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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

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

sphygmomanometers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standarndization compri
bll national electrotechnical committees (IEC National Committees). The object of~IE€ is to pron
nternational co-operation on all questions concerning standardization in the electrical and-electronic fields
his end and in addition to other activities, IEC publishes International Standards,~Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC-National Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and 1
governmental organizations liaising with the IEC also participate in this préparation. IEC collaborates clo
with the International Organization for Standardization (ISO) in accordance with conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express| as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for ifternational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEG/National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible\ih their national and regional publications. Any diverg¢g
between any IEC Publication and the correspéonding national or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
pssessment services and, in some.areas, access to |IEC marks of conformity. IEC is not responsible for
Services carried out by independent certification bodies.

All users should ensure that they-have the latest edition of this publication.

No liability shall attach to IE€/or its directors, employees, servants or agents including individual experts
members of its technical\committees and IEC National Committees for any personal injury, property damag
pther damage of any.nature whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising ,out_of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the correct application of this publication.

Attentionnis”drawn to the possibility that some of the elements of this IEC Publication may be the subjed
patentrights. IEC shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is

t of

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International standard IEC 80601-2-30 has been prepared by a Joint Working Group of
subcommittee 62D: Electromedical equipment, of IEC technical committee 62: Electrical
equipment in medical practice, and of subcommittee SC3: Lung ventilators and related
equipment, of ISO technical committee 121: Anaesthetic and respiratory equipment.

This second edition cancels and replaces the first edition published in 2009 and
Amendment 1:2013. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
editian:

a) |alignment with IEC 60601-1:2005/AMD1:2012 and IEC 60601-1-8:2006/AMD1:2042.[1] 1,
and with |[EC 60601-1-2:2014 and IEC 60601-1-11:2015;

b) [referencing IEC 60601-1-10:2007 and IEC 60601-1-12;

c) [changing an OPERATOR-accessible CUFF-sphygmomanometer connector from pot
compatible with the 1ISO 594 series to compatible with the ISO 80369 serie’s;

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

This publication is published as a double logo standard.

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

FDIS Report on voting
62D/1548/FDIS 62D/1560/RVD

Fu‘T information on the voting for the approval of this document can be found in the report{on
votjng indicated in the above table. In ISQ,\the standard has been approved by 14 P membgrs
ouf of 15 having cast a vote.

This publication has been drafteddn accordance with the ISO/IEC Directives, Part 2.

In this document, the following print types are used:

— |requirements and definitions: roman type;
— |test specificationsy'italic type;

— |informative material appearing outside of tables, such as notes, examples and references: in smaller type.
Normative text-of tables is also in a smaller type;

— |TERMS_DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR| AS
NOTER:“SMALL CAPITALS.

In tefefring to the structure of this document the term

— "clause" means one of the seventeen numbered divisions within the table of contents,
inclusive of all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);

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

References to clauses within this document are preceded by the term "Clause" followed by
the clause number. References to subclauses within this particular standard are by number
only.

1 Figures in square brackets refer to the Bibliography.
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18

In this document, the conjunctive "or" is used as an "inclusive or" so 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
ISO/IEC Directives, Part 2. For the purposes of this document, the auxiliary verb:

"shall" means that compliance with a requirement or a test is mandatory for compliance

with this document;

"should" means that compliance with a requirement or a test is recommended but is not

mandatory for compliance with this document;
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related to the specific publication. At this date, the publication will be
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"may" is used to describe a permissible way to achieve compliance with a requirement
test.

st of all parts of the 80601 International standard, published under the general title Med
ctrical equipment, can be found on the IEC website.

e committee has decided that the contents of this publicationcwill remain unchanged u
stability date indicated on the IEC website under "http://webstore.iec.ch" in the d

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

[E The attention of users of this document is(drawn to the fact that equipment manufacturers and tes
hnizations may need a transitional period following publication of a new, amended or revised IEC publicatio
Lh to make products in accordance with the~-new requirements and to equip themselves for conducting ne
sed tests. It is the recommendation of,the committees that the content of this publication be adopted
ementation nationally not earlier than 3 years from the date of publication.

or

asterisk (*) as the first character of a title or at the beginning of a paragraph)otitable flitle
indjcates that there is guidance or rationale related to that item in Annex AA.
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IMPORTANT - The “colour inside” logo on the cover page of this publication indica
thdt it contains colours which are considered to be useful for the correct understand

of

ts contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

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

The requirements are followed by specifications for the relevant tests.

Following the decision taken by subcommittee 62D at the meeting in Washington DC in 1979,
a "General guidance and rationale" section giving some explanatory notes, where appropriate,

of the standard but will, in due course, expedite any revision necessitated by chanhgeq in
clinical practice or as a result of developments in technology. However, the AnnexAA does
nof form part of the requirements 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

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

201.1.1 Scope

Replacement:

This part of the 80601 International Standard applies to the BASIC SAFETY and ESSENTIAL
PERFORMANCE of AUTOMATED SPHYGMOMANOMETERS, hereafter referred to as ME EQUIPMENT,
which by means of an inflatable CUFF, are used for—intermittedt hon-continuous indirect
mepsurement estimation of the BLOOD PRESSURE without arterial@uncture.

NOTE 1 Equipment that performs indirect-measurement DETERMINATION, of the BLOOD PRESSURE without artgrial
pungture does not directly measure the BLOOD PRESSURE. It only estimates the BLOOD PRESSURE.

