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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-30: Particular requirements for the basic safely
and essential performance of automated non-invasive
sphygmomanometers

FOREWORD

The International Electrotechnical Commission [IEC) is a warldwide organization for standardization comprising
all national electrotachnical committees {IES Mational Committees). The objact of IEC is to promois
infgrnational co-operation on all questions coneerning standardization in the electrical and eleciranic ields. To
this end and in addition 1o olher aclivities, IEC publishes Inermational Standards, Technical Specilicalions.
Technical Reports, Publicly Available Specifications [PAS) and Guides (hersatter referred to as “IEG
Publicaiion(s]®). Their preparalion iz enirusted 1o technical commiilees; any IEC Malional Commitles inlerasied
in the subject dealt with may participate In this preparatory work. International, gowernmenial and non-
gawermmental arganizations laising with the |[EC alse paricipate in this preparation. |[EC collaborates closely
with the International Grganizetion for Stendardization (150 In accordance with conditions detarminad by
agregmant belween the two organizations

The formal decisions or agreemanis of IEC on lgchnical maliers eeprass, as nearly as possible, an infernational
consensus of opinien on the relevant subjects since esch technical committee has represeration from all
imargsiad IEC National Commitlaas

IEC Publications have the form of recommendations for intermational wse and are accepied by [EC Mational
Committaas in that sense. While all reasonable efiors are made to ensure thail the technical contant of 1EG
Publications is accurale, IEC cannot be held responsible for the way in which they are used or for any
riginterpretalion by any end user.

In order te promote intarnational uniformity, |ES Matensl Gommittees undertake io apply IEC Publications
fransparenily to the maximem exient possible in their national and regional publications. Any divergence
batwesen any IEC Fublication and the serrezponding nalional o regional publicalion shall be clearly indicated in
thia latter,

IEC iseli doms not provide any attestation of conformity. Independent cedification bodies provide conformity
assegsmeant services and, In some areas. sccess to IEC marks of confarmity. 1IEC Iz not responsible for any
sarvices carriad out by indapendent certification bodies,

Al wsers should ensure that they have the latest edition of this publication.

Mo liability shall attach o IEC of ils direclars, employess, servants or agenis including individual experts and
membars of its technical committaas and |IEC Mational Committaas for any persanal injury, proparty damage or
ather damage of any nature whatsoever, whether direct or indirect, or for costs {ingluding legal feas) and
axpanses arising out of the publication, use of, or ralience wpon, this |ES Fublication or any othar IEC
Pubdicadions.

Agtention is drawn to the NMormative references cibed in this publication. Use of the referenced peblications is
indispensable for the correct application of this publication.

Attention is drawn to the possibilily that some of the glemanis of this IEC Publication may be the subject of
patent rights. IEC shall nol be hald respansible lor idantilying any ar all such patent rights.

International standard IEC 80801-2-30 has been prepared by a Joint Working Group of
subcommittes 620: Electromedical equipment, of IEC technical commiltee &2: Electrical
eguipmeant in medical practice, and of subcommittes SC3: Lung wventilators and related

eqguipment, of 150 technical committee 121: Anaesthetic and respiratory eguipment.

Thiz szecond edition cancels and replaces the first edition published in 2008 and
Amendment 1:2013. Thizs edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition;
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a) alignment with IEC 60601-1:2005/AMD1:2012 and IEC 60601-1-8:2006/AMD1:2012 [1]7,
and with IEC 60&01-1-2:2014 and IEC 60601-1-11:2015:

bl referencing IEC 60601-1-10:2007 and IEC 60601-1-12;

) changing an OPERATOR-accessible Curr-sphygmomanometer connector from  not
compatible with the 150 594 series to compatible with the 130 B0369 series;

d) added additional reguirements for public self-use sphygmomanometers;
e] added a list of PRIMARY OPERATING FUNCTIONS.

This publication is published as a double logo standard,

The taxt of this document is based on the following documents of IEC:

FDIS Aapart on woling
201 S4BFDIS 8201 BEDFRYD

Full information on the voting for the approval of this document can be found in the report on
voling indicated in the above table. In 150, the standard has been approved by 14 P members
out of 15 having cast a vole.

This publication has been drafted in accordance with the ISQ/IEC Directives, Part 2.

In this documeant, the following print lypes are used:

— requiremenis and definitions: roman type;
— test specilications: ilalic lype;

— informative mataerial appearing outside of lables, such as notas, examples and rafarances: in smaller typa
Mormative text of tablas is also in a smallar typs;

— TERMS DEFINED IN CLALSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR AS
MOTED: SMALL CAPITALS,

In referring to the structure of this documeant, the term
— "clause” means ong of the sevenieen numbered divisions within the table of confents,
inclusive of all subdivisions {e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);

— "subclause" means a numbered subdivision of a clavuse (e.g. 7.1, 7.2 and 7.2.1 are all
subclauses of Clause 7).

Relarances o clauses within this document are preceded by the term "Clause” lollowed by
the clause number. References o subclauses within this particular standard are by number
anly,

In this document, the conjunclive "or® is used as an "inclusive or® 30 a statement is true if any
combination of the conditions is true.

The verbal forms used in this document conform to usage described in Clause 7 of the
ISOVIED Directives, Part 2, For the purposes of this document, the auxiliary verb:

= "shall" means that compliance with a reguirement or a test is mandatory for compliance
with this document;

= "should® means that compliance with a reguirement or a test iz recommended but iz not
mandatory for compliance with this document;

1 Figures in square brackets refer to the Bibliography.
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— "may” is used to describe a parmissible way o achieve compliance with a requirement or
test.

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title
indicates that there is guidance or rationale related to that item in Annex AA.

A list of all parts of the BOS01 International standard, published under the genaral title Medical
elecirical equipment, can be found on the |IEC weabsite.

The commiltee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "hitp//webstore.iec.ch® in the data
related to the specific publication. At this date, the publication will be

« recanfirmed,
e withdrawn,

« replaced by a revised edition, or
» amended,

WOTE The attention of wsars of this dogument is drawn to the fact that equipmani manufacturers and fasting
ofganizalions may need & transitional parod follawing publication ol a new, amended of revised |EC publicatian in
which 1o make products in accordance with the naw raquiraments and to aquip themselves for congucting new or
revisad tests. Ib is the recommendation of the commibtieas thal the content of this publicatien be adopted for
implemeantation nationally not earlier than 3 years from the date of publicatien,
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INTRODUCTION

The minimum safety requirements specified in this particular standard are considered fo
provide for a practical degree of saftety in the operation of an AUTOMATED SPHYGMOMANOMETER.

The requirements are followed by specifications for the relevant tesis.

Following the decision taken by subcommittes 620 at the meeting in Washington DG in 1979,
a "General guidance and rationale® section giving some explanatary notes, where appropriate,
about the more important reguirements is included in Annex AA, It is considered that
knowledge of the reasons for these requirements will not only facilitate the proper application
of the standard but will, in dug course, expedite any revision necessilated by changes in
clinical practice or as a result of developmenis in fechnology. Howewver, the Annex AA does
not form part of the requiremenis of this document,
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-30: Particular requirements for the basic safety and essential
performance of automated non-invasive sphygmomanometers

201.1 Scope, object and related standards

Clause 1 of the general standard? applies, except as follows:

201.1.1 Scope

Replacamaeant:

Thiz part of the 80601 International Standard applies 1o the BASIC SAFETY and ESSEMTIAL
FERFORMAMCE of AUTOMATED SPHYGMOMANOMETERS, hereafter referred to as ME EQUIPMENT,
which by means of an inflatable curr, are used for non-continuous indirect estimation of the
BLOOD PRESSURE without arterial punciure.

MWOTE 1 Equipmani that performs indirect DETEAMIMATION of the BLOOD PRESSURE withoul arerial punciure doas
il l'.'lil'-l‘.‘ﬂ'"}' meagure [ha BLOOD PRESSURE. It i'.‘-I1|:|l' aglimalas (ha BLODD PARESSURE.

