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The following is for evaluatingledicalEquipmentand their Alarm Systems to the requirements of fB€606011 Sandards.
This does not replace tf&andards, so a purchased copytioé IEC and National standards should also be used.
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ANSI AAMI ES60601:2005(1EC 60601:2005)/ (R)2012 and
Al1:2012, C1:2008(R)2012 and A2:2010 (R)2012

General equirements foBasic Safetgnd Essential Performance

4.3 * Essential Performance

DuringRisk Analysisthe Manufacturershallidentify the performance of the clinical function(s) of the ME
Equipmentor ME §stem other than that related to Basic Safety, that is necessary to aehisintended
Useor that could affect the safety of the ME Equipment or ME System.

NOTEL: The performance of theifk Control measuremight well become an aspect of thesgentialPerformanceof the ME
Equipmentor ME $stem For example, thgenerationof the Alarm Signatio indicate the interruption of theSupply Maingould
bea S&aafSy GAT |y Ay G SNNYzIGouk 2egult ig & urinécéptalhlasRiflit dedt uratteAdgod

Examplel: If Essential Performande lost because of an interruption of tlgupply Maingn Alarm Systemntended to notify

the Qperatorthat the Supply Maindas been interrupted wouldeedto have a backup power source so that the generation of
the Alarm Signalvould not depend on th&upply Mains

7.8 *Indicator lights and contro]¥.8.1Colorsof indicator lights- The colors of indicator lights and their

meaningsshallcomply with Table 2.
NOTEIEC 60601-8 contains specifi,equirementfor the color, flashing frequencyand Duty Cycleof alarm indicator lights.
Dot-matrix and other alphanumeric displays are not siglered to be indicatordihts

Table 2¢ Colorsof indicator lights and their meanirfigr ME Euipment

Color Meaning
Red Warning - immediate response by the OPERATOR is required
Yellow Caution - prompt respanse by the OPERATOR is required
Green Ready for use
Any other color Meaning other than that of red, yellow or green

9.6.2.1Audible acoustic energin Normal Use The Patient,Operatorand other personshall notbe
exposed to acoustienergy from ME uipment, except sound from auditoryldrm Sgnals exceeding the
levelsspecified below.

¢ 80dB(A)for acumulative exposureof 24 h over a 24 h period; an offset ofiB(A)isto be added to this
value when halving the cumulative exposure time over a 24 h period (edB@8for 12 h over a 24 h
period);

¢ 140 dBdB(C)peak) sound pressure level fimnpulsiveor impact acoustic energynoise).

NOTE 1interpolation or extrgolation is allowed for exposure times in accordance with the following formula,180

logig(h/24), indB(A) where h is cumulative @osure time over a 24 h period

NOTE 2SincePatiens mighthave a higher sensitivity to acoustic energy (noise), a lower level could be more appropriate.
Consideratiorshouldalso be given to perception of auditoAfarm SignalsThe World Health Organization has recommended a
maximum impulse or impact acoustioergy (noisglevel for children of 120 dB

NOTE 3If the Aweighted sound pressure level exceeds 80 dB(A), noise protectéasureshouldbe considered.

Compliance is checked by measuring the maximumeighted sound pressure level at the minimum diseanafPatient,
Operatorand other persons from the source of acoustic energy (noid&rimal Useand if necessary, calculating the A
weighted sound pressure level produced by the BlEgfentin accordance with ISO 3746, ISO 961t IEC 61672. The
following conditions apply. a) The Mguipmentis operated under worstaseNormal Conditionb) Any protective means
provided or called for iAccompanying Documenise to be in place during sound measurement. ¢) Sound level meters used in
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the measuremenconform to IEC 61672 and IEC 61672. d) The test room is sem@verberant with a hard reflecting floor. The
distance between any wall or other object and the surface of the duipEentis not less than 3 m. e) When sound
measurements in a test roomre@not feasible (e.g. for a lardgermanently Installed Equipménmeasurementsnay be done in
situ

12.3Alarm Systems If the Manufacturerhas implemented alarm SystemthisAlarm Systenshall

comply withIEC 60601-8.
Compliance is checked specified in IEC 606018

12.4.4Incorrect output- When applicable, the Bhufacturershalladdress in thdRisk Management
Procesghe Rsksassociated with incorrect output.

Example:The Rsksassociated with incorrect delivery of energy or substances tatie® can beaddressed by providing an
Alarm Signato alert the (peratorto any significant departurom the set level of delivery

Compliance is checked by inspection ofRisk Mamagenent File

Subclause 7.8 Indicator lightsand controls- For colors of indicator lights see also IEC 6007 Z&@pr
aloneshould notbe used to convey important information.radundantmeansof conveying information
such as shape, location, soundmarking is recommended.

Subclause 11.8* Interruption of the power supply/Supply Mainso MEEquipmentinterruption of the
power supplycouldresultin aHazardous Situatiodue to loss ofunctionality. ThisHazardous Situatiois

dealt with in7.9.2.4. Restoration of the powspurce can also result Hazardous Situations

ExampleExamples could include unintended activation of moving parts or resumption of dangerous outputs. These potentially
Hazardous Situatioand the duration of the poweinterruption that could result in theHazardous Situationseed to be

considered as part of thRisk Management Proced&C 61004-11 [21] defines general and reproducible conditions for the
operation of electrical and electronic equipment if they unglewoltage dips, short interruptions and voltage variations. The
voltage level and duration of short interruptions are defined in Tables 210 and 211 of IEC16R@0D1. IEC 606€1-2 treats

these short interruptions as ormal ConditionFor ME uipment in which the safety of the@®ient depends on the continuity

of the power, particular standardshouldinclude requirements regarding power failudarm Sgnak or other precautions
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|IEC606011-2 Third edition 200703 Collateral standard:
Electromagnetic @Gmpatibility ¢ Requirements and tests

Definition 3.11¢ Function- clinically significant operation that the MEpmentor ME $stemis intended
to perform inthe diagnosis, treatment or monitoring of affent or for compensation or alleviation of
disease, injury or disability

Example:The following are examples of tHeinctionsof ME Ejuipmentor an ME $stem ¢ The Einctionsof a heartrate
monitor include measurement and display of heart rate, amaly additionally includeaudible and visuallarm Signas and
display of the ECG waveform

6.2.1.8- If aFunction associated wittEssential Performancée.g.High Priorityand Medium Priority Alarm
Conditiong cannot normally be observed or verified during the test, a metsioall be provided (e.g.
display of internal parameters) for determining compliance. The uspetial software or hardwammay
be needed.

6.2.1.10- Under the test conditions specified in 6.2, the Mfuiiementor ME $stemshallbe able to
provide theBasic Sty and Essential PerformanceTl he following Bgradations if associated wittBasic
Safety and Essential Performanskall notbe allowed:q FalseAlarms;¢ cessation or interruption of any
intended operation, even if accompanied by Aarm Signa]l ¢ initiation of any unintended operation,
including unintended or uncontrolled motion, everadcompanied by aAlarm Signaj ¢ failure of
automatic diagnosis or treatment MEjEpmentand ME $stemsto diagnose otreat, even if
accompanied by aAlarm Signal.

Subclause 6.2.7.1 ME Euipmentand ME $stemsare allowed a deviationForLife-Supporting ME
Equipmentand ME $stemsfor which anAlarm Systenis required, itis likely that theAlarm Systemuill

need to be powered by stored energy during powserruptions. A tesshouldbe performed to verify that
sufficient storedenergyis available t@perate thisAlarm Systenfior an extended period of time, e.g. 5 min
or asmay be specifiedn particubr standards (IEC 606@1X).

Table 11 — IMMUNITY TEST LEVEL for voltage interruption

Voltage test level Voltage dip Duration
% U+ % Uy s
<5 >95 5

NOTE Uy is the a.c. MAINS VOLTAGE prior to application of the test level.
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|IEC606011-6 Edition3.0 201601 General requirements faBasic Safetgnd
Essential PerformanagCollateralStandardUsability

6.1 * Safetyfor the Ratient, Qperator and other persons A Usability Engineering Proceshallbe
conducted to provide safety for the Patient, Operator and other persons related to Usability of the

OperatorEquipment Interface.
NOTE 3The following are examples bizardsfor the Qperator: -loud noiseemanating from the MEdtiipmentresulting in
hearing impairment

OperatorEquipment Interface TheOperatorEquipment Interfacéncludesall means of communication
between theME Equiprent to the Qperatorand the eratorto the ME EquipmentThese means include,
but are not limited to:Alarm Signals

A.2 Rationale for particular clauses and subclaugefinition 34 ¢TheOperator-Equipment Interface
includes all means of communication between the Mfdgigmentto the Operatorand the eratorto the
ME Euipment Thesameansinclude but are not limited tog, Alarm Signals

Definition 3.6¢ Primary Operating FunctionFor the purposes of this collateral standard?@mary
Operating Functioms a function that is directly related to tHgasic Safety or Essential Performaontée

ME Ejuipmentin Normal Useor a function that is frequently used.
ExampleExamples oPiimary Operating Functiothat directly relate toBasic Safety or Essential Performammzude: ¢
inactivatingan Alarm Signaftemporarily or indefinitely)g setting Alarm Limits

C.2UsebErors ¢ Operatorfails to detect a dangerous increase in heart rate becauséthem Limitis
mistakenly set too high andp@ratoris overreliant onAlarm System

C.3Abnormal Use The following are abbreviated descriptions of events that occudespite proper
Accompaying Documentsproper design, and propdiraining and were determined to be beyond any
reasonable means @&isk Contraby theManufacturer ¢ Operatorinactivatesthe Alarm Systenand does
not properly monitor the condition of thedient, preventing @tection of the deterioration of théatient
¢ Ventilator Alarm Systenis intentionally disconnected preventing detection of hazardous condition.

Table D.1 — Sample of design flaws and associated USE ERRORS

Example of design flaw Possible resultant USE ERROR

FPush-buttons on a control panel are too closely spaced OPERATOR presses the wrong button

Two icons on a software screen look too similar OPERATOR misinterprets the icon and selects the wrong
function

An OPERATOR-EQUIPMENT INTERFACE requires a complex, | OPERATOR enters incorrect sequence and fails to initiate
lengthy, and arbitrary sequence of button pushes to infusion
initiate an infusion

Infusion pump displays misleading "Open Door-Reset” OPERATOR repeatedly opens the door and presses the
message when there is air in the infusion line reset key instead of clearing air from the infusion line
OPERATOR-adjusted high and low ALARM LIMITS on a OPERATOR fails to detect a dangerous increase in heart
heart-rate monitor are not continuously displayed rate because ALARM LIMIT is set too high and OPERATOR is

over-reliant on ALARM SYSTEM

Typical OPERATOR-applied force exceeds breaking OPERATOR cracks catheter connector when tightening
strength of catheter connector
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The following are examples of detail@peratorEquipment Interfacelesign requirementg. The ME Buipmentshallbe capable
of producing an auditonplarm Signalvith a sound pressure level adjustable over the rangé5dB(A)to 80 dB(A)as measured

1 min front of the ME Buipment
alarms

Hardware:
surface-level
controls

Sofiware:
primary
screen

Sofiware:
secondary
screens

Calibration

Figure D.2 — Bubble diagram of the conceptual model of a physiological monitor

IEC 655/04
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IEC606011-11 Edition 1.0 20104 Requirementgor MedicalBectrical Equipment
andMedicalBectricalSystems used in théelome HealthcareEnvironment

GeneralNote: Edition 2.0 has beerubmitted for review, but has not been published yet.

7.4.6 Additional requirements for MEguipment¢ Messages$n addition to the requirements of 7.9.2.10 of
the general standard, the instructions for usieallinclude atroubleshooting guidefor use when there are
indications of a MEduipmentmalfunction during starup or operation. The troubleshooting guidball

disclose thenecessarysteps to be taken in the event of &iarm Condition
NOTESee also IEC 606018
Compliance is checked by inspectof the instructions for use

7.4.10 Alditional requirements for ME Equipmeand ME $stems- For ME Buipmentor an MESystem
utilizinga Distributed Alarm System The instructions for usshallinclude therecommended placement
of theremote partsof the Distributed Alarm Systento ensure that arOperatorcan be notified at all times
by an appropriate element of thBistributed Alarm Systemvithin its specified range.

8.4 Additional requirements fanterruption of the power supply Supply Mainso ME Ejuipmentand ME
System: If aninternal Electrical Power Sour@mot used the Life-Supporting ME Equipmeior ME §stem
shallbe equipped with arAlarm Systenthat includes at least Medium Priority Alarm Conditiorthat
indicates a power supply failurd.anInternal Electrical Power Sourteused, the ife-Supporting ME
Equipmentor ME Systenshallbe equipped with an automatic switchover to th&ernal Electrical Power
Sourceand anAlarm Systenthat includes at least Bow PriorityAlarm Conditiorthat indicates the
switchover to thelinternal Electrical Power Sourdéaninternal Electrical Power Souriseused, thd.ife
Supporting ME Equipmeior MESystenshallbe equipped with a\larmSystenthat includes at least a
Medium Priority Technical Alarm Conditithrat indicates that thenternal Electrical Power Sourise
nearinginsufficient remaining power for MEgEipmentor ME $stemoperation. ThisTechnicalAlarm
Conditionshall providefor a sufficient time or for a sufficient number of procedures fdray Operatoto
act. ATechnical Alarm Conditicof at leastLow Priorityshallremain active until thénternal Electrical
Power Sourcés returned to a level that is above tiAdarm Linit or until it is depleted. Ishallnot be
possible to inactivate the visuaAlarm Signabf this Technical Alarm Condition

13 Additional requirements foAlarm Systems of ME Equipment and ME Systdie€ 606011-8:2006
appliesexceptas follows

13.1 * Additional requirement fogenerationof Alarm SignalsNotwithstanding the requirements of 6.3.1
of IEC 60601-8:2006, for theAlarm Systenof ME Kuipment and ME Systenistended for theHome
Healthcare Environmenunless they are connected &Distributed Alarm Systeitinat includes the
generation of auditonAlarm Signalasspecifiedin IEC 60601-8:2006, eachHighPriority and Medium
Priority Alarm Conditioshallcause the generation of auditoAdarm Signalas specified inEC 60601-
8:2006.

13.2 * Additional requirement foAlarm Signabolume - Notwithstanding the requirements of 6.3.3.2 of IEC
606011-8:2006, for theAlarm Systenof ME Kuipmentand ME Systemsintended for theHome

Healthcare Environmemntducingthe auditoryAlarmSignalolume below audible levekhally activate

the indication ofAlarm Offor Audio Offas specified in IEC 606Q48:2006. w Ei&-SidpportingME
Equipmentor ME §stemnot be possible unlesthe Alarm Systenms connected to ®istributed Alarm
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Systemthat includes the generation of auditoAlarm Signalas specified in IEC 606043:2006.
NOTEGuidance on suitable auditoAdarm Signabolumes is found in the rationale for 6.3.3.2 of IEC 606812006
Compliance is checked by functiotesting. Many nonLifeSupportingE Equipmenor ME Systemdo not need & echnical
Alarm Conditionthat indicates a loss of battery power, since the lack of any displayed output candskequate indication of no
operation. However, inaccurate outpuaid frequently could beonsidered as a loss Bfsential Performanand would
generally require &echnical Alarm ConditioSee 8.4 for additional requirements when the safety oPtentis dependent on
continual geration

Subclause 13.4 Additional requirements fogenerationof Alarm Signals In the Home Healthcare
Environmentfauditory Alarm Signals are at least as important as visual Alarm Sigi@ddsm Conditions
that require either immediate or prompt @&rator action to protect the safety of the &ient arerequired
to have an auditonAlarm SignalThatAlarm Signalk permitted to be present either at the MEquipment
or at aDistributed Alarm SystenBy permitting aistributed Alarm Systeno provide the auditoryAlarm
Signalsthis standard permits designs that allow thatiént area to be quiet, e.g. the baby's room, while
the Alarm Signalare present where the @eratoris located, e.g. the parent's room.