This document specifies requirements for the BASIG-SAFETY and ESSENTIAL PERFORMANCE [for
thi$ ME EQUIPMENT and its ACCESSORIES, including“the requirements for the accuracy of a
DETERMINATION.

This document covers automatic electricallyépowered ME EQUIPMENT used for the intermittgnt,
indjrect—measurement estimation of ,the BLOOD PRESSURE without arterial punctyre;
i esti i , including BLQOD

»1V N A om aaVatdaVaVla a m aVal R arTaln R )

PRESSURE monitors for the HOME HEALTHCARE ENVIRONMENT.

| Refiuirements for indirect-medsurement estimation of the BLOOD PRESSURE without artefial
pumcture ME EQUIPMENT wjthian electrically-powered PRESSURE TRANSDUCER and/or displays
usgd in conjunction with\a stethoscope or other manual methods for determining BLQOD
‘ PRESSURE (NON-AUTOMATED SPHYGMOMANOMETERS) are specified in document ISO 81060-1 ||2].

If § clause or subclause is specifically intended to be applicable to ME EQUIPMENT only, of to
ME|SYSTEMS only, the title and content of that clause or subclause will say so. If that is not the
cage, the clause or subclause applies both to ME EQUIPMENT and to ME SYSTEMS, as relevan}.

HAFPARDS)inherent in the intended physiological function of ME EQUIPMENT or ME SYSTHMS
within(the scope of this document are not covered by specific requirements in this docum
exc i : ; ~373; 2" = =1

NOTE 2 See also 4.2 of IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012.
201.1.2 Object

Replacement:

The object of this particular standard is to establish particular BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements for an AUTOMATED SPHYGMOMANOMETER as defined in 201.3.201.

| 2 The general standard is IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, Medical electrical equipment —
Part 1: General requirements for basic safety and essential performance.
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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.

IEC80601-1-2 is—amended—bythis—particular—standard- IEC 60601-1-2, IEC 60601-1-6,
IEC 60601-1-10, IEC 60601-1-11 and IEC 60601-1-12 apply as modified in Clauses 202, 2086,
210, 211 and 212 respectively. IEC 60601-1-3 [3] does not apply. All other published
colfaterarstandards in the TEC 6060 T-T Series apply as published [T]12T-

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 appropfiate for the particylar
ME|EQUIPMENT under consideration, and may add other BASIC_SAFETY and ESSENTIAL
PERFORMANCE requirements.

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

For brevity, IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 are referred to in this
pafticular standard as the general standard. Collatéral” standards are referred to by their
dog¢ument number.

The numbering of clauses and subclauses of.this particular standard corresponds to tha{ of
thel general standard with the prefix "201" (exg. 201.1 in this document addresses the content
of Clause 1 of the general standard) or:applicable collateral standard with the prefix "2(x",
where x is the final digit(s) of the collateral standard document number (e.g. 202.4 in this
pafticular standard addresses the:gontent of Clause 4 of the IEC 60601-1-2 collatgral
staphdard, 203.4 in this particular~standard addresses the content of Clause 4 of fhe
IEQ 60601-1-3 collateral standard;’etc.). The changes to the text of the general standard pre

specified by the use of the following words:

"Replacement" means_that the clause or subclause of the general standard or applicaple
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 requirementq of
thel general standard or applicable collateral standard.

"Amendmeént” means that the clause or subclause of the general standard or applicaple
collatéeral 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-3-439 3.147, additional definitions in this document are
numbered beginning from 201.3.201. Additional annexes are lettered AA, BB, etc., and
additional items aa), bb), etc.

Subclauses, figures or tables which are additional to those of a collateral standard are
numbered starting from 20x, where "x" is the number of the collateral standard, e.g. 202 for
IEC 60601-1-2, 203 for IEC 60601-1-3, etc.

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 corresponding clause or subclause in this particular standard, the clause or
subclause of the general standard or applicable collateral standard, although possibly not
relevant, applies without modification; where it is intended that any part of the 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 Normative references

NOTE Informative references are listed in the bibliography beginning on page 58.

C

duse 2 of the general standard applies, except as follows:
Replacement:

IEQ 60601-1-2:2007 2014, Medical electrical equipment — Part 1-2: General requirements|for
basic safety and essential performance — Collateral Standard: Electromagnetic-compatibility
disfurbances — Requirements and tests

IEG 60601-1-6:2010, Medical electrical equipment — Part 1-6: Gengkal requirements for bgsic
saflety and essential performance — Collateral standard: Usability
IEC¢ 60601-1-6:2010/AMD 1:2013

Addition:

IEQ 60068-2-27:2008, Environmental testing — Part\2-27: Tests — Test Ea and guidanice:
Shpck

m
Fim
(03}

;

0068-2-31:2008

D
35
Q.
3
&

IEQ 60068-2-64:2008, Environmentaltesting — Part 2-64: Tests — Test Fh: Vibration, bropd-
bampd random and guidance

IEG 60601-1:2005, Medical:&lectrical equipment — Part 1. General requirements for bgsic
saflety and essential perfofmance
IEG 60601-1:2005/AMD 1:2012

IEG 60601-1-10:2007%, Medical electrical equipment — Part 1-10: General requirements |for
basic safety and  essential performance — Collateral Standard: Requirements for fhe
developmentaf\physiologic closed-loop controllers

IEG 60601-1-11:2015, Medical electrical equipment — Part 1-11: General requirements |for
basie/safety and essential performance — Collateral Standard: Requirements for medjcal
elecintal equipment and medical electrical systems used in the home healthcare environment