Thiz document specifies reqguirements for the BASIC SAFETY and ESSENTIAL FERFORMAMCE for
thiz ME EQUIPMENT and 1% ACCESSORIES, including the regquirements for the accuracy of a
DETERMIMATICN.

This document covers automatic elecirically-powered ME EQUIPKMENT used for the intermittent,
indirect estimation of the BLOOD PRESSURE withouwt arterial puncture, including BLOOD
PRESSURE monitors for the HOME HEALTHCARE EMVIROMMENT.

Reguiremeants for indirect estimalion of the BLOOD PRESSURE withoul arterial punclure
ME EQUIFMENT wilh an electrically-powered PRESSURE TRAMSDUCER and/or displays used in
conjunction with a stethoscope or other manual methods for delermining BLOOD PRESSURE
[HOM=-AUTOMATED SPHYGMOMANOMETERS) are spacified in documeant 150 B1060-1 [2].

If a clause or subclause is specifically intended to be applicable to ME EQUIPMENT only, or to
KME SYSTEMS only, the title and content of that clause or subclavse will say so. If that is not the
caze, the clause or subclause applies both to ME EQUIPMENT and to ME S¥STEMS, as relevant.

HAzaRDs inherent in the intended physiclogical function of ME EQUIPMENT or ME SYSTEMS
within the scope of this document are nol coverad by specilic requirements in this documeant
excapt in 201.11 and 201.1058.3.3, as well as 7.2.13 and 8.4.1 of IEC BOE01-1:2005.

MOTE 2 See also 4.2 of IEC 60601-1:2005 and IEC G0G01-1:2005 AMDT 2012,
201.1.2  Object

Raplacemaeant:

The object of this particular standard iz to establish particular BASIC SAFETY and ESSEMTIAL
FERFORMAMCE requirements for an AUTOMATED SPHYGMOMANOMETER as defined in 201.3.201.

2 The gensral standand is IEC 80801-1:2005 and 1EC BDED1-1:2005/AMD1 2012, Medical alecirical aquigment —
Part 1: General requiremseniz for basic sately and essanhal perdarmancs.
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201.1.3 Collateral standards

Addition:

This particular standard refers to those applicable collateral standards that are listed in
Clause 2 of the general standard and Clause 201.2 of this particular standard.

IEC 60B01-1-2, IEC 60601-1-6, |EC 60601-1-10, |IEC 60601-1-11 and |EC 60601-1-12 apply
as modified in Clauses 202, 206, 210, 211 and 212 respectively. IEC 60601-1-3 [3] does not
apply. All other published collateral standards in the |EC 60801-1 series apply as
published [1] [4].

201.1.4 Particular standards

Replacement:

In the IEC 60601 series, particular standards may modify, replace or delete requirements
contained in the general standard and collateral standards as appropriate for the particular
ME EQUIPMENT wnder consideration, and may add olher BARIC SAFETY and ESSEMNTIAL
PERFORMAMCE raquiremenis.

A requirement of a particular standard takes prigrity over the general standard.

For brevity, |[EC 60601-1:2005 and |EC &0601-1:2005/AMDT:2012 are referred to in this
particular standard as the general standard, Collateral standards are referred to by their
document number.

The numbering of clauses and subclauses of this particular standard corresponds 1o that of
the general slandard with the prefix 201" {e.g. 201.1 in this document addresses the contant
of Clause 1 of the general standard) or applicable collateral slandard with the prefis "20x",
where x s the final digitiz) of the collaleral slandard document number (e.g. 202.4 in this
particular standard addresses the content of Clauze 4 of the IEC BOB01-1-2 collateral
slandard, 203.4 in this particular standard addresszes the content of Clause 4 of the
IEC BOB01-1-3 collateral slandard, etc.). The changes (o the lext of the general standard are
spacilied by the use of the following words:

"Replacement” means that the clavse or subclavse of the general standard or applicable
collateral standard is replaced completely by the text of this particular standard.

"Addition” means that the text of this particular standard is additional to the requiremenis of
the general standard or applicable collateral standard.

"Aamendment” means that the clause or subclause of the general standard or applicable
collateral standard is amended as indicated by the text of this particular standard.

Subclauses, figures or tables which are additional to those of the general standard are
numbered starting from 201.101. However, due to the fact that definitions in the general
standard are numbered 3.1 through 3.147, additional definitions in this document are
numbered beginning from 201.3.201. Additional annexes are lettered AA, BB, elc., and
additional items aa), bb), eftc.

Subclauses, figures or lables which are additional 1o those of a collateral slandard are
numbered starting from 20x, where "x" is the number of the collateral standard, e.g. 202 for
IEC BOB01-1-2, 203 for IEC 80601-1-3, elc.

The term "this document” is used to make reference to the general standard, any applicable
collateral standards and this particular standard taken together,
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Where there is no correspanding clause or subclause in this particular standard, the clause or
subclause of the general standard or applicable collateral standard, although possibly not
relavant, applies without modification; whara it is intended that any part of tha general
standard or applicable collateral standard, although possibly relevant, is not to be applied, a
statement to that effect is given in this particular standard.

201.2 Mormative references

WOTE  Informative refargnces are listed in tha bibliography beginning on page 54,

Clause 2 of the general standard applies, except as follows:
Replacemeant:

IEC 60B01-1-2:2014, Medical electrical equipment = Part 1-2! General requiraments for basic
safely and essential performance - Collateral Sfandard: Electromagnelic disturbances -
Reguwrements and lesis

IEC BOEDT-1-6:2010, Medical eleclrical equipment — Part 1-8; General requirements for basic
safely and essential performance — Collateral standard: Usability
IEC 60E01-1-6:2010/AMD 12013

Addition:

IEC GODE8-2-27:2008, Environmental lesting = Part 2-27; Tesls - Test Ea and guidance:
Shock

IEC 60068-2-64:2008, Environmental testing — Parf 2-64: Tesfs — Tesf Fh: Vibration, broad-
band random and guidance

IEC 6OB01-1:2005, Medical electrical equipment = Part 1 General reguiraments for basic
safely and essential performance
IEC 60B01-1:2008/AMD 1:2012

IEC 60E01-1-10:2007, Medical elecirical equipment — Part 1-10; General requirements far
basic safefy and essenfial performance — Collateral Standard: Requirements for the
development of physiologic closed-loop controllers

IEC 60601-1-11:2015, Medical elecirical equipmeant = Part 1-11: General reguiremenits lor
baglc safely and esszential perlormance = Collateral Standard: Regulremenis for medical
electrical equipment and medical elecirical systems used in the home healthcare environment

IEC 60601-1-12:2014, Medical elecirical equipment — Part 1-12; General reguirements for
basic safely and essenltial perfformance — Collateral Standard: Requirements for medical
electrical eguipment and medical electrical systems intended for use in the emergency
medical services environment

IEC 60B01-2-2:2017, Medical electrical equipment = Parl 2-2: Parlicwlar requiremants lor the
bazlc zalely and essenial performance of high frequency surgical eguipment and high
freguency surgical accessories

IEC 62366-1:2015, Medical devices — Part 1 Application of vsability engineering fo medical
devices

IEC B0369-5:2016, Small-bore conneclors for liguids and gases in healthcare applications —
Part 5: Conneclors for limb cuff inflation applications
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IS0 80369-1:—3, Small-bore connectors for liguids and gases in healthcare applications —Part
1: General requirements

IS0 81060-2:2013, MNon-invasive sphygmomanometers —= Part 2: Clinical investigation of
automated measurement type

201.3 Terms and definitions

For the purposes of this document, the terms and definitions given in [EC BOE0T1-1,
IEC 60601-1-8, IEC 60601-2-2:2017 and IEC 62366-1:2015 and the fellowing apply.

122 and IEC maintain terminological databases for use in standardization at the following
addresses:

« |EC Electrapedia: available at http://www.electropadia.org/
# |30 Online browsing platform: available al hilpsfweanw g0 org/obp

HMOTE  Anindex of defined 1erms is found beginning an page 56.