Subclause 13.2 Additional requirements foAlarm Sigalsvolume - Reducing the auditonplarm Signal
volumebelow audible levelsffectively initiates theAlarm Off or Audio Off Alarm Signakactive $ate.
This standard requires such an action to indicate tharm Signalare inactivated. Such an action is
inappropriate for a.ife-Supporting Equipmerdr ME §stemunless it is connected tolistributed Alarm
Systenmthat is capable generating auditoAfarm Signals
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|[EC 606011-12 Ed.1.0 201Requirements for MdicalBectricalEquipment and

MedicalBectrical systems intended for use in teenergency Mdical Services
Environment

6.3.5 Additional requirements faMIE Ejuipmentmessages In addition to the requirements of 7.9.2.10 of
the general standard, the instructions for usieallinclude atroubleshooting guidefor use when there are
indications of aME Ejuipmentmalfunction during startup or operation. The troubleshooting guidball

disclose thenecessarysteps to be taken in the event of ealechnical Alarm Condition
NOTESee also IEC 606Q18.
Compliance is checked by inspectof the instructions fouse

8.2 Additional requirements fanterruption of the power supplyto ME Ejuipmentand ME System
NOTE 1For mostME Equipmenbr ME SystemdEssential Performancis providing an intended clinical function within
specified limits or alerting th®peratorof the loss or degradation of that functiamith an Alarm Signal

If anInternal Electrical Power Souranot provided,ME Euipmentor ME Systemsvith Essential
Performancentended to actively keep alive or resuscitat®atientshallbe equipped with a\larm

Systemnthat includesat least aVMledium Priority Alarm Conditiorthat indicates gpower supply failure
Example2: TheSupply Maingoltage falls below the minimum vadurequired for normal operation

If anInternal Electrical Power Sourieused, theME Equipmenbr ME Systenwith Essential Performance
intended to actively keep alive or resuscitat®atientshallbe equipped with am\larm Systenthat
includes at least Medium Priority TechnicalAlarm Condion that indicates that thdnternal Electrical
Power Sourcés nearinginsufficient remaining power foME Equipmenbperation. Thislechnical Alarm
Conditionshall provide for a sufficient time or for a sufficient numberRrfoceduregor an Operatorto act.
A Technical Alarm Conditiarf at leastLow Priorityshallremain active until thénternal Electrical Power
Sourceis returned to a level that is above tidarm Limitor until it is depleted. Ishall notbe possible to

inactivate the visualAlarm Signabf this Technical Alarm Condition
Compliance is checked by inspection, functional testing and inspectionRisthanagement File

Subclause 6.8 Instructions for use Space is limited in ambulances and frequently the full instructions for
use are not stored in the ambulance, but in the facility where the ambulance is stationed. The
Manufacturerof ME Ejuipmentintended for the EM&nvironmentshould consider creatinghortened
instructionsfor use that contains the most esgél operating instructions. Tlse shortened instructions

for useare more likely to follow the equipment into the ambulance. Tihtormation inthese shortened
instructionsfor useshouldincludeitems such as the stattp Procedure the mostcommon operating
instruction and controlsfor anyAlarm SystemsAdditionally, troubleshooting instructions and, if
applicable, altitude compensation tablskouldbe included.
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|[EC 6060P-2 Edition 5.0 20092 Particular Bquirements for theBasic Safetgnd

Essential Performanad High FrequencySurgical Equipment andHigh Frequency&urgical
Accessories

201.3211 Contact Quality MonitorCQM- Qrcuit in HFSurgical Equipmerdr Associated Equipment
intended for connection to donitoring NEproviding anAlarm Signalin the event thatNeutral Electode

(NE)contactwith the Patientbecomesnsulfficient.
NOTEA Contact Quality Monitors functional only when used withMonitoring NE

201.3.212Continuity Monitor- Qrcuit in HFSurgical Equipmerdr Associated Equipmenmttended for
connection to an NE, exceptonitoring NE providing anAlarm Signalin the event ofelectrical
discontinuity in the NE cable or its connections

201.7.8.1 *Coloursof indicator lights- Replace Table 2 in the general standard withftiiowing:
Table 201.10% Colours of indicator lights and their meanifog HFSurgical Equipment

Colour Meaning

Red Warning — immediate response by the
OPERATOR is required, for example, a fault in
the PATIENT circuit

Yellow CUTTING mode

Blue COAGULATION mode

Green Ready for use

Any other colour Meaning other than that of red, yellow, blue or
green

201.7.8.2 *Coloursof controls - Addition: Where operating controls, output terminals, indicator lights,
pedals (see 201.12.2) apadishbuttons of ligerswitches(see 201.12.2) are associated with a particular HF

SurgicaMode, theyshallbe identifiedby a consistent, unique colour not in conflict with Table 201.101.
Comypiance is checked by inspection

201.7.9.2.2.101 * Additional information instructions for use- e) * Astatement of compatibilitywith
specificMonitoring NEawarning that,unlessa compatibleMonitoring NEs used with &ontact Quality

Monitor, loss of safe contact between the NE and Bregientwill not result in an aditory Aarm Signal
NOTE 1This requirementioes notapply for HFSurgical Equipmeranly incorporatingBipolar output

NOTE 2This requirementloes notapply for HFSurgical Equipmenttended for usewvithout a Neutral Electrode (See
201.15.101)

201.8.4.101 *Neutral Electrodenonitoring circuit- HFSurgical Equipmertaving aRated Output Poweof
more than 50 Wshallbe provided with aContinuity Monitorand/or aContact Quality Monitorarranged so
as to deenergize the output and to give audible Alarm SignalWwhen a failure of théNeutral Electrode
circuitor its connections occurs. The audiBlarm Signakhallmeet thesound level requirements of

201.12.4.2.101 andhall notbe externally adjustable
NOTEThis audible alarm and visible indicat@hliis not intended to meet the definition of anAlarm Signaln IEC 60601-8.
See ao Clause 208 of this standard
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The monitoring circuishallbe supplied from a power source isolated from tains Partand from earth
and having a voltage not exceeding 12 V. The limitation of monitoring currentGongact Quality Monitor
is defined in 201.8.7.3. An additional visible warning consistinged andicator lightshallbe provided

(see 201.7.8.1).

Compiance of aContinuity Monitotis checked by operating the S&rgical Equipmerat maximum output control setting in

each operating mode into the circuit shown in Figure 201.103. The switch is closed and opened five times and thedhBlbutput
be disabld and theAlarm Signalshall sourd at each opening of the switch

Compliance of &ontact Quality Monitois checked by switching on the mains of theSdFgical Equipmerand setting its

controls forMonopolaroperation, except that ishallnot be activated. Then a compatilidonitoring NE selected according to
the advice per 201.7.9.2.2.101 e), is connected to the NE connection<Cafrtteect Quality MonitarThe NE is then placed,
according to marked instructions for use, with full contacadruman subject or a suitable surrogate surface, anddbetact
Quality Monitoris set up according to instructions for use. The&SHifgical Equipmeri$ then activated in #onopolarHF

Surgical ModeNo Aarm Signalshallsound and HF outpwhallbe gresent. With the HBurgical Equipmemtow activated, the
contact area between the NE and the human subject or a suitable surrogate surface is gradually reduced&Afihian Signal
occus. The remaining contact area (alaarea), Aashallbe recordedor subsequent thermal rise testing per subclause
201.15.101.5, and no HF outmhallbe produced when activation is attempted. This &sillbe repeated along both axes using
at least three samples of each compatiMenitoring NE

201.12.4.2.10Dutput indicator - HFSurgical Equipmerghallbe provided with a device which gives an
audible signal when any output circuit is energized by the operationSetiech Sensoor as a result of a
Single Fault Conditiomhe sound outpushallhave its major energy content in the band of frequencies
between100 Hz and 3 kHZ he sound sourcghallbe capable of producing a sound levebbteast65

dB(A)at a distance ofl mfrom the HFSurgical Equipmergccording to the one direction speeiti by the
manufacturer. An accessible sound level contnaly be provided, bushall notreduce the sound level

below 40dB(A) For simultaneous activation see also 201.12.2 d). In order thaDpgeratormay

distinguish between thaudible Aarm Signakaled for in 201.8.4.101 and the signal specified above, either

the formershallbe pulsed or two different fregenciesshallbe employed.
NOTEThis audible signal it intended to meet the definition ofAlarm Signaln IEC 60601-8. See &0 Claus08 of this
standard

201.12.4.4.101 Maximum allowed output powerin Single Fault ConditionsMonopolarHFSurgical
Equipmenthaving aRated Output Powegreater than 50 W and all BIPOLAR outputs oEé&ikpmentshall
be provided with arAlarm and/or interlockSystemto indicate and/or prevent a significanicreasein the
output power relative to the output setting.

208 General requirementsests and guidancéor Alarm Systems in medical electrical equipment and
medical electrical systemdEC 60601-8:2006 applies except as follows: Amendment: @&bdible Alarm
Signalnd the red indicator warning light described in 201.8.4.464ll notbe considered adlarm Signal
as defined in this collateral standard. Téedible signal described 201.12.4.2.10%hall notbe considered
an Alarm Signahsdefined in this collateral standard

Subclause 201.7.8c¢1Colours of indicator lights The standardization of the colors of indicator lights is
regarded as a safety featurEor many years thgellow indicator light haseen used to signify that the
Qutting mode s selected or in use on Hargical EquipmenDuring surgery, a "blend" mode is used mainly
for Qutting with varying amounts of @agulationadded. As the main function of "blend” i3 tut, it is
considered that a yellow light is most appropriate when "blend" is in use.

Subclause 201.7.8@Colours of controls The same colour coding as specified for indicator lightsuld
be used in other places to avoid confusion.
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|[EC 6060P-4 Edition 3.0 201412 Particular requirements for thBasic Safetsind
Essential Performanad CardiacDefibrillators

201.12.3.101 * Audiblevarnings priorto energy delivery- TheDefibrillatorshallbe equipped with an
Alarm Systenthat includes aHigh PriorityAlarm Conditiorthat indicates when th@®efibrillatoris

preparing to or is about to deliver energy to tRaient. ThisAlarm Conditiorshallbe provided witheither
verbal or auditory Alarm SignalsThe preparingo or aboutto-deliverenergyto-the-PatientAlarm Signal
shall notbe capable of beindudio Pausedr Audio Off TheAlarm Conditiorshallbe: a) for AEDs with
Operatoractivated discharge control, when tiithythm Recognition Detectbias reached a determination
that a shockable rhythm is detected and the discharge control is active; b) for AEDs with automatic
discharge control, at least Susior to energy delivey; c) for manual Defibrillatorsvhen the device is ready

to be discharged by th®perator.
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|[EC 6060P-10 Edition 2.0 2016 Particular requirenents for the Basic Safety and
EssentialPerformanceof Nerve and Mscle stimulators

201.12.4.103 Output indicator - In Normal Conditiorand Single Fault ConditiotME Euipmentshall

indicate when it cardeliver an output of more than 10 mA or 10 V, or can deliver PULSES having an energy
SEOSSRAY3A mn YW LISNIt![{92 Ayid2 I f 2 Raskiablangil y
its colourshallbe yellow. Compliance is @tked by inspection and functional test.

Subclause 201.12.4.1@30utput indicator- An output indication isequired for this single fault condition
because a fault in the Stimulator could unintentionally make energization of the electrodes possible. The
requirement may be met by a power on indicator with zero actual output or by an indicator activated by

the Stimulatoroutput.
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|ISO 806042-12 First edition 201104-15Particular requirements faBasic Safetgnd
Essential Performana# Critical Care Ventilators

201.7.9.2.8.101 * Additional requirements fatart-up procedure-

NOTEA startup Procedure for this standard is a pusefunctional testthat is used to determine that the Ventilat@s ready for
use

The instructions for usshalldisclose anethod by which all of thélarm Signalsan befunctionally tested
to determine if they are operating correctly. Portions of this test methway be automatically performed

by theVentilatoror may require Operatoraction.
Example; A combination of the poweon selftest routines andOperatoraction.
Check compliance by inspection

201.7.9.3.101 Additional requirements for thechnical description Thetechnicaldescriptionshall
disclose a descriptioof amethod for checking the function of the Alarm Systemdachof the Alarm
Conditionsspecified in this standardf not performed automatically during staup. The technical

descriptionshalldisclose which checks are performed automatically.
Che& compliance by inspeoti of the technical description

201.11.8.101.TechnicalAlarm Condition fopower supply failure- The Ventilatorshallbe equipped with

an Alarm System that includedHighPriority TechnicalAlarm Condition to indicate when the power supply
falls outside the valuesecessaryto maintain normal operation. If the normal operation of the Ventilator is
maintained by the switchover to an Internal Electrical Power Source, the supply failure toigty Pr
Technical Alarm Conditishall notbe activated. Any such switchover to bBrternal Electrical Power

Sourceshallbe indicated by amnformation Sign&or aLow Priority Technical Alarm Condition

Check compliance with the following test: a) Cahsepower supply/Supply Mains to drop below the Rated value until either the
supply failure Alarm Condition occurs or normal operation is maintained by a switchover to an Internal Electrical Poaér)Sourc
Verify that a High Priority Technical Alarm @ition occurs at or prior to loss of normal operation, unless normal operation is
maintained by a switchover to an Internal Electrical Power Source. c) If normal operation is maintained by a switchover to an
Internal Electrical Power Source, verify tha¢ 8witchover is indicated by an Information Signal or a Low Priority Technical Alarm
Condition. d) Return the power supply/Supply Mains to a Rated value. e) Cause the power supply/Supply Mains to rise above the
Rated value until either the supply failurlasn Condition occurs or normal operation is maintained by a switchover to an
Internal Electrical Power Source. f) Verify that a High Priority Technical Alarm Condition occurs at or prior to los$ of norm
operation, unless normal operation is maintaingdebswitchover to an Internal Electrical Power Source. g) If normal operation is
maintained by a switchover to an Internal Electrical Power Source, verify that the switchover is indicated by an InfSigmetion

or a Low Priority Technical Alarm Condition

201.11.8.101.2nternal Electrical Power Souraa external reserveelectrical power sourcelf the
Ventilatorhas aninternal Electrical Power Sourdfe Ventilatorshallbe equipped with a means of
determining the remaining capacity or operation time provided by this power source. This indicetion

be qualitative. A/entilator with an Internal Electrical Power Soustellbe equipped with an Alarm

System that includea Medium Priority Technical Alarm Condition to indicate when the Internal Electrical
Power Source nears depletion, prior to the loss of all power. As the Internal Electrical Power Source
depletes, at leasb minprior to depletion, the depleted Internal &dtrical Power SourcéechnicalAlarm
Conditionshallescalate taHighPriority. The instructions for use for\zentilatorwith aninternal Electrical
Power Sourcer external reserve electrical power soursigall disclose a) the operational time of the

power sources when fully charged. b) the means by which the reserve power source can be tested. c) the
behaviour of theVentilatorafter a switchover to thénternal Electrical Power Souroe external reserve
electrical power sourced) the behaviour of th&/entilatorwhile thelnternal Electrical Power Souroe
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external reserve electrical power source are recharging.
Check compliance by functional testing and inspection of the instructions for use

201.12.4.100xygen monitor- The O2Vonitoring Equipmenshall, in addition, be equipped with an

Alarm Systenthat includes ahigh oxygen level Alarm Condition
NOTEA low oxygen level Alarm Condition is required by ISO 80&@885
Check compliance by inspection of the instructions for use or applicationtesthef ISO 806062-55

201.12.4.103.Ventilators intendedto provide a Delivered Volume > 5fnl - The expired volume
Monitoring Equipmenshallbe equipped with an Alarm System that includes at |&4stlium Priority

Alarm Conditions to indicate when thew-expired volume Alarm Limit and the highlxpired volume Alarm
Limit are reached. The expired volume Monitoring Equipnmeay be equipped with an Alarm System that
starts withLow Priority Alarm Conditions to indicate when the expired volume reachéseslarm Limit
and, if this state continues, escalatesNedium Priority Alarm Conditions. The expired volume Alarm
Limitsmay be preadjustable, Responsible Organizatianjustable Operatoradjustable Ventilator-
adjustable or a combination @peratoradjustable and/entilator-adjustable. If theAlarm Limitsare
adjustable by thé/entilator, a summary description of the algorithm that determines &kiarm Limit

valuesshallbe disclosed in thestructions for use

NOTEDepending on the typef ventilation mode being utilized, there can be more than one active Alarm Limit.

Check compliance by functional testing using the test conditions described in Table 201.103 and Table 201.104 andofispection
the instructions for use. Select and settluip worst case VBS configuration indicated in the instructions for use

201.12.4.103.%/entilators intendedto provide a Delivered Volume u 50 miIf aVentilatoris intended to
provide aDelivered Volumer 50 ml, itmay be equipped with expired volumigonitoring Equipment The
accuracy of expired volunmdonitoring Equipmentt an expired volume u 50 rehallbe disclosed in the
instructions for use. The expired volurivonitoring Equipmentmay be equipped with an Alarm System
that includes at least how Priority Alarm Condition to indicate when the volume reaches thedapired
volume Alarm Limit. If provided, the expired volume Alarm Limay be preadjusted, Responsible
Organizationadjustable Operator-adjustable, Ventilatoradjustable or a combation of Operator-
adjustable and Ventilatoadjustable. If the Alarm Limi$ adjustable by th&entilator, a summary
description of the algorithm that determines thidarm Limitvaluesshallbe disclosed in thenstructions

for use

NOTEDepending orthe type of ventilation mode being utilized, there can be more than one active Alarm Limit.