IEC 60601-1-12:2014, Medical electrical equipment — Part 1-12: General requirements for
basic safety and essential performance — Collateral Standard: Requirements for medical
electrical equipment and medical electrical systems intended for use in the emergency
medical services environment

IEC 60601-2-2:2009 2017, Medical electrical equipment — Part 2-2: Particular requirements
for the basic safety and essential performance of high frequency surgical equipment and high
frequency surgical accessories

IEC 62366-1:2015, Medical devices — Part 1: Application of usability engineering to medical
devices
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IEC 80369-5:2016, Small-bore connectors for liquids and gases in healthcare applications —
Part 5: Connectors for limb cuff inflation applications

1ISQ_80369-1:—3, Small-bore connectors for liquids and gases in healthcare applications —
Palt 1: General requirements

ISQ 81060-2:2013, Non-invasive sphygmomanometers — Part 2: Clinical~~alidation
investigation of automated measurement type

20

Fo
HEQ

and the following apply;—exceptas-follows.

1S(

addiresses:

NO
Ad
20

AU
ME

inflatable CUFF, a PRESSYRE' TRANSDUCER, a valve for deflation, and/or displays used
conjunction with automatic' methods for determining BLOOD PRESSURE

Not
(oft
BLA

1.3 Terms and definitions

the purposes of this document, the terms and definitions given*in IEC 60601-1:20
L 60601-1-2:2007, IEC 60601-1-8:2006, IEC 60601-2-2:2009 2007 and IEC 62366-1:2(

D and |IEC maintain terminological databases for use vStandardization at the follow

IEC Electropedia: available at http://www.electrdpedia.org/

ISO Online browsing platform: available at hitp://www.iso.org/obp
[E An index of defined terms is found beginning on page 61.

ition:

.3.201

[OMATED SPHYGMOMANOMETER
EQUIPMENT used for the. nofn-invasive estimation of the BLOOD PRESSURE by utilizing

bn in combination,_with the valve for rapidly exhausting the PNEUMATIC SYSTEM), pump for inflation of
DDER, and connegtion tubing.

ng

an
in

e 1 to entry: Components of an AUTOMATED SPHYGMOMANOMETER include manometer, CUFF, valve for deflation

the

20
BLA
pafit of thb cUFF that is-inflatable
ps

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

3

Under preparation. Stage at the time of publication: ISO/FDIS 80369-1:2017.



https://iecnorm.com/api/?name=a38d8f06a292494dc60eb3e7a2448b74

-12 - IEC 80601-2-30:2018 RLV © IEC 2018

Note 1 to entry: A CUFF usually comprises a BLADDER and an inelastic part that encloses the BLADDER, or has an
integral BLADDER (i.e., the CUFF, including the BLADDER, is one piece).

[SOURCE: ISO 81060-1:2007 [2], 3.5, modified — In the definition, "non-automated" has been
replaced by "automated", and in the Note 1 to entry "might comprise" has been replaced by
"usually comprises".]

201.3.203

DETERMINATION

DETERMINATION 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 as a result of relaxation of the systemic-yventricle

Notg 1 to entry: Because of hydrostatic effects, this value should be determined with the CUFF at the level of|the
heaft.

HED 60601-1-11__4)_definition 3.2]

201.3.205
LONG-TERM AUTOMATIC MODE
mojde in which a timer, set by the OPERATOR, initiates multiple DETERMINATIONS

201.3.206

MEAN ARTERIAL PRESSURE

MERAN ARTERIAL PRESSURE VALUE
valpe of the integral of one heartbeat cycle of the BLOOD PRESSURE curve divided by the time
of fhat cycle

Notg 1 to entry: Because of hydrostatic effects, this value should be determined with the-cUrF transducer at|the
levgl of thejyheart.

201.3:207

TOTE O

NEONATAL MODE
mode of AUTOMATED SPHYGMOMANOMETER for use with neonates or infants

Note 1 to entry: The approximate age range for a newborn (neonate) is from birth to 1 month [5] [6].

Note 2 to entry: The approximate age range for an infant is from 1 month to 2 years [5] [6]. For the purposes of
this document, up to 3 years of age are considered infants (see ISO 81060-2:2013, 6.1.3).

Note 3 to entry: The NEONATAL MODE is used to limit the maximum pressure to 150 mmHg and frequently has a
different algorithm from other modes intended for older PATIENTS.
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201.3.208

NON-AUTOMATED SPHYGMOMANOMETER

ME EQUIPMENT used for the non-invasive-measurement estimation of the BLOOD PRESSURE by |
utilizing 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

Note 1 to entry: Components of these instruments include manometer, CUFF, valve for deflation (often in
combination with the valve for rapidly exhausting the PNEUMATIC SYSTEM), hand pump or electro-mechanical pump
for inflation of the BLADDER, and connection tubing. A NON-AUTOMATED SPHYGMOMANOMETER can also contain
electro-mechanical components for pressure control.

[S(tURCE: ISO 81060-1:2007 [2], 3.11, modified — The definition and the note to entry thve
be¢n rephrased.]

201.3.209

PATIENT SIMULATOR
equipment for simulating the oscillometric CUFF pulses and/or auscultatory signals during
inflation and deflation

Notg 1 to entry: This equipment is not used for testing accuracy but is used in assessing stability of performanfe.