Addifion:

201.3.201

AUTOMATED SPHYGMOMANOMETER

ME EQUIPMENT wged for the non-invasive astimation of the BLOOD PRESSURE by ulilizing an
inflatable CUFF, 8 PRESSURE TRAMSDUCER, a valve for deflation, and/or displays used in
conjunction with aulomatic meathods for determining BLOOD PRESSURE

Wote 1 10 entry:  Components of an AUTOMATED SPHYGMOMANOMETER include manometer, GUFF, valve for deflation
[oMen in cambination with fhe valve lor rapidly eshausting he PREUMATIC SYSTEM), pump for inflation al the
aLapDEA, and connection tubing.

201.3.202
CUFF
part of the AUTOMATED SPHYGMOMANOMETER that is wrapped around the limb of the PATIENT

Note 1 bo entry: & CUFF wsually comprises a ELADRDER and an inelastic part that encloses the BLADDER, or has an
integral BLADDER [l.e., the cuFF, including the BLADDER, | one plece).

[EOURCE: 150 B1060-1:2007 [2], 3.5, modified = In the definition, "non-automated” has been
replaced by "aulomated®, and in the Mote 1 to antry "mighl comprize® has been replaced by
"usually comprises®.]

201.3.203

DETERMIMATION

DETERMIMATION VALUE

result of the PROCESS of estimating BLOOD PRESSURE by the AUTOMATED SPHYGMOMANOMETER

201.3.204

DIASTOLIC BLOOD PRESSURE

DIASTOLIC BLOOD PRESSURE VALUE

minimum value of the BLOOD PRESSURE a5 a resull of ralaxation of the systemic veniricle

Wote 1 to entry;  Becausa of hydrostatic effacts, this value should be determingd with tha CUFF at tha lavel of the
Pl

3 Under preparation. Stege at the tima of publication: ISC/FDIS B0369-1:2017.
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201.3.205
LONG=-TERM AUTOMATIC MODE
modea in which g timer, sel by the OPERATOR, initiates multiple DETERMIMATIONS

201.3.206

MEAN ARTERIAL PRESSURE

MEAN ARTERIAL PRESSURE VALUE

value of the integral of one heartbeat cycle of the BLOOD PRESSURE curve divided by the time
of that cycle

Note 1 fo entry:  Because of hydrostatio effects, this value should be defermined with the transducer at the level of
1ha hea.

201.3.207
HNEOMATAL MODE
mada of AUTOMATED SPHYGMOMANCOMETER for use with neanates or infants

Wote 1 to entry;  The approximate age range for a newborn [neonate) is from birth 1o 1 month [5] [§]

Wote & to antry;  The approximate age range for an infant is from 1 month 10 2 yaars [5] [§]. For the purposas of
this document, up to 3 years ol age are considered infanls (gee 150 81060-2:2013, 6.1.3).

Mote 3 10 enlry:  The HEOHATAL MODE is used fa limit the maximum pressure to 150 mmHg and frequently has a
diffarent algerithm from other modas intended for older PATIENTS

201.3.208

NOMN-AUTOMATED SPHYGMOMANOMETER

WE EQUIPMENT used for the non-invasive estimation of the BLOOD PRESSURE by ulilizing an
inflatable CUFF with a pressure-sensing element, a valve for deflation, and display used in
conjunction with a stethoscope or other manual methods for estimating BLOOD PRESSURE

Mate 1 19 aniry. CI'.'II'I'IFI’EIr'IEr'I'IS ol thege inglruments inclede manomelar, CUFF, wvalve Tor dellation I:EI"E'I"I in
cambination with the valve for TH.IZIII:""' HHHBIJB‘III"-H thie PHELSIATIC SYSTEM), hand pump or glactro-machanical pu mp
far inflation of the BELADDER, and connaction tubing. & HON-AUTOMATED SPHYGMOMAMOMETER can also conbain
glectra-machanical Gﬂﬂ'lFIIZII'IBI'I[B for prassura control.

[BOURCE: 150 81060-1:2007 [2], 3.11, modified = The definition and the note to entry have
bean rephrased.)]

201.3.209

PATIENT SIMULATOR

egquipment for simulating the oscillometric CUFF pulses and/or auscultatory signals during
inflation and deflation

Mote 1 1o entry: This aquipment 18 not usad for testing accuracy but I8 used In assassing stability of parlarmance.

201.3.210

FHEUMATIC SYSTEM

part of the AUTOMATED SPHYGMOMAMOMETER lhal includes all pressurized and pressure-
contralling components

EXAMPLES CuFF, fubing, conneclors, valvas, PRESSURE TRANSDUCER and pump

[SOURCE: 150 81060-1:2007 [2], 3.16, modified — In the definition, replacement of "non
automated” by "automated”, and in the examples, addition of "pressure”.]

201.3.211
PRESSURE TRANSDUCER
componeant that transforms sensed pressure into an elecirical signal
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201.3.212

PROTECTION DEYICE

parl of ME EQUIPMENT thal, withoul intervention by the OPERATOR, prolects the PATIENT from
hazardous output due o incorrect delivery of energy or substances

201.3.213

SELF-MEASUREMENT AUTOMATIC MODE

mode of AUTOMATED SPHYGMOMANOMETER that iz manuvally initiated and overseen by the
OPERATOR and in which a limited number of repeated DETERMINATIONS are made over a finite
pericd

201.3.214

* SHORT-TEAM AUTOMATIC MODE

mode of AUTOMATED SPHYGMOMANOMETER that is manually inifiated by the OPERATOR and in
which rapid repetitive automalic DETERMINATIONS are made within a specified time pariod

201.3.215

SYSTOLIC BLOOD PRESSURE

SYSTOLIC BLOOD PRESSURE VALUE

maximum value of the BLOOD PRESSURE as a result of the contraction of the systemic ventricle

Note 1 bo entry:  Because of hydrastatic effects, this value should be determingd with the curr al the level of the
heart.

201.4 General requirements
Clause 4 of the general standard applies, excepl as follows:

201.4.3 ESSENTIAL PERFORMANCE

Additional subclavse:

201.4.3.101  Additional ES5ENTIAL PERFORMANCE requirements

Additional ESSENTIAL PERFORMANCE requiramants for an AUTOMATED SPHYGMOMANOMETER are
found in the subclauses listed in Tabla 201.101.

Table 201.101 = Distributed ESSENTIAL PERFORMANCE requirements

Requiremant Subclause
Electrogurgery inlerlerence recovery 2028101
Limits af the error of the manamister 9, 201 .12.1.102
ar generalion o a TECHMICAL ALARM CONDITION 201.11.8.102
M2
Reproducibility of the ELODD PRESSURE DETEAMIMATION and 201.12.1.107
low Bnd high BLOOO PRESSUAE PHYSIOLOGIGAL ALARM COMDITIONS {if 20112310
providad),
ar ganaralion of a TECHHIZAL ALAAM CONDTIKIN 201.11.8.102
M2
2028110 d) indicates methods of avaluating limits of the arror of the manometer as
accaplance critena lollowing specific 1esta required by this documant.

201.5 General requirements for testing ME EQUIPMENT

Clause § of the general standard applies.
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201.6 Classification of ME EQUIPMENT and ME SYSTEMS

Clause & of the general standard applies.

201.7 ME EQUIPMENT identification, marking and documents
Clause 7 of the general standard applies, except as follows:

201.7.2  Marking on the outside of ME EQUIPMENT OF ME EQUIPMENT parls
201.7.2.4 * ACCESS0RIES

Addition:

A CUFF shall be marked with an indication of the correct positioning for the CUFF on the
designated limb over the artery.

Additional subclavses!

201.7.2.101 Display of AUTOMATED SPHYGMOMANOMETERS
If abbreviations are used on the display, they shall be as follows:

= "S"aor "SYS5" for the value of S¥STOLIC BLOOD PRESSURE;
= "D or "DIA" for the value of DIASTOLIC BLOOD PRESSURE;
= "M" ar "MAP" for the valua of MEAN ARTERIAL PRESSURE.

Single letter abbreviations shall be positioned in such a way as to avoid confusion with
Sl units.

The numerical step of BLOOD PRESSURE readings shall be 1 mmHg or 0,1 kPa.

201.7.2.102 " AUTOMATED SPHYGMOMANOMETER with NEONATAL MODE

If an AUTOMATED SPHYGMOMANOMETER i5 intended for use with neonalal PATIENTS and other
FATIEMTS, it should have means for detecting that a curf intended for use with a neonatal
FATIEMT iz connected to the AUTOMATED SPHYGMOMAMOMETER and means for automatically
placing the AUTOMATED SPHYGMOMANOMETER in MEOMATAL MODE when such a CUFF is present.
If these means are not present, the instructions for use shall describe the method for placing
the AUTOMATED SPHYGMOMANOMETER into MEOMATAL MODE and include a warning statement
describing the RIsKs associated with using other than the MEONATAL MODE on a neonatal
PATIEMT.

All ACCESSORIES intended for use only in the NEOMATAL MODE and where the use in other
modes results in an unacceptable RISK shall be marked for neonatal use only,

201.7.2.103 * AUTOMATED SPHYGMOMANOMETER intended for self-use in public areas

If the AUTOMATED SPHYGMOMAMOMETER is intended for self-use in public areas, it shall be
marked on the USER INTERFAGE with the following:

a) precautions for use, including a statement concerning the need to consult a physician for
interpretation of BLOOD PRESSURE values;
b) adequale operaling instructions; and

c) this sphygmomanometer complies with |IEC B0801-2-30:2017,
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EXAMPLES Seli-measuremant station in a pharmacy, fitness centre, workplace inlended lor use by the ganaral
population withaut prafesaional eesistance.

If intended for use with a single CUFF size, the AUTOMATED SPHYGMOMANOMETER shall be
marked on the USER INTERFACE with the following:

d) the range of arm circumference for which the Ccurr is intended = specifically minimum and
maximum upper arm [midpoint) circumference thresholds in centimatres and in inches;
and

e] a statement fo the effact that results might not be accurate if your arm is outside specified
circumfarence range.
201.7.2.104 * Component replacement

It a component can be replaced by the OPERATOR or SERVICE PERSONMEL, and if replacemeant
could affect the BASIC SAFETY Or ESSENTIAL PERFORMANCE of the AUTOMATED
EPHYGMOMANOMETER, the AUTOMATED SPHYGMOMANOMETER or the component shall be marked
with aither a caution to the effect that substitution of a component different from thal supplied
might resull in measureament error, of with a safely sign 150 FO10-M00Z2  (zee
IEC BOB01-1:2005, Table D.2, salely sign 10}.

EXAMPLES CuFF, microphona, connaction tube, esternal powar supply
201.7.2.105 Disposal

The AUTOMATED SPHYGMOMANOMETER and i1z parls shall be marked with regard o disposal, as
appropriate, in accordance with national or regional regulations.

WOTE  See also IEC 60601-1-8 4]

201.7.9.2 Instructions for use

201.7.9.2.1 General

Replacement of the lirst three dashed ifems!

= the use of the AUTOMATED SPHYGMOMANOMETER as intended by the MANUFACTURER, and in
particular:
1) intended medical indication;

EXAMPLE 1 Condilionis) or disease(s) to be screened for, monitored, freated, diagnosed, or prevented.

2) any known resiriclions on ugse or conltraindication{s) (o the use of the AUTOMATED
SPHYGMOMANOMETER;

EXAMPLE 2 AUTOMATED SPHYGMOMANOMETER for usa in an ambulance or halicoptar, for use in the HOME
HEALTHCARE ENVIROHMMENT, lar use with nesnatal of pre-eclamplic PATIENTS.

3) intended PATIENT  population,  including whether or not  the AUTOMATED
SPHYGMOMANOMETER is intended:

i) for use with neonalal PATIENTS,
i) for use with pregnant, including pre-eclamplic, PATIENTS;
EXAMPLE 3 Age, weight, region of bady. health, condition or diagnasis,
4) intended placement of the CUFF; and
5} intended conditions of use;
EXAMFLE 4 Environment, Including hyglenic, reguiraments, frequency of use, lacation, mobility.
= the frequently used functions;

= the parmissible environmental conditions of use, including at least a tempearature range of
10 =C to 40 *C with a relative humidity range of 15 % (o 85 % (non-condensing).
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201.7.9.2.2 Warning and safety notices
Addition, following the nate:

The instructions for use shall include a warning:
aa) regarding the effect of blood flow interference and resulting harmful injury to the PATIENT
caused by continuous CUFF pressure due to connection tubing Kinking;

bb) indicating that too freguent measurements can cause injury to the PATIENT due to blood
flow interference;

co) regarding the application of the curr over a wound, as this can cause furthar injury;

dd} regarding the application of the curF and il pressurization on any limb where
intfravascular access or therapy, or an arlerio-venous [(A-V) shunl is present because of
temporary interferance with blood flow and could result ininjury o the PATIENT,

eg} regarding the application of the CUrFF and ifs pressurization on the arm on the side of a
mastectomy ar lymph node clearance:

fiy regarding the information that pressurization of the CUFF can temporarily cause loss of
function of simultaneously used monifaring ME EQUIPKMENT on the same limib;

ggl regarding the need to check (for example, by observation of the limb concerned) that
operation of the AUTOMATED SPHYGMOMANOMETER does not result in prolonged impairment
of the circulation of the blood of the PATIENT.

201.7.9.2.5  ME EQUIPMENT description
Addition, after the third dashed ifem in the firsl paragraph:

= a description of the operating principles of the AUTOMATED SPHYGMOMANOMETER; and
= RATED ranges of the DETERMIMATICN.

201.7.9.2.9  Operating instructions
Addition:

The instructions for use shall confain the following infermation:
aa} an explanation of the selection of a suitably sized curFr and the application of the CUFF 1o
thi PATIENT;

bb} an explanation of the operating steps needed o oblain accurate routinge resting BLOOD
PRESSURE values for the condition hypertension [¥] [B] [2] [10] [11], including:

1) adjustment of the pressure reduction rate, if applicable:
2) PATIENT posifion in NORMAL USE, including:
il comfortably seated,
iy legs uncrossed,
iiiy feet flat on the floor,
iv) back and arm supported, and
v) middle of the CUFF at the lavel of the right atrium of the haart;

4) a recommendation fhat the PATIENT relax as much as possible and nof talk during the
maasurament PROCEDURE;

4) a recommendation that 5 min should elapse before the first reading is taken;
5) OPERATOR position in MORMAL USE;

cc) an explanation that any BLOOD PRESSURE reading can be affected by the measurement site,
the position of the PATIENT [standing, sitting, lying down) [12], exercise, or the PATIENT'S
physiclogic condition;
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dd) details of what the OPERATOR should do it unexpected readings are obtained;

ee} details of the environmental or operational factors which can atfect the performance of the
AUTOMATED SPHYGMOMAMOMETER andfor ifs BLOOD PRESSURE reading (2.9. common
arrhythmias such as atrial or ventricular premature beats or atrial fibrillation, arterial
sclerogis, poor perfusion, diabetes, age, pregnancy, pre-eclampsia, renal diseases,
PATIENT mofion, frembling, shivering) [13] [14] [15];

fiy a statement, if applicable, that the performance of the AUTOMATED SPHYGMOMANOMETER
can be affected by extremes of temperature, humidity and altitude;

gglif applicable, an explanation of the need to aveid compression or restriction of the
connection tubing; and

hh) the RATED range of CUFF pressure.

201.7.9.2.13  * Mainlenance

Addition, after the second paragraph.

If the AUTOMATED SPHYGMOMANOMETER is intended o be dismantled by the OPERATOR, the
instructions for use shall indicate the correct method of reassemily.

If the BLADDER can be incorrectly inserted into the inelastic part of the CuFfF (e.g. after
cleaning), the CcurF or the instructions for use shall include a detailed description of the
correct manner of insertion of the BLADDER into the inelastic part of the CUFF.

Additional subolavuses!

201.7.9.2.101 Compatibility with HF SURGICAL EQUIPMENT

It the AUTOMATED SPHYGMOMANOMETER complies with the reguiremeants of 2028101, the
instructions for use shall include a statement o the effect thatl this ME EQUIPKMENT is suitable
for use in the presence of elecirosurgery.

If parts of the PRESSURAE TRAMSDUCER of AUTOMATED SPHYGMOMAMOMETER are provided with
protective means against burns to the PATIENT when used with HF SURGICAL EQUIFKMENT, such
means shall be drawn to the attention of the OPERATOR in the instructions for use. If such
means arg absent, such parts shall be idantified in the instructions for usa.

201.7.9.2.102 AUTOMATED SPHYGMOMANCOMETERS for use in NEONATAL MODE

If the AUTOMATED SPHYGMOMANOMETER is equipped with a NEOMATAL MODE, the instructions for
use shall include:

al the maximum pressure that can be applied by the AUTOMATED SPHYGMOMANOMETER {0 the
CLUFEF when in NEQMATAL MODE;

I:\] the range of BLOOD PRESSUAES that the AUTOMATED SPHYGMOMANOMETER can
accommadate when in the NEQNATAL MODE:; and

¢) the ACCESSORIES that the MANUFACTURER recommends for use in MEONATAL MODE o avoid
Brrors and excessive pressure,
201.8 Protection against electrical HaAZARDS from ME EQUIPMENT

Clause B of the general standard applies, excepl as lollows:

201.8.5.5 DEFIBRILLATION-PROOF APPLIED PARTS

Additional subclavse:
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201.8.5.5.101 * PATIEMT CONMECTIONS of AUTOMATED SPHYGMOMANOMETERS

If the APPLIED PART of an AUTOMATED SPHYGMOMAKNOMETER has PATIENT COMMNECTIONS, it shall
be classified as a DEFIBRILLATION-FROOF APPLIED PAAT.

201.9 Protection against mechanical HAZARDS of ME EQUIPMENT and
ME SYSTEMS

Clause 9 of the general standard applies.

201.10  Protection against unwanted and excessive radiation HAZARDS

Clause 10 of the general standard applies.

201.11  Protection against excessive temperatures and other HAZARDS
Clause 11 of the general standard applies.,

201.11.8 Interruption of the power supply/SUPPLY MAINS 10 ME EQUIPMENT

Addition:

201.11.8.101 * Switching off

When the AUTOMATED SPHYGMOMAMOMETER is switched off by the OPERATOR, with the CUFF
inflated, the cuer shall deflate within 30 s to the values indicated in Table 201.102.

Table 201.102 - CuFF deflation pressure

Maode CUFF pressure
HEQMATAL MODE = 5 mmHg (0,7 kPa)
Any other made £ 15 mmHg {2,0 kPa}

Compliance is checked by functional testing.

201.11.8.102 Imterruption of the SUPPLY MAINS

When the SUPPLY MAINS o the AUTOMATED SPHYGMOMANOMETER is inferrupled, the CUFF shall
deflate within 30 s to the values indicated in Table 201.102, and any indication of BLOOD
PRESSURE shall be cancelled,

Whan the SUPPLY MAINS I8 restaored, the AUTOMATED SPHYGMOMANOMETER:

a] shall confinue in the same mode of operation and with all CPERATOR settings unchanged,
ar

bl shall
1) remain incperative, and

2) if provided with SHORT-TERM AUTOMATIC MODE oOF LONG-TERM AUTOMATIC MODE, be
equipped with an ALARM S¥STEM that includes a TECHMICAL ALARM COMDITION that
indicates the AUTOMATED SPHYGMOMANOMETER is inoperative.

AN AUTOMATED SPHYGMOMAMOMETER that automatically switches over to operafion from an
INTERMAL ELECTRICAL POWER SOURCE and continues o operate normally shall be exempt from
these requiremeants,
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Compliance is checked with the following fest,

cl Make a8 DETERMINATION wlilizing & PATIENT SIMULATOR and observe the AUTOMATED
SPHYGMOMANOMETER operating mode, Interrupt the SUPPLY MAINE for a period exceeding
20 =,

gl Confirm that the CUFF is sufficiently deflated and that the indicated BLOOD PRESSURE
dizappears within 30 s,

&) Restore the sUPPLY MAINS and confirm that the AUTOMATED SPHYGMOMANOMETER!

= continues in the same mode of cperalion and with all oPERATOR sellings unchanged;
or

= ramaing inoperative and, I eguipped wilh SHORT-TEARM AUTOMATIC MODE OF LONG-TEAM
AUTOMATIC MODE, thal 8 TECHNICAL ALARM CONDITION s genarated.

201.11.8.1023 " INTERMAL ELECTRICAL POWER SOURCE

AN AUTOMATED SPHYGMOMANOMETER powerad from an INTERMAL ELECTRICAL POWER SOURCE
shall incorporate means:

a] in case of INTERMAL ELECTRICAL POWER SOURCE failure or deplefion, which does not allow
the AUTOMATED SPHYGMOMANOMETER fo meesf the BASIC SAFETY and ESSENTIAL
PERFORMAMCE requiraments of this document,

1) for protective shutdown, and
2) for cancelling the indicated BLOOD PRESSURE;
b) of determining the slate of the power supply.

Compliance is checked by functional testing.

201.12  Accuracy of controls and instruments and protection against
hazardous outputs

Clause 12 of the general standard applies, excepl as lollows:

201.12.1 Accuracy of controls and instruments

Addition:

201.12.1.101 Measuring and display ranges

The measuring and display ranges of the Curr pressure shall be equal to the RATED range for
CUFF pressura,

Values of BLOOD PRESSURE oulside the RATED range for BLOOD PRESSURE shall not be
displayed, and the AUTOMATED SPHYGMOMANOMETER shall be equipped with an ALARM SYSTEM
that includes a TECHMWICAL ALARM CONDITION that indicates when the determined BLOOD
FRESSURE is oulside the RATED range.

Compliance /s checked by funclional testing.

201.12.1.102 Limits of the error of the manometer from environmental conditions

Owver the temperatura ranga of 10 °C to 40 *C and the relative humidity range of 15 % to 85 %
(non-condensing), the maximum arror for the measurement of the CUFF pressure at any point
of the HoMIMAL measuremeant range shall be less than or equal to £3 mmHg (£0,4 kPa) or 2 2
of the reading, whichever is greatar.

Compliance is checked by funclional festing.
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201.12.1.1023 * NOMINAL BLOOD PRESSURE indication range

The AUTOMATED SPHYGMOMANOMETER shall be capable of indicating DIASTOLIC BLOOD PRESSURE
over at least the range of 20 mmHg (2,7 kPa) to 60 mmHg (8,0 kPa) in HECNATAL MODE and
40 mmHg (5,3 kPa) to 130 mmHg (17,3 kPa) otherwise.

The AUTOMATED SPHYGMOMANOMETER shall be capable of indicating SYSTOLIC BLOOD PRESSURE
over al leasl the range of 40 mmHg (5,3 kPa) to 110 mmHg (14,7 kPa) in NECHATAL MODE and
B0 mmHg (2,0 kPa) to 230 mmHg (30,7 kPa) otherwisa,

Compliance is checked with the following fest:

a) Connect the AUTOMATED SPHYGMOMANOMETER 10 8 PATIENT SIMULATOR.

b) Adjust the PATIENT SIMULATOR fo generate signals in such a way fhal the AUTOMATED
SPHYGMOMANOMETER displays DIASTOLIC BLOOD PRESSURE values ol 20 mmHyg (2,7 kPa) or
less and BYSTOLIC BLOOD FRESSURE values of 110 mmMyg (14,7 kPa) or more In NEONATAL
MODE and DIASTOLIC BLOOD PRESSURE values of 40 mmHyg (5,3 kFPa) or less and sYsToLIC
BLOOD PRESSUAE values of 230 mmHyg (30,7 kPa) or more otherwlse.

201.12.1.104 Maximum pressure in NORMAL CONDITION

The maximum pressure oblainable in MORMAL cONDITION shall not excead 150 mmHg (20 kPa)
for an AUTOMATED SPHYGMOMANOMETER in NECHATAL MODE and nol exceed 300 mmHg (40 kPa)
otherwise. An AUTOMATED SPHYGMOMANOMETER may have one, or more than ane, mode.

Compliance is checked by funclional testing in NORMAL CONDITION,

201121105 * Maximum pressure in SINGLE FAULT CONDITION

In any automatic cycling mode of operation, a PROTECTION DEVICE shall be provided,
functioning independently of the normal PHEUMATIC S¥YSTEM control, which in any SINGLE FALLT
COMDITION, shall:

a) pravenl the pressura in the PREUMATIC SYSTEM fram exceading the maximum RATED valua
specified in 201.12.1.104 by more than 10 % for more than 3 5 (see Figure 201.101); and

b) activale if the pressure in the PMEUMATIC SYSTEM exceeds the maximum RATED value
spacified in 201 12.1.104 for 15 & (see Figure 201.102).

YWhen activated, the PROTECTION DEVICE shall deflate the PHNEUMATIC SYSTEM within 30 s to
=153 mmHg (2,0 kPa} and to = 5 mmHg (0,7 kPa) for an AUTOMATED SPHYGMOMANOMETER in
MEOMATAL MODE,

AN AUTOMATED SPHYGMOMANOMETER that only operates in the SELF-MEASUREMENT AUTOMATIC
MODE, whare the PATIENMT i the OPERATOR of the OPERATOR i5 intended to be in continual
allendance, and where the pressure can be released from the CurF by the CPERATOR %
exampl from this reguiremeant.

EXAMPLE 1 Pressure released by disconnacting the CUFF from the AUTOMATED SPHYGMOMANOMETER
EXAMPLE 2 Pressure released by removing tha CUFF from the limb,

Compliance is checked by funclional festing in SINGLE FAULT CONDITION,
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Figure 201.101 = CUFF pressure PROTECTION DEVICE, triggered by overpressure
in SINGLE FAULT CONDITION

201.12.1.106 * Manometer test mode

The AUTOMATED SPHYGMOMAMOMETER shall have a manometer tesl mode thal permils static
pressure measurament over al least the NOMIMAL BLOOD PRESSURE indication range (see
201.12.1.103). Thisz mode shall not be available in WHORMAL UsE, bul restricted lo SERVICE
FERSOMMEL.

EXAMPLE 1 A port for connaction to a pressure sourca so that the pressura can be measured by the AUTOMATED
EFHYEMOMANOMETER in a [es] made.

EXAMFLE 2 A port lar connecltion o a relerence manomealer thal can be pressurized by [he AUTOMATED
SPHYGMOMAMOMETER in & 1ast mode.

WOTE  This mode can be usad to verity manometar prassure atcuracy

The technical description shall include a test method that can be used to verify the calibration
of the AUTOMATED SPHYGMOMANOMETER.

Compliance is checked by inspection and funclional testing.
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Figure 201.102 = CUFF preéssure PROTECTION DEVICE, triggered
by prolonged overpreéssure in SINGLE FAULT CONDITION

201121107 * Reproducibility of the BLOOD PRESSURE DETERMINATION

The laboratory reproducibility of the BLOOD PRESSURE DETERMIMATION of the AUTOMATED
SPHYGMOMANOMETER shall be less than or equal to 3,0 mmHg (0,4 kPa).

Compliance is checked with the following lesf:

Two samples of the AUTOMATED SPHYGMOMANOMETER of the same MODEL OR TYPE REFERENCE
ara neaded lo parform this les! PROCEDURE.

WOTE At tha baginning of this compliance tesi. neither sampla has bean subjected 10 tha mechanical stress fasts
ol the general standard and the collateral slandards, Step h) subjects AUTOMATED SPHYGMOMANCOMETER A 1o the
stress beste, and the labaratary limits of the changa in arror ol tha BLOOD PRESSURE DETERMINATION ara compared
befare and after these mechanical stresses.

a) Label one sample of the AUTOMATED SPHYGMOMANOMETER as A and the other zample as B.

&) Prior fo perlorming the other ltests ol his document, adiusl the PATIENT BIMULATOR [o
genarale signals in such a way thal the AUTOMATED SPHYGMOMANOMETER displays
approximaltely 8 DIASTOLIC BLODD PRESSURE value of 40 mmHyg (5,3 kPa) and a svsroLic
BLOOD PRESSURE wvalue of 7O mmHg (9,33 kPa) al a pulse rate of 140 beals/min in
NEOMNATAL MODE and 8 DIASTOLIC BLODD FPRESSURE value of 80 mmHg (10,67 kFa) and a
SYSTOLIC BLOOD PRESSURE value of 120 mmHyg (16,0 kPa) al a pwise rate of 80 beals/min
otharwise. Elther sample ol the AUTOMATED SPHYGMOMANOMETER may be used lor this slep.
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¢l Perform 20 gonseculive DETEAMINATIONS Wwilh AUTOMATED SPHYGMOMANOMETER B.
Caloulate the means and slandard deviations for both the DIASTOLIC BLOOD PRESSURE and
thae S¥STOLIC BLODD PRESSURE.

d) Hecord these resulls as the AUTOMATED SPHYGMOMANOMETER B starting values.

g) Confirm that the standard dewviation of the DIASTOLIC BLOOD PRESSUAE and of the SYSTOLIC
BLOOD PRESSURE are < 2,0 mmHyg (= 0,27 kPa) for the AUTOMATED SPHYGMOMANOMETER B
starling values. If either one of these criteria is nol mel, the combination of the simulalor
and AUTOMATED SPHYGMOMANOMETER has Insullicient stabillly 1o perform his les!
PROCEDURE.

fi Using the same PATIENT SIMULATOR and seffings as in b), perform 20 consecufive
DETEAMINATIONS with AUTOMATED SPHYGMOMANOMETER A. Calculate the means and
standard dewviations for both the DIASTOLIC BLOOD PRESSURE and fhe SYSTOLIC BLOOD
PRESSURE.

gl Record these results a5 the AUTOMATED SPHYGMOMANOMETER A slarfing values,

hl Using AUTOMATED SPHYGMOMANOMETER A, perform at least the following fesis, without the
simulalion of SINGLE FAULT CONDNTIONS, of this parlicwlar standard: 201,727,702,
Z07.15.3.5.107, and IEC §0607-1:2005 and IEC G06071-1.2005/AMDT:2012, 15.3.2, 15.3.3
and 1534 as well as, if applicable, EC 606071-1-711.20715 831, 710.7, and
IEC 606071-1-12:2014, 8.1.7 and 10.7.1,

i} Using the same PATIENT SIMULATOR and setlings as in b), perform 20 DETERMINATIONS with
AUTOMATED SPHYGMOMANOMETER A, Calculate the means of the IASTOLIC BLOOD PRESSURE
and the sYsTOLIC BLOOD PRESSURE.

/' Record these results as the AUTOMATED SPHYGMOMANOMETER A ending values.

kl Using the same PATIENT SIMULATOR and sellings as in b), perform 20 DETERMINATIONS wilh
AUTOMATED SPHYSMOMANOMETER B. Calewlate the means af the MASTOLIC BLOOD PRESSURE
and the sYsSTOLIC BLOOD PRESSURAE.

Il Record these resulls as the AUTOMATED SPHYGMOMANOMETER B ending values.,

m} For AUTOMATED SPHYGMOMANCMETER B ending values, confirm that the sftandard devialion
of the MASTOLIC BLOOD PRESSURE and of the SYSTOLIC BLOOD PRESSURE are = 2,0 mmHg
(= 027 kPa). If either one of these crileria Is nol mel, the combination of the simulator and
AUTOMATED SPHYGMOMANOMETER has insufficient stability to perform this test PROCEDURE.

n) For AUTOMATED SPHYGMOMANOMETER B, conlirm that the absolute value of the difference
bafween the mean slarling values calculaled in ¢) and ending values calcuwlaled in m) are
<= 2,0 mmHg (= 0,27 kPa). If either one of these criteria is not met, the combination of the
simulator and AUTOMATED SPRYGMOMANOMETER has insufficient stability fo perform this test
PROCEDURE.

a) For AUTOMATED SPHYGMOMANOMETER A, conlirm that the absolute value of the difference
bafween the mean starling values calculaled in 1) and ending values calculaled in ] are
= 5,0 mmHg (= 0,67 kPa).

201.12.3 ALARM SYSTEMS

Addition:

201123101 Additional ALARM SYSTEM reqguirements

If an AUTOMATED SPHYGMOMAMOMETER has an ALARM SYSTEM that includes PHYSIOLOGICAL
ALARM COMDITIONS, it shall be equipped with anm ALARM S5¥STEM that detecis an ALARM
COMDMTION to indicate both a PHYSIOLOGICAL ALARB COMDITION for low BLOOD PRESSURE and a
PHYSIOLOGICAL ALARKM COMDITION for high BLOOD PRESSURE. These ALARM COMDITIONS shall be
at least MEDIUM PRIORITY, unless an INTELLIGENT ALARM SYSTEM is ulilized that uses additional
physiological information to determine that these ALARM CONDITIONS are not true. These ALARM
COMDMTIONS may be for SYSTOLIC BLOOD PRESSURE, DMASTOLIC BLOOD PRESSURE, or MEAN
ARTERIAL PRESSUAE.

Compliance is checked by funclional testing.
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201.13 HaZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT

Clause 13 of the general slandard applies.

201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

Clause 14 of the general standard applies,

201.15 Construction of ME EQUIPMENT
Clause 15 of the general standard applies, except as follows:

201.15.3.5 Rough handling test

Additional subclavses!

201.15.3.5.101  * Shock and vibration (robustness)

AN AUTOMATED SPHYGMOMAMNOMETER or its parts shall have adeguate mechanical strength
when subjected to mechanical stress caused by NOAMAL USE, pushing, impact, dropping. and
rough handling. & FIXED AUTOMATED SPHYGMOMANOMETER is exempl from the requiremenis of
this subclause.

After the following tests, the AUTOMATED SPHYGMOMANOMETER shall not cause an unacceptable
Risk and shall function normally.

MOTE 1 Additional requiremants are found in IEC B0601-1-11 and IEC §0801-1-12
Compliance is checked by the following tests:

a) Shock test in accordance with 1EC g0088-2-27.2008 using the conditions of test fype 7
or 2;

MOTE 2 Thig represenis [EC TR 80721-4-7 [16], Class TM2.
1) test type: Type 1.

— peak acceleration: 150 mis€ (15 g);

—  durgtion: 11 ms;

—  puise shape: half sine;

— number of shocks: 2 shocks per direction per axis (18 tatall,
2} test ype! Type 2!

— peak acceleration: 300 mi/s€ (30 g);

= duralion: 6 ms;

— pulse shape: half sine;

— number of shocks: 3 shocks per direction per axis (18 tatall,

For a HAND-HELD AUTOMATED SPHYGMOMANOMETER, the requirements in 15.3.4.7 of the general
sltandard may be substituted for this reguirement.

b) Broad-band randem vibration according to IEC B0088-2-64:2008 using the following
conditions:!
WOTE 3 This represents [ES TR 60721-4-7, [16) Classes TM1 and Thiz.
1} acceleralion ampiitude.;
— 10 Hz to 100 Hz: 1,0 {m/55)¥/Hz;
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— 100 Hz to 200 Hz: -3 ab/octave,
— 200 Hz to 2 000 Hz: 0,5 (m/s2)2/Hz;
2} duralion: 30 min per each perpendicwlar axis (3 total),

The reguireaments in IEC &0601-1-11:2015, 10.1 or IEC 8060T-1-12:20014, 10.1.1, in fotal or in
pari, may be subsiiluled for the corresponding reguiremeants of this subclause.

201.16 MEe SYSTEMS

Clause 16 of the general standard applies.,

201.17  Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS
Clause 17 of the general standard applies.

Additional clauses!

201.101 Requirements for CUFFS

201.101.1 * Construction

The curr shall contain or incorporate a BLADDER.

The CUFF shall be constructed such that when the CUFF is applied to a limb, the construction
ensures that the CUFF is the correct size or the CUFF shall be marked with an indication of the
range of limb circumference for which the CUFF is appropriate,

HOTE Additional marking requiremeants lar AUTOMATED EPHYGMOMANDMETERS inlendad lor sell-uge in public areas
are found in 201, 7.2, 104

Compliance is checked by inspechion,

201.101.2 * Pressurization

The CUFF and BLADDER and connection tubing shall be capable of withstanding an internal
pressurg equal to 180 mmHg (24 kPa) for an AUTOMATED SPHYGMOMANOMETER in MEDMATAL
MODE and equal to 360 mmHg (48 kPa) otherwise. The BLADDER shall be completely retained
in the CUFF during this pressurization,

Compliance /s checked by funclional testing. Utiize a mandral for these lesis.

201.101.3 * AUTOMATED SPHYGMOMANOMETER intended for self-use in public areas with a
single CUFF size

For an AUTOMATED SPHYGMOMAMOMETER intended for adull self-use in public areas with a
single CUFF size:

al the limb size distribution [see 130 81060-2:2013, 5.1.4) of the CUFF shall have a RATED
range of mid-upper-arm circumference that includes at least 22 cm to 42 cm [17]; or

bl the AUTOMATED SPHYGMOMANOMETER shall not display a BLOOD PRESSURE reading when the
mid-upper-arm circumference is outside the RATED range of the CUFF,

Compliance is checked by inspaction.
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201.102 * Connection tubing and cUFF connectors

OPERATOR-accessible, withoul the usze of a ToOOL, SMALL-BORE conneclions belween the
AUTOMATED SPHYGMOMAMOMETER, CUFF, and conneclion fubing shall be equipped with a
cannector that complias with 150 B0369-14 ar IEC B0368-5.

Compliance is checked by inspaction.

201.103 Unauthorized access

To prevent lampering or unauthorized access, means shall be provided to resirict access o
the RESPOMNESIELE ORGAMIZATION, far all controls, including those for PEMS, which can affect the
acouracy of the AUTOMATED SPHYGMOMANOMETER.

EXAMFLE HAeguiring a roov tor epening.

Compliance is checked by inspaction.

201.104 * Maximum inflating time

Im WORBMAL CONDNTION in any automatic cycling mode of operation, a pressure relief
PROTECTION DEVICE shall ensure that the CUFF shall mot inflate above the values in
Table 201,103 for more than 180 g, or in NECMATAL MODE 30 5. See Figure 201,103,

In SINGLE FAULT COMDMTION, in any aulomatic cycling mode of operation, a pressure relief
FROTECTION DEVICE, funclioning independently of the NORMAL COMDITION PROTECTION DEVICE,
shall ansure that the cuFF does nol inflate above the values in Table 201.103 for more than
180 &, of in NEOHMATAL MODE 30 5. See Figure 201.103.

Table 201.103 = CUFF inflation pressure

Moda Curr pressura
NECMATAL MODE = 3 mmHg (0.7 kPa)
Any other mode = 16 mmHg (2,0 kPa)

AN AUTOMATED SPHYGMOMANOMETER that only operates in the SELF-MEASUREMENT AUTOMATIC
MODE, where the PATIENT is the OPERATOR or the OPERATOR is intended to be in continual
attendance, and where the pressure can be released from the CUFF or the limb by the
COPERATOR i5 exempl from the SINGLE FAULT COMDITION raquirament.

EXAMPLE 1 Pressure released by ihe OPERATOR by  disconnecting the CurF from  the AUTOMATED
SFHYGMOMANOMETER.

EXAMPLE 2 Prassure released by the oPERATOR by remaving the cusr from the limb.

Compliance is checked by introducing any SINGLE FAULT CONDITION and measuring the ime
that the cUFF remains inflated, beginning the Himing measurement as soon as the CUFF
pragsure exceeds either 15 mmHg (2,0 kPa) or 5 mmHg (0,7 kFa), as appropriate.