Check compliance by functional testing using the test conditions described in Table 201.103 and Table 201.104 andofspection
the instructions for use. Seleatdset up the worst case VBS configuration indicated in the instructions for use

201.12.4.10Highpressure Alarm Conditioand Protection Device TheVentilatorshallbe equipped with
Monitoring Equipment with an Alarm System that includddighPriority Alarm Condition to indicate when
the highpressure limit forAirway Pressures reached. The Alarm Linmtay be independently adjustable,
connected to an adjustable pressure limitationmay be related to theset pressure of th&/entilator. If
independently adjustable ghall notbe possible to set th&larm Limitto a value less than that of the
adjustable pressure limitatiorRPatientgenerated transient pressure increasd®uld notcause the high

pressure limitAlarm Condition

ExampleTrarsient pressure increase caused by the Patient coughing. Each time thpreiggure Alarm Limit for Airway
Pressure is reached, the Ventilashallact to reduce the pressure at the PatieBbnnection Port to the level of the set PEEP.
The interval from lhe moment that the Airway Pressure equals the Righssure Alarm Limit to the moment that the pressure
starts to declineshallnot exceed 200 ms. During Single Fault Condition, the Airway Preasyigo below the set PEEP level.
Check compliance liynctional testing
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201.12.4.106PEERAlarmConditions- The Ventilatorshallbe equipped with Monitoring Equipment with an
Alarm System that includes an Alarm Condition to indicate when theegpdatory pressure is above the
high PEEP Alarm Limit. Thentflator may be equipped with Monitoring Equipment with an Alarm System
that includes an Alarm Condition to indicate when the engbiratory pressure is below the low PEEP Alarm
Limit. Both the highand lowPEEP Alarm Conditioskallbe of at leastMedium Priority. The Alarm

Condition Delaghall notexceed the duration of threbreaths.
Check compliance by functional testing with every VBS indicated in the instructions for use
NOTETo perform this test, modification of the Ventilator can be required#nse failure of the PEEP control

201.12.4.107 ObstructionAlarm Condition TheVentilatorshallbe equipped with MOMonitoring
Equipmentwith an Alarm Systenthat includes alrechnicalAlarm Conditiorto indicate whenAirway

Pressureeaches theAlarmLimitfor obstruction.
Examples:Alarm Condition to warn of:an obstructed inspiratory or expiratory breathing tuba blocked exhalation valvea
blocked expiratory Breathing System Filter

The obstructionTechnicalAlarm Conditiorshallbe High Prigty. The maximum Alarm Conditiorey
shallbe no more than two breath cycles brs whichever is greatekVhenever the obstruction Alarm
Condition occurs, the Ventilat@hall, within no more than one breath cycle, redutte Airway Pressur&o
either atmospheric pressure or the set PEEP level VEmgilator shouldbe equipped with &rotection
Deviceto allow spontaneous breathing when obstruction occurs. If equipped withPitagéection Device

the pressure drop measured at tiRatientConnetion Port with all recommended\ccessories place,
shallnot exceed 6,0 hPa (6,0 cmH20) at a flate of: 30 I/min for aVentilatorintended to provide
Delivered VolumgVye'W 300 ml; @ 15 |/min for a Ventilatorintended to provideDelivered Volumg300 ml
W Vet W 50 ml;2,5 I/min for aVentilatorintended to provideDelivered VolumgVye u 50 ml. The means by
which the obstructiomAlarm Conditions determined and a means to testsitallbe described in the

Accompanying Document
Check complianday functional testing with each VBS indicated in the instructions for use, according to the test method described
in the Accompanying Document

201.12.4.108 *PartialocclusionAlarm Conditiorr The Ventilatorshouldbe equipped with Monitoring
Equipment with an Alarm System that includeBezhnicalAlarm Condition to indicate when the expiratory
limb is partially occluded. A summary description of the means by which the expHatdrypartial-

occlusion Alarm Conditn is determinedshallbe described in theAccompanying Document
Check compliance by functional testing with each VBS indicated in the instructions for use, according to the test metiexti desc
in the Accompanying Document

201.13.102 *ailureof one gas supplyto aVentilator - Following the failure of one gas supplyyentilator
shallautomatically use the remaining gas supm@nd otherwise maintain Normal Use. This switchhell
be accompanied by a gasipplyfailure TechnicalAlarm ConditionThis gasupplyfailure Technical Alarm
Conditionshallbe at least_ow Priority. When the loss of the failing gas supply changes the delivered
oxygen concentration by more than 3 % volume fractitwe Technical Alarm Conditighouldbe at least

Medium Priority.
Check compliance by functional testing

201.13.103 1ndependenceof ventilation control functionand relatedRisk Contromeasures A Single
Fault Conditiorshall notcause the ventilatiorcontrol function and the correspondirfgrotection Degeto
fail simultaneously. &ingle Fault Conditioshall notcausethe ventilationcontrol function and the
correspondingMonitoring Equipmentor the ventilationrcontrol function and the correspondinglarm

System to fail in such a way that the los§the ventilationrcontrol function is not detected.
Check compliance by inspection and functional testing
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201.15.10Delivered oxygen concentrationA Ventilatorshallbe capable of supplying gas to tRatient
containing an O2 concentration over the range from ambient to at least 90 %. Whéwsthef the failing
gas supply changes the delivered oxygen concentration by more than 3 % volume fractibeclimecal

Alarm Conditiorshouldbe at leastMedium Priority.
Check compliance by functional testing

201.101.1 * Protection againstverse gas leakageMeansshallbe provided to limit reverse gas leakage
flow from gas input ports into the supply system of the same gas to less than 100 ml/khimrival
Condiion. Meansshallbe provided to limit cross leakage from gas supplied throughHigePressure
Input Portinto the supply system of another different gas to less than 100 mikammal Condition|f
under Single Fault Conditiathe cross leakage from gaspplied through onéligh-Pressure Input Poihto
the supply system of another different gas can exceed 100 ml/\tdilatorshallbe equipped with an
Alarm Systenthat includes at least &edium Priority TechnicalAlarm Condition to indicate thisross

leakage flow. Thisross flowshallnot exceed 100 ml/min.
Check compliance by functional testing

201.106.3 *Connectionto a Distributed Alarm System A Ventilatorshouldbe equipped with a Signal
Input/Output Part that permits connection to a Dibuted Alarm System

201.108.1Expiratory pause A Ventilatormay be equipped with afOperatorcontrolledmeansto pause
the Ventilatorin expiration. If &/entilatoris equipped with a means to pause thentilatorin expiration,c)
during the expiratoy pause, any apnoegelated ventilatoryAlarm Conditiorthat would be caused by this
expiratory pause shallbe Audio Pausedr Alarm Pausedor the duration of the expiratory pausd) in
addition to the requirements foAlarm Signalnactivation of 6.8.5 of IEC 606€1-8:2006, the Ventilator
shallindicate the presence of the expiratory pause withlaformation Signalor Low Priority Alarm
Condition.

201.108.2nspiratory pause A Ventilatormay be equipped with afDperatorcontrolled means to ause
automatic ventilation at endhspiration. b) The highressureAlarm Conditionand Protection Device of
201.12.4.105hallremain active during an inspiratory pausi.During the inspiratory pause, any apnoea
or sustained Airway Pressure Alarm Coiodithat would be caused by this inspiratory passeuldbe
Audio Pausedr Alarm Pausedor the duration of the inspiratory pause) In addition to the requirements
for Alarm Signalnactivation of 6.8.5 of IEC 606€1-8:2006, the Ventilatoshallindicate the presence of
the inspiratory pause with almformation Signalor Low Priority Alarm Condition.

206 Medical electrical equipmentPart 16: Geneal requirements foBasic Safetgnd Essential
Performanceg Collateral Standard: Usability IE@5011-6:2010 applies except as follows: Forentilator,
the followingshallbe consideredPrimary Operating Functions) setting theOperator-adjustable
controls;Setting Alarm LimitsinactivatingAlarm Signalsg) performing a basipre-use functimal check
of the Ventilatorincluding theAlarm System

208.6.3.3.2.101 * Additional requirements for characteristiclaim Condition logging TheAlarm
Systemof aVentilatorshallbe equipped withAlarm Condition loggingccording to IEC 606€1t8:2006,
6.12,for all HighPriority andMedium Priority Alarm Conditions

208.6.8.3.101 Additional requirements fgiobal indefinite Alarm Signalnactivation States A Ventilator

shall notbe equipped with a means to initiateghobal Alarm Ofévhile connected to a Patient
Check compliance by functional testing
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208.6.8.4.101 * Additional requirements féermination of Alarm Signalnactivation - Theduration of
Audio Pausedor the Alarm Conditions required by this standatll not exceedl120 swithout Operator
intervention.

NOTEThispermits anOperatorto deliberately extend the duration of Audio Paused by direct action.
Check compliance by functional testing

Subclause 201.4.3.1@Additional requirements foEssentiaPerformance- The modern critical care
Ventilatorwith an active exhalation valve has differing modes of ventilation that can consist of multiple
breath types. This isecessaryasPatientresponse to ventilation is unpredictableatientinitiated breaths

or breaths where the inspiration is terminated by tRatientcan have characteristics that are different
than those that have been set by ti@perator. Essential Performande avendilation within the Alarm
Limits set by theDperatoe A a Ay Of dzA A @S 2Phtietitriodifie$ ousidelofthe Keatilaiorg | G
parameters set by th®perator, but still within theAlarm Limitsvhich are considered safe by the
Operator. It is expected that th©peratorwill set appropriateAlarm Linits which thereby define the
Essential Performander a particularPatient All gaspoweredME Ejuipmentshouldbe designed so as not
to present an unacceptablRiskif its supply pressure rises up to this value but in the case of critical care
Ventilatasit is considered that, because all thentilatorsin a critical care unitould beaffected
simultaneously, it imot acceptablethat suchVentilators shouldjust generate am\larm Signahnd shut
down under these overpressure conditiom¥rectPatiert monitoring, and usage of the appropriate
settings for, and prompt attention td/entilator Alarm Conditions are essentiéb provide maximum
Patientsafety.

Subclause 201.7.9.2.8.1QJAdditional requirements fostart-up procedure- In some designs, adequate
checking of thAlarm Systencanbe performed with a combination dperatoraction and the powebn
selftest routines that érify the integrity of the software and the integrity of the computer controlling the
Ventilator, as welthe measuring sensorand theAlarmSignalgeneration

Subclause 201.12dAccuracy otontrolsandinstruments- The committee considered that theccuracy
of set and displayed values is a key component of&bsential Performancef aVentilator(i.e., the
delivery of ventilation at théatientConnection Porvithin the Alarm Limitsset by theOperatoror
generationof anAlarm Condition).

Subclause 201.12.4.1@3Vleasurement oexpired volumeandlow-volume Alarm Conditions It is
desirable to havea fast responding measurement of volume and narrow Alarm Limi®wever, as there
is often considerable variation inRatien@ventilatory pressures and volumesarrow Alarm Limits
inevitably lead to clinically insignificant Alarm ConditionAs a reslt, Operatorchoose to set widélarm
Limitsto reduce the number of insignificadtlarm Conditios despite the fact that this can compromise
Patientcare when there is a prolonged small change in their ventilation. Thereforeetosnmendedthat
a Vertilator be designed tanitially use alower priority Alarm Condition whichescalatego ahigher
priority if the Alarm Limitviolation persists. The initiddlarm Conditiorpriority and the priorities and
timing of the escalatioshouldbe determined bythe severity of the potentiaHarmto the Patientin
combination with the length of time that th®peratorhas toprevent theHarmfrom occurring.

Subclause 201.12.4.1@ObstructionAlarm Conditiorr Sustained elevatedirway Pressur&evels can

cause hazardous increases in inth@racic pressure. Such pressure increases can result in decreased
venous return, reduced cardiac output and a subsequent drop in arterial blood pressure. Obstruction of the
expiratory limb is the most commorbetruction in aventilator. The obstruction of expiratory limilarm
Conditionshouldbe designed to detect promptly a reduced expiratory flow due to an increased resistance
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in the expiratory limb. The nature or duration of an occlusion in the expiratoty of the VBS cannot be
predicted. Assuming that the occlusion is severe and the safety valve opens quickgtidrdis not
exposed to potentially injurious high pressures, although at the likely expense of the loss of PEEP. Further
inspirations, whetter or not assisted by th&entilator, necessitate rebreathing the previously exhaled gas
trapped in the inspiratory limb. Given these considerations and their consequences, the assAtated
Conditionis required to be at leasledium Priority Even ithe Ventilatoris highly sophisticated, the
presence of an occlusion in the expiratory limb of the VBS represents a significant corruption of the
VentilatorQ a@bility to provide essential respiratory support to tRatient which requires prompt action by
the Operator. Examples of causes for continuiigway Pressurenclude a malfunctioning expiratory valve,
kinked tubing and expiratory filter blockage. Nebulised drugs can block expiratory filters within a short
time. Other consequences of incomplete eégpion (increased peakirway Pressurer decreased
ventilation) can be detected and indicated by otlidarm Conditiosrequired by this standard. Practice
shows that clinically usefllarm Limitsare not always sensitive enough to provide early and sipeci
detection of this potentiall\Hazardous Situation

Subclause 201.12.4.1@8artialocclusionAlarm Conditiorr Total obstruction of the expiratory gas

pathway that immediately leads to an increased engiratory pressure, is detected and acted on as
indicated in 201.12.4.107. In this circumstance, the opening of an inspiratory safety valve is also required.
More commonly the underlying causes responsible for total obstruction can also cause a partial obstruction
(e.g., minor kinking of the expiratory hose) or a slowly increasing resistance (e.g., due to slow buildup of
nebulised aerosols on an expiratdByeathingSystem Filterdependent on the filter material and the
composition of the nebulised drug). Partial obstruction not only lead2atentdiscomfort (expiratory

work of breathing, missing triggers), but can develop into total obstruction. It is therefsigatle to

detect and alert theDperatorto an increasedesistance of the expiratory limb as early as possible to give
the Operatorsufficient time for remedy without interrupting ventilation. Trisandard does not specify

the degree of obstruction thashould be detected or the priority of the partial obstruction Alarm

Condition The sensitivity of this monitor that can be achieved without generdtalge PositivAlarm
Conditiors not only depends on the design of thentilator, but also on propertiesf the individual

Patient The committee therefore came to the conclusion that it is not desirable to be more specific.

Subclause 201.106¢3Connectionto Distributed Alarm System Patientswho areVentilatordependent
are usually located in clinical einonments that are staffed witlperatorsin sufficiently close proximity to
hear Alarm Signalsoming from thePatientsroom. However, manpatientsare in lower acuity rooms
without Operatorsin close proximity to théatients room. Patientsalso can be in enclosed (positive or
negative pressure) isolation rooms. In these settings, it can be difficult or impossild@éoatorsto hear
Alarm SignalsAs a result, an appropriate response can be delayed with catastrophic resDistriButed
Alarm Systenfiacilitates delivery oAlarm Signalto remotely locatedOperators thereby permitting a
timely response and intervention to suppd?atientcare. The data transmissi@nouldbe capable of being
provided with aNetwork/Data Couplingh accadance with ASTM F27&19.

Subclause 208.6.3.3.2.1QJAdditional requirements for characteristics Afarm Condition logging
Optimal management of Ratientrequiresthe ability toreview thehistory of important Alarm Conditions
This is anore reasondle means ofRisk Contrain the critical care environment forlafe-SupportingME
EquipmentORME Systenthan LatchingAlarm SignalsAdditional information is also found in IEC 60401
8:2006, Annex A, for 6.12Alarm Conditioogging.
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Subclause 208.6.8.4.1@JAdditional requirements fotermination of Alarm Signalnactivation -
Permittingvery long pausesf Alarm Signalsanbe hazardoudor the Patientsince theOperatorwill not
be notified of the existence of allarm ConditionHowever,Patientmanagement often requires delicate
procedures that can be disrupted layiditory Alarm SignalsTherefore extending Audio Pausetly
Operator action is usefulo prevent theVentilatorfrom disturbing theOperatoror others in the vicinity
(e.g. surgeon or cardiologist) in tiRatient@room. Ventilators shouldbe equipped with arudio Paused
capability that permits théperatorto pause theAlarm Signalprior to the creation of arAlarm Condition
Such a capability permits ti@peratorto minimize nuisance auditoilarm Signalg situations that are
known to be associated with creation of nuisasdarm Conditios® ! WLJ | YYSRQ RA&02Yy
situation where this capability iseeded Examples include open suctioniyeathingSystem Filter
change, or insertion of a medication treatment. A closed suctioning nsbdaldalso include such a
capability.
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|ISO 806042-13 First edition 201108-01 Particular requirements faasic Safetgnd
Essential Performana®d anAnaesthetic Workstation

Table 201.101 — Distributed ESSENTIAL PERFORMANCE requirements

Requirement

Subclause

Oxygen flow under all conditions except
the failure of the oxygen supply (pipeline
or cylinder) to the ANAESTHETIC
WORKSTATION or the generation of a
TECHNICAL ALARM CONDITION

201.12.4.107.2 (oxygen supply failure PROTECTION DEVICE)
201.101.2 (interruption of the electrical POWER SUPPLY)
201.101.8 (oxygen flush)

Delivery of a non-hypoxic gas mixture to
the PATIENT or generation of a TECHNICAL
ALARM CONDITION

201.11.8.102 (ALARM CONDITION for POWER SUPPLY failure)
201.11.8.103 (INTERNAL ELECTRICAL POWER SOURCE)
201.12.4 (protection against hazardous output)

201.101.4.2.3 (reserve flow and cross flow PROTECTION DEVICE)
201.101.7 (gas mixers)
201.101.8 (oxygen flush)

201.104.2 (delivered vapour concentration)
201.12.4.103.3 (anaesthetic agent MONITORING EQUIPMENT)

Non-delivery of excessive concentrations
of a volatile anaesthetic agent or
generation of a TECHNICAL ALARM
CONDITION

AIRWAY PRESSURE monitoring and 201.12.4.109 (AIRWAY PRESSURE MONITORING EQUIPMENT)

associated alarm

201.7.9.2.14 Accessories, supplementary equipment, used matérdaition: Thanstructionsfor useof

the Anaesthetic Workstation and its individual componesttallinclude the following: aa) information on
the method of enabling the Anaesthetic Workstation or its individual components, including the
Monitoring EquipmentAlarm Systemsnd Proection Devices, required by this International Standard; this
information may form part of thepre-use checklis(see 201.7.9.2.8);

201.9.2.10IMaintenance points- Any maintenance pointshallbe located outside Danger Zones and
adjustment, maintenance gpair, cleaning and servicing operatisisllbe possible when the Anaesthetic
Workstation is not being operated. Where this is not achievable, alternative medislofitigation e.g.

alarmingand informationof safety and training are permitted to rede the Risk to acceptable levels.
Check compliance by inspection of the Risk Management File and Usability Engineering File

201.9.2.104 * Arrangement afontrol positions- For Anaesthetic Workstations which contain one or more
Danger Zoneg anaudible or visualAlarm Signathallbe given long enough before the Anaesthetic
Workstation is started to allownyonewholly or partially in a Danger Zone to leave the area.