201.3.210

PNEUMATIC SYSTEM
paift of the AUTOMATED SPHYGMOMANOMETER that includes”all pressurized and pressyre-
controlling components

EXAMPLES CUFF, tubing, connectors, valves, PRESSURE TRANSDUCER and pump.

[SQURCE: I1SO 81060-1:2007 [2], 3.16, modified — In the definition, replacement of "mon
omated" by "automated", and in the examples, addition of "pressure".]

.3.211
SSURE TRANSDUCER
ponent that transforms sensed pressure into an electrical signal

.3.212

PROTECTION DEVICE
paft of ME EQUIPMENT that, without intervention by the OPERATOR, protects the PATIENT from
hazardous output dueitoincorrect delivery of energy or substances

.3.213

F-MEASUREMENT AUTOMATIC MODE
e of AUTOMATED SPHYGMOMANOMETER that is manually initiated and overseen by the
RATOR-and in which a limited number of repeated DETERMINATIONS are made over a fifite
iod

201.3.214

* SHORT-TERM AUTOMATIC MODE

mode of AUTOMATED SPHYGMOMANOMETER that is manually initiated by the OPERATOR and in
which rapid repetitive automatic DETERMINATIONS are made within a specified time period

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 to entry: Because of hydrostatic effects, this value should be determined with the CUFF at the level of the
heart.
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201.4 General requirements

Clause 4 of the general standard applies, except as follows:

201.4.3 ESSENTIAL PERFORMANCE

Additional subclause:

201.4.3.101 Additional ESSENTIAL PERFORMANCE requirements

Adgditional ESSENTIAL PERFORMANCE requirements for an AUTOMATED SPHYGMOMANOMETER

fo

20

@)
Q)

20

@)
Q

20

C

A
g

nd in the subclauses listed in Table 201.101.

Table 201.101 — Distributed ESSENTIAL PERFORMANCE requirements

Requirement Subclause
Electrosurgery interference recovery 202.6.2.101
202.8.101
Limits of the error of the manometer 2, 201.12.1.102
or generation of a TECHNICAL ALARM CONDITION 201.11.8.102
201.12.1.101
Limits-of the-change-in-the-error Reproducibility of the BLOOD RRESSURE 201.12.1.107
DETERMINATION and
201.12.3.101
low and high BLOOD PRESSURE PHYSIOLOGICAL ALARM CONDIFIONS (if
provided),
201.11.8.102
or generation of a TECHNICAL ALARM CONDITION 201.12.1.101

a8 202.8.1.101 d) indicates methods of evaluafing limits of the error of the
acceptance criteria following specific tests‘required by this document.

manometer as

1.5 General requirements\for testing ME EQUIPMENT

use 5 of the general standard applies.

1.6 Classification of ME EQUIPMENT and ME SYSTEMS

use 6 of the géneral standard applies.

1.7 ME EQUIPMENT identification, marking and documents

use 7 of the general standard applies, except as follows:

Are

201.7.2

201.7.2.4 * ACCESSORIES

Addition:

Marking on the outside of ME EQUIPMENT or ME EQUIPMENT parts

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

Additional subclauses:
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201.7.2.101 Display of AUTOMATED SPHYGMOMANOMETERS

If a

bbreviations are used on the display, they shall be as follows:

"S" or "SYS" for the value of SYSTOLIC BLOOD PRESSURE;
"D" or "DIA" for the value of DIASTOLIC BLOOD PRESSURE;
"M" or "MAP" for the value of MEAN ARTERIAL PRESSURE.

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

Th

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

0
m

PAT

.7.2.103102 * AUTOMATED SPHYGMOMANOMETER-With NEONATAL MODE

n AUTOMATED SPHYGMOMANOMETER is intended for*use with neonatal PATIENTS and ot

IENT is connected to the AUTOMATED SPHYGMOMANOMETER and means for automatic

placing the AUTOMATED SPHYGMOMANOMETER _in"NEONATAL MODE when such a CUFF is prese

If t
the
deg
PAT

All
mao

201

ma

nese means are not present, the instructions for use shall describe the method for plac
AUTOMATED SPHYGMOMANOMETER into “NEONATAL MODE and include a warning statem
cribing the RISKS associated with>using other than the NEONATAL MODE on a neon
IENT.

ACCESSORIES intended foruse only in the NEONATAL MODE and where the use in ot
des results in an unacceptable RISK shall be marked for neonatal use only.

.7.2.104103 * AUTOMATED SPHYGMOMANOMETER intended for-public self-use in
public areas

If 1he AUTOMATED ' SPHYGMOMANOMETER is intended for self-use in public areas, it shall

rked on the<USER INTERFACE with the following:

preecautions for use, including a statement concerning the need to consult a physician
interpretation of BLOOD PRESSURE-measurements values;

@

ner

IENTS, it should have means for detecting that a CUFF intended for use with a neonatal

blly
nt.

ng
nt
tal

ner

be

for

, L .
adequate operatinginstructions;—and

this sphygmomanometer complies with IEC 80601-2-30:2017.

EXAMPLES Self-measurement station in a pharmacy, fitness centre, workplace intended for use by the general
population without professional assistance.

If intended for use with a single CUFF size, the AUTOMATED SPHYGMOMANOMETER shall be

ma

rked on the USER INTERFACE with the following:

d) the range of arm circumference for which the CUFF is intended — specifically minimum and

e)

maximum upper arm (midpoint) circumference thresholds in centimetres and in inch
and

€s;

a statement to the effect that results might not be accurate if your arm is outside specified

circumference range.
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201.7.2.405104 * Component replacement

If a component can be replaced by the OPERATOR or SERVICE PERSONNEL, and if replacement
could affect the BASIC SAFETY or ESSENTIAL PERFORMANCE of the AUTOMATED
SPHYGMOMANOMETER, the AUTOMATED SPHYGMOMANOMETER or the component shall be marked
with either a caution to the effect that substitution of a component different from that supplied
might result in measurement error, or with a safety sign 1SO 7010-M002 (see
IEC 60601-1:2005, Table D.2, safety sign 10).

EXAMPLES CuUFF, microphone, connection tube, external power supply

201.7.2.406105 Disposal

The AUTOMATED SPHYGMOMANOMETER and its parts shall be marked with regard to disposal,|as
appropriate, in accordance with national or regional regulations.

NOTE See also IEC 60601-1-9 [4].

201.7.9.2 Instructions for use
201.7.9.2.1 General

Replacement of the first three dashed items:
— |the use of the AUTOMATED SPHYGMOMANOMETER as interided by the MANUFACTURER, and in

particular:

1) intended medical indication;

EXAMPLE 1 Condition(s) or disease(s) to be screengd for, monitored, treated, diagnosed, or preventgd.

2) any known restrictions on use or contraindication(s) to the use of the AUTOMATED
SPHYGMOMANOMETER;

EXAMPLE 2 AUTOMATED SPHYGMOMANOMETER for use in an ambulance or helicopter, for use in the HPDME
HEALTHCARE ENVIRONMENT, for use with heonatal or pre-eclamptic PATIENTS.

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

i) for use with neonatal'PATIENTS,
ii) for use with pregnant, including pre-eclamptic, PATIENTS;
EXAMPLE 3 Age;-weight, region of body, health, condition or diagnosis.
4) intended placement of the CUFF; and
5) intended-conditions of use;

EXAMPLE 4 Environment, including hygienic, requirements, frequency of use, location, mobility.

— |the(frequently used functions;

— [the“permissible environmental conditions of use, including at least a temperature rangg of
10 °C to 40 °C with a relative humidity range of 15 % to 85 % (non-condensing).

201.7.9.2.2 Warning and safety notices

Addition, following the note:

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 frequent measurements can cause injury to the PATIENT due to blood
flow interference;

cc) regarding the application of the CUFF over a wound, as this can cause further injury;
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dd) regarding the application of the CUFF and its pressurization on any limb where
intravascular access or therapy, or an arterio-venous (A-V) shunt is present because of
temporary interference-te with blood flow and could result in injury to the PATIENT;

ee) regarding the application of the CUFF and its pressurization on the arm on the side of a
mastectomy or lymph node clearance;

ff) regarding the information that pressurization of the CUFF can temporarily cause loss of
function of simultaneously used monitoring ME EQUIPMENT on the same limb;

gg) 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

£ Ll H Lo bl ol ol £ Ll PP T
Ul tmec oimiuratiurim UT UTe JTOUU UT UINTT TATICINT.

201.7.9.2.5 ME EQUIPMENT description
Adtlition, after the third dashed item in the first paragraph:

— |a description of the operating principles of the AUTOMATED SPHYGMOMANOMETER; and
— |RATED ranges of the DETERMINATION.

201.7.9.2.9 Operating instructions
Ad{ition:

The instructions for use shall contain the following informatiefn:
aa) an explanation of the selection of a suitably sized-CUFF and the application of the CUFH to
the PATIENT;

bb)an explanation of the operating steps needed. to obtain accurate routine resting BLQOD
PRESSURE—measurements values for the. eondition hypertension [7] [8] [9] [10] [11],
including:

1) adjustment of the pressure reduction rate, if applicable:
2) PATIENT position in NORMAL USEyincluding:
i) comfortably seated,
i) legs uncrossed,
iii) feet flat on the floer,
iv) back and arm ‘supported, and
v) middle ofithe CUFF at the level of the right atrium of the heart;

3) a recommendation that the PATIENT relax as much as possible and not talk during the
measurement PROCEDURE;

4) arecommendation that 5 min should elapse before the first reading is taken;
5) (OPERATOR position in NORMAL USE;

cc)an’explanation that any BLOOD PRESSURE reading can be affected by the measurement sjte,
the position of the PATIENT (standing, sitting, Tying down) [12], exercise, or the PATIENT'S
physiologic condition;

dd) details of what the OPERATOR should do if unexpected readings are obtained;

ee) details of the environmental or operational factors which can affect the performance of the
AUTOMATED SPHYGMOMANOMETER and/or its BLOOD PRESSURE reading (e.g. common
arrhythmias such as atrial or ventricular premature beats or atrial fibrillation, arterial
sclerosis, poor perfusion, diabetes, age, pregnancy, pre-eclampsia, renal diseases,
PATIENT motion, trembling, shivering) [13] [14] [15];

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

gg) if applicable, an explanation of the need to avoid compression or restriction of the
connection tubing; and
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hh) the RATED range of CUFF pressure.

201.7.9.2.13 * Maintenance

Addition, after the second paragraph:

18

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

utilizing the manometer mode (see 201 12 1 107\ and verifving the accuraecv of the manometer gt legst at 50 mr'\ng

(6,7

If {he BLADDER can be incorrectly inserted into the inelastic part of the CUFF (€/g. a

cle
cor

Ad

201

If
201
ME

- kPa)and 200 mmHg (26,7 kPa)-

Bning), the CUFF or the instructions for use shall include a detailed description of
rect manner of insertion of the BLADDER into the inelastic part of the CUFF.

Hitional subclauses:

.7.9.2.101 Compatibility with HF SURGICAL EQUIPMENT

the AUTOMATED SPHYGMOMANOMETER complies with the requirements of—202.6-2-

EQUIPMENT is suitable for use in the presence of electrostrgery.

ter
the

|01

p.8.101, the instructions for use shall include a statement to the effect that this

If parts of the PRESSURE TRANSDUCER or AUTOMATED/SPHYGMOMANOMETER are provided with

prdtective means against burns to the PATIENT whenused with HF SURGICAL EQUIPMENT, slich

mefans shall be drawn to the attention of the OPERATOR in the instructions for use. If slich

mefans are absent, such parts shall be identifiedyn the instructions for use.

201.7.9.2.102 AUTOMATED SPHYGMOMANOMETERS for use in NEONATAL MODE

If the AUTOMATED SPHYGMOMANOMETER>IS equipped with a NEONATAL MODE, the instructions|for

use shall include:

a) [the maximum pressure that.can be applied by the AUTOMATED SPHYGMOMANOMETER to the
CUFF when in NEONATAL MODE;

b) |the range of BLOOD” PRESSURES that the AUTOMATED SPHYGMOMANOMETER ¢an
accommodate wheniin the NEONATAL MODE; and

c) |the ACCESSORIES-that the MANUFACTURER recommends for use in NEONATAL MODE to avpid
errors and excessive pressure.

201.8 Protection against electrical HAZARDS from ME EQUIPMENT

Clguse 8 of the general standard applies, except as follows:

201.8.5.5 DEFIBRILLATION-PROOF APPLIED PARTS

Additional subclause:

201.8.5.5.101 * PATIENT CONNECTIONS of AUTOMATED SPHYGMOMANOMETERS

If the APPLIED PART of an AUTOMATED SPHYGMOMANOMETER has PATIENT CONNECTIONS, it shall

be

classified as a DEFIBRILLATION-PROOF APPLIED PART.
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Protection against mechanical HAZARDS of ME EQUIPMENT and

ME SYSTEMS

201.9

Clause 9 of the general standard applies.

Protection against unwanted and excessive radiation HAZARDS

201.10

Clause 10 of the general standard applies.
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Compliance is checked by functional testing.

Interruption of the SUPPLY MAINS

201.11.8.102

When the SUPPLY MAINS to the AUTOMATED SPHYGMOMANOMETER is interrupted, the CUFF shall

deflate within 30 s to the values indicated in Table 201.102, and any indication of BLOOD

PRESSURE shall be cancelled.
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When the SUPPLY MAINS is restored, the AUTOMATED SPHYGMOMANOMETER:

a)

b)

18

shall continue in the same mode of operation and with all OPERATOR settings unchanged,

or
shall

1) remain inoperative, and

2) if-egquipped provided with SHORT-TERM AUTOMATIC MODE or LONG-TERM AUTOMATIC MODE,
be equipped with an ALARM SYSTEM that includes a TECHNICAL ALARM CONDITION that

indicates the AUTOMATED SPHYGMOMANOMETER is inoperative.

An
INT
the

Co
c)

d)

20

An
sh4

Co

AUTOMATED SPHYGMOMANOMETER that automatically switches over to operation from
FRNAL ELECTRICAL POWER SOURCE and continues to operate normally shall be exemipt fr
se requirements.

mpliance is checked with the following test.

Make a DETERMINATION utilizing a PATIENT SIMULATOR and observe the AUTOMA
SPHYGMOMANOMETER operating mode. Interrupt the SUPPLY MAINS for,a period exceed
30 s.

Determine—whether Confirm that the CUFF is sufficiently deflated and that the indica
BLOOD PRESSURE disappears within 30 s.

Restore the SUPPLY MAINS and—determine—either , confirm that the AUTOMA
SPHYGMOMANOMETER:

— continues in the same mode of operation and’ with all OPERATOR settings unchang|
or

— remains inoperative and, if equipped with, SHORT-TERM AUTOMATIC MODE or LONG-TH
AUTOMATIC MODE, that a TECHNICAL ALARM)CONDITION is generated.
.11.8.103 * INTERNAL ELECTRICAL POWER SOURCE

AUTOMATED SPHYGMOMANOMETER @owered from an INTERNAL ELECTRICAL POWER SOUR
Il incorporate means:

in case of INTERNAL ELECTRICAL POWER SOURCE failure or depletion, which does not al
the AUTOMATED SPHYGMOMANOMETER to meet the BASIC SAFETY and ESSENT
PERFORMANCE requirements of this document,

1) for protective shutdown, and
2) for cancelling-the indicated BLOOD PRESSURE;
of determining‘the state of the power supply.

mpliance is checked by functional testing.

an

[ED
ing

fed

[ED

RM

CE

ow
IAL

20

1:12° Accuracy of controls and instruments and protection against

hazardous outputs

Clause 12 of the general standard applies, except as follows:

Replacement:

201.12.1 Accuracy of controls and instruments

Addition:
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201.12.1.101 Measuring and display ranges

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

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

Co pliarice IS cneckeda Dy runctional testing.

201.12.1.102 Limits of the error of the manometer from environmental conditions

Ovgr the temperature range of 10 °C to 40 °C and the relative humidity range of 15 % to 8% %
(ngn-condensing), the maximum error for the measurement of the CUFF pressure at any point
of fhe NOMINAL measurement range shall be less than or equal to £3 mmHg(20,4 kPa) or 2 %
of {he reading, whichever is greater.

Cofnpliance is checked by functional testing.

201.12.1.103 * 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 NEONATAL MODE &nd
40 [mmHg (5,3 kPa) to 130 mmHg (17,3 kPa) otherwisé.

Thé AUTOMATED SPHYGMOMANOMETER shall be, capable of indicating SYSTOLIC BLOOD PRESSURE
over at least the range of 40 mmHg (5,3 kPa) t6 110 mmHg (14,7 kPa) in NEONATAL MODE &nd
60 mmHg (8,0 kPa) to 230 mmHg (30,7 kRa)-otherwise.

Compliance is checked with the following test:

a) | Connect the AUTOMATED SPHYGMOMANOMETER to a PATIENT SIMULATOR.

b) | Adjust the PATIENT SIMULAFOR to generate signals in such a way that the AUTOMATED
SPHYGMOMANOMETER displays DIASTOLIC BLOOD PRESSURE values of 20 mmHg (2,7 kPa) or
less and SYSTOLIC BLLOOD PRESSURE values of 110 mmHgq (14,7 kPa) or more in NEONA[JAL
MODE and DIASTOLIC BLOOD PRESSURE values of-60 40 mmHg (890 5,3 kPa) or less and
SYSTOLIC BLOOD'PRESSURE values of 230 mmHg (30,7 kPa) or more otherwise.

201.12.1.104 _<Maximum pressure in NORMAL CONDITION

The maximum pressure obtainable in NORMAL CONDITION shall not exceed 150 mmHg (20 kPa)
forlan AUTOMATED SPHYGMOMANOMETER in NEONATAL MODE and not exceed 300 mmHg (40 kPa)
ott‘1erwise. An AUTOMATED SPHYGMOMANOMETER may have one, or more than one, mode.

Compliance is checked by functional testing in NORMAL CONDITION.

201.12.1.105 * Maximum pressure in SINGLE FAULT CONDITION

In any automatic cycling mode of operation, a PROTECTION DEVICE shall be provided,
functioning independently of the normal PNEUMATIC SYSTEM control, which in any SINGLE FAULT
CONDITION, shall:

a) prevent the pressure in the PNEUMATIC SYSTEM from exceeding the maximum RATED value
specified in 201.12.1.104 by more than 10 % for more than 3 s (see Figure 201.101); and

b) activate if the pressure in the PNEUMATIC SYSTEM exceeds the maximum RATED value
specified in 201.12.1.104 for 15 s (see Figure 201.102).
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When activated, the PROTECTION DEVICE shall deflate the PNEUMATIC SYSTEM within 30 s to
<15 mmHg (2,0 kPa) and to < 5 mmHg (0,7 kPa) for an AUTOMATED SPHYGMOMANOMETER in
NEONATAL MODE.

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 by the OPERATOR is
exempt from this requirement.

EXAMPLE 1 Pressure released by disconnecting the CUFF from the AUTOMATED SPHYGMOMANOMETER.

EXAMPLE 2 Pressure released by removing the CUFF from the limb.

Conpliance is checked by functional testing in SINGLE FAULT CONDITION.

4

Pe
mmHg

2
330 (165)
300 (150)
1 /
15 (5) I
<+ > t

<3s S30s

IEC
Key

1 |SINGLE FAUKT/CONDITION occurs
2 |PROTEETION DEVICE activates due to overpressure

CuHF.pressure, P, as a function of time. NEONATAL MODE values in parentheses.

Figure 201.101 — CUFF pressure PROTECTION DEVICE, triggered by overpressure
in SINGLE FAULT CONDITION

201.12.1.106 * Manometer test mode

The AUTOMATED SPHYGMOMANOMETER shall have a manometer test mode that permits static
pressure measurement over at least the NOMINAL BLOOD PRESSURE indication range (see
201.12.1.103). This mode shall not be available in NORMAL USE, but restricted to SERVICE
PERSONNEL.

EXAMPLE 1 A port for connection to a pressure source so that the pressure can be measured by the AUTOMATED
SPHYGMOMANOMETER in a test mode.
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EXAMPLE 2 A port for connection to a reference manometer that can be pressurized by the AUTOMATED
SPHYGMOMANOMETER in a test mode.

NOTE This mode can be used to verify manometer pressure accuracy.

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 functional testing.

P

mmHg 5

330 (165) ’(/

300 (150) e\

1 /
15 (5) /
t
<> «—> s
15s <30s

IEC

Key
1 |[SINGLE FAULT CONDITION occurs
2 |PROTECTION DEVICE activates-due to prolonged overpressure

CUHF pressure, P_, as a fungtion of time. NEONATAL MODE values in parentheses.

Figure 201.102 — CUFF pressure PROTECTION DEVICE, triggered
by prolonged overpressure in SINGLE FAULT CONDITION

201.12.1.107)" Limits—of the change-in—error * Reproducibility of the BLOOD PRESSURE ‘

DETERMINATION

ThesJaboratory—timits—ef—the—change—ir—error reproducibility of the BLOOD PRESSUYRE ‘

DETERMINATION of the AUTOMATED SPHYGMOMANOMETER shall be [ess than or equal to
3,0 mmHg (0,4 kPa).

Compliance is checked with the following test:

Two samples of the AUTOMATED SPHYGMOMANOMETER of the same MODEL OR TYPE REFERENCE
are needed to perform this test PROCEDURE.

NOTE At the beginning of this compliance test, neither sample has been subjected to the mechanical stress tests
of the general standard and the collateral standards. Step h) subjects AUTOMATED SPHYGMOMANOMETER A to the
stress tests, and the laboratory limits of the change in error of the BLOOD PRESSURE DETERMINATION are compared
before and after these mechanical stresses.

a) Label one sample of the AUTOMATED SPHYGMOMANOMETER as A and the other sample as B.
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Prior to performing the other tests of this document, adjust the PATIENT SIMULATOR to
generate signals in such a way that the AUTOMATED SPHYGMOMANOMETER displays
approximately a DIASTOLIC BLOOD PRESSURE value of 40 mmHg (2-# 5,3 kPa) and a
SYSTOLIC BLOOD PRESSURE value of 70 mmHg (18;0 9,33 kPa) at a pulse rate of 140
beats/min in NEONATAL MODE and a DIASTOLIC BLOOD PRESSURE value of 80 mmHg (63
10,67 kPa) and a SYSTOLIC BLOOD PRESSURE value of 120 mmHg (30,7 16,0 kPa) at a pulse
rate of 80 beats/min otherwise. Either sample of the AUTOMATED SPHYGMOMANOMETER may
be used for this step.

Perform 20 consecutive DETERMINATIONS with AUTOMATED SPHYGMOMANOMETER B.
Calculate the means and standard deviations for both the DIASTOLIC BLOOD PRESSURE and

e SYSTOLIC BLOOD FRESSUKE.

Record these results as the AUTOMATED SPHYGMOMANOMETER B starting values.
-Calculate-the-difference-of the-means-calculated-in-b)-and-d)

Confirm that the standard deviation of the DIASTOLIC BLOOD PRESSURE amd, of the SysTdLIC
BLOOD PRESSURE are < 2,0 mmHg (< 0,27 kPa) for the AUTOMATED SPHYGMOMANOMETER B
starting values. If either one of these criteria is not met, the combination of the simulgtor

and AUTOMATED SPHYGMOMANOMETER has insufficient stability Mo perform this fest
PROCEDURE.

£ ! - ) ! he limit.

Using the same PATIENT SIMULATOR and settings as,in b), perform 20 consecufive
DETERMINATIONS with AUTOMATED SPHYGMOMANOMETER A. Calculate the means &nd
standard deviations for both the DIASTOLIC BLOOD\PRESSURE and the SYSTOLIC BLGOD
PRESSURE.

Record these results as the AUTOMATED SPHYGMOMANOMETER A starting values.

Using AUTOMATED SPHYGMOMANOMETER A,¢pérform at least the following tests, without fhe
simulation of SINGLE FAULT CONDITIONS, of this particular standard: 201.12.1.102,
201.15.3.5.101, and IEC 60601-1:2008.and IEC 60601-1:2005/AMD1:2012, 15.3.2, 15.13.3
and 15.3.4 as well as, if applicable, IEC 60601-1-11:2015, 8.3.1, 10.1, &nd
IEC 60601-1-12:2014, 8.1.1 and 4@21.1.

Using the same PATIENT SIMUIATOR and settings as in b), perform 20 DETERMINATIONS With
AUTOMATED SPHYGMOMANOMETER A. Calculate the means of the DIASTOLIC BLOOD PRESSYRE
and the SYSTOLIC BLOOD\RRESSURE.

Record these results.as"the AUTOMATED SPHYGMOMANOMETER A ending values.

Using the same PARIENT SIMULATOR and settings as in b), perform 20 DETERMINATIONS With
AUTOMATED SPHYGMOMANOMETER B. Calculate the means of the DIASTOLIC BLOOD PRESSYRE
and the SYSTORC BLOOD PRESSURE.

Record thgse results as the AUTOMATED SPHYGMOMANOMETER B ending values.

For AUTOMATED SPHYGMOMANOMETER B ending values, confirm that the standard deviatjon
of, the*DIASTOLIC BLOOD PRESSURE and of the SYSTOLIC BLOOD PRESSURE are < 2,0 mn{Hg

(0,27 kPa). If either one of these criteria is not met, the combination of the simulator 4nd

AUTOMATED SPHYGMOMANOMETER has imsatficiernt stabitity to- perfornr this teSt PROCEDURE.

For AUTOMATED SPHYGMOMANOMETER B, confirm that the absolute value of the difference
between the mean starting values calculated in ¢) and ending values calculated 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 SPHYGMOMANOMETER has insufficient stability to perform this test
PROCEDURE.

For AUTOMATED SPHYGMOMANOMETER A, confirm that the absolute value of the difference
between the mean starting values calculated in f) and ending values calculated in i) are
< 5,0 mmHg (< 0,67 kPa).

201.12.3 ALARM SYSTEMS

Addition:
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201.12.3.101 Additional ALARM SYSTEM requirements

If an AUTOMATED SPHYGMOMANOMETER has an ALARM SYSTEM that includes PHYSIOLOGICAL
ALARM CONDITIONS, it shall-have be equipped with an ALARM SYSTEM that detects an ALARM
CONDITION to indicate both a PHYSIOLOGICAL ALARM CONDITION for low BLOOD PRESSURE and a
PHYSIOLOGICAL ALARM CