €paramagneticsensor.
Calibration No spancali brationis required for thelR bench. An automeatic zerdangis
performed1 to 3 timesper day.
Compensation ISA CO2 Automaticcompensationfor presureandtemperature.
Manualcompensation for broadeningeff ectson CO2.
ISA OR+/AX+ Automaticcompensationfor pressure,temperatureand
broadeningeff ectson CO2.
Warm-uptime ISA CO2: <10 seconds(concertrationsrepottedand full accuracy)
ISA OR+/AX +: <20 seconds(concentrationsreported, automaticagent
identificationenabledandfull accuracy
Risetime® CO2 ¢ 200 ms(¢ 300 msfor ISA
OR+/AX+)
N20, 02, ENF, ISO, SEV,DES ¢ 400 ms

HAL ¢ 500 ms

Primary agent threshold (ISA
OR+/AX+)

0.15 vol%. Whenanagent is identifie d, concertrationswill bereportedeven
below 0.15vol%

Seondary agentthreshdd (ISA
OR+/AX+)

0.2vol% +10% of totalagent concertration

Agent identificationtime (ISA
OR+/AX+)

<20 seconds(typically <10 seconck)

Total systemregponsetime!? ISA CO2: < 3seconds
ISA OR+/AX +: < 4seconds(with 2m Nomoline Airway AdapterSet
samplingline)
Accuracy standard conditions
Thefoll owingaccuracy specificationsare validwith nodrift for dry singegaseat22 +5°Cand 1013 £ 40 hPa:
Range*! Accuracy
co2 Otol5vol% +(0.2v0l% +2% of readng)
N20 0to100vol% +(2vol% +2% of reading)
HAL, ENF, ISO Oto8vol% +(0.15vol%+5%of readng)

8

9 Measured according to EN 1SO 80601-2-55.

10 Measured acording to EN1SO 80601-2-55.

Measured at I/E ratio 1:1 using bresth simulator according to EN 1SO 80601-2-55 fig. 201.101.

11 All gasconcentrations are reported in units of volume percent and may be translated into mmHg or kPaby using thereported

_amospheric pressure.
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SEV 0to10vol% +(0.15 vol% +5% of read ng)
DES 0to22vol% +(0.15vol% +5% of read ng)
02 0 to 100 vol% (1 vol% +2% of reading)

Accuracy - all condtions

Thefoll owingaccuracy specificationsare valid with nodrift for all specified environmenta condtio ns,exceptfor
interferencefromwater vapor in the below section fiEffectsfrom water vapar partial pre sure on gasread ngso .

GAS Accuracy

CcO2 +(0.3kPa+ 4% of readng)
N20 +(2 kPa+ 5% of reading)
Agents'? +(0.2kPa+ 10%of reading)
02 +(2 kPa+ 2% of reading)

Eff ectsfromwater vepor partial pressureon gasreadngs

Whenthe breathinggasflowsthrough the sampli ngli ne,thegastemperaturewill adapt to theambienttemperaturebefore
reachingthe gasanalyzer. The measurement of all gasewill alwaysshow theactualpartia presureatthecurrent humidity
levelin the gassample. As the NOM Osection remowesall condensedwater, no water will reachthe ISA gasanalyzer.
Howeveratan anbienttemperatureof 37 °C and abreathinggaswith arelativehumidity of 95%thegasreadngwill
typically be 6% lowerthancorrepondngpartial presureafterremoval of all water.

Interferinggasand vapor effects

Gasor vapour Gaslevel | CO2 Agents N20
ISA CO2 ISA
AX+/OR+

N20-noted) 60vol% | - note?) - notel) -notel) | - notel)
HAL-noted) 4vol% - notel) - notel) -notel) | - notel)
ENF, 1ISO, SEV-noted) 5vol% +8% of reading-note3) - notel) -notel) | - notel)
DES-noted) 15vol% | +12%of reading-nae3) | - notel) -notel) | - notel)
Xe (Xenon)-nated) 80vol% | -10% of readng-note3l) -notel) | - notel)
He (Helium)-naed) 50vol% | -6% of reading-nate3) - notel) | - notel)
Metereddoseinhaler propellants-noted) Not for use with metereddoseinhalerpropellants

C2H50H (Ethanol)-nated) 0.3vol% | - notel) - hotel) - notel) | - notel)
C3H70H (Isopropanol)-naed) 0.5vol% | - notel) - hotel) - nhotel) | - notel)
CH3COCH3 (Acetone)-nated) 1vol% - notel) - hotel) - nhotel) | - notel)
CH4 (Methane)-noted) 3vol% - notel) - hotel) - notel) | - notel)
CO (Carbonmonoxide)-noteb) 1vol% - notel) - hotel) - nhotel) | - notel)
NO (Nitrogenmonox de)-notes) 0.02vol% | - notel) - hotel) - nhotel) | - notel)
0O2-noteb) 100vol% | - note?) - note?) - notel) | - notel)

Note 1 : Negligibleinterference,eff ect includedin thespecificationi ~ @umcy all condtionsdabove.

Note 2 : Negli gibleinterferencewith N20/O2concertrationscorrectly set,eff ect i ncludedin the specificationfi  éuacy all
condtionsoabove.

Note 3 : Interferenceatindicatedgaslevel. For exampe,50 vol% Helium typically decreasesthe CO2read ngsby 6%. This
meansthatif measuringon amixture contaning5.0 vol% CO2and 50 vol % Heli um, the actual measuredCO2 concentration
will typically be (1-0.06)* 5.0vol% = 4.7 vol% CO2.

Note4 : Accordngto the EN1SO80601-2-55:2011 standard.

Note5 : In addition to theEN 1SO80601-2-55;2011 standard.

BFA (Brain Function Assesment)

BFA Interface Requiredfor Integratig BFA mdue and monitors
EEG sensitivity +450uV

Noise <2uVp-p<0.4uV RMS, 0.25-250Hz

CMRR >1400B

Input impedance >50M Y

Samplerate 1000 sample9dsec(16 bits equivalent)

12 The accuracy specificationisnot valid if more than two agents are present in the gasmixture.|f morethan two agents
arepresent, an alarm will be set
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Brain FunctionIndex(BFI)

0-100. Filter1-47Hz, 1sec. update

EMG

0-100. Filter30-47Hz,1 sec. update

BSR

0-100. Filter2-47 Hz, 1 sec. update

Signal Quality Index (SQI)

0-100. 1 sec. upchte

EEG Waveform +250uV, user-adjustable,5 sec

Alarms Auditory andvisual,user-adjustablelimits
Artifactrejection Automatic

Sensor impedancemeasurement 0-30kOhm/ Manua - Automati ¢/ measurement current 0.06uA
Powersupply 5VDC

PowerConsumption Lessthan0.5W

Weight 100gr

Dimensiorns 111x64%x25mm

Classification Classl, type BF,continuoususe

Sensors Ambu Neuro Sensors

Cable length 195 cm/ 770 with 35cm/ 140split
Memolry Datarecordng(96 hours)

Trend BFI/EMG/SQIBS, 10 sec. update

Environment - Operation

Temperature 5-40°C

Relhumidity 20~96%

Altitude -200~3000m
Cardiac Output
Method Right Heart Thermodil ution
Range 0.5-181/min
Reslution 0.0l/min
Reprodibili ty +3%

Rewrder

Model Internal Thermal Recorder SP58
Channel Upto 3 waveforms

Printing Speed 6,12.5,25mm/sec

PgperSize 57mmby 59 foot roll

CALCULATION

DRUG CALC

To calculatethedose and time of medication

HEMODYNAMIC CALC

Monitoringhemodynamic eventsprovidesinformationabout theadequacy of a
patient'scirculation, perfusion,and oxygenationof thetissiesand organsystems. The
objectiveof hemodynamic monitoringis to ensure optimaltissie perfusion and
oxygen delivery while maintainingadequatemean arterial blood pressure.

ALARM

Sources Error messagesAll otherparameterimits

Alarm On/Off Selecabefor all parameters

Alert Blinkingon Display, Volume Selecalde Audio Alarms, Lightindcator
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ALARM RECALL

Displayingoccuredalamsalongwith ECG/SpO2/2IBP/RESP/GAS waveforms(20 recent alarm)

BED to BED

i B eoBedofunctionis intendedto digplayinformation of onebedsideconnectedto the central sysemontargetbedside.
TREND

Sources HR,PVCs,ST(All Leads), AFIB,RR

SpO2,PR,P1,PVI,5p0C %SpCo,%SpMet,SpHb_g/dI,ORi

T1,T2

IBPL(SYS,DA,MAP)

IBP2(SYS,DA,MAP)

IBP3(SYS,DA,MAP)

IBP4(SYS,DA,MAP)

EtCo2,FiCo2,AWRR(sidestream, mainstream), EtN20,FiN20,Et02,FiO2,EtAA FIAA(1SO, DES,
ENF, HAL, SEV)

Trend Time Save

96 Hours

Trend Timelnterval

15, 30,45 Min,1, 2and 4 Hours

Resolution 1lsec

OXY-CRG

6 PaametasTrend

EVENT LOG

Preparereportsof sysemevents.

INPUT/OQUTPUT

Network

TCP/IP Protocol EthernetLAN with RJ45 Interface
WLAN IEEE 80211a/b/g/n, Wireless

VGA Connection

VGA output with samepage

| ntemal Battery

Charge Usage . Device Model
Battery type time [hours] \{s/l(t)ﬁ]ge CaE%f]'ty LM1810
[hour 5] (New& Full Charged)
Sealed Lead
Acid ~4 ~2 12 35 R
(Rechargeablebattery)
Sealed Lead
Acid ~4 ~3 12 28
(Rechargeablebattery)
Li-ION 2200 ~4 ~2(LM1810) 11.1 2.2 R
Li-ION 3500 ~5 ~3(LM1810 11.1 35 R
Li-ION 4000 ~6 ~4(LM1810 11.1 4.0 R
Li-ION 5000 ~7 ~5(LM1810 11.1 5.0 R
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Physical Specification

SystemModel | Dimension(Cm) Weight (approxi mately)

LM1810 45(W)3 36(H) 3 17(D) ~7.5Kg

ENVIRONMENTAL

Temperature Operating 5t040 C
Storage & Transpott: -25t060 C

Humidity Operating 20-90 % (Noncondensing)
Storage & Transpott: 10-100 % (Noncondens ng)

Altitu de -200t0 3000m
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Chapter 23, Accesories
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| nformation
This chapter liststherecommended accessoresused for patientmonitor and theirpart codes.

Warning
A The accessaies listed below are spedfied to be used for bedside monitor. Manufadurer

does not take responsibiity for any possble hazad to the patient or monitor if other
accessaiesareused.

A Patient protedion against defibrillator effeds requires using accessories spedfied in this

chapter
23.1 ECG Accessories
Part NO URUK ECG Brand/Manufacture
P100GB ECGPATIENT CABLE 3WIRES URUK
P1003 ECGPATIENT CABLE 5WIRES URUK
P1006&5 ECGPATIENT CABLE 10 WIRES URUK
PO3122 ECG LeadWire- Neonate URUK

23.2SpO2(MASIMO & RAINBOW) Accessories

URUK SpO2 Brand/ Manufacture
Part NO = Manufacture Part No.
Model Description
P18045 DCl ,(le_dl\lngSR)eusable Finger Sensar, Weight> 30Kg, Masimo 1863
Reusable Multi-site Sersor (Y- Senso), Weight> 1 .
P18049 Yl Kg (LNCS) Masimo 2258

Sengtive &in Nemmate Adhesive Sesar, 18in.

P18046 | NeoPt | nisrysable Snsor), Weight<1 Kg, (LNCS) Masimo 2330
Neonde Adhesive Sensr, 18in. (Disposable Sensor), .

P18047 Neo Weight <3 Kg or>40Kg, (LNCS) Masimo 2329
i InfantAdhesive $nsa, 3ft. (Dispmsalde Sesar), .

P18075 Inf-3 Weight 3-20 Kg, (LNCS) Masimo 2319

P18056 | Red LNC-10 LNCS Series 2-pin SpO2 PaientCale, 10ft. Masimo 2056

(Extendon Cable)
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URUK . Brand/ Manufacture
Part NO el Manufacture Part No.

