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SAFETY INFORMATION

Wamings

WaRMNGS

Gensral

u

a DANGER! Explosion hazard, Do not use in the presence
of fammeabie aneclhetios.

S The N-L86 is to be oeerated by gualified personnel only.
’ Befors use, curefully read this mannal, zoceesomy

% directions for use, sl precantienary informetion, and
speciffealions, The vser mugt clieck that the equinment
S Hunctions safely and see that i is in proper working

: condition before using i1,

The N.189 ie intended omly as an adjunct in patizng
asgigssment. It must be used in conjunctiog with clinieal
signeg and sympicms,

Do not nee VNellozr Purilar Benpetf nilse oximelers
cduring magnafic resonance image (MR soauning.
ddverse reasctions include: potential burns ie patienis as
o result of eoniact with attachwents heated by the WIRT
RI {radio frequency) pulss; potentisl degradaiion of the
BR image; and, potential redueced ascuraey of oximeier
measurements, Alwsys remove oxlmetry devices and
sttachments fvom the FER imaging euvironment before
seanning & pationt.

flarms

T mot silemee the audible alarm o derrease iis volime
if patient safedy conld be compromised.

_ Check the gadibte alarm silesce duration before
o temporarily shencing the audibis alarm.

Bach thme the monitor is used, cherk alarm Hmiss to
emsure tial they sre appropriate for the patient being
monitored.

=



Safoty nfcrmation

Ty s

Elactriosl

Fleciric shock hazard. Cover to e removed only ‘b;}
P,

gualified service pevsonwvel. Thers are no wser-servi-
peable paris inside.

Npite: Do aol connest {o sn electriesl cutlet controllad
by a wall switch bocause power to the monitor
coukd be inadveriently turned off

Senaars

Before vss, carefully vesd the scusor diresiings for vse.

tize only Nellcor Pruridan Bennet? oxygen tTransdiesrs
(eensorsl. [Jse of ofhor oxXvEsn (raneducers may canss
improper oximeter porformanes,

Tissue dumage san be cavsed by incorrect aoplication
or use of 1 sensor for sxaunple, arplyving the seasor too
tightly or applying rupplemental tape). Inspeet tlhe
SENSON site rowiinely to ensure skin insegrity and
ooerect positioning and sdbesion of the sensor. 'Tf wlziiny
integriiy changes, move (e sengor to anothzr site

Inspect the sensor and cable for faving, cracking,
breskage, or other damage. If defects are noted, do not
use the sepsor or sensor eaiple. Do not lmmerse senaor
campletely in water, solvents, or cleaning scoiutions
Coveanse the counesior is not waterproo). Do not
steritize by frradiation, stesm, or ethyiens cxide.
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Baiely nfermalion
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Measurameanis

Lass of pulse signal can ocour for the following reasons:

‘The sensor is too tight,

Thers is excessive Lilumination, suck as Seom
suniight or a enrgicsl or Wiliroabin lamp,

The senscr is placed on an extremity with 2 bloed
pressure auff, arierial catheler, or intravascitar
lime.

The patiznt is in shock, has bypotension, eevers
vagseuasiviction ov anemis, hypothermia, aviarial
oeeluzion promnsl to the eensar, or cardiac sreest.

Inaccursie messvrercents may be caused by

o

Iroorrect application ov vee of a sensor.

Bleailficant levels of dysfunctional hemogiobins,
giel 2a carboxyhemaglobin aor metheneglakbin,

Hignificent Isvels of indocyanine greer, mothylene
pine, or ether ntravasoulor dves.

Ezposure o excessive Mluminaiion, such as surgieal
lamps (especially ones with a xevnon lghil sourcel,
bilirukin lawms, fivorescent Balds, ioferared heating
lamps, or diveet sunkight. Txposure 40 excessive
Hiwminalion can e corractad by covering the
sensor with a dark or opsgue material

Exvessive pufient movement.
Yengus pileaticmns,

High-freguency electrosurgical interierence angd
defibriflators.

Placement of the sensor on zn extremity that bas o
klood pressure cuff, arterizl eatheier, or
intravascuiar kine,

5]
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GAGK GUIDE TO QFPERATION

Pasic Operatlion

Alarm Funotions

BASIC OPERATION

1

Selact an spprogriate Nellcor Puritan Benneft sansor and
apply 1t to the patient, following the sensor divections for
w82 (see sactinn Nelleor Puriion Bennetd Sensors ). Connect
the sengor to the N-120. If n=edeq, use a MNelleor Puriian
Bennett BC-4 or BO-8 gencor extensior cable.

Turo on the montur; set the N-188 rear-poxsl ronins
power gwiter to the ON pastticn (the switch indieator
lights wpl, and set the front-pane] ONSTIHRY awitch to the
ON position (gee seetinn Guide fo Operalions),

Alternatively, operate the W-180 on tnternel battory.

Check alarm limite. If necessary, arfjuet them to sult the
patient’s nzeds (see section Guide fo Operafions).

Adjust the HEGH SAT, LOW 347, HIGH RATE, and LOW
FATE glarm valees by pressing the corresponding
pusbbuttons end adjnsting the contrel knob (within

2 zecondsh

Adinst the alarme silencs perind by presstng sind helding
the alarm disahie button while adjusting the condrol koob.

ALARM FLUNCTIONS (See Baclion Guide in Qparglions)

o1

wneek Alarm Limits

Prazs the enprovriate alarm button (HIGH 34T, LOW S47,
HIGH RATE, or LOAWW RATE),




Qe Quide o 2oaration

Sdhrst Blaver Linits

Feoas the appropriate alarm bution (HiGH SAT, LOW SAT,
HIGH RATE, or LW RATE), then turn the conteal knol i)
the dasived getling appears.

Adiust Alarm Yolume

Simultanecusly prees the LOW SAT and HIGH SAT buttons,
turning on the slarm tons. Turn eondrol kaok until the desired
getting appears in the OXYGEN SATURATION momeric display.
Turning the knob veries the audible zlsrm tone volume,

Silence Abars Termpararily

Press tha Audible Alarm OF bulten. The Audible Alerm OF
indicator Hgnts stesdily during the alarm-siience parind,

Adjust Sdarm Blienoe Feriod

Pragg and hold the Auditle Alarm G button and turr the
control knok unkil the desived pafting (20120 seconds} appears
i ghe RYGEN SATURATION ranedc display.

Tiisaale Audio Sdarm

Meass and hold the Andible Alarm OF bution while turning the
corttrol knol clockwise until “OFF” appoars in the JHYEEN
SATURATION display and the Audinis Alarm O indicator
flaghes,

Mate:  This eondifion will remain in effect until von ra-anakle
the audic alarm.

Motz:  Omn 220-2490 woltage M- 180 mcenitors, when the audible
alarm is disabled, a single tone sounds every 8
MiiEEes.

T re-enable the audio alera, vress the Audible Alarm O
A

bution again; re-enabling the audis alarm will stop tne
indicator flashing.

Turning the MN-180 off and then back o automatically resets
the slesroe to defanit setiings.




FELTIIRES

Overdow
Features

COVERYIEW

The Neiflcor Puritan Bennett N-180 pulse oximeter measvres
furctional oxygen saturation of arterial hemoglobin (Spe),
and prles rate. The M-180 monitors Sp2 ang sules rate
continueusly and nominvasively, with measurements npdated
&t zach pulse beat. An internal AT power supply provides
isolated power for cpersting the wmonitor and charging its
inkernal batierica. In addition, the N-180 provides a digized
matprt for external devicss.

FEATURES

Tha M-180 is ready for immediate Cae upon power-up, without
tne need for operator calibration or confguration. 1 offars:

¢ Automatic self-test and srror mesazages.

»  Automatic eximelry calibration.

»  Wisible and audikle oximetry deplaye

v An esrly warning syetem that provides an andible
indicator for both Sp0s and pulse rate: a tone signals eackh

wialse and its piteh varies with changes in Spa

»  Overstor-configarable audible sximetry alarms, with
gdefaudt alarm Lmits preset for adulss or necnates

*  Visual alarms with pulse rate and oxvgen saturation
diaplaye that ciange from green fo red during an alarm
condition.

»  Battery operation for emergency or portable uze.
The M-18( provides the operator with the capability to failer
the syatem for specific clinical applications. Capabilities

include:

*  Audible alarme that can he silenced temporsrily or
disabled; the alarm tone bas adiusiabic volume,




Eegiim 5?‘_“

Three czimetry oparating modes that change the
meazurement averaging time to suit different clivdeal
applications.

10



FPRINCIPLES OF QPERATION

Cedimeiry Overview

CHUMETRY VERVIEW

Pulse oximetry is based on two principles: that osyhemoglobin
and deoxyhemoglobin differ in their sheorption of red and
infrarved light {i.e., apecirophotometry), znd $hat the velume of
arierial blood In tissne {and hence, light absorptien by that
piood) changes during the pudse (i.e., mothysmography). A
pulse cximeter determines Sp02 by passing ved and infraved
light into en artericlar bed and measuring chevges in lght
absorption during the pulsstile evels. Red and infrared low-
power light-emitting diodes (LEDs) in the oximetry sensor
serve 8s Light sourses; a photodiode serves 2s the phots
detector,

Bacause oxyhemeglobin and desxyremoglobin differ in light
absorption, the amount of red and infrared light shsorbed by
hlood ia related to hemoglobin oxygen saturation. To identify
the oxygen saturation of erierin! hemoglobin, the monitor uses
the puleatile neture of arterial flow, During systole, & new
pulse of arterial blood entere the vascuiar bed, and biocd
volume and light absorpiicn increase. During diastole, bleod
vobame and light absorption reach their lowest point. The
menitor bases its 8p02 measuremients on the difference
between maximyzm and minimnum apsorpiion e,
messurements 4t avatole and diastols). By doing so, it foouses
on ight absorplion by pulsatile arterisl bloosd, elimineting the
sffects of nonpulsatile absorbers snch az tissue, bone, and
venous hlood.

Auomatic Galibration

Because light absorption oy hemoglobin 18 wavelength
dependent and hecause the mean wavelengih of LEDs variss,
an oximater st know the mean wavelengtl: of the sensor’s
red LED fo accurately messurs SpO2. During reanutacturing,
the mean wavelengih of the red LEE is encaded in 8 resistor in
the sensor.

11



Srineinios of Gpsralion

[LE R s 1 (A P LTI RR R T

During moniforing, the instrument’s software reads this
resiskor and selects coefficients that are appropriate for the
wevelengta of that sensor’s red LED; these eoafficienss are then
ueed to determine Spl2, This resistor iz read when the raoniter
is turiied on, perisdically thereafer, and sach tirae a rew
sensor iz ronnected.

Additicnally, to ecompenaate for differencas in tiszae thickness,
-

the intensity of the senser’s LEDs are adjusted automestically.

Funediongl versus Frectiona Seturstion

This munitor messures fnciicnal syturation — oxvenated
hemoglobin expreseed 25 a percontage of the hemegiohin that
can transport sxygen It does neot deteet sigmificsnt smounta of
dystunctional hemoglobin, such as carhoxyhzmoglokin or
metoermoglebin. In contrast, laseratory hemeoximeters report,
fractionz] saturation — oxvgenated hemoglobin expreszed 58 a
rercentags of 2l measured heroglohin, inclading messured
dysfunctional hemeglobins. Te compars funstione! sainration
measuroments to those fromw an instrumend thaet measures
fracticnal saturation, fractionel measurements rust be
converied az follows:

Ty ] cxmyer gy Hanr
furclionalsatiration = CAreaE en

=100
TR0 - S carosyhemcglobin + % mathe moglokig

Hessursg versus Calowiated Saburation

an saturstion is caloulated frora o bleod gas partial pressure
of oxrgen (P2}, the caleulated value may differ from she SpO3
measivemant of & pulse oxirmeter. This usually scoure becanse
the saleulated satursfion was not appropriately corrsctes for the
affects of variables that shift the relationshin betwsen PO2 and
saturation (Migure 1) pid, temperatare, the partial pressure of
carbor dioxide (POC2), 2,3-DF3C, avnd fets] hemeglobin.

iz
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SETUP

Urinacking and Inanection
Testing
Componeis

EINPACKING ANG INSPECTION

Motify the carrier immediately if the N-18¢ shinping carton is
demaged. Carefolly unpack the instrument ard itz accesscries.
Confirm that the items in the list of components packed with
the unit ars included.

Inspact each componerd. If any comsenent iz missing or

damaged, contact Nelleor Pariten Bennetts Technica! Services
w3 H

Department or Nelicer Puritan Bennelt's representativa.

List of Comporents

Oximeter un’t, hospitel-gradz power cord, and Nelicor Burisan
Bennegt EC-8 841, gensor extension cable.

TESTING
Werify ali functions as described in secidon Guide #o Oparafions.
I a difSeuliy o, refar to tae Troubicshoniing section, IF
Ha difteulty occurs, refor to tas Troubleshoniing section. F
that does nat resolve the diffienlty, contact gualified zervics
perzonuel or Netloor Puritan Benneit’s represeniative.

LOMPONENTS
Fizagout

Two 3-digit green apd red displays for oxyvgen saturation and
pulse rate. Siviesr-ssgment display for pulse smplitude
indicator. Anmunciators for LOW BATT, PLLSE SEARCH, HIGH
SAT, LOW BAT, HIGH RATE, and LOW RATE alarms, dudible
Alarm GIT, BATT IN USE | and NEONATAL alarm Hmiie.

15
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Controls

Cantrol kneb fo adjust volome and set alarm limits, and five
butions to zelect alarm Umits and dizabie audis alsym. Rear-
pranel switches for adultmecnatsl slarm settings, RS-282

format, sod bavs rats.

Fromt FPasns] (100120 WAD)
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1. OGMSTREY switch

2. BATTIN USE indieator
A LW BATT indieator: Fiashes when 8 or fewer rainutss of

bhattery power ramain

4. OXYGEN BATURATION numeric display

& Control knol: Changes instrusnent Manctions and gets
valines

€. HEEH AT, LOW SAT, HIGH RETE, LOW RATE butions:
Display alarm settings and sllow the changing of alarm
functions

7. Awdible Alxem Off buttor: Changes alarm futictions and
other Instruoment, functions

6 Audinle Alarm U indicator: Lights up sieadily when
the andio slarm bas beer. termporarily silenced; flashes
when tha avdio alarm has been disahled

oo MIGH SAT, LOW BAT, HiGH RATE, LOW HATE
tndicators: Flash doring an alarro state

10, PULEE RATE mumerie display

1L Pulse sonplitnde indicatoe: Vertical column of light bers
that gqualitatively indicates pulse amplitude

1%, NEDNATAL indicetor: Lights when neonatsl alsrm Hmits
are in effect

138, PIILSE BSEARDH indicator: Flazhes when the N-180 is
attemsting to iocate the patients pulse

14, EBsmsor or sensor extension cabie cormector and lock

Mote:  The sensor extension cable {8 elecirically isclated.
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Figiare B p-1E0 Rasr Parnst

15, Maine power oefoff swilehs Indicator Hghte v when
connected o meing sod power 12 on for 20240 Ve units

18, Reor panel switches (Figurs 4)
7. BEXRLAL SOMW connector

18, Fouipotentis! ground

15, AL mains inlet

20, Fuse compartment

22
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GLUIDE 70 QPERATION

Basic Oporation
Puise Oximnatry Subsysiem Feaiues

oo, T s .

EASIC OPERATION

2

e

Plug the power cord indo the M-180 power inlet and then o
zither 2 100 to 120 VAC or 320 to 240 V- outlst aa
appropriate. Use only an cusiet that haz a grounding
comnection and the original hospital-grade plug and cord or
an eguivalent hospital-grade plug and cord. If in doubt
about the integrity of the grounding of the maing supply
conmection, operate the unit foom i%e internal batiary.

Zet the rear-panel msing power switeh to the O position.
The switch’s indicater lights uy if maing power is on.

Apply ax: apprepriate Nelleor Puritan Benneti sensor in
acecrdance with ite divections for use. Flug the zensor inte
the MN-180 sensor cormector on the front panzl, Cloge the
sensor lock over the plug, [T needed, use a MNelicor Puritan
Benrett BC-4 or BC-2 sengnr extensior cable

Turs: on the MN-186 using the QMN/STDSY awiteh. Afier 2
few geconds, following suscessfu! completion of the
automatic selftest (signifisd by & two-tone audic signal),
the monitor dizplays meesurements, and the pulze
amplitude bar grap indicator rises and falls with each
pulas beat. A “been” signale sach pulge beat, and its niteh
mereases and decreasas Uo veflect changas in Spla

Hete:  When the N 180 iz surned of
operater-adjustable featires re
defanit statns.

ad back on, all
trrm to thelr
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& Check the alarm BEmits each time v use the N-180. Here
is how to see g B-zecond dsplay of eash alarm Pmit value:

*  Press HIGH SAT button and ohserve the appiizable
alarm setiing in the cxvgen saturation LED display.

= Press LOW 8AT button and observe the applicable
glarm setting in the oxygen saturation LET display.

*  Press HIGH RATE button and vheerve the appiicabls
plarm setting in the pulse rafe LED displsy.

* Fress LOW RATE button snd shagrve the applicable
alarm setting in the pulse vate LED display.

£, To adinet the alava Hiniis to mieot & specific patiant’s
nseds, preas the apprepeiate butior: (HiGH AT, LOW 547
HIGH RATE, or LOW RATE), and ther furn the coptrol
knoh until the display shows the degired value. Guygen
saturation slarm lmits way be set for any value from 20%
to 100%, and the vulse rate alsrm Bmits ey be set for
awy value from 20 to 250 beats per mimaie (bpm). The

upper limit must be higher than the lower [imit.
PULBE OXIMETRY SUBSYSTEM FEATURES

This pertion of the N-180 measures and displays 5nGz and

pulse rais, and provides data for alarme aod for the digital
ouiput.

Prise Tomng

When 8 Nelicor Purdan Benredt serisor 1s eoosnected to the
N-180 and to a pstient, each pulee beat is signalad hy 2 “beep”
that varies in pitch Lo reflect changes in oxygen saturatisn,
rising a8 saturation incresses and falling 25 it decreases,

Changing Prulse Tone Volarmes

Tarn ths control kxob fo adiust pulse tone volume. Whan the
N-180 1z turned off and back on egain, the pulse tone returns to
itz default volume.

mopii i TETNTTET AT T . UKL LR I R R T T
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Alarm Functions

WARNING: When the Andibic Alar Oif buticn has been |
pressed and the Andible dlarm OF indicstor is Aashing,
ne audio alarm ecunds in the event of an adverse
patient condition. The Andible Alarm OfFf batton must
et be wsed in sitvations in which patient sa foty could

| be compromised.

WARNING: In normal operation, the dudible Alarm OFF
bution silences the sudis alarm femporerily. While it is
passible to disable the audio alavin by fol a’m"mg the
mstruetions in this seotion, this must net be done i
patient safely could be eompromised.

Andic snd visnal alarme rav be set for High and low ozygen
saturaticn, high and low palse rate, snd lose of puize. The
andie alarm volume is adjustshble. The slarm fone is
interrupted brielly for defected vulses. Audio alarms san be
dizabled for a 60-second period by pressing $he Andible Alarm
(}-*E'f button; the disakls pericd can be changed to $0-1 4‘0
seonds, or digakled iz dm]m.,.,,y by setting it to OFF, A visual
&"ld andie warniog will alert the user when the audible slarm
g dleabied.

Alarm Siates

If the axygen saturation level or pulss rate movez beyond
slarm Homite tz, the vorresponding alarm indicator flashes znd the
indiestor color changes from greer to red. The appropriate
mumeric display flashes en A zn audie alarm sounds {unlsae it
hes veen dizabisd).

Note:  The alarm scunds immeditely if the gensor or senzor
extensian cables bacome disconnarcted From the
maopitor,

If the alarmsa ariivate because the pulse signal iz lost, the
OXYGEN SATUH;‘“%T;ON and PULSE RATE numeric nhs“la
fash “D,” the PINLSE SEAPCH indicsior flashes, and an audio
glarm sounds {unless it has beer dieshlad),

el
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Default Alavse Limits

Dizfanlt algrw Hmits sre in effect whan the N-180 is turnad oo,
Tabie 1 shows two sets of default alarm Lmits, ons for aduits
and one for neonsies.

Tabla 1: Defaui Alerm Seitings

Adnlt Meonatal Adjusichie

Algrm Limit Setiing Betiing Range
Figh ogyvgen saturation 100% 25% 20100
Liow azygen satnration B&9% 80% 2018

High pulse raie 4G b 200 bom 20--230
Low milse rate 85 bpm 180 pos ZN-250

Neoger  When the sperator turne the W-180 off and back an
agein, alarm Hmits retwrn o default vaines.

Changing from Adall o WHeonaial &larm Limits

To chenge the adult/reoneta) zetiing, set rear-panel gwitch 1
up for acult defawlh Bmite; dowa for neonatal defanls Hinits,

Cordigaring Andio Alarm

Tae sudic alarm Mretion can be aitered in saveral w
bz silenced temperarily, it can be disabied, ang ite vy
ke adjusted. The visible slarm eannet be turned ofF

w1 10 can
Lz can

Adjualing Aadio dlzrem Volume

Ta adjust audio alarm vohume, simadtaneously press the HIGH
BAT and LOW SAT buttons, snd then turn tha contrel knob
cleckwise Go increase the velums or countercloclwise to
decrease it A referenze numeric display in OXYEEN
SETURATION correlaies with the velative volume.

i}
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Rijencing the Andie Alarm Temporariiy

Ta sitence the avdio alarm for 60 seoonds, press the Aundible
Alarm OiF button once. The Audible Alarm OF indicator Hghte
slteadily to show thatl the audio siarm has besn silanced
termporarily. After 80 seconde, the slarn: sounds again i the
alarin gtate condinnes

Note:  The alarm resumes at the end of alarm gilenice period
only if a pulae waz debected st the time the alarm was
tirned off.

Adjusting the Temporary Bilence Perisd

To change the peried during which the audio alerra is silenczed
tarnperarily, hold the Auvdibie Alarr Off button down, and turn
the control knob until {he desired period avpears in the
ORYVGEEN SATURATION display. Release the button, This
pericd can be set for any value between 30 and 120 seconds.

MNoter  Whan the operatar timmns the W-180 off smd hack o
sgain, the andis alarm returns to the dafauls
texaporary silence period,

Nisebling the 4ndic Alarm
To dizskle the audic aiarm, hold the Audipie Alarm QFf button
down, ard turn the conirol knok elocikwise uniil “QFE”

F” aprears
ont thie XY GEN SATURATION display. The andio alerm can ke
reactivated by pressing the Audible Alarm OF button again.

Note:  For 220-240 voltage N-180 monitors, whan the audible
alarmo is diszhled, a single tone sounds every 3 minutes
gnd the indizcator next to the Audibie Alarm OF bhuiton
flezhes to warn the operaior that the alarm will nob
sonned.

Dpaerattng Modes

The MN-18C bag three operating modes taat enshls it to maks
acourate meazuremente despite differing levels of patient
activity. In all three modes, the W-18C npdates its
msasurements with everv pilas beat. Dats from the most
recent beat replaces data from the earliost baat, and new
averages are determined and displayed.

Mode 1, the default cperatiag mode, uses a 5- to 7-second
averaging time and is useful in situstions in which the patient
is relatively inactive.
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Mode 2 uses 2 2- io 3-second averaging time and therefors iz
mere affseted by patient motien. it ig usefil for special
applications that require a fast responsa time, such as sieep
studies.

Muode 3 uses 2 1C- to 15-second aversging time and
conseguently iz lesst affected by patient motion. T this mode,
milas rate is net displayed and there is ne pulse tone,

Betting the Operaling Made

When the M-180 is turned on, i* is get for Made 1. IT another
operafing mode is belfter svited fo the specific clinical astting,
simmultaneously presz the MIGH RATE and LOW RATE butione,
and turn the control knob te the right until the desired ruzraler
appaars in the FULSE RATE display.

Whan the N-180 i turned off and back on agaia, it refurrs to
Mode 1.

Batiary Gparation

B A power 18 lost or discomnacted, the N-180 operates on its
internat battery. I this case, the BATT IW USE indicater Hyhts.
When the battery level is too low to power the instrument
reliably, the LOW BATT indizetor Hghts, and afier a ghort
weried, an intarpal switch Gurne off the N-180 automatinally.

Mote:  The mouitor does not sudibly alarn when the battery
by

L

RO

-

The batiery recharges when the instrment is plugged intc AT
power and the maing switch i3 on. A mdnimsg of 14 nours is
reguired to rechargs the batiery fully.

gl
o
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Baria’ Tata Oulput

Sarial dats outpus (Tahle 3) from the N-180 can be in twe
foome: conversation mode, where the IN- 180 respoads to
inputs from an external ARCH davize, or computer wmode,
where the N-1%0 provides a periodic data string of saturstion
and pules rate dasta, alarm conditions, and monitor ztatus,

'T's eslect the desired mode, refer to Table 4,

B2
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SELLCOR PURITAN DENNETT GENSORS

Selacting a Melivor Puritan Benne!t Sensor
Cleaning and Rause
Farforrmance Considerations

L) - TR PTG

WARNIMNG: Use onty Nellcor Puriton Bennelt oxyvgsn
transducers. Othier oxygen ivansdocers may cause :
Improper oximetier nerformance, i

WARNING: Befors use, carefully vead the senscr
direcilons for use.

SELECTING A NELLOOS PURITAN BEMNITTT SENSOR

When selecting & sonsor, consider the patient’s weight and
activity, the adesuacy of parfusinm, the available sensor aites,
iane need for aterility, and the anticipated duretion of
monitoring. For more information, vefor to Table 2 and your
loga: Nelleor Puritan Bennett ropresentative.

Tahiz 2 Belecter Maloor Purfian Benpetl Bensars

Pattent
Oxyger Transducer Wodel  Weight
Oxisenzor® [T ar Grizensor ©(aterile, N-25 <2 kg, =40 kg
single use) I-24 Sto 80 kg
0-20 18 to 50 kg
D250} »30 kg
B-15 =00 kg
Owilliq ® (sterils, single use) A =30 kg
Dura-Y ®{nonsterile, reusable} nYs =1 kg
whond @ (nonsterile, reusable) OFI-40 <3 kg, »40 kg
OXLP 3 to 40 kg
Durggensor ® (nonsterile, reusable) E- »40 kg
10GA
Nelicor Puriton Bennest® refleciance RS-10 =40 kg

zznsor (nensterile, Kmited reuee)




Meflvor Purflan Bennett Bensars
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CLEANING AND AEUSE

Caviicn: Do not sterilize any Nelleor Puritan

Bernneid sensor or adhesive by irradiation, steam, or
sthylene oxide, and do notl immerse in waier or cleaniong
solutions,

Clean the surface of reusable senscrs by wipdng with an agent
guch ae 70% izopropyl alechel. When using sdhesive senacrs,
use a new adhesive sensor, wrap, or bandage for esch patient.

PERFORMANGE CONSIDERATIONS

g sensor ints front pane] or sensor extension cakle anly,

flwaye salect an eppropriate sensor, apply it as directad, and
chagrva all werningz and cauticns,

It ambient light affects performance, ensure that the sensor is
properly appiied, and cover the sensor site with opagne
material. Failore to de so may result in inaseurate
measurementa. Light sourcas that can affect performance
include surgical lights (especially those with a xenon lght
seurce), kibirobin lamps, fuorescent lights, Infraved heating
lamps, and ot s iight.

If patient movemen: presente a problem, verify that the senaor
is properly end secuirely appled; move the sensor to & less
active site; use an adhesive sensor that tolerates zome patient
wafien, o use 5 new sensor with frezh sdhesive backing.

If poor perfusion affects performance, congider using an
Drisensor R-15 adudt nasal senaor or 2 Nelicor Puriton
Bennett 2310 refiectance sensor, 'The R-15 ohialns
meagpraviierts from an ariery supplied by the internzl cavotid
the nagal septal anterior ethmoid artery; therefors, it may
obtain weasarements dring low periphera! pacfoaicr. The RS-
il ebiaing measurements from the forshead or temiple, sreas
that may be spared when periphersl perfusion iz posr.
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C CONNECTING TO QTHER INSTRIUIMENTS
- RS-2382 Communication Frotoool

T AL T B AT

WARBNING: To ensure patient slecirical isolaiion,
connect onby to other equipment with cireuits that are
elecirically isolaied.

WARNIMNG: When connscting this monitor to any
instrument, verily proper operation before clinies] wss,
Refer to the other device’s mopual for full instructions.
|Accessory equipment connected {o the monitor's analog
o digital owtpois must be cevitfied according to the

3 respective standards, Le., IED B0 for data-processing
eguipmert or IR 853.1 for electromedicnl equipment
and roust comply with the veguirements for medicsd
gvetems, IET §01.1.1. The accessory equipment mast bhe
rowered from separats wall outlets to aveid possible
summeaiion of caril leaksge {ground) enrvents, IF in

g Sonabi, contact Nelleor Puritan Benmetts Techwnical ;
; Bervices Department or your loeal Nelleor Puriéar '
Bemnett represontaiive. l

S RB-222 COMMUNICATION PROTOROL

N This section containg wlormation to allser the user to provide
N serizl communications bafween the N-143 and external digital
deviczs. For greater detail refer to the M-180 szervice manual,
Arpentiz A,

Serial Deta Connacier Pin Aseignimants

The gerial corumunicaiions connector ig a §-pin, D-type,

subminizture connector,

Tebiz & lists piv assgnments on the serial communications
connector and the corresponding pin assignments for a 28-7in
RE-232 connector,
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Table 3: Serial Communicstions Conrector Fiv Assigrnments

Cutput Duatpat

Comnechor Devies Device
Pim Hignal Direction Bm Signal

1 not used None NS none

2 Bx data “— ) Tx data

3 Tx gata — 2 Hx dats

4 DR — 3 OER

g Signal > 7 Hgnal
Ground SGround

& L3R « 4 BTE

7 EXS - & O

5 O - 20 DR

2] 0T Lise nOne T none

Mate:  TUlse cnly shiclded ssrial nowioutout cables for sevial
. ; Bl 1
comursicaEons nort connections,

Communications Formals

The RE-252 formzt switches are used to est the communication
ot format, ar shown in Table 4. The aerial comrounicatiog
formeat of the N-180 18 eight deaia bite, no parity bit, and one
ston bit.

Covnpraier Mods

i thiz moae the N-180 fransmits a dete etrirg every

10 szeonds, or when a parameter has changed, whizherver is
gooner. Seb awitch 2 up.

The string fransmitted from the M-180 has ths frmas shown
below,

<STYsBonnSnnnP000Unnn HnnnOnnn Annn WM nra TOO0G00
Gunon<CR><LFrwchecksums>< BT




Qonﬂ&cﬁﬂg! fa Chiher nsiranments

P {urnised message)

L (Jow rate alarm Bmit)

H (high rate alarm lmit)

i (ipw saturation alarm Hmit)
A (alarm statuz in ASCII-
coded dectmeal; logic “17 =
alarm condition}

Rl
6\
2
:ﬁ e
ng i
2
a2
M2
&
=]
=4
bud ¥
]
=
e

M moniter stathus On ASCI-
zoaed decimal);

T {unused meszage)
& (high saturation alarm
Armind

Ly

Siving Beosived

Ruogn

Bunn

000

Lirn

Ennn

Onnn

Bit 0 = high rafe

Bit 1 = low rate

Bt 2 = high sat

Bit 5 = low sat

Bit = pulse szarch
atatiue; § = locked, D w segreh
Bit 1 = sensor etabns;

1 = athached, § = off

Eit 2 = sndiz alarm: status;
1 = enakled, § = disahied
Hit & = slways 1

Biis 4 through 7 not veed
TOGEO0

Gmnn

Tabla 4: Output Formst Switeh Setiings

Ewritel 2

Forrmat Descuription Position

Conversation madsa fequest for Boww
parameter

Comuuter moda ABCIY atving U

coribaining
single identifer
charactera plus
values

33
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Seitlvyg Bawu! Rate

Tdertify the baud rate required by the device that is to be
connected, and sst the N-180 baud rate using the rear-panel
baud rete switwher (ewiteh 7 apnd 8). Refer to Table 5.

Takle 5: Baud Bate Switch Settings

Switeh Pesition

Baud Bate Hwibch 7 Bwivch &
R Tiown Down
4804 Th Tiovwmn
LS HTH Ddewr T

19,260 Tp e

T
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service

Cleaning

Battary Testing

Determining Sofiware Yaision
Tachnical Asaistance
Feluming the N-180

T

SERVICE

[ WARNING: For proteciion againot fire, replace fuses
|only with those of the sume type and rating,

The N-180 requires no rentins service other than that which is
mendeted by the operater’s institution. The Troubleshaoting
saciion discusass potential difficulties, thelr posaible causes,
and suggestions for resolving thera. Cominiete service
instructions, neclading vreventive maintenence checks, are
cemtained i the Nelloor Puriten Bernnest N-150 service manual.

CLEANIMG

Cantion: Do nol vauerse the N-180 o Yguwid or wee
canstic or abrasive cleaners.

To clean the W-180 surfaces, dampen & ¢oth with a
commercial, nonabrasive cleaner and wips the top, bottom, snd
front surfases Hghtly. Do not spray or pour any Hguid divectly
on the 1N 180 vr s accessorizs. Do not allow any Houdd to come
in contact, with the power connector, fiuse kolder, or switches.
Do not allaw awy lguid to peneirate the conventors o7 openings
irt the chasasis.

DATTERY TESTING

The battery sheild be $ested by gualified service personnsl
every 2 vears using the procedures described in the MN-150

sarvige manual.
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DETERRMIMIMNG SOFTWARE YERSIGN

To determine the MN-1560 main software version, simvitanecusly
press the HIGH SAT and Aadible Alarm Off butions. Tare the
sontrol knob until & 0" appears in the OXYWGEEN SATURATIDN
cisplay. Chesrve the number disvlayed in the PULSE RATE
display. Turn the contre! knob uniil & *1” appears in the

XY GEN BATURATION dispiay. Observe the number displayed
in the PULSE RATE display. The combination of the numbers
cheerved i the FUILSE RATE dispiay represents the M-180
main sofware version.

Hor example, sofbware version 1,10 woudd be tndicsted as
followa:

OXMYGEN BATURATION disolay | 0 | 1
PULEE BRATE display iy 1p

TELHMIGAL ASSIRTANGCE

For tachnicel Informaiion and assistance, contact Nelleor
Puritan Benneit’s Technisal Services Deparirent or vour incal
Nelleor ZPuritan Bennett reprssentative. To arder parts or a
servies manual, contact Nelleor Purittan Bennett's Cusiomer
Barvice Department ar yoor iocal Nelleor Puritan Bennsth
rapressentative. The service manual includes clromt diagrams
and parts list requirsd by gualified versonnel when servicing
the B 180,

AETURMMG THE WN-180

173t is niecessary to raturn the monitor to Melleor Puritan
Eannett, esll Nelleor Furitan Benneit’s Technical Services
Beparireent for shipping instnactonea,

To vepack the N-180, discermect the sensor. It iz not nacessary
to return sensowvs. Pack the N-180 in the original shipping
carfon. In case the original cavton ig not svailable, nse a
suitabis box with an appropriate amount of packing material.

o)
oy



TROUBLESHOOTING

2us Messages
roubdlasniocting Guide
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ETATUS MERRARER

This section liste status messages, along with the actions that
the operator should take. If the recommended actions do not
cense the message to disapasar, conteet gualified service
persaniel gr your local Nelicor Puritan Bermeth representative,

The service manual, which Is for use by qualiified carvies
peraornal, neovites additional troukleskooting information.

Tha error mesgsges appesy in the N-180 (23VGEEN
SATURATION and PULSE RATE dizplava.

Eyzrl
Defective data memory Contact qualified zervice parsormel,

Wi 2
Defective programw memory, Contact cualified service
peracnnel.

Ewvr 3
Defective display ssgraent or indicator, or possitly @ civeuit
meatfonetion, Contact gueified service personnel,

| WARNING: Continue t¢ nee the N-180 ouly ik an wrgent
sltnatior with an “Hrr 3” mossege and only if the
acfociive segimert {or segments) has been identifind, [f a
defective ssgment canrol be identified, do mot use the
M-18E,

Mete:  The N-180 car be sperated i7 any button is pressed
while “Eyr 5” iz ehowing. However, if any vvmeric
display scgment or indicator ig missing, the display or
warning indicators may be incorrect.

G
-3



Frez L-rbieﬁhmﬁfrﬁ

T IR  IMREN TP EITTIETTET IO

TROUBLESHGOTING GUDE

Tkis section discusses potential difficuliies and sugpestions for
resoiving them. Ifthe difficulty peraisis, contact guslified
servics persornel or your local Nelleor Puritan Bennett
reprasentative.

The sarvice manual, which is for nae by gquslified service
personnel, provides additional troubleshooting information.

This section is divided into two troubleshocting categories:
items 1 and 2 deseribe geveral system probleme. Tiems 3
through & aesecribe general aximetry subsystem problem .

L NIBD does mot turn on,

* Check AC connections. Check thet monitor is
eonpecied properly to the AL supply.

*  (Check battery operation. I heittery i3 discharged,
govnest N-180 to an sppropriste AC outled and fuen
o Ghs WMAING switeh. The ingframent mey be
operated on AC with a discherged batiery. The N-180
renuires a minitmzm of 14 homirs bo vecharge the
eattery compisiely,

o (Theck AC fuses.
v Cheok AC MAINS switch. Make sure 1 is ot
A N-180 sperates on AT power i not on Lattery.

*«  'The hattery may be discharged. To rechargs the
battery, connecs the N-180 {5 an appropriate AL
power silet. Tarn O the MAINS power OIN/AOFT
switch and confim tnal the BATT IM USE inaicaior is
DFF. A minimurs of 14 hours is required to reciasrge
the battery completely,

+  The battery pack or babtery charger circuit may be
defective, or the batiery fuse may be open.

e Dheck AC MAIMNS switeh, Make sur= 15 i2 oo,
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3. PULER SEERARCH indicator is on; 8ple and pulse
rate not digplayed.

©  Check the potient. The vatient sy be experiencing
ghock, hypoteneion, savere vasocensriction, severs
anewia, hypothermizs, avterial ceclusion proximal 5o
the senaor, or cardise arrasth.

s The zenzor may be Improperly applied {e.g., t¢o tight)
or it may not be plugged in.

= Thave seay ba excergive amblent light; cover the
sensor gite with cpague rmatarial

v The gensor may be placed on an extremity with 5
bloog pressure eulf, srferizl cathetor, o Infraveseular
ling.

©  The patient’s verfusion may be too low for the N-180
to detect an anceptanle pulse.

¢ Test ihe N-1£0 on somzove else; trv another zenser
zite; or try ancther sevaor (pes seciion MNeifleor Puriian

Henneit Sencors for suggesiions,.

ce it

¢+ The sensor may be damaged; rep

4. The pukss amplidude lndiewtor tracks & pulse, but
chere ie xo oxygen saturation or pulse rats,

v Check the patieni.

»  IMzceseive patient motion may be making it mpeasiile
for the M-132 to find a pulse pattern. If pessible. keen
the patient still: check whether the senscr 18 spplied
sacurely and preperly and revlacs if necessary; move
the sensor to a new site; use a senser tiat tolerates
miere motion; or set the N- 180 for operating mode §.

¢ The sengor may be damaged:; replace it,

¢«  The patient’s perfusion may be too iow to allow the
M-180 to mneasure saturation and miss rate.

W]
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Sp02 or pulse rate changs rapidiy; pulse awplitade
indivator iz srratin,

w1

o Check the potiont

®  Fxcessive patient motion mey be making it impossitls
for the N-180 ¢ find a pulse pattern. If possible, kacp
the patient still; check whether the sensor is applied
zecurely and properly, and replace It if necessary:;
move the sensor {o a new site; use 2 sepsor Hhat
toleratee more motion; or aet the M-180 for operating
mode 4.

¢ Ar elactrosurgical vait (B8 may be interfering with
performence:

IMove the N-180 aad the sehlas 52 far from the
EST] as poasibia.

Fiog the WN-150 and the B8 inue different AC
Civenits,

HMove the BElf ground pad az cJoge o the surzgizal
site as passible,

The gensor miay be damyp or may have nead to be
replaced with a new Nellcor Puritar, Benneit
SETISOT.

I using a sensor extension reble, remeve it and
eomnect the sensor directly to the N-130,

if the patient, weighs less than 3 kg or maore then
40 kg, apply sn Oxicensor N-25 oxyeen Sransducer
to an spproprizte eite. Txis sensor hae aadad
proizction agsinst electroaurgicsl inferfarence.
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Troubleshooting

. Eispleved pulse rate doce not corvaiate with that of
ECO monitor,

A

Exceesive patient motion mey be making it impossikle
for the N-180 to find 2 puiss patiern. I poasible, kesp
the patient gtill; check whether ths senaor is applied
securely and properly and replace if necessary; move
the sensor {0 a new site; use & sensor thet tolersies
reore motion; or set the N-180 fur cperating mode 8.

The patient may bave a pronounced dicrotic noich,

which may cause the pulse rate mezsurament to
double. Try another sanser site,

digeugsion ander item 5.

7. Dxygen satorslion measuremeant doess not corvelats

with the value caleolalied Hrom a blood gas
determination.

The Sz calmdatior may not have correctly adinatad
for the effects of pH, temperature, PCO2, 2,2-.DPG, or
fetal hemoglobin, Chack whether caleulafions have
lipen corrected apuropriately for yelevant variables
{Bes section Principles of Operatien for more
informetion.! Ir general, caloulated saturation values
ars not &2 relisble a5 direet lahoratory hemodmeter
TOLAFLIeeNTs,

Aceuracy car be affecied by ineorrect sensar
application or use, significant levels of dvefumetionsl
herasgiobins, intravascular dyes, hright light,

weesgive paticot movement, venous pulsations,
electrosurgical iuterisrence, and placemant of &
SenE0r ot an axbrermisy that has a blood vressure cuff,
erterial cathster, or iniravasoular Iine. Obasrve all
Inztructions, warnings, and cautions in this manual
and in the sersor’s directions for use.




JDroubleshacting

TR W e

Orxygen saturation does noi correlate with
laboratory bemozimeler,

Fraciional measuwraments may not have been
eonveried to functional measurements before the
comparison wad made, The IN-180, as wall as other
two-wavelength oximeters, measures funciions]
saturation, Mulii-wavelength oximeters, such as
laboratory hemoximeters, megsure fractional
saturation. Fraciional measurements must be
converted fo funciional measurenents for comparizon.
Reler te the equation for this canvergion in the
Frinciples of Dperation ssction.

£
T

lzee corrsiation requires simmiltenenus bicod
plivig and pulae exirneter messurements from the

arterisl suppiy.
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SFPECIFICATIONS

Farformences

Ervironraenizl Seguirements
Electrical Characiersiics
Pryaical Characiarisiics

PERFORMANCE
FRargs

Saturatior
2--100%

FPulse Baie
20250 bpm {beats pey mirnate}

Apeirany
Adilis T-1060% +% dgite?
0-59% unspacifed
Neonates P10 +3 digitaZ
0 69% unapecifiad

Pulse Rate
206—260 bpea 43 bpru ®

i. The referencs for aceuracy Lesting ie an N-200 oximeter and D25
sensors taat have been validated ia human Blosd stadies against a
laboratory hemeximetar. Adult soevracy spacification is based on

ng with. D-25 sensors; neonatel acourecy specification is based
or: testing with N-2§ sersors. All ancuracy sesting weas condusted
on health sauly volunteers in induced hypoxis studise. For
specifications with other Nellcor Puritan Bennelf sensors, call
Nalicor Puritan Benreit’s Tecknical Services Departinent or your
local Meileor Puritan Bernets represeniative.

2. Tois vartation squals one standard devistion (3D). Phas or minus
one 8D encompasses 38% of the popularion.




Specifications

T T TONIR D P Y T T kT

ERVIBOMMENTAL REQUIREMENTS

Tempasrature
180
H0-L04°F {16-40°C) operating
32-122°F (0-h0°C) storags
Bensor

Within pliysiclogic range 82.4-107.6°F
(2B—42°C) for sccurais measurement.

Mty
Ay hurniditytem perature combination without condenzation
AlitunaBarcinetric Pressurg

G—10,2040 £ (15,048 m)
TE0-530 mmidg

ELECTRICAL CHARAGTERISTION

Frotecstive Class

Begres of Frotection
Type BF: patient electrically ianlated
¥oliage

160120 VAL, 53/60 Hz
220--240 V.., 50/80 Tz

Data WO

BIE/ECE noruinal output voltage 212V




o o e T

Specifications

108-150 VAT
2x 7025 A, slow-blow, 220V

220240 Y ~
2xT0.10 4, 250

Fower Sonsumpiiot
MMamimum rating: 25 VA
Baltery

N e

Lesd-zeld beitacy pack, 1.9 27

Battory Life

AL L LI |-,

& houre typicsl an £}l charse; batlery age and nsage may affect

batiary performance.

Raechares Period
14 hovrs minimom

BHVEICAL OHARKACTERIETICR
mensions

2.8 in. high x 5

Walgt

6.6k

o

% 241 o)







Thar

MAMUEL DUUTILISATION

Gaymaetre de Powls A-130

&etention : dux termes de s lof fdérale andricaine, oo produl ne ceut
&ire vendu que par un médecir ou sur prescription médicals.

£

D123

€ 1556 Nalicor Furitan Serwatl ine. Tous droits résarvds.

MBEG83-G795



Zidge Socfal

Weleor Puritan Senuaks Ine.
42680 Hatienda Dvive
Plessemiton, Califormis 94588
US54

TEL B1Y AG5-4000

B NELLCOR

Buresa Exropéen

Meleor Pariian Bonnatt Farope BV
Hamhbszor wetering

5231 TiD "a-FHertogenazeh

The Natneriands

Tel +5173.54R59700

Diamng e Peei@agne

Maleor Puritan Bernett T Lid,
Boom 1608 Brargo Honse

38 Glevoaster Road

Wemaggs

Hong Kong

Tl +8582 2520 0365

—
Sewvices locans

Nedeer Paritsn Bennett TTE Lid,
19 Talismran Business Centre
Lionder Boad

Bicesier, Oxiordamre OXE 00X
Twited Hingdom

Tal. 444, 2869 322708

Nelleor Puritan Benneti Belgium NY/S4
lnierienvenisan 8%, #one 2

B-2007 Heverise

Belgure

Tel +32. 185400457

Welleor Puritan Bennsit France Sard
25 rue Albert Caomeiie

T335% Jouy-er-fosss Cedex

Fearoe

Tei, +-52. 13463 .05.00

Helloor Pavitgn Bennett Germany OambH
Bisck-&-Docker Stzanse 25

G510 Idetnin
Germaany
Tel. 4981265830

Hellzor Paxitar Bannett Thalis. Sx
“fis dei Tabipan, 5

26090 Fieve Foranuals (MY

Toaly

Tel. +32.8.90786404

Fous toul renscignement suyr la guraniie éventuelis de o produit, appeler Ie
Berviee Teolmique Nelleor Puritan Beuneit ou votre représentant local.

Burasensor, Dure-¥, Gridand , OxiChe, Uaisensor ot Je houton Nelleow
Pyrtizn Seanett sont des merques dépostes de Nelloor Prariten Bennstt foc.

Frotégés par un vu plusienrs des brevels suivenis ot lenrs brevels Steangors ;
Eravets 1.5, 4.621.643, 4.853.488, 4.700.708, 4.770.178, 4.860.254.
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CONSIGNES DE SECURITE

klise en garde

RO L L T DR WD i W R AP YR TTWESTRIICLE T s T

N GARDE

MIBE B

Dendraiités

DANGER! Risgue d’explosion en présance
d'anesthésigues infammables.

Le N-180 doit éire vniguement witlied par om pereonnsl
gualifié, Lire atteniivement oo mamael $urilizetion, le
maode d’emplol des seeesseivres, loutzs les informations
econcernavs los précantions 4 ohesrver, ninsi gue los
spécitications appropriées evant dwiiliser Pappareil.
Lhutiliestewr dolt s‘assurer gue le matdriel fonetionve ew
towts séonrité of veiller & oe gue celtd-¢l soil en bor étak
avant de Pultiliser.

L2 N-1870 doit Btre uiiliséd uniguement compe Wi IMoven.
ge surveillance spéeifique supnidrocntaive. Son
utilisstion clinigue ne peut ssuvisager gqrren
eogionetion svec une surveillance sHpigue o
pacaciinigue des anires paramitres.

Ne pas ntiliser loz ozymetres de pouks i nsege Nellcor
Puritgn Bennelt pendant vue sxploration par RN ¢
cela ponrrait en effei provoguer : das brGlures de
Yanimal par contact avec les accessoives chauifss sous
Pofiet de hautes fréquences utilisdes an BRMIV ; une
aliération de bz guakitsd de Plmage BM : wne moindre
wricizion des mesures de Poxymatee, 1l fawt towjanes
retiver axymeétres et accessoires du champ nagnétione
avant Pexploration dv patient.

Slarras
Ne pas neeiraliser Palsome sonere, ni diminner sow
volume 8f celo visgue de compromeitre iz séouvité dn

paiient,

Yérifier ia durds de neutralisation de Palarme s