201.11.8.102 *Alarm Conditionfor Power Supply failure The Anaesthetic Workstatioshall be equipped
with an Alarm System that includesPawer Supply failurédlarm Signathat indicates when the Power

Supply is outside the range specified by the Manufacturer.Alaem Signalfor the Power Supply failure
Alarm Conditiorshallbe ¢ geneaated for at least sif pneumatically generated, o¢ at least5 burstsand
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aHigh Priority Alarm Signdhat complies with IEC 60668, if electronically generated.

ExampleThe Ritchie Whistle is a pneumatic Alarm Signal generator

NOTE 1: The PowBupply failure Technical Alarm Condition applies to the supply mains, an Internal Electrical Power Source or
pneumatic (driving) power supply

NOTE 2: The 7 s duration of tAlarm Signalfor the Power Supply failure Alarm Condition is measured exclo$iary

Interburst Interval

The Aweighted sound pressure levsthallbe at leas2 dBabove a white background sound levelbaf dB

when tested as described IBO 3746If the normal operation of the Anaesthetic Workstation or its

individual components is maintained by the automatic switchover to an Internal Electrical Power Source or
alternate pneumatic Power Supply, the Power Supply failure High Priority Technrcal@daditionshall

not occur. Any such switchover to an Internal Electrical Power Source or alternate pneumatic Power Supply
shallbe indicated by afnformation Signalor aLow Priority Technical Alarm Condition.

201.11.8.103 Anternal Electrical Power&irce- If the Anaesthetic Workstation or its individual
components has/have an Internal Electrical Power Source, a) itdhalfbe equipped with2) an Alarm
System that is equipped withechnicalAlarm Condition of at leasfledium Priority that indi@ates when
the Internal Electrical Power Source nears depletion; this Alarm Condhilioccur prior to the loss of

function
Exampled: A Medium Priority Technical Alarm Condition 5 min prior to the loss of all function

201.12.4.104.Alarm Conditions The exhaled volume Monitoring Equipmesitallbe equipped with an
Alarm System that includesRhysiologicaAlarm Condition of at leasfledium Priority that indicates when
the Patient's exhaled volume falls below an OperadjustableAlarm Limit If the Alarm Signatan be
delayed, the Alarm Signal GeneratiDelay shall not exceed 90 $he Alarm Signal Generation Detagy

be Operatoradjustable.
Check compliance by functional testing

201.12.4.105 *Anaesthetic Breathing System integrity Alarm Conditi- The Anaesthetic Breathing
System integrity Alarm Conditiahallindicate when the Anaesthetic Breathing System has significant
leakage, including disconnection, asldallbe of at leasMedium Priority. The Anaesthetic Breathing
System integrity Alan Conditionmay be indicated by other Alarm Conditions including low Airway

Pressure, low or zero exhaled carbon dioxide or low exhaled volume.
NOTE: The Alarm System indicates specific Alarm Conditions and does not necessarily differentiate betvdecmosss.
Check compliance by functional testing

201.12.4.106 *Anaesthetic Breathing System continuifgpsitive-pressure Alarm Conditior The

Anaesthetic Breathing Systeshallbe equipped with an Alarm System that includes an Alarm Condition
that indicates when the Airway Pressure exceeds the continuing positive pre&isune Limit If not so
equipped, the instructions for use of the Anaesthetic Breathing Systelicontaina statement to the

effect that the Anaesthetic Breathing Syst&srto be providedwith an Alarm System that includes an

Alarm Condition that indicates when the Airway Pressure exceeds the continuing positive pr&lssare

Limit before the Anaesthetic Brélaing System is put into service. Unless the Alarm System that includes an
Alarm Condition that indicates when the Airway Pressure exceeds the continuing positive pressure Alarm
Limit is an integral part of the Anaesthetic Breathing System, informatidroanto connect itshallbe

disclosed in the instructions for use of the Anaesthetic Breathing System. The maximum Alarm Condition
Delayshallnot exceedl7 sor two breath cycles, whichever is longer. The Anaesthetic Breathing System
continuing positive pEssure Alarm Conditioshallbe at least Medium Priority. The Anaesthetic Breathing

System continuing positive pressure Alarm Limaty be OperatorAdjustable.
Check compliance by functional testing and, if applicable, inspection of the instructions.for us
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201.12.4.107.Dxygen supply failurélarm System The Anaesthetic Gas Delivery Systadmallbe

equipped with an Alarm System that includelligh Priority TechnidaAlarm Condition that indicates when
the oxygen supply, whether derived from a MediGals Pipeline System or from a cylinder, is about to fall,
or has already fallen, below a valnecessaryfor normal operation. A pneumatically generatadditory
Alarm Signamay be used. A pneumatically generatadditory Alarm Signashallbe at least7 sin

duration, and when tested as described80 3746its Aweighted sound pressure levehallbe at leas2
dBabove a white background sound level5& dB A pneumatically generatefllarm Signashallderive its

energy from the oxygen supply source.
Exampled awAGOKAS gKAaGT S¢
Check compliance by functional testing

201.12.4.10Airway Pressure Monitoring EquipmentThe Airway Pressure Monitoring Equipmeshgll
include an Alarm System that generates an Alarm Condition of atNéediim Priority to indicate when
the Airway Pressure exceeds an Operaholjustable high pressumlarm Limit If the Alarm System
generates an Alarm Condition upon a failure to reach an Opewdjrstable minimum pressure threshold,

that Alarm Conditiorshallbe of at leastMedium Priority.
NOTE: The failure to reach an OperdtoR2dza G 6t S YA YA YdzY LINBaadaNBE GKNBaAK2tR ! {1
Alarm Condition

The Airway Pressure Monitoring Equipmshbuldinclude an Alarm System that gemaées an Alarm
Condition of at leasMedium Priority to indicate when the Airway Pressure falls below an Operator

adjustableAlarm Limit
Check compliance by functional testing and, if applicable, by inspection of the instructions for use

201.13.101 *Sinultaneous failure- A Single Fault Conditiatall notcause the simultaneous failure of a
control function and¢ its associated Monitoring Equipment Atarm Systemor ¢ its associatedProtection

Device.
Check compliance by inspection or functiondings

201.16.101.onnectionto Distributed Alarm System An Anaesthetic Workstation or its individual
componentsmay be equipped with a Signal Input/Output Part for connection to a Distributed Alarm
System.

201.102.1.1.1 Nommetallic components Non-metallic components of an Anaesthetic Breathing System or

its components that are made of antistatic or conductive materials, and the packaging of such components,
aKFff 0S YFENJSR gA0K GKS /€SIENI & [ S3IAotafangaaydNR G I
that is acceptable to the intended Operator. These-nagtallic components may additionally bear an
indelibleyellow coloured mark.

201.105.7.1Expiratory pause An Anaesthetic Ventilatanay be equipped with an Operatezontrolled
meansto pause the Anaesthetic Ventilator in expiration. The following applies to an expiratory pause. c)
During the expiratory pause, any apneedated ventilatoryAlarm Conditionthat would be caused by this
expiratory pauseshallbe automaticallyAudio Pausd or Alarm Pausedor the duration of the expiratory
pause.d) In addition to the requirements foklarm Signalnactivationof 6.8.5 of IEC 60661-8:2006, the
Anaesthetic Ventilatoshallindicate the presence of the expiratory pause withlaformation Signalor

Low Priority Alarm Condition.

201.105.7.2Anspiratory pause An Anaesthetic Ventilatanay be equipped with an Operaterontrolled
meansto pause automatic ventilation at eAdspiration. The following applies to an inspiratory pause
function.b) The higkpressureAlarm Conditionof 201.4.109 and th@rotection Deviceof 201.105.Zhall
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remain active during an inspiratory pause. d) During the inspiratory pause, any apnoea or sustained Airway
PressuréAlarm Conditionthat would be caused by thiaspiratory pauseshouldbe Audio Paused dklarm
Pausedor the duration of the inspiratory pause) In addition to the requirements féklarm Signal
Inactivationof 6.8.5 of IEC 60661-8:2006, the Anaesthetic Ventilatshallindicate the presence ohe
inspiratory pause with amformation Signalor Low Priority Alarm Condition.

201.105.8 *Subatmospheric pressure A HighPriority Alarm Signashallbe activated when the Airway

Pressure fall$0 hPa(10 cmH20) below atmospheric pressure for morenttas
Check compliance by functional testing

206.6.2.2.2Primary Operating FunctionsAddition For the Anaesthetic Workstation and its individual
components, if provided, the followinghallbe consideredPrimary Operating Functionsh) setting Alarm
Limits; ii) inactivating Alarm Signals

208.5.2.2 *Technical description Addition The technical descripti®hallinclude:g alist of Alarm
Systemsand AlarmConditionsto betested by theuser,

208.6.8.3 *Global indefiniteAlarm Signalnactivation Sates Addition: An Anaesthetic Workstation and its
individual componentshall notbe equipped with a means to initiateghobal Alarm Offwhile connected
to a Patient.

208.6.8.4 *Terminationof inactivation of Alarm Signas - Addition: The duration oAudio Pausedor the
HighPriority Alarm Conditions required by this International Standsrall not exceed 120 without
Operator intervention. Other priority Alarm Conditions (Low and Medium Priority Alarm Conditiays)
have longer Audio Pauseldirations.

208.6.12 *Alarm Condition logging Amendment: Replace the introductory sentence to the list by the
following: The Alarm System of an Anaesthetic Workstastuail be equipped with Alarm Conditidogging

for at leastHigh Priority andMedium Priority Alarm Conditions.
NOTE: This loggimgay be Operatofrconfigurable

Subclause 201.7.9.2Rart-up Procedure For many years, prase checklists described those checks
necessaryfor safe operation. These checks are to be performed by the Operatartp use either every

day or before each case. The less integrated an Anaesthetic Workstation is, the more important a thorough
pre-use check becomes to ensure thatraicessaryequipment is present, correctly connected, switched

on and fully functionh Anessentialpart isverifyingthat Alarm Systems function properiost modern
Anaesthetic Workstations incorporate PEMS that perform some of theipeechecks. Almost all

Monitoring Equipment test all its Alarm Systems. Here it is important tonmfiie Operator or Responsible
Organization which checks are automatically performed by the Anaesthetic Workstation to enable the
Operator to adapt checklists.

Subclause 201.11.8.102 Alarm ConditionRower Supply failure The requirement for the duratio of
this Alarm Signais consistent with the pneumatic loss of pressidtarm Signab & wA § OK A See @0 A & {0
201.12.4.107.1.

Subclause 201.12.4.1@5aesthetic Breathing System integrilarm Conditiorr The committee generally
agreed that currerly there isno way to indicate reliablythe failure of Anaesthetic Breathing System

integrity (for example, partial or even complete disconnection of the Anaesthetic Breathing System). Under
certain circumstances, the monitoring of abnormal or low valuesaobon dioxide, pressure, exhaled
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volume, concentration of vapour or oxygen can individually or in combination indicate or contribute to the
detection of loss of Anaesthetic Breathing System integrity. It is for these reasons that a Medium Priority
AlarmCondition is required, but that a specific method of determining or labelling of that Alarm Condition
is not specified.

Subclause 201.12.4.1@%aesthetic Breathing Systewontinuing-positive pressureAlarm Conditiorr A

minimum of17 s delayis a comprorise between immediately alarming to annunciate a Hazardous

Situation and avoidance ouisance! f | NY { A3y fshaly 2K SSBAMRR YA @o2 oN
the Manufacturer to adapt the delay to, for example, synchronized ventilation modes with rgaihs per

minute. Interruption of ventilation caused, for example, by an occlusion of the expiratory limb, is a major
Risk that is mitigated by an Anaesthetic Breathing System contipaisigjvepressure Alarm Condition.

Subclause 201.101I8terruption of the electrical Power Supply Most mechanical/pneumatic Anaesthetic

Gas Delivery Systems are independent from electrical power. These devicesriedany special
LINBOlFdziAzyad C2NI Iy St SOGNRYAOIFftfe 2thiSnébns&gas! y I ¢
RSt AGSNEE O & additbmalicsMickS/er ko Yurdf oSylen and Bechnical Alarmorc a

Technical Alarm and an alternative, manual gas delivery unitacfechnical Alarm Condition and an

external oxygen cylinder witRressure Regulator and flewetering device and labelling advising the

Operator to have this ready.

Subclause 208.5.2P=chnical description Testingof Alarm Systems and Alarm Conditions helps to
prevent unnoticed failure of important monitoring functis. If not performed automatically by the
Anaesthetic Workstation or its individual components, the Responsible Organibaisoimensure regular
testing. Therefore, detailed information about these testaesessary Such tests will usually be too
compkx to be performed by the Operator, apdoviding the information in the technical description is
therefore considered sufficient

Subclause 208.6.8Global indefiniteAlarm Signalnactivation States Incidents repeatedly occur when
Alarm Systems aregrmanently disabledThese incidents can be easily prevented by restricting the
functions to Alarm Off for individual parameters only and tirdanited global audio pause functions

Subclause 208.6.8Berminationof inactivation of Alarm Signad - Permittingvery long pausesf Alarm
Signalsanbe hazardous for the Patient since the Operator moll be notified of the existence of an Alarm
Condition. However, Patient management often requires delicate Procedures that can be disrupted by
auditory Alarm SignalsTherefore gextending Audio Paused by Operator action is usdfuprevent the
Anaesthetic Workstations from disturbing the Operator or others in the vicinity (e.g. surgeon).

Subclause 208.6.1&larm Condition logging Optimal management of a Patiergquiresthe ability to

review the history of important Alarm Conditions. This is a more reasonable means of Risk Control in the
clinical environment for a Lif8upporting ME Equipment or ME System thatchingAlarm Sigals.

Additional information is also found in IEC 6040&:2006, Annex A, for 6.12.
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|[EC 6060P-16 Edition 4.0 20103 Particular Rquirements for theBasic Safetgnd

Essential Performanc# HaemodialysisHaemodiafiltration andHaemofiltration
Equipment

201.7.9.2.2Warningandsafety notices- Addition: Thenstructions for useshalladditionally include the
following, if applicableg anexplanation of the adequat®peratoraction upon anAlarm Conditionand
potential Hazard, if the Alarm Conditionis repeatedly cleared withowgolving the underlying problem.

201.7.9.2.5ME Euipmentdescription Addition: Thenstructions for useshalladditionally include the
following, if applicableg the delay time afterwhich anaudible Alarm Signais activatedafter interruption
of the power supply

201.7.9.2.@nstallation - Addition: Thenstructions for useshalladditionally include the following, if
applicableg if different schenes forcolour codingof visual Aarm Signas can be configuredh statement
that the Responsible Organizatiamouldselect the colour coding Beme which minimizes thRiskof
confusion in their environment

201.7.9.3.1 GeneralAddition: Thetechnical descriptiorshalladditionally include the following, if
applicable¢ the type, the measurement accuracy and tredue(s) or range(s) of th&larm Limi{(s)of the
Protective Systemequired by 201.12.4.4.10D{alysis Fluidomposition);c the type, the measurement
accuracy and the value(s) or range of flarm Limi(s) of theProtective Systemequired by
201.12.4.4.1020Qialysis Fluidnd Substitution Fluidemperature);¢ the type, the measurement accuracy
and the value(s) or range(s) of tAéarm Limifs) of theProtective Systemequired by 201.12.4.4.103ét
Fluid Removal ¢ the type, the measurement accuracy and the value(s) or rég)gd theAlarm Limifs) of
the Protective Systemequired by 201.12.4.4.104.1 (extracorporeal blood loss to the environmenhthe
type and the measurement accuracy of tReotective Systemequired by 201.12.4.4.104.Blpod Leako
the Dialysis Flai) and theAlarm Limitof the Protective Systemat the minimum and maximum flow
through theBlood Leakletector; ¢ the type and theAlarm Limi{s) of theProtective Systemequired by
201.12.4.4.104.3 (extracorporeal blood loss due to coagulatgite audible Alarm SignalAudio Paused
period; ¢ the range ofsound pressure leelsof any adjustable audiblel&m Signakource

201.8.7.4.7 Measurement of tHeatientLeakage CurrentAddition: * aa) The measuring devisbkallbe
connected where both extracorporeal blood lines are connected td?agent For the duration of the test,
a test solution with the highest selectable conductivity, referenced to a temperatu2®d 6€ and to the
highest selectabl®ialysis Fluitemperature in the applicationshallbe flowing in theDialysis Fluidircuit
and in theExtracorporeal CircuiiTheHaemodialysis Equipmeshallbe operated in typical treatment

mode with highest possible blood flow and Alarm Signas activated For practical reasons the measuring
devicemaybe connected to théialysis Fluidonnectors.

201.11.8 tnterruption of the power supply /Supply Mainso ME Euipment- Addition: a)Haemodialysis
Equipmentwithout Internal Electrical Power Sourda theevent of an inérruption of the power supply
/Supply Maingo the Haemodialysis Equipmerthe following safe conditionshallbe achievedc
activation of araudible Alarm Signalasting forat leastl min; b) Haemodialysis Equipmentith Internal
Electical Power Sourcdn the event of an irdrruption of the power supplySupply Maingo the
Haemodialysis Equipmenthe following safe conditionshallbe achievedc activation of avisual Alarm
Signal
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201.12.4.4.101 Bialysif-luid composition- a) TheHaemodialysis Equipmeshallinclude aProtective
System independent of any fluid preparation control system, which prevéntdysis Fluideaching the
Dialyserthat, due to its compositiormnay cause éHazard The design of throtective Systa to prevent a
hazardous composition of thBialysis Fluighallconsider a potential failure in any phase of preparation of
the Dialysis FluidOperation of theProtective Systershallachieve the following safe conditions:
activation of amaudibleandvisualAlarm Signalsee 208.6.3.1, 208.6.323.208.6.3.3.101). The audible
Alarm Signalmay bedelayed as specified in 208.6.3.3.101H))Conductivity profiles anBhysiologic
ClosedLoop Controllersin case of prgorogrammed timedependent variatiorof the Dialysis Fluid
composition or in case of feedback control of helysis Fluidomposition by measuring a physiologic
relevant parameter of théatient the Haemodialysis Equipmeshallinclude aProtective System
independent of the control syste, which prevents any unintentional changes in the control system that
could cause &lazard Operation of theProtective Systershallachieve the following safe conditions:
activation of anaudibleandvisual Alarm Signasee 208.6.3.1, 208.6.3.3208.6.3.3.101)¢) If the
Haemodialysis Equipmerd equipped with a concentration bolus administration feature, the
Haemodialysis Equipmeshallinclude aProtective Systemindependent of the control system, which
prevents the concentration bolus admatiation function to cause Blazardo the Patient Operation of the
Protective Systershallachieve the following safe conditionsactivation of araudible andvisual Alarm

Signalsee 208.6.3.1, 208.6.3.3.2, 208.6.3.3.101);

Compliance is checked byfiional tests and by the followingtests. ¢ S& G ™M F 2 NAlaRninBsN\Ietkhg anf 3 G K S
under test to the lowest and the highestarm Signafree compositions of th®ialysis Fluidespectively¢ Slowly change the
Dialysis Fluidomposition until thd°rotective Systeractivates anAlarm Signalg Take samples at thei@lyserinlet under
Normal Conditiorand immediately aftethe Alarm Signal ¢ Determine the difference of tHeialysis Fluidomposition of the
samples taken ilNormal Conditiorand afterAlarm Condition(e.g. by flame photometry}o ¢ S & if-time A& g Ghhdition
reaction¢ Set the unit under test to the highest possibialysis Fluiflow ¢ Simulate complete interruption of ea€halysis Fluid
Concentratesupply, one at time.¢ Take samples at thei@lyserinlet underNormal Conditiorand immediately aftethe Alarm
Condition ¢ Determine the difference of tHeialysis Fluidomposition of the samples takemderNormal Conditiorand after
Alarm Condition(e.g. by flame photometry}o ¢ S& 0 o ¥ 2 NJ FEXINEGESafysisd i ComckriratipSssibleg
Determine theAlarm Signalactivation

201.12.4.4.102 Bialyss Fluidand Substitution Fluidtemperature - d) Operation of theé’rotectiveSystem
shallachieve the following safe conditionsactivation of araudible andvisual Alarm Signalsee
208.6.3.1, 208.6.3.3.2, 208.6.3.3.101). The audNzem Signamay be delayed a specified in
208.6.3.3.101 b);

Compliance is checked by functibtests and by the following teste ¢ S & Mialysis FIuZESSt the unit under test to the
highestDialysis Fluiflow, if this setting is possiblé&Set the highest / loweddialysis Fluitemperature. EWait for stable
temperatures at the @lyserinlet. £Slowly increase / decrease the temperatur®dadlysis Fluidintil the Protective System
activates anAlarm SignalEMeasure the temperature continuously at tBéalysetinlet and determine the maximum / minimum
value.w ¢ S a iSubstituFich Rid ¢ Set the unit under test to the higheStibstitution Fluidlow, if this setting is possible.Set
the highest / lowesDialysis Fluid Substitution Fluidemperature.c Wait for stable temperatures at the inlet to the
Extracorporeal Circuit Slovly increase / decrease the temperature of ialysis Fluid Substitution Fluidintil the Protective
Systemactivates anAlarm Signalc Measure the temperature of thBubstitution Flui¢ontinuously at the inlet to the
Extracorporeal Circuéind deternine the maximum / minimum value

201.12.4.4.103 Net Fluid Removat Operation of theProtective Systershallachieve the following safe
conditions:¢ activation of araudible andvisual Alarm Signalsee 208.6.3.1, 208.6.3.3.2, 208.6.3.3.101);
Compliancés checked by functional tests and failure simulations, including the following t&sst for deviations of thiet
Fluid Removaiate ESet the unit under test to the highddtalysis Fluiflow. ESet the highesBubstitution Fluidlow, if this is
adjustable.EFSet theDialysis Fluitlemperature to 37 °C, if applicabl&Set the highest and the lowestttdfiltration flow rates
(one at a time).ESimulate a low and a high failure in each of the pump control systems (one at avie)influence théet
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Fluid Removatate until theProtective Systemctivates amAlarm Signal EDetermine the volume difference inaibn to the
theoretical volume

201.12.4.4.104.1 Extracorpordabod loss to the environmentlf aProtective Systa is utilizing
measurement of the ®housPressure the Operatorshouldhave at least the possibility @djustthe lower
Alarm Limitmanuallyas closely as possible to the current measurement value.

201.12.4.4.104.2Blood Leak tahe Dialysis Fluid b) Operation of theéProtective Systershallachieve the
following safe conditiong activation of an audible and visual Alarm Sigr(ake 208.6.3.1, 208.6.3.3.2,
208.6.3.3.101);

I 2YLX Al yOS A& OKSO(1SR 0@& T dzy OéstfopdéterminingEha Alarm Linyitse Create mddatim ¥ 2 £ €
flow through the Blood Leak detector (highest Dialysis Fluid flow, highest Ultrafiltration flow, if relevant also high&ttidnb

Fluid flow).c Add bovine blood (Hct 32%) to the Dialysis Fluid sotiieeflow through the Blood Leak detector represents the

Blood Leak Alarm Limit as specified by the Manufacturer

201.12.4.4.105 Air infusion- b) Operation of theéProtective Systershallachieve the following safe
condition: ¢ activation ofan audible and visual Alarm Signalsee 208.6.3.1, 208.6.3.3208.6.3.3.101);

201.12.4.4.10\larm Systemoverride modes- a) AllProtective Systesishallbe operational throughout

treatment.

NOTE 1Forexceptions, see item b) below

NOTE 2Within the meaning of this subclause treatment is considered to have started whepattients blood is returned to
the Patientthrough the Etracorporealdrcuit, treatment is considered to be finished when thenous needle is disconnected

b) TheProtective Systenfor Dialysis Fluidomposition and temperaturghallbe operational before the
first contact ofDialysis Fluiavith blood in the Dalyser ¢) During a\larm Conditiontemporary override
modesmay apply individually to thé>rotective SystemtilizingBlood Leaknonitoring (see
201.12.4.4.104.2). d) The override tirsleallnot exceed 3 min, but under certain clinical conditionsdy

be necessary to deactivate thigdood Leakletector completely or partially for unlimited time. e) Operation
of the override modeshallmaintain avisualindicationthat the Protective Systers being overridden. f)
Overriding a particulaProtective Systen(see item bghallhaveno effecton any other subsequeilarm
Conditions Subsequenflarm Conditionshal achieve the safe condition specified. A remainidgrm

Conditionshall, after the elapsed override period,-sgchieve the safe condition specified

NOTE 3Within the meaning of this subclause, override is the means to allowdtemodialysis Equipmeta function under
Alarm Condition#f the Operatorconsciously selects to temporarily disable fPtective SystemA delayed start is not regarded
as an override of thélaemodialysis Equipmeiftit does not cause Blazard

Compliance is checked bypestion of theAccompanying Documenésd by functional tests

208 General requaments,tests and guidancéor Alarm Systems in medical electrical equipment and

medical electrical systemdEC 60601-8:2006 applies except as follows: 208.4 *General requirements
Addition: If thelntended Useof the HemodialysiEEquipmentincludes thentensive care or surgery

environment, it isacceptableto implementadditional Alarm Systemsleviating fromlEC 6060:1-8:2006 in

the following subclausés w AtadmvConditiorpriority; w ¢ ®o ®H ®H  / Hduddlad®iiSkhels & (0 A C
w CcPododmM / Huditddy AainSPighaidiialiddidnal@aFm Systemdeviating from IEC 60661k

8:2006 are imfemented, a) theAlarm Systenaccording to IEC 606€it8:2006shallbe the factorydefault;

b) only theResponsible Organizatiahallbe able to change thalarm System

Compliance is checked by functional tests

NOTE 1Table AA.1 of Annex AA shows possiilrm Conditiorpriorities according to IEC 606Q13:2006 6.1.2 adapted for
Haemodialysis Equipmenteds

If the Intended Useof the HemodialysifEquipmentdoes notincludethe intensive care or surgery
environment,the following clauses of IEC 606048:2006 arenot mandatory. w ¢ Slarr @ondition
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priority; w ¢ ®0 ®H ®H [/ K NdladniSmalaa (cAdad o2 @ AKA diki] {einSighais (1 A O 2
NOTE 2 7.8:Tolours of indicator lights of the general standard applies, buttfgercy of the response of th®peratorcan
have other tharPatientcentric causes.

208.5.2.1nstructions for use Addition:
NOTE 101n thelisting anddescriptionof every possibleAlarm Conditiononly these conditions need to be written with a
remainingHazardbeside the safe state of thdaemodialysis Equipment

208.6.3Generationof Alarm Signals208.6.3.1 *General Addition: Unless otherwise specified by this
particular standardAlarm Signalshallbe activated bothvisuallyandaudibly. Thevisual Alarm Signakhall
remain activated for thentire duration of the Alarm Conditionwhereas it igllowedto pausethe audible

Alarm Signafor the amount of time specified in 208.6.3.3.101 b).
Compliancés checked by functional tests

208.6.3.3.2 *olumeof auditory Alarm SignalsandInformation Signals Addition: In the initial setting by
the Manufacturerthe Haemodialysis Equipmeshallgenerate a sound pressure level ofleast65 dB(A)

at a distance ol m.
Compliance is checked by measuring thratdd sound pressure level with instruments meeting the requirements for measuring
instruments of Classdccording to IEC 6167Rand free field coritions as specified in ISO 3744

208.6.3.3.101 *Special characteristicsaaflitory Alarm Signalfr Haemodialysis EquipmeniAudible
Alarm Signalshallmeet the following requirements: d) the Haemodialysi€quipmentenables the
Operatorto set the audibleAlarm Signalvolume to lower values, minimum value shalbe defined. This
minimum valuemay only be changed by thResponsible Organizatiorif the Responsible Organizatiaan
reduce the audibléNlarm Signalolume to zero, thereshallbe an alternative means to notify tH@perator
under Single Fault Conditiom) If it is possible to pause the audiBllarm Signalthe Alarm SignalAudio
Pausedperiod shall not exceed 3 minException: foAlarm Signks as described in 201.12.4.4.1Midlysis
Fluidcomposition) or 201.12.4.4.10Dialysis Fluidnd Substitution Fluidemperature) the Aarm Signal
Audio Pausegeriodshall notexceedl0 min c) If during amlarm ConditionAudio Pausegeriod another
Alarm Conditionoccurs requiring the immediate response by fhperatorto prevent anyHazard then the

Audio Pausegeriod shallbe interrupted.
Compliancés checked by functional tests

Clause 201.1Accuracyof controlsandinstrumentsand protection against hazardous output§he

preceding second edition of this particular standard (IEC 6@6D8:1998) usually did not specify any

definite values for thanecessaryAlarm Limitsof the Protective Systemsdt was up to theMlanufacturerto

define the deviation from the value that presentedazardwhich had to be detected by therotective
Systemand justified inthea I y dzF I O dzZNENRa wAial al yl 3SYSyid t NROS:

Subclause 201.12.4.4.104.Bxtracorporeablood loss duego coagulation- In this case, an independent
Protective Systerns not required because the degree of harm is limited to the blood loss in the
Extracorporeal CircuitAt the time of writing of this standard there are no scientific publications available
about coagulation bblood as a function of the stopping time of the extracorporeal blood fl@maximum
Alarm Signaldelay timeof three minuteshas been proveiy experienceo be appropriate
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Table AA.1 — Possible ALARM CONDITION priorities according
to 6.1.2 of IEC 60601-1-8:2006,
adapted for haemodialysis equipment needs.

ALARM CONDITION ALARM CONDITION priority

Different reasons (e.g. pressures, technical faults)

Reasons, that lead to a stop of the blood system LOW PRIORITY, yellow

Blood loss due to coagulation in the extracorporeal system

Blood pump stop alarm (201.12.4.4.104.3), as escalation of above alarm
MEDIUM PRIORITY, yellow flashing

Mains off — battery running system, before battery goes down

Possible blood loss out of the puncture side or open catheter,
following accidental needle or catheter disconnect

Detectable by low VENOUS PRESSURE HIGH PRIORITY, red flashing

PHYSIOLOGICAL ALARM CONDITIONS, if not specified in other standards

Physiological alarms, e.g. non invasive blood pressure limit alarm HIGH PRIORITY, red flashing
Possible: escalation with two different
limits.

Treatment deviation, influence on prescription

E.g. balancing alarms, long lasting bypass of DIALYZING FLUID LOW PRIORITY, yellow

Technical information

Technical faults, but blood system is running, e.g. short bypass of INFORMATION SIGNAL, e.g. green
dialysate flashing
Alternative is the use of LOW PRIORITY,
yellow

AnAlarm Signadctivated in case a#xtracorporeal blood losso the environment (see 201.12.4.4.104.1) is
one example of &ligHPriority Alarm Signahat requires immediate responsey the Operator. If the blood
flow is stopped for amxtended periodof time (201.12.4.4.104.3), this is an example fddedium Priarity
Alarm Signalln most otherAlarm Conditiosthe Protective Systermputs theHaemodialysis Equipmeirt a
state, which is safe for thRatient at least temporarily, and therefore such Atarm Signak indicated by a
Low PriorityAlarm SignalOtherAlarm Signalshouldbe determined by the I y dzF I O (i dzNB N &
Management Process

Subclause 201.12.4.4.186arm Systenmoverride modes- It should notbe possible to deactivate thBlood
Leakdetector inadvertently. Possibiolutionsmight, for examplepe two independent actions on the

Operator's part andautomatic restart on commencement of the next treatment. Deactivation ofBleod
Leakdetectorshouldnot increase the Rkof blood loss to a higher degree thaercessary Anacceptable
method is todesign theBlood Leakletector such that it is not only possible savitch it off completely but

w A
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also to reduce its sensitivity and that this reduction willdagomatically cancelled again on
commencement of the next treatment.

Subclause 208.4 Generabrgrements- IEC 60601-8 is written from the view of intensive care or surgery
environments and adds ithe clause 6.1.2 Alarm Condition priority a veatientcentric view of potential
results offailure to respond to the cause of Alarm Conditibtaenodialysis Equipmens mainly usedh a
chronic ambulant approach. Thatients normally do not have life threatening statuslarm Conditions
mostly arise from technical causesd the therapy has in most casespobblems the chance to go to a
safe state, which only loses time f@atientand (Qperators, but which is one of the most important issues
in a timely exact planned schedulesafbsequent following shifts. The environment in a normal chronic
Haemodialysislinic isdominated by theHaemodialysis Equipmenh many cases from onedvufacturer
Normally other ME &uipmentwill not be used continuously beside tiaemodialysis Equipmeirt the
PatientEnvironment In this ambulatory environment thel&rm Conditon categories need completely
different priorities thanin an environment where th€atiens have life threatening status and the therapy
islife supporting In the ambulatory environment subclause 6.1.2 Alarm Condition priority T\atbie 1
would not miror the needed prioritiesEven in the critical care environments thiaemodialysis
Equipmentis not lifesupporting andnost Alarm Conditionsituations would not be a &rardfor Patient

and (perator and theAlarm Conditionpriority will be low. In some &@s @erators from chronic
haemodialysis support and operate thiaemodialysis Equipmeit the intensive care environmengor
Haemodialysis Equipmenbt used in intensive care environments the actual usederyears of

operation optimized; Alarm Systems should not be worsened by the need of applying IEC 60601
8:2006. Because of this reasons this standard only requires the complete implementation of IEC-@0601
8:2006 for Haemodialysis Equipment withtended Usen the intensive care envonment. For this
environment Table AA.1 shows how possible Alarm Condition pricaitiesrding to IEC 606€1t8:2006
could be adapted foHaemodialysis Equipmenteds. If theHaemodialysis Equipmert intended to be
used in both environments thalarm §stemaccording to IEC 606€it8:2006has tobe implemented and
selectable by th&kesponsible Organizatiphut Alarm Systemsiith deviation from subclauses 6.1.2 Alarm
Condition priority, 6.3.2.2 Characteristics of visfildrm Signals$.3.3.1 Charactesiics of auditoryAlarm
Signalsare allowed for additional implementatioihis particular standard does not mandatorily require
for Haemodialysis Equipmentith ascreen that the visuallArm Signahas tobe indicated by an indicator
light that is indepeadent of thescreen, since therenay be applications where it is appropriate if ti¢arm
Signalis indicated on thescreen. In largsize dialysis units, however, it is probably more appropriate to
provide anindicator light that can be seen from a fastdince and is installed at an wgised position, so
that the Haemodialysis Equipmeattivating theAlarm Signatan be readily locatedAn Alarm Signal
activated in case of extracorporeal blood loss to the environment264e12.4.4.104.1) is one example of
aHigh Priority Alarm Signtiat requires immediateesponse by th®perator. If the blood flow is stopped
for an extended period of timé01.12.4.4.104.3), this is an example fav@dium Priority Alarm Signalin
mog other Alarm Conditiosthe Protective Systemuts theHaemodialysis Equipmeirt a state, whichs
safe for thePatient at least temporarily, and therefore such Ararm Signalk indicatedby aLow Priority
Alarm SignalOtherAlarm Signalshouldbe determined by thea | y dzF I O dzZNBS NRa wAaail al

Subclause 208.6.3.1 Generdl the Operatoris allowed to configure the contents of the screen, the
Manufacturerhas touse constructive measures (and not notes in the instructions for use) taeisat
the Alarm Conditiors are indicated under any and all circumstances

Subclause 208.6.3.3\@lumeof auditoryAlarm Signalsand Information Signas - It is intended to prevent
the Operatorfrom misusing the volume adjustment function for silenciigrm Signasé, since such a
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silencing could not be terminated automatically. TResponsible Organizatigrhowever, should have the
possibility of adjusting theAlarm Signalvolume to a reasonable value depending on the sound level on
site.

Subclause 208.6.3.3.101 Special characteristics of auditaryn Signalfor Haemodialysis Equipment
Thereare Alarm Conditiors which do not present any Hazard if they are paused for more than 3 min, but
where elimination of the cause of thélarm Signa often takes more than 3 mipe.g. in case of a
conductivityAlarm Conditioncaused by an emptialysis Fluid Concentrat®ntainer. In this casehe
Patient's statewill not aggravate during thélarm SignalAudio Pausegeriod and the activatethypass

mode.
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|[EC 6060-P-18 Edition 3.0 20098 Particular requirements for thBasic Safetgnd
Essential Performanagf EndoscopicEquipment

201.12.3 Alarmy&tems Addition:
NOTE 1This particular standardoes notspecifyan Alarm ConditiorPriority
NOTE 2AnInformation Signails any signal that is not aklarm Signabr aReminder Signdhs defined in IEC 606018)


http://webstore.iec.ch/webstore/webstore.nsf/mysearchajax?Openform&key=IEC%2060601-2-18&sorting=&start=1&onglet=1
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|[EC 6060-P-23 Edition 3.0 201D2 Particular requirements for thBasic Safetgnd
Essential Performanagdf TranscutaneoudPartial PressureMonitoring Equipment

201.7.9.2.101 Additionahstructions for use- The operating instructionshallinclude the followingn)
adviceregardingtesting of theME Ejuipmentand Accessoriesn a daily basis (by the clinicaperato
and on a scheduled basis (as a service activity). Empdhasitd be placed orhow the cliniciammaytest
visualandauditory Alarm Signalgy) * description ofhow to disableAlarm Signalfor Techncal Alarm
Conditiongf the Transduceor module is intentionally disconnected by the cliniCgderator, r) the
configuration procedure that allows thilarm Signalnactivation states(Alarm Paused, Audio Paused,
Alarm Off or Audio Offor the functionAlarm Rest to be controlled remotely(see 208.6.11.101), if
provided;s) advice on the preferredlarm Settingsnd configurations of thé&larmSystemwhen its
Intended Usencludes the monitoring oPatientsthat are not continuously attended by a clial©perator,

201.11.1.2.2.106 tndicationof temperature deviationin Single Fault ConditionWhen the temperature
of the Applied Parinterfaceexceeds theSet Temperaturéy more than 6 °C ifNormal Conditn,

TechnicalAlarm Conditiorshallbe indicated
Compliance is checked by causing the temperature oAgipdied Parinterfaceto exceed thé&et Temperaturey more than G
°C and verifying that @echnical Alarm Conditimtcurs

201.11.1.2.2.107imerindicating an elapsed timeME Euipmentshallbe provided with a clinical
Operatoradjustable timeithat initiates aTechnicalAlarm Conditiorwhen the adjusted time has been

elapsed.This timemay also deenergizethe TransducerThe elapsed timshallbe visually indicated.
Compliane is checked by inspection anadtional test

201.11.8 *Interruption of the power supply/ Supply Mainso ME Ejuipment- Addition: If theSupply
Mainsto the ME Euipmentin which there iso Internal Electrical Power Sourtinterrupted for30 sor
lessandthe Transduceis energized either a) the mode of operation and &lperatorsettingsshall notbe
changed, or b) th@ransduceshallbe deenergizedand any indication of partial pressusiallbe
cancelled. This denergizedstate shallbe indicated by arechnicalAlarm ConditionThisTechnical Alarm

Conditionshallbe indicated by atchingAlarm Signals

NOTETheME Equipmentloes not have to be operating during the interruption of tBepply Mains

Compliance is checked by observingte Equipmentperating mode and interrupting th8upply Maingor a period of 10 s to
30 s, any ONDFF switch on thlE Equipmenbeing left in the "ON" position

201.11.8.101 * Protection againgepletion of battery - ME Ejuipmentpowered from arinternal Electrical
Power Sourcshall notcause aHazardous Situatioto the Patientwhen the state of discharge can no
longer maintain theNormal Useof the ME Ejuipment(see 201.15.4.4.101). TIME EKuipmentshall
provide aTechnicalAlarm Conditiorto inform the clinicalOperatorabout the state of discharge arsthall
power down in a controlled manner as follows: a) Mie Ejuipmentshallprovide aTechnicalAlarm
Conditionat least5 min priorto the time that theME Equipmentan no longer functiom accordance with

thea I Y dzF | GsfleddicBidhIwEen powered from thiaternal Electrical Power Source
Compliane is checked by functional test

208.6.1.2 *Alarm ConditiorPriority - Addition: ME Euipmentthat includes in it$ntended Uséintended
Purposemonitoring ofPatientsthat are not continuously attended by a cliniéperatorin Normal Use
shalltreat Alarm Conditiosthat may result inminor injury anddelayed onsetf potentialHarmasLow
Priority Alarm Conditiongsee Table 208.101)heAccompanying Documenshalldescribe how the
Responsible Organizationay enableor disable auditorAlarm Signal&r Low Priority AlarmConditions
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The requirements 06.7 of IEC 60601-8:2006apply.

NOTEThis adaptation of Table 1 of IEC 60888:2006 necessitated an additional configuration capabilityttics ME
Equipment This capability isecessarywvhen theResponsible Organizatioreedsauditory Alarm Signalfor Low Priority Alarm
Corditionssuch as for intensive care units when central monitoring isoing used

Table 208.101 modifies Table; Alarm Conditiorpriorities, forME Ejuipmentthat includesn itsIntended
Usd Intended Purposenonitoring ofPatientsthat are not continuouslattended by a clinicaDperatorin

Normal Use

60601-2-23 ® IEC:2011

- 29 -

Table 208.101 — ALARM CONDITION priorities for ME EQUIPMENT intended to monitor
PATIENTS wWho are not continuously attended by a clinical OPERATOR

to respond to the cause
of ALARM CONDITION

Potential result of failure

Onset of potential HARM *

. b
Immediate

Prompt ©

Delayed .

Death or irreversible injury

HIGH PRIORITY *

HIGH PRIORITY

MEDIUM PRIORITY

Reversible injury

HIGH PRIORITY

MEDIUM PRIORITY

LOW PRIORITY

Minor injury or discomfort

MEDIUM PRIORITY

LOW PRIORITY

LOW PRIORITY

action.

action.

standards.

Onset of potential HARM refers to when an injury occurs and not to when it is manifested.

Having the potential for the event to develop within a period of time not usually sufficient for manual corrective
Having the potential for the event to develop within a period of time usually sufficient for manual corrective
Having the potential for the event to develop within an unspecified time greater than that given under “prompt”.

Where practicable, ME EQUIPMENT with a therapeutic function incorporates automatic safety mechanisms to
prevent immediate death or irreversible injury caused by the ME EQUIPMENT. See also appropriate particular

208.6.3.3Auditory Alarm Signal208.6.3.3.1 * Characteristics afiditory Alarm Signalé&ddition: FoiME
Equipmentthat includes in itdntended Usélntended Purposenonitoring ofPatientsthat arenot

continuously attendedby a clinicaDperatorS F22 Gy 234 S
2 \Nith ¢ B s thlEDLISA i ¢ lioky BriokityAlarm Signal

ah mp a

aRE

F NB-82006).c tepldse o 2
O2ft dzyy 27

A
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606011-8:2006.¢ auditory Alarm Signalshallannunciate forTechnicalAlarm Conditiong able 208.102
modifies Table & Characteristics of the burst of auditoAfarm Signaldor ME Ejuipmentthat includes in
its Intended Usélntended Purposenonitoringof Patientsthat arenot continuously attendedby a clinical

Operatorin Normal Use
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Table 208.102 — Characteristics of the burst of auditory ALARM SIGNALS for ME EQUIPMENT
intended to monitor PATIENTS wWho are not continuously attended by a clinical oPERATOR

Characteristic

HIGH PRIORITY
ALARM SIGNAL

MEDIUM PRIORITY
ALARM SIGMNAL

LOW PRIORITY
ALARM SIGNAL

between 4™ and 5™ puLsE
between 5™ and 6" pPuLSE
between 6™ and 7™ pPULSE

between 71" and 8" puLsE

x
0,35sto1,30s
x

x

Not applicable
Nat applicable
Not applicable
Nat applicable

Number of PULSES in BURST @ d 10 3 1o0r2

PuLse spacing (1) (see Table 208.101)

between 1% and 2™ puLse x ¥ ¥

between 2™ and 3™ PuLSE X ¥ Not applicable
between 3™ and 4" puLsE 2+t Not applicable Not applicable

Not applicable
Not applicable
Not applicable
Not applicable

between 8™ and 9" puLSE 2+t Not applicable Not applicable
between 9" and 10" puLSE x Not applicable Not applicable
INTERBURST INTERVAL b, © (1) 25sto150s 25sto0300s >25st030s

Difference in amplitude between any two PULSES

Maximum 10 dB

Maximum 10 dB

Maximum 10 dB

Where x shall be a value between 50 ms and 125 ms.
Where y shall be a value between 125 ms and 250 ms.
The variation of x and y within a BURST shall be + 5 %.

MEDIUM PRIORITY #4 + y shall be greater than or equal to HIGH PRIORITY f4 + x.

® See also Table 4 of IEC 60601-1-8:2006 for characteristics of the PULSE.

®  Unless otherwise specified in a particular standard for a particular ME EQUIPMENT.

®  MANUFACTURERS are encouraged to use the longest INTERBURST INTERVAL consistent with the RISK ANALYSIS.
Writers of particular standards are encouraged to consider the longest appropriate INTERBURST INTERVAL of
the auditory ALARM SIGNAL for the particular ALARM SYSTEM application. Long INTERBURST INTERVALS can under
certain conditions negatively affect the ability to correctly discern, in a timely manner, the source of the
ALARM CONDITION.

4 Unless inactivated by the clinical OPERATOR, MEDIUM PRIORITY and LOW PRIORITY auditory ALARM SIGNALS shall
complete at least one BURST, and HIGH PRIORITY auditory ALARM SIGNALS shall complete at least half of ane
BURST.

TheAccompanying Documensghalldescribe how thdResponsible Organizationay enable or disable
auditory Alarm Signalfor Low Priority Alarm Conditionand may restrict access to control over the

Interburst Intervalfor all auditoryAlarm SignalsThe requirements of 6.7 of IEC 606D8:2006 apply.
NOTEThis adaptation of Table 3 of IEC 60803:2006 necessitated an additional configuration capability fos Mt
Equipment This capability isecessarywhen theResponsible Organizatioreeds Aditory Alarm Signal&r Low Priority Alarm
Conditionssuch as for intensive care units when central monitoring is not being used.

Risk Managemenshallbe applied to @étermine themaximuminterburst Intervalfor auditory Alarm

Signalsassociated wittHigh Medium, andLow Priority Alarm Conditien
Compliance is checked by inspection ofRiek Management File

208.6.3.3.2.101 ¥olumeof auditoryAlarm Signalseducible tozero- If the clinicalOperatorreduces the
volume of auditoryAlarm Signal& zero (no sound pressure), tihdarm Signahactivation stateAudio Off
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shallbe indicated, unlesME Ejuipmentis part of aDistributed Alarm Systenvhere theAlarm Signalare

repeated at remote components ofistributed Alarm System
Compliane is checked by functional test

208.6.4.2 *Delaysto or from aDistributed Alarm System Addition: TheAlarm SignaGeneration Delapf
Physiological Alarm Conditisand Technical Alarm Conditioras remote equipmenshallbe limited so
that Patienttreatment is not unacceptably delayeRisk Managemerghallbe applied to determine the
maximumAlarm Signatlelay time that is acceptable before presentationAdarm $gnalsat remote

components of distributed Alarm System
Compliance is checked by inspection ofRiek Management File

208.6.6.1.10Resolutionof Alarm Limit settingsTheAlarm Limitsettingsshallbe adjustable in stepsot

exceeding2 mmHg belowt 00 mmHg and 5 mmHg above 100 mmHg
Comypiance is checked by inspection

208.6.6.1.103ime to alarmfor pO2andpCO2Alarm Conditions TheAlarm Signal Generation Deldgr

pO2 and pCOR&larm Signalshall not exceed 15.s

Compliance is checked by flelowing tests using the test setup of subclause 201.12.1.1LTalibrate the ME Equipment

according to the Accompanying Documeigté\pply test gas 1 and allow the readings to stabiiZet the upper Alarm Limit for

pO2 to a value above the pO2 reagl of test gas 1 and the lower Alarm Limit for pO2 to a value between the pO2 reading of test
gas 1 and test gas QApply test gas 2 and measure the time until the pO2 reading has-uadehe lower Alarm Limit and the
annunciation of Alarm SignafsSd the lower Alarm Limit for pO2 to a value below the pO2 reading of test gas 2 and the upper
Alarm Limit for pO2 to a value between the pO2 reading of test gas 1 and testggdy2est gas 1 and measure the time until

the pO2 reading has exceeded thgpapAlarm Limit and the annunciation of Alarm SigmeBet the lower Alarm Limit for pCO2

to a value below the pCO2 reading of test gas 1 and the upper Alarm Limit for pCO2 to a value between the pCO2 reading of tes
gas 1 and test gas QApply test ga® and measure the time until the pCO2 reading has exceeded the upper Alarm Limit and the
annunciation of Alarm SignafsSet the upper Alarm Limit for pCO2 to a value above the pCO2 reading of test gas 2 and the lower
Alarm Limit for pCO2 to a value betwethe pCO2 reading of test gas 1 and test ggsApply test gas 1 and measure the time

until the pCO2 reading has uneem the lower Alarm Limit and the annunciation of Alarm Signals The measurenhtéaneal

shallnot exceed 15 s

208.6.6.1.104 Techntal Alarm Conditionndicating inoperableME Ejuipment- ME Ejuipmentshallbe
provided with means tandicate that the ME Ejuipmentis inoperable due to disconnectddansducer
within 10 s

208.6.6.1.10%Assignmentof Alarm Conditiorpriority - Alarm Signalof Physiologicalarm Conditionss
specified in 208.6.6.1.10dhallbe of Medium Priority.

208.6.8.101 *TechnicalAlarm Conditions Inactivation of Alarm SignalAlarm Pausednd Alarm Ofj: a)
shallnot inactivatevisual Alarm Signalsf Technical Alarm Conditiotisat identify the specifi@larm
Conditionand its priority at a distance df mfrom the ME Ejuipment b) mayinactivate thevisual Alarm
Signakpecified in subclause 6.3.2.2 b) of IEC 6dB81In the case of &echnical Alan Condition any
measured value(s) of the parameter&lallbe displayed in such a way that the validity of the measured

value(s) can be identified by the clini€éyperator.
NOTEDuring aTechnical Alarm Conditiothe physiological parameter(s)ight not be capable of detectinBhysiological Alarm
Conditions

If the Transducepr modules are intentionally disconnected by the clinfogkratoras specified by the
Manufacturer Alarm Rest may disablethe visual Alarm Signabf thoseTechnicalAlarmConditions Such

meansshallbe documented in the instructions for ugeee 201.7.9.2.101 q)).
Comypiance is checked by inspection
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208.6.9 *Alarm Rest - Replacement: Meanshallbe provided for the clinicaDperatorto activateAlarm
Reet of AlarmSignalsAfter activation of theAlarm Rest function a) theauditory Alarm Signalsf
PhysiologicaAlarm Conditionshallcease enabling theAlarm Systento respond to a subsequertlarm
Condition b)visual Alarm Signalfor LatchingAlarm Conditionshat no longer exisshall ceasdsee
201.7.9.2.101 r) and 208.6.8.101)vual Alarm Signalfor any existingAlarm Conditionshallcontinueas
long as thosé\larm Conditios exist. d) theAlarm Systenshallbe enabled immediatelgo that it can
respond to a subsequertlarm Conditione) thevisud Alarm Signalsf TechnicalAlarm Conditionshall

not ceaseas long as th&echnical Alarm Conditiexists. The means of control Afarm Rest shall be
markedwith symbol IEG04175309(200210) (see IEC 606€118:2006 symbol 2 of Table C.1 and/or with

the text string of marking 5 in Table C.2).
Compiance is checked by inspection

208.6.10 *Non-Latchingand LatchingAlarm SignalsAddition to the first paragraph: FME Ejuipment
that supportsmixtures of Latching Alarm Signadsid NonLatching Alarm Signalsieansshallbe provided
that allows theResponsible Organizatida configureME Euipmentto haveall LatchingAlarm Signaler
all Non-LatchingAlarm Signal®r PhysiologicalAlarm Conditionsind torestrict access to this

configuration to theResponsible Organization

NOTEThis requirement adds an additional configuration capability for use in intensive care units whé&tegpensible
OrganizatiomeedsLatching Alarm Signdisr all Alarm Conditions

Compliance is cheditdy functional test

208.6.10.101 NonLatchingAlarm Signalfor TechnicalAlarm Conditions Non-Latching Alarm Signals
shallbe assigned td@echnicalAlarm Conditions

208.6.11Distributed Alarm Systen208.6.11.2.2 ¥ailureof remote communicationof Alarm Conditions
Replacement of item b): shallcreate aTechnicalAlarm Conditiorin any affected parts of thBistributed
Alarm Systenthat can generatéAlarm SignalsAddition: If, while theME Ejuipmentis in theAudio Off
state, theME Ejuipmentdetects a communication failure with tHeistributed Alarm Systenit shall
terminatethe Audio Offstate andshallinitiate aTechnicalAlarm Condition

208.6.11.101 1nactivation/activation of Alarm Signalst remote components of Bistributed Alarm
System- If deemed acceptable bigisk Controlor its intended environment of us&JE Ejuipmentmay be
provided with means for the clinic@lperatorto activate and inactivatélarm Signalsef the ME Ejuipment
or to changeAlarm LimitSettingsfrom remote components of Bistributed Alarm Systery: ¢ enabling
any inactivation stateghat are configured on tht1E Equipmen{Alarm Paused, Audio Pausédarm Off
or Audio Off andactivatingthe functionAlarm Rest and ¢ termination of the inactivation state ME
Equipmentthat provides means to remotely activate and inactivAlarm Signalshallalso provide means
to configure (enable or disable) reneactivation/inactivation for every provided inactivation state. To
prevent the clinicaDperatorfrom changing that configuration, such meastsallbe restricted to the

Responsible Organizatideee 6.7 of IEC 606{13:2006).
Comypiance is checked bgspection

Subclause 201.7.9.2.101-cdlarm Signalsf TechnicalAlarm Conditionsire also indicated when
Transducerssensors, probes, or modules angentionally disconnectetby the clinicaDperatorbecause
the ME Ejuipmentmay not distinguish between intentional and unintentional disconnection. In cases
where a sensor, a probe, or a module is intentionally disconnected bylitheatOperator, a means is
required that allows thé&peratorto permanentlydisable thevisual Alarm Signalof thoseTechnicalAlarm
Conditions
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Subclause 201.11.1.2.2.1Q6ndication of temperature deviationin Single Fault ConditionTo minimize

the risk of thermal injury thdME Equipmenhas toalarm theOperator, if the actual temperature exceeds

the Set Temperaturdy more than 0,6°Clhe tolerance of 0,6°C is a compromise between incre Bsslf
thermal injury and the need to account for component tolerances and temperature overshoots caused by
external distubance and the corresponding reaction of the temperature regulator.

Subclause 201.11@Interruption of power supply Supply Maingo ME Ejuipment- Interruptions of the
Supply Maingor less than 30 s are mainly caused by switching to an emergency pewpply. Such
power interruptions are consideredormal Useand consequentlghould notresult in aHazardous
Situationto the Patient When power returns, th&1E Ejuipmentneeds to resume the same mode of
operation, and restore alDperatorsettings andPdient data that were in use before thBupply Mainsvas
interrupted. Examples of typical stored data timay impactPatientsafety are operating modeélarm
Settings(volume of auditoryAlarm SignalAlarm LimitsAlarm Off etc.),and trend data. In contrast to
these settings, the instantaneous pO2 and pCO2 or the displayed waveforms do not fall under stored data.
ME Euipmentwithout anInternal Electrical Power Sourogay not maintain theSet Temperaturef the
Transduceduring nterruption of theSupply Maingor less than 30 s. AechnicalAlarm Conditiomotifies
the clinicalOperatorthat the Transducers deenergized

Subclause 208.6.1QAlarm ConditiorPriority -¢ KS Ay i SNARSOUA2Yy 2F (KS W5St
Ay2dzNBE 2NJ RAaO02YT2NI-8y Wkmn A& yiod Prioiityis yichlarth Bignd3d/ ¢ nc s
{ St SOG A2ty NV r{léllyERappioiate for thesélarm Conditionsn environments of use

where a clinicalOperator continuously attends thePatientduring Normal Use Such a selection is

inappropriate forME Ejuipmentthat is not continuously attended durifgormal Usesince failure to

provide an auditonAlarm Signagffectively means that thélarm Systenms disabled for thos@larm

Conditians.

Subclause 208.6.3.3¢ICharacteristics aduditory Alarm Signals An auditoryAlarm Signathat only
occurs oncéor does not occur, per Table 1 of IEC 608068:2006)may beappropriate for a_ow Priority
Alarm Conditionn environments of use where theatientis continuously attendedby a clinicaDperator
in Normal UseSuch a selection isappropriate for ME Ejuipmentthat isnot continuously attended
duringNormal Usesince not repeating the auditorilarm Signalmeans that theAlarm Conditions not
likely to be recognized.

Subclause 208.6.3.3.2.10Yolumeof auditoryAlarm Signaleducible tozero- Theprimary Alarm
Conditionindicator that draws the attention to a clinic@peratoris theauditory AlarmSignak;, especially
for ME Ejuipmentthat includes in itdntended Uséintended Purposenonitoring ofPatientsthat are not
continuously attended by a clinic@lperator. Typical environments of use whelPatientsare not
continuously attended by health caprofessionals are intensive care tsnflCU). Normally, a clinical
Operatoris caring for severd&atients Therefore, it is not possible to observeRditientmonitors at the
same time to be aware of all visualarm Signalthat are not associated witauditoryAlarm Signalsin
such an environment, reducing the volume of the auditlgrm Signaio zero means that thélarm
Systementers the Inactivationtate Wudio Offthat must be indicated. In such environments it is
recommended to limit the adjustable volume of the auditéxlarm Signato a minimum sound pressure. In
aDistributed Alarm Systenvhere remote components of Bistributed Alarm Syste@nnunciate the
Alarm Signathe volume of the auditonAlarm Signainay be reduced to zero (no sound pressure)
depending on the use model (see second paragraph of rationale 208.6.11.101).
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Subclause 208.6.4@Delaysto or from aDistributed Alarm System Alarm generatindlE Ejuipmert
annunciatesAlarm Signals) response tcAlarm Conditiorthat it detects. If thisME Ejuipmentis part of a
Distributed Alarm Systenthe Distributed Alarm Systemmay annunciate theAlarm Signalsef that Alarm
Conditionat remote components of th®istributed Alarm Systenit takes a finite amount of time for
information related to amAlarm Conditiorto reach all components of Ristributed Alarm Systenmin many
cases, this amount of time is very short, however, specific characteristidSisfrauted Alarm Systeraan
significantly delay annunciation éfarm Signalat remote components of th®istributed Alarm System
Use models in intensive care unitey require that remote equipment is operated as the primafgrming
equipment (e.g. when thélarm SignalgeneratingME Ejuipmentis configured with the volume of its
auditory Alarm Signaleduced to zera; no sound pressure). In such an environment of use the overall
delay time before remote components ofastributed Alarm SystemnnunciateAlarm Signalshouldbe
limited to values that allow the clinician to respondRaysiological Alarm Conditis(such as cardiac
arrest, ventricular fibrillation, high systolic pressure, etc.) in time. Inappropriate delay timédaiwn
Signalsn aDistributed Alarm Systermay delay treatment ofPatients It is strongly recommended that
Risk Managemeri S | LJLX ASR (2 ARSYGATE I RQardzSignalo eyidel ( 2
components of distributed Alarm System

Subclause 208.6.8.1@1ITechnicalAlarm Conditions TheAlarm Inactivatior8ates Alarm Offand Alarm
Pausedsupport the functionality that is essential fBatientMonitoring Equipmentin both Alarm
Inactivation fates @Alarm Offand Alarm Pause) it isnecessaryfor Transcutaneous Partial Pressure
Monitoring Equipmenthat visualAlarm Signalef TechnicalAlarms Conditionare displayed. The purpose
of these visuahlarm Signalss to inform the clinicaDperatorc even during theAlarmInactivationSates
Alarm Offor Alarm Paused that the ME Ejuipment(or a part of theME Euipment) is not operating

AAAAA

because &echnical Alarm Conditich dzO KTrahsduceR A 4 02y Y SOUGSRQ A y i S NNYzLI &
Technical Alarm ConditidifransduceRA 8 02 Yy SOGSRQ LINB @Sy ia GKS Lhwu |
calculated and displayed. Continuing to display the previously calculated pO2 and pCO2nasllessd to
misinterpretations by the clinic&peratorbecause this value is invalid during fhechnical Alarm

Condition Appropriate means to indicate that the displayed pO2 and pCO2 values are migiliche to

display blank pO2 and pCO2 values orratsyl where these pO2 and pCO2 values are displayed.

Subclause 208.6 ©@Alarm Rest - The clinicaDperatoraction AlarmResetperforms the following actions:

First, itstopsthe auditory Alarm SignalSecondit stops visualatchingAlarm Signalsf Alarm Conditions

that no longer exist Third, itdoes not affect visuaRlarm Signal&r Alarm Conditionshat continue to

exist (those signals continue until thielarm Conditiongeases). Fourth, it enables tiidarm System

immediately to respond to a subsequefitarm Conditio®® ¢ KS F 2 dzNIi K [AQrinBSgstgm WSy |
AYYSRALFGSE &@Q RA & Ay ReatfranktBedlarin knéctivatidnyS@ieMadmPaused

Audio PausedAlarm Offand Audio Off In contrast tahe Alarm Inactivatior8ates Alarm PausedAudio
PausedAlarm Offand Audio Offthat temporarily or permanently disable thlarm Systenof ME

Equipment, the function (clinicaDperatoraction)Alarm Rest maintains theAlarm Systerh y (1 kS Wh b ¢
state but applies the functions that are specified in subclause 208.6.9 a) to e). This stops the &ldritory
Signalscontrols the visuahlarm Signaldepending on an existing or ceas&thrm Conditionandg as

outlined beforec keeps theAlarm Systenenabled. As a result, th&larm Systentan respond immediately

to a subsequenAlarm Conditiorwithout requiring additional clinicaDperatoractions to activate the

Alarm Systenagain. This also explains wAydio Pauseds not the approprite state because it does not

allow the related control to perform these functions Afarm ResetWith the functionAlarm Resethe
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clinicalOperatoracknowledges aactive Alarm Conditioronce and does not need to be concerned about
activating theAlarm Systemagain because thalarm SystetNB Y I A y &  tgte. As & @&sultheb Q
function Alarm Reseavoids the possibility that the clinic@peratormight forget to activate theAlarm
Systemagain. In environments of use whelPatientsare not continuosly attended by a clinic@perator,
such as in intensive care units, this function is an essential requirement for the safedyierits

Subclause 208.6.10Non-Latchingand LatchingAlarm SignalDifferent use models exist fdE
Equipmentthat 1) is continually attended by a clinié@perator(such as in operating theatres/rooms) and
2) is not continually attended by a clinié@perator(such as in an ICU). In environments of use such as an
ICU or emergency department, whelPatientsare nd continuously attended, a clinic@lperatornormally
cares for severdbatients ClinicalOperatorwho are caring for sever&atientscannot observe all of their
Patientsat the same time. Clinic@peratorcannot easily identify shoalarm Conditiosthat occur orME
Equipmentthat providesNon-Latching Alarm Signats for mixes ofNon-Latchingand Latching Alarm
SignalsThis inability to identify and quickly respond to important shlerm Conditios (e.g., short
tachycardias) putBatientsin Hazadous SituationsConfiguringME Ejuipmentto only provideLatching
Alarm Signaldorces clinicaDperatorsto respond to evenAlarm Condition While this is conceptually a
good idea, frequent falsAlarm Conditios due to artefact or improperly seklarm Limitscan place a
substantialadministrative burden on the clinic@perator. LatchingAlarm Signalmay bedesirable within
Distributed Alarm Systemg/here remoteequipment of anME Systenis not continuously attendedby a
clinicalOperator. Non-LatchingAlarm Signalmay be desirable in an environment of use where thie
Equipmentis continuously attendedby a clinicaDperator.

Subclause 208.6.10.1@INon-LatchingAlarm Signalfor TechnicalAlarm Conditions A Technical Alarm
Conditionindicates that a physiological measurement is not ready or has been interrupted for technical
reasons. Such technical interruptions of a measurenmeay be caused by an unintentional disconnection

of aTransducepor a sensor. For instance, tAiechnical lrm Conditionndicating that theTransducers
disconnected prevents the pO2 and pCO2 values from being calculated and displayed. This implies that the
pO2 and pCO2 values are not being monitored and as consequence pofdatial Conditios may not be
indicated. Requiringlon-Latching Alarm Signdisr Technical Alarm Conditiomseans thoseAlarm Signals

are being displayed as long as thlarm Conditiorexists and cease without clinic@peratorinteraction

when theTransducers reconnected.

Subclaus@08.6.11.2.2; Failureof remote communicationof Alarm Conditios - ME Ejuipmentas part of
aDistributed Alarm Systens essential for reliablalarmingin an unattended environment of use. For that
reasonME Ejuipmentthat falls under the scope of this particular stand&as tobe so designed that it
detects a communication failure and indicates thiarm Signalsf the correspondingd echnicalAlarm
Condition Labelling of such avE Euipmentwith a warning to the e#ct that itshall notbe relied upon
for receipt ofAlarm Signals not appropriate to mitigate theRiskof critically illPatientsthey are exposed
to. The revised requirement 208.6.11.2.2 b) does only appliyieiuipmentthat falls under the scope of
this particular standard. The same applies of the entire content of this particular standard. Other
components or parts of Bistributed Alarm Systesuch as handheld devices, paging systems or even
cellular phonesio not fall under thescopeof this particular standard; for those devices IEC 66681
applies.

Subclage 208.6.11.101Inactivation/Activation of Alarm Signalat remote components of Bistributed
Alarm Systent, ADistributed Alarm Systemuplicates Alarm Signalat remote components of a
Distributed Alarm Systersuch as a central station. Depending on the use model where the remote



IMIECA ALARM STANDARDS CROSS-REFERENCE

components of distributed Alarm Systerare being actively used as part oDestributed Alarm Systeiin
makes sense to activate/terinate the inactivation statélarm Paused, Audio Paused, Alarm Off or Audio
Off (depending on the configuration) and to activéi&rm Reseat remote components of Bistributed
Alarm SystemAs indicated before, this remote control functionality dependshe use model in certain
environments of use such as in intensive care units. For this reasbntheResponsible Organization
should haveaccess to the corresponding configuratidrne configuration that enables the function of
remote activation andermination of global inactivation state#\larm Paused, Audio Paused, Alarm Off or
Audio Off and remote activation ahustbe LIN2 (i SPdieSted® WS | y a ( KOperatarét e Of A
ME Equipmenmust nothave access iNormal Useéo the selectionof the capability to activate and
terminate global inactivation state#&\larm Paused, Audio Paused, Alarm Off or Audipadi activation of
Alarm Reseéat remote components of Bistributed Alarm Systeri\dequate protection mechanisms are

described in gsbclause 6.7 of IEC 606Q48:2006.
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Annex BB
(informative)

Alarm diagrams of Clause 208/IEC 60601-1-8:2006

The following alarm status diagrams illustrate the auditory and visual ALARM SIGNALS for
LATCHING and NON-LATCHING ALARM SIGNALS as defined in subclause 6.10 of
I[EC 60601-1-8:2006 and subclause 208.6.9 of this particular standard.

ALARM H
CONDITION L | |
Auditory H

ALARM SIGNAL

Visual
ALARM signaL H —I | 1

L
ALARM RESET H
L
IEC 383/11
Key
H Activated state
L Deactivated state

Figure BB.1 — NON-LATCHING ALARM SIGNALS without ALARM RESET

llustration of NON-LATCHING ALARM SIGNALS (Figure BB.1) as specified in IEC 60601-1-8
subclause 6.10: without OPERATOR interaction, the auditory and visual ALARM SIGNALS are
indicated as long as the ALARM CONDITION exists. As soon as the ALARM CONDITION ceases, the
auditory and visual ALARM SIGNALS are terminated automatically without any OPERATOR
interaction.

ALARM
CONDITION H I ]
L
Auditory H
ALARM SIGNAL I I
L
Visual H
ALARM SIGNAL I I
L
ALARM RESET
A |
L
IEC 384/11
Key
H Activated state
L Deactivated state

Figure BB.2 — NON-LATCHING ALARM SIGNALS With ALARM RESET
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[llustration of LATCHING ALARM SIGNALS with ALARM RESET (Figure BB.2) as specified in
[EC 60601-1-8 subclause 6.10 and in subclause 208.6.9 of this particular standard: activating
ALARM RESET stops the auditory ALARM SIGNAL. As soon as the ALARM CONDITION ceases the
visual ALARM SIGNAL is terminated.

ALARM H

CONDITION I I
L

Auditory

ALARM signAL  H

ALARM RESET

Visual H
ALARM SIGNAL I I
L

- I
L
IEC 385/11
Key
H Activated state
L Deactivated state

Figure BB.3 — LATCHING ALARM SIGNALS With ALARM RESET

[llustration of LATCHING ALARM SIGNALS with ALARM RESET (Figure BB.3) as specified in
I[EC 60601-1-8 subclause 6.10 and in subclause 208.6.9 of this particular standard: without
OPERATOCR interaction, the auditory and visual ALARM SIGNALS are activated for an unlimited
time. The OPERATOR is forced to reset the ALARM SIGNALS of a PHYSIOLOGICAL ALARM CONDITION
by activating the function ALARM RESET. After activating ALARM RESET the alarm behaviour
compares to NON-LATCHING ALARM SIGNALS.

ALARM H
CONDITION No.1 | |
L
ALARM
CONDITION No. 2 H —I
L
Auditory H
ALARM SIGNAL |_| |_|
L
Visual H
ALARM SIGNAL =
L | L
ALARM RESET ’
L l |

IEC  386/11

Key
H Activated state
L Deactivated state

Figure BB.4 — TWO ALARM CONDITIONS With ALARM RESET
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|[EC 6060P-24 Edition 2.0 20120Particular requirements for thBasic Safetsind
Essential Performanad Infusion Pumps andControllers

201.7.9.2.101 Additionahstructions for use- The instructions for usshallalso include the following; a
statementof the Occlusion AlarnConditionThresholdof the ME Ejuipment ¢ a statement of the
maximum timefor activation of the occlusioAlarm Signawhen theME Equipments operating at the
Minimum Rate Intermediate Rateand theMinimum Selectable Rai@nd at theminimum and maximum
selectableOcclusion AlarnConditionThresholdsee 201.12.4.4.104). TiManufacturershallalso state
that temperature and | length cAdministration Seaffect the time, if applicable; a statement of the
Unintended Bolust the Intermediate Ratet the minimum and maximur@cclusionAlarm Thresholds
(see also 201.12.4.4.104)alist of Alarm Signas and their operatingconditions, ¢ the rate obtained when
the prime/purge or Bluscontrol is operated, and statement of anyAlarm Signaldisabled ¢ if applicable,
guidanceon tests to permit theDperatorto check thecorrect functioningof Alarm Signas and the
operational safety of thé/ME Ejuipment

201.11.8.101.BupplyMainsinterruption TechnicdAlarm Conditionr ForME Ejuipmentthat is powered
from the Supply Main®nly, if the ME Ejuipmentis in operation and there is accidental disconnection or
failure of theSupply Mainshe ME Equipmenshallgive anAlarm Signabf Low Priority. Under that
condition, theAlarm Signashallbe maintained for at leas®2 min oruntil power is restored whichever is

the less.
NOTEMedicalEquipmentmay stop infusion
Compliance is checked imgpection and functional tests

201.11.8.101.2nternal ElectricaPower Sourcalepletion TechnicalAlarm Condition ME Ejuipment
which utilizes annternal Electrical Power Soureéher as a primary or standby supglgallgive anAlarm
Signabf Low Priority at least30 minbefore delivery ceases due to battery exhaustion. Viseal Alarm
Signaindicationdoes notapply tolnfusion Pumps for Ambulatory Usey. using insulin.

Compliance is checked by inspection and functional tests wheviEhequipmenits operated at théntermediate Ratend with a
new and fully charged battery

If the Supply Mainsind thelnternal Electcal Power Sourcleoth fail the ME Equipmenshallgive anAlarm
Signabf HighPriorityand cease delivery. Thgarm Signakhallbe maintained for the duration of at lea8t
min. This requirementloes not apply tanfusion Pumps for Ambulatory Useay. using insulin.

Compliance is checked imgpection and functional test

201.12.4.4.10Protection against overinfusion Meansshallbe provided in theME Ejuipmentto protect
against overinfusion undesingle Fault ConditienAnAlarm Signahccording to Table 208.1&hallbe
initiated in the event of overinfusion and thMdE Equipmenshalleither cease delivery of infusion liquid or
reduce the delivery rate to thEeep Open Rater less.9ngle Fault Conditiamoccurring in those protective

systems specifiedhallbecome obvious to th®peratorwithin the Administration Set Change Interval
Compliance is checked imgpection and functional tests

201.12.4.4.10#rotection againstUnintended Bolus/olumesand byocclusion- Means shalbe provided

in the ME Ejuipmentto protect thePatientfrom underinfusion resulting from occlusion.

NOTEAnN acceptable method of complying with this requirement i®©atlusion Alarm Threshold activate anAlarm Signabf
HighPriorityand terninate the infusion liquid flow

Means shalbe provided in theME Ejuipmentto protect the Patientfrom Unintended Bolu$ollowing

activation of theAlarm Signafor occlusion
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201.12.4.4.108/E Ejuipmentanddrop sensororientation - This test applies only timfusion Pumpsvith a
particularAccessorydrop sensor), Safe operation of tME Ejuipmentshall notbe affected byt the
mispositioning or removal of a drop sensor, anoperating theME Euipmentwith a tilted or incorrectly
filled drop chamber. Undethese conditions thdME Ejuipmentshalleither: ¢ maintain the accuracy of
delivery, org stop the flow andyenerate amAlarm Signahccording to Table 208.101

201.12.4.4.107 Protection againsair infusion- This requirement does not apply tofusionPumpsFor
Ambulatory Useising a subcutaneous acceBsiteral Nutrition Pumpand Syringe or Container Pumps
TheME EKuipmentshallprotect the Patientfrom air infusion which can cause an unacceptd®igkdue to

air embolism.
Compliance is checked by inspection and functional tests in accordance wath tyedz¥ | GpediicRidtilpsie firstashed
item of 201.7.98.107)

After the initiation of anAlarm Signafor Air detection Alarm Condition it shall notbe possible to

recommence liquid delivery by a single action.
Compliance is checked Imgpection and functional test

201.15.101Fitting of the syringe/container- If a syringe/container can be fitted by tl@perator, means
shallbe provided to ensure aeect clamping and location of a syringe/container and pumping mechanism
to preventFree FlowIn the event of incorrect location of a syringe/container the pushpll notstart and

an Alarm Signahccording to Table 208.1&hallbe activated.

201.15.10ZFitting of the Administration Set- Where appropriate, meanshallbe provided to ensure
correct fitting of theAdministration Seinto the ME Ejuipment In the event of incorrect location of the
Administration Sethe Infusion Pumshall notstart and delver fluid and arAlarm Signahccording to
Table 208.10%hallbe activated.

201.15.103 Use errors At least two distinctive and separate actiostzallbe required beforeree Flow
can occur ilfNormal UseThe first actiorshallstop the flow andnitiate an Alarm Signabhccording toTable
208.101
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Table 208.101 - ALARM CONDITION priorities and related situations

SIGNAL.

Situation For type of ME EQUIPMENT | ALARM CONDITION priority Auditory Visual
ME EQUIPMENT
“ All types of pumps HIGH PRIORITY Yes Yes
FAILURE
Repeating
Between
15 s and
3i0s
interburst
interval
Three tones
Prior end of infusion SYRINGE OR CONTAINER LOW PRIORITY Yes
alarm PUMP, PROFILE PUMP Acknowledge
d by AUDID
PAUSED by a
single action
of OPERATOR
REMINDER
SIGNAL.
PROFILE PUMP
SYRINGE OR CONTAINER
) B PUMP,
End of infusion alarm HIGH PRIORITY Yes Yes
VOLUMETRIC INFUSION
CONTROLLER
VOLUMETRIC INFUSION PUMP
PROFILE PUMP,
SYRINGE OR CONTAINER
PUMP,
Occlusion alarm HIGH PRIORITY Yes Yes
VOLUMETRIC INFUSION
CONTROLLER
VOLUMETRIC INFUSION PUMP
PROFILE PUMP,
N VOLUMETRIC INFUSION
Air in line alarm HIGH PRIORITY Yes Yes
CONTROLLER
VOLUMETRIC INFUSION PUMP
Repeating
Between
15 s and
i0s
interburst
PROFILE PUMP interval
SYRINGE OR CONTAINER Threa tones
PUMP, Low PRICRITY
Battery alarm VOLUMETRIC INFUSION Acknowledge Yes
CONTROLLER, d by AuDIO
VOLUMETRIC INFUSION PUMP PAUSED by
ENTERAL NUTRITION PUMP on single
action of
OPERATOR
REMINDER
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Situation For type of ME EQUIPMENT | ALARM CONDITION priority Auditory Visual
ME EQUIPMENT
All types of pumps HIGH PRIORITY Yes Yes
FAILURE
Repeating
Between 15s
and 30s
interburst
interval
PROFILE PUMP, Three tones
SYRINGE OR CONTAINER
No action with the PUMP, Acknowledge
LOoW PRIORITY d by AUDIO Yes
pump VOLUMETRIC INFUSION ¥
CONTROLLER, PAUSED by
VOLUMETRIC INFUSION PUMP on single
action of
OPERATOR
REMINDER
SIGNAL.

Table 208.102 - * Characteristics of the PULSE of auditory ALARM SIGNALS

Characteristic Value
PULSE FREQUENCY (f,) 150 Hz to 3 000 Hz
Mumber of harmonic components Minimum 1

in the range 300 Hz to 4 000 Hz

Effective PULSE duration (14}

HIGH PRIORITY 75 ms to 200 ms
MEDIUM and LOW PRIORITY 125 ms to 250 ms
RISE TIME (f,) 10 % — 20 % of ¢,
FALL TIME® (&) Lt -t

MOTE The relative sound pressure level of the harmonic components should be within 15 dB above or below
amplitude at the PULSE FREQUENCY.

?  Prevents overlap of PULSES.

208.6.3.3.2.10¥olumeof auditoryAlarm SignalsFor other thaninfusion Pump$or Ambulatory Use
unless thenfusion Pumps connected to ®istributed Alarm Systemat is providing auditonAlarm
Signad, the volume of auditonAlarm Signalshallgenerate a soungbressure level of at leagtb dB(A)at 1
m, andshall notbe adjustable by th®peratorwithout the use of aoolbelow45dB(A)at 1 m. For
InfusionPumpsFor Ambulatory Usehe volume of auditonAlarm Signalshallgenerate a soungbressure
level of at leas#t5dB(A)at 1 m, andshall notbe adjustable without either the use offeolor by special
means by theDperator.
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208.6.3.3.2.102 Audio Pausedperiod - The duration oAudio Pausedequired by this standardhall not
exceed 120 svithout Operatorintervention. This requirementoes notapply tolnfusion Pumpsor

Ambulatory Use
NOTEThis permits arOperatorto extend deliberately the duration ofAudio Pausedy direct action

For Infusion Pumpgor Ambulatory Usthe maximum time forAudio Pauseds specified according to the
Risk Assessmerdf the Manufacturerthe Audio Pausedhallbe indicatedvisuallyduring the Audio Paused

period.
Compliance is checked imgpection and functional test
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|[EC 6060P-27 Edition 3.0 201D3 Particular requirements for thBasic Safetgnd
Essential Performanagf Electrocardiographic Monitoring glipment

201.7.9.2.9.101 Additionahstructions for use- a) The operating instructiorghallincludethe following:7)

* advice regardingesting of the ME Ejuipmentand Accessoriesn a daily basis (by the clinicaperatoi)
and on a scheduled basis (as a service activity). Empdhasitd be placed on how the clinicianaytest
visualand auditory Alarm Signals8) explandion of TechnicalAlarm Conditiongsee 208.6.8.101};0) the
default settings(e.g.Alarm Settingsmodes, and filter); 11) theonfiguration procedure thaallowsthe
Alarm Signdinactivation Sates (Alarm PausedAudio PausedAlarm Off Audio Ofj and the function
Alarm Rest to be controlled remotely (see 208.6.11.101), if provid&sly description of how talisable
Alarm Signalfor TechnicalAlarm Conditionsf Lead Wire or modules arententionally disconnectedby

the clinicalOperator, 16)advice on the preferred\larm Settingsand configurationsof the Alarm System
when itsintended Usencludes the monitoring dPatientsthat are not continuously attended by a clinical
Operator. 6) Time toalarm for tachycardia Disclosureshallbe made of the time t@alarmfor the two
ventricular tachycardia waveforms B1 and B2 shown in Figure 201.101, following a normal 80 1/min rate
with the upperAlarm Limitset closest to 100 1/min and the lowAtarm Limitset closest to 60 1/min.
Disclosue shallalso be made oME Euipmentfailure toalarmon either of these waveforms. In addition,
the time to alarmshallbe disclosed for these waveforms when their amplitudes aretomléand twice the
indicated amplitudes8) Visualand auditory AlarmSignadisclosure. Th#anufacturershalldisclose the
location where Alarm Signalare displayed (i.e., central station, bedside, or botlojpur, sizeand
modulation (flashing), and thérequencyor other descriptive characteristics of the sounds.

201.11.8.101 * Protection againgepletion of battery - ME Ejuipmentpowered from aninternal Electrical
Power Sourcshall notcause aHazardous Situatioto the Patientwhen the state of discharge can no

longer maintain theNormal Useof the ME Ejuipmert. TheME Euipmentshallprovide aTechnicalAlarm
Conditionto inform the clinicalOperatorabout the state of discharge arsthallpower down in a controlled
manner as follows: a) THAE Ejuipmentshallprovide aTechnicalAlarm Conditiorat least5 minprior to

the time that theME Equipmentan no longer function in accordanedth thea I y dzF I O (1 dzNBE N &

specification when powered from thi@ternal Electrical Power Source
Compliane is checked by functional test

208.6.1.2 *Alarm ConditiorPriority - Addition: ME Ejuipmentthat includes in it$ntended Usanonitoring
of Patientsthat are not continuously attended by a cliniéyperatorin Normal Useshalltreat Alarm
Conditionghat may result in minor injury and delayed onset of potenti#irmasLow Priority Alarm
Conditiong(see Table 208.101yheAccompanying Documeshalldescribe how théResposible
Organizatiormay enable or disable auditorilarm Signal&r Low Priority Alarm Conditios The

requirements of 6.7 of IEC 606048:2006 apply.

NOTEThis adaptation of Table 1 of IEC 60603:2006 necessitated an additional configuration capability for Mis
Equipment This capability isecessarywhen theResponsible Organizatioreeds auditoryAlarm Signalfor Low Priority Alarm
Conditionssuch as for intensive care units when central monitoring is not besegl

Table 208.101 modifies Table; Alarm ConditiorPriorities, for ME Euipmentthat includes in its
Intended Usemonitoring ofPatientsthat are not continuously attended by a ctial Operatorin Normal
Use
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Table 208.101 — ALARM CONDITION priorities for ME EQUIPMENT that includes in its
INTENDED USE monitoring of PATIENTS that are nhot continuously
attended by a clinical OPERATOR

Potential result of failure
to respond to the cause
of ALARM CONDITION

Onset of potential HARM *

Immediate °

Prompt ©

Delayed ®

Death or irreversible injury

HIGH PRIORITY ©

HIGH PRIORITY

MEDIUM PRIORITY

Reversible injury

HIGH PRIORITY

MEDIUM PRIORITY

LOW PRIORITY

Minaor injury or discomfort

MEDIUM PRIORITY

LOW PRIORITY

LOW PRIORITY

action.

action.

standards.

Onset of potential HARM refers to when an injury occurs and not to when it is manifested.

Having the potential for the event to develop within a period of time not usually sufficient for manual corrective
® Having the potential for the event to develop within a period of time usually sufficient for manual corrective
Having the potential for the event to develop within an unspecified time greater than that given under “prompt”.

Where practicable, ME EQUIPMENT with a therapeutic function incorporates automatic safety mechanisms to
prevent immediate death or irreversible injury caused by the ME EQUIPMENT. See also appropriate particular

208.6.3.3.1 * Characteristics Afiditory Alarm SignalsAddition: FOIME Ejuipmentthat includes in its
Intended Useamonitoring ofPatientsthat are not continuously attended by a cliniéperatorin Normal

Use ¢ Auditory Alarm Signalshallannunciate for_ow Priority Alarm Conditond RSt SGi S T2 2
Table 3 of IEC 606a18:2006).cwS LI | OS
O2f dzvy 27

Alarm Signal

ab

Mp a

2NJ y2
¢ 1-168220D6.coAudcFy Alar® Signalshall anmunciate for

NE LIS Pridréty

4

u
g

TechnicalAlarm ConditionsTable 208.102 modifies Table €haracteristics of thburst of auditory Alarm
Signalsfor ME Equipmenthat includes in itdntended Usemonitoring ofPatientsthat arenot
continuously attendedby a clinicaDperatorin Normal Use

y 2 (
AlK
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The Accompanying Documerstisalldescribe how the Responsible Organizatiay enable or disable
auditory Alarm Signals fdrow Priority Alarm Conditions anahay restrict access to control over the

Interburst Intervalfor allauditory Alarm Signals. The requirements of 6.7 of IEC 60682006 apply.

NOTE: This adaptation of Table 3 of IEC 6A682006 necessitated an additional configuration capability for this ME
Equipment. This capability mecessarywhen the Responsible Organization needs auditory Alarm Signals for Low Priority Alarm
Conditions such as for intensive care units when central monitoring is not being used. Risk Managjetibatapplied to
determine the maximum Interburst InteaV for auditory Alarm Signals associated with High, Medium, and Low Priority Alarm
Conditions

Compliance is checked by inspection of the Risk Management File

208.6.3.3.2.101 ¥olumeof auditoryAlarm Signalseducible tozero- If the clinicalOperatorreduces the
volume of auditoryAlarm Signal& zero(no sound pressure), thélarm Sign& InactivationSate Audio
Off shall be indicated unlessME Ejuipmentis part of aDistributed Alarm Systenvhere theAlarm Signals






















































































































