4 Under preparation. Stage at the time of publication: ISO/FNS BO369-1:2M7.
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1 Unsuccessiul DETERMINATICH

2  Prassure limit
3 Aborted DETERAMIMATION
= 30 § for LONG-TERM AUTOMATIC MODE and 2 5 5 for SELF-MEASUREMENT AUTOMATIC MODE

4
CUFF pressure, P:' a5 a function of lime. NEQHNATAL MODE values in parenthoses.

Figure 201.103 — CuFF pressure and maximum inflation time,
HORMAL CONDITION and SINGLE FAULT CONDITION

201.105 * Automatic cycling modes
201.105.1 LONG-TERM AUTOMATIC MODE
If an AUTOMATED SPHYGMOMAMOMETER is eqguipped with & LONG-TERM AUTOMATIC MODE, 3

PROTECTION DEVICE shall be provided o ensura that:

the total duration of the altermating inflation/deflation pericds in an unsuccessful

al in NORBAL COMDITION:
DETERMIMNATION {see Figure 201.103) shall not exceed the maximum inflation fime

L

specified in 201.104; and

after each successful DETERMIMATION, the CUFF pressure shall be released and shall
remain below the values in Table 201.102 tar at least 30 s (see Figure 201.104); and

-

b
if the duration of deflation below the values in Table 201,102 is less than 30 5 (see

in SIMGLE FALLT COMDITION:
Figure 201.105], then a pressure relief PROTECTION DEVICE funclioning independently

L
of the NORMAL CONDITION PROTECTION DEVICE, shall release the CUFF pressure to the

valuas in Table 201102,
Compliance is checked by funclional testing.
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Figure 201.104 — LONG-TERM AUTOMATIC MODE CUFF pressure in NORMAL CONDITION
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Figure 201.105 — LONG-TERM AUTOMATIC MODE CUFF pressure in SINGLE FAULT CONDITION
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201.105.2 * SHOAT-TERM AUTOMATIC MODE
If & SHORT-TERM AUTOMATIC MODE is available, a PROTECTION DEVICE shall be provided io;

a) ensure that following each individual DETERMINATION, the pressure in the curF shall be
reduced to the values indicated in Table 201102 for at least 2 &, o allow venous return
[see Figure 201.108), and

b) restrict the duration of the SHORAT-TERM AUTOMATIC MODE 1o a maximum of 15 min {see
Figura 201.106). Al the end of this time, the AUTOMATED SPHYGMOMANCMETER shall revert
to tha LOMG-TEAM AUTOMATIC MODE of a manual mode. A further period af the SHORT-TERM
AUTOMATIC MODE may be selecied by a deliberale action of the OPERATOR.

Compliance is checked by functional testing.

8,
mmHg L
15 (5) L
N N N\ .
] I
— o — &
&

Key

1 DOFERATOR slarls EHORT-TEAM AUTOMATIC MODE
2 Dallated lime = 2 & aller @ach DETERMIMATION
3  SHORT-TERM AUTOMATIC MODE limited la 15 min
4 SHORT-TERM AUTOMATIC MODE ends

CUFF préasgure, Pl:' as & lunclion of lime. MEONATAL MODE values in parentheseas,

Figure 201.106 — SHORT-TERM AUTOMATIC MODE CUFF pressure

201.105.3 * SELF-MEASUREMENT AUTOMATIC MODE
201.105.3.1 General

If a SELF-MEASUREMENT AUTOMATIC MODE is available, the AUTOMATED SPHYGMOMANOMETER
shall perform only a manually initiated series of less than ¥ DETERMIMATIONS (see
Figure 201.107), The maximum duration of the SELF-MEASUREMENT AUTOMATIC MODE shall not
excesd 30 min. After the completion of this series of DETERMINATIONS, the AUTOMATED
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SPHYGMOMANOMETER shall revert to a manual mode, A subsequent SELF-MEASLREMENT
AUTOMATIC MODE may be selected by a deliberate action of the OPERATOR.

AN AUTOMATED SPHYGMOMAMNOMETER that operates in & SELF-MEASUREMENT AUTOMATIC MODE
shall not be intended for use with neonatal or infant PATIENTS. AR AUTOMATED
SPHYGMOMANOMETER that operates in & SELF-MEASUREMENT AUTOMATIC MODE shall be intended
for use whera:

a) the PATIENT i the OPERATOR; or
b) the OPERATOR is in continual attendance during the series of DETERMINATIONS.

AN AUTOMATED SPHYGMOMANOMETER operating in the SELF-MEASUREMENT AUTOMATIC MODE may
indicate only a single set of values derived from the series of DETERMINATIONS.

Compliance is checked by inspeclion and functional testing.
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Key
A Start of SELF-MEASUREMENT MODE by The GPERATOR
B Deflated time =z § 5 after each DETERMIMATION
G SELF-MEASUREMENT AUTOMATE: MODE
MOTE SELF-MEASLUREMENT AUTCRATIC MOGE id limiled to 6 DETEARINATIONS
0 SELF-MEASUREMENT AUTOMATIC MODE @nds

CUFF pressurs, PI-__. as a lunclion ol lime

Figure 201.107 — SELF-MEASUREMENT AUTOMATIC MODE CUFF pressure

201.105.3.2 MNORMAL CONDITION

B PROTECTION DEVICE shall be pravided to ensure that in NORMAL COMDITION;
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a) the tolal duration of the alternating inflation/deflation periods in an unsuccessful
DETEAMINATION (see Figure 201.103) shall not exceed the maximum inflation ftime
spacified in 201.104; and

b)] after each successiul DETERMIMATION, the CUFF pressurg shall be released and shall
remain below the pressure values in Table 201102 for at least 5 5 (see Figure 201.107).

Compliance is checked by funclional testing.

201.105.3.2  * SINGLE FAULT CONDITION
A PROTECTION DEVICE shall be provided to ensure that in SINGLE FAULT CONDITION either:

a) if the duration of deflation below the pressure values in Table 201.102 iz less than 5 &
[zee Figure 201.107), then a pressure relief PROTECTION DEVICE funclioning independantly
of the NORMAL COMDITION PROTECTION DEVICE shall release the CUFF prassure 1o tha valuas
in Tabla 201.102;

b] the pressure can be released from the CUFF by the OPERATOR; or

¢} the CUFF can be removed from the limbk by the intended OPERATOR when the CUFF is
inflated to 360 mmHg {48 kPa).

Compliance is checked by functional testing and inspaction of the USABILITY ENGINEERING FILE.

201.106 * Clinical accuracy

Except for the SHORT-TERM AUTOMATIC MODE, each clinical operating mode of an AUTOMATED
SPHYGMOMANDMETER shall comply with 150 81060-2:2013, which contains the requirements
for clinical accuracy and the protocols for investigating the clinical accuracy.

The ACCOMPAMYING DOCUMENT shall discloze thal the SPHYGMOMAMOMETER was clinically
invasligated according (o the reguiremeants of 150 810B0-2:2013.

WOTE  Additional raquirements for tha ACCOMPANYMG DOCUSMENTS ara found in 150 81060-2,

Compliance is checked by application of the tests of IS0 81060-2:207123,

202 Electromagnetic disturbances — Requirements and tests
IEC B0B01-1-2:2014 applies except as follows:

202.4.3.1 Configurations
Addition, aller the las! dashed ltem in the second paragraph:

— if applicable, attachment of ACCESS0RIES as necessary to achieve the BASIC SAFETY and
ESSEMTIAL PERFORMAMCE of the AUTOMATED SPHYGMOMANIMETER,

202.5.2.2.1 Requirements applicable to all ME EQUIPMENT and ME SYSTEMS
Addition fo item b} in the second paragraph:

WNOTE The raquiremanis of this paricular standard are not considarad dewiations or gllowancas,

202.8  Electromagnetic IMMUNITY requirements for ME EQUIPMENT and ME S¥YSTEMS

Clause & of the coll
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