SpO2 Reusable Sensor, Finger/Toe, Adult > 30Kg,
P18055 | Red DCl-dc12 Masimo 2201
RainbowDC-3 SC360,Reusable, Adult,
P18068 | (SpO2,SpViet, SpHb) Masimo 2241
Rainbow R25 Sensor, Adult, Adhesive, >3(Kg,
P18062 | (Sp02,SPCo,SPMet) Masimo 2221
Rainbow R1-20L PulseCo-Oximeter Sensa, _
P18072 | Dispmate, Peliatric, ( SPHb ,SpD2, SPMet) Masimo 3793
Rainbow Reusable R2-25aSenso, Disposable, Adult, _
P18063 | >30Kg, (Sp02,SPHb,SPMet) Masimo 2753
Rainbow Reusable R2-25r Senso, Reusale, Adult,
P18064 | >30Kg, (Sp02, SPHb, SPMet) Masimo 2754
Rainbow ReSposable R2-20a Seisor, Dispasalie, .
P18065 | Pedatric, 10-50KG, (SPO2,SPHb, SPMet)- Masimo Masimo 2755
Rainbow Reusable R2-20r Senso, Reusalde, Péliatric,
P18066 | 10-50KG, (SpO2, PHb, SPMet) Masimo 2756
Rai DCI, R Adul 2 M
P18069 ainbow DCI, Reusealle, Adult, (SpO2,SpCO, SpMet) Masimo 2696
SpO2 Extension Cable, (Red LNC-10) )
P18060 Masimo 2404
P18067 | Ambient Shield Accessory for Rainbow Sensor Masimo 2815
23.3TEMP Accessories
PART NO URUK | TEMP Brand/Manufacture Manufactur e/Part
P10083 TEMP Probe, Skin, ShenzhenLaunchElectical Co. 98MEO04GA634
LAUNCH (LNHmed)
P10084 TEMP Probe, Rectal, ShenzhenLaunchElectical Co. 98MEQ4GA635
LAUNCH (LNHmed)
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23.4NIBP Accessories
URUK NIBP Brand/ Manufacture
Part NO — Manufacture Part No.
Model Description

Reusable NeonateWhite NIB P Cuff

P13077 M5301/Sng|e (Nylon Laminated TPUCuff With Bladderless) Mai Cuff 03-0201-097
Limb Arcumference:9-14.5cm
Reusable Infant White NIBP Cuff

P13078 M5302 Sngle (Nylon Laminated TPUCUff With Bladderless) Mai Cuff 03-0201-101
Limb Crcumference:13-21.5cm
Reusable Padiatric White NIBP Cuff

P1307 M5303 Sngle (Nylon Laminated TPUCuff With Bladderless) Mai Cuff 03-0201-105
Limb Ciraimference:21-27cm
Reusable Adult White NIBP Cuff

P13080 M5304/8ng|e (Nylon Laminated TPUCuff With Bladderless) Mai Cuff 03-0201-109
Limb Crcumference:26-35.5cm
Reusable Large Adult White NIBP Cuff

P1308L M5309 Sng le (Nylon Laminated TPUCUff With Bladderless) Mai Cuff 03-0201-121
Limb Crcumference:35-45cm
Reusable Thigh White NIBP Cuff

P130& M53068ng|e (Nylon Laminated TPUCuff With Bladderless) Mai Cuff 03-0201-125
Limb Crcumference:44-55cm
Reusable Adult Brown NIBPCuff
Limb Crcumference:27-35cm
Reusable Adult White NIBPCuff

P13084 M5104 Sngle (Nylon Cuff with TPU Bladder) Mai Cuff 03-0201-077
Limb Crcumference:25-35cm
Disposable Neonate-1# Blue NIBPQuff .

PI306 | MS541-14Side | [ ooa oo 5t s MaiCuff 03-0201-185
Disposable Neonate-2# Blue NIBP Quff

PL308 | MS541-24Sinde | b erumoromm o, MaiCuff 03-0201-189

_ Disposable Neonate-3# Blue NIBP CQuff _

P13087 M5541-3#/Sinde Limb Creumference:6-11cm Mai Cuff 03-0201-193
Disposable Neonate-4# Blue NIBP Quff .

P130B8 | MS541-44SINde | b orumferen e MaiCuff 03-0201-197
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23.51BP Accesories
Part NO IBP Brand/M anufacture Manufacture/Part
URUK
P16001 IBP Transducer, MEDEX - MEDEX MX860P1
.MX860/866 Novatrans

P16031 IBP Dispasable Domei MEDEX | MEDEX MX860/866(848)
- MX860/866 NovaransDome

P16032 IBP ExtensionCablei MEDEX - | MEDEX MX860/866(MX900-42)
MX860/866 NovatransExtension
P16002 IBP Transducer, MEDEX MEDEX MX960
P16033 IBP Transducer, Dome, MEDEX MEDEX MX960XXP1
P16034 IBP ExtensionCablei MEDEX - | MEDEX MX961Z04P1
MX960 Logical Extension

P16037 IBP Transducer Cable i MEDEX PX180089%6019021
TRUWAVE

P16036 IBP Transducer, Disposable i RX | MEDEX PX260
only

P16030 IBP Holder

P16050 IBP Extension Cable, for MX960 URUK BKT-164ET

P16046 IBP Transducerkit, Disposalde iPeXbrand/ BKT-164ET

BL LifesciencesPuvt.

P16053 IBP Calde, Ipex, P/N: BKT-164ET
Part NO URUK ICP Brand/Manufacture | Manufacture/Part
P23007 ICP-TEMP-Cale RAUMEDIC 094328
P23008 NPS2 Spacehbs for ICP RAUMEDIC 091715
P23009 NEUROVENT-P-TEMP for ICP | RAUMEDIC 094268
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23.6 GASAccesries (Mainstream)
Part NO URUK GAS(Mainstream) Brand/M anufacture | Manufactur e/Part
P20053 IRMA CO2 only probe (2++) Masimo 200101
P20039 IRMA AX+ probe Masimo 200601
P19145 IRMA & BFA Extensionto|RMA URUK P19145
P20066 Airway Adaper, Dispcsable, IRMA Masimo 106220
23.7 GAS Accesries (Sidestr eam)
Part NO - o Brand/ Manufacture
URUK Description Division Manufacture Part#
P20099 NomoLine HHAdult/Pedatric Long Term, Masimo Swveden
Airway Adapter Set, 25 pcs./box, Airway adaptor Set AB 3827
Lengh:2m
P20100 NomoLineHH Infant/Neonatal, LongTerm, Masimo Swveden
Airway Adapter Set, 25 pcs./box, Airway adaptor Set AB 4367
Lengh: 2m
P20101 | VersaStream, CO2 Airway Adapter | LongTerm, Viamed
Sampling Line, Adut/ Paliatric, Airway adaptor Set 4420823
25 pe./box, Length:2.0m
P20102 | VersaStream,CO2 Airway Adagter | LongTerm, Viamed
Sampling Line, Airway adaptor Set
Infant/Neoretal ID O4.0 mm, 4420824
25 pa./box, Length:2.0m
P20103 | VersaStream, CO2 Sampling Line LongTerm, Viamed
with LuerLock Male connection, LLM SamplingLine 4420826
25 pe./box, Length:2.0m
P20055 Clamp of ISA Module Holder
23.8 BFA Accesgories
Part NO URUK BFA Brand/Manufacture
P22028 BFA Accessory PatientCable, URUK URUK
23.9C.0O.Accesries
Part NO URUK Cc.0O Brand/M anufacture Manufactur e/Part
P19069 URUK CO Cade URUK P19069
P20061 Intro-Flex, Percutaneaissheah EDWARDS 1301BF85H
Introducer Lifesciences
P20062 Swan-GanzCCQVIP, EDWARDS 13HF75P
Themodilution Catheter Lifesciences
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23.10 Power Cable

Power Cable

Part Name Part NO URUK Brand/Manufacture Manufactur e/Part

AC Power Cabe P03018 Sheng 6266694

OR

AC Power Cabe | P09270 | volex | 2111H10C3
NOTE

A The following accessries are recmmended, othemwise accessaies with CE marking or
Biocompatibility testrepat shall beused

23.11 ECGElectrodes

Part NO URUK | ECG Manufactur e/Part
P28042 Adults ECG Disposable Eledrodes, HAB Manufacturer F9060

P28047 Pedatric ECG Dispasale Electrodes, FIAB Manufacturer F9060P

P10079 ArboH12435, COVIDIEN Manufacturer 31.1245.21

23.12EEGEledrodes

Part NO URUK | EEG Manuf actur e/Part
P22009 Neuroline720,AMBU Manufacturer REF: Neuroline720
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24.1 System Check

Before using the montor,

y Ched if thereis any mecdhanical damegein the systemand accessores.

y Chedk if all the paver cable and accessoresarefirmly conneded.

y Chedk all thefunctions of leyboard and moduies tomake surethat themonitor is in progr
condiion.

If you find any damage on the monitor, stop using the montor on patient, and contect the
biomedical engineer of the hospital otocal Aft er Sale Sevice.

The overall ched of the monitor, including the safety ched, shouldbe performed only by
qualified personrel.

All chedks which need the monitor to be opened and safety and mainterance cheds shouldbe
performed by After Sales Sevice.

NOTE
It is recommended that he system iscalibratedby manudacturer every year, butit has to
becdibrated orceevery 2 years.In addition, the yystem lifetime is 10years.
Themedicd cantercan requestthe systemcalibration whenever the system accuracy isin

doubt.
To ensuremaximum battey life, it is recommended that,at least orce a month,the

moritorruns on bittery until it turns tself off and thenrecharged.

Warning
If user does not follow a satigactory maintenance schedule, the monitor may beowmme
invalid, and human health may be endangered.
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24.2 Cleaning and Disinfection

Gengal Points
Useonly the subsancesapproved by usand methods Isted in this chpterto clean or disinfect
your equipment.
Manufacturer makes noclaims regarding the efficacy of thelistedchemicds or nethodsas a
means forcontrolling infedion.For themethodto control infection,consdtyourho s pi t al 6 s
Infection Control Gficer or Epidemidogist. Seeaso any locd palicies that apdy withinyour
hospital.

Warning

1) Before cleaning the monitor or the sensars,make surethat the equipment is switched off
and discomeded from the power line.

2) Sterilization may causedamage to the device and is therefor e not recommended for this
patient monitor otherwise indicated in the instructions delivered with accessories or yaur
hospi t adrvicimng sshedule.

3) If you see any signsof damageor deterioration in the deviceand its accessories,do not
useit, and if necessary,contact the after-salesservice company.

4) Allow the monitoring sysemto dry completely before making connedions. And please
make sur e all connedors tightly conneded to the system befor eusing the sysem.

Please pay spedal attention to the followingitems:

1.ThePatient Monitorand its belongings shallbe kept dug-free

2. Do not usestrong solvents suds acéoneor ammonia.

3. Mostcleaning agentsmustbediluted lefore use.

4. Dorit userough or skarp maerial or your fingernail to remove stubborstains.

5. Do not let theleaning agent ener into thechassisof thesystem.

6. Do not lawvethe cleaningagents onany part of theequipment.
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Warning

Do not useETO gas to dishfed themonitor.

External surf aces

In-between patients andas required:

For cleaning: wipe gently using a moist clothand warm sogy water or mild detergent
and for disinfection use théollowing recommended agents:

y Alcohol 70%
y Isopraoyl alcohol
y N-propanol

NOTE
For cleaning and disinfection of BFA module must act asexternal surf aces ofthe device

Display screen

In-between patients andas required use clean and soft cloth with screen cleaner or mild
soapy water and with Isopropyl alcoholmay be used for cleaning and disirfedion.

NOTE

1) Take extra care when cleaning the screen of the monitor becauseit is more sensitive
to rough cleaning methodsthan the housing.

2) Don't spray a liquid dir edly on the screen.

Rewrder
Accumuation of paper powder or foreign matter between the themal head and platen roller
deterioratesthe print quality. Clean the head elementsand platenroller surface using alcoholand
acotton swab. Wait until thealcohol driies then close therecorder dar.
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Warning

Do not clean the recorder immediately after recording because thermal head and its
surr ounding area arehot during and after recor ding.

Accessories

To clean, disinfect and steilize reusable transdwcea's, £nsorscables,leads, and soforth,
refer totheinstructions dlivered withtheaccesores.

Also, trolley/ wall stand, accessay holdas and extension cables, NIBP Hose,
CO2 Mainstream and Sidestean Analyzer (if applicable) should be cleaned and
disinfectedafter eat patient or when necessay, using asoft, clean cloth scaked in mild

soapy water and, if neaessay, Isgoropyl alcohol, and thenwiped with a soft and dry
cloth.

Warning

1) To avoiddamaging of the cable, probe, ®nsor or connedor, do not immerseit in any liquid.
2) Disposable accessoriesshall not be gerilized or reused.

3) To prevent environmental pollution, the disposal of accessoriesshall be done in accordance
with the policies ofthe ho9ital.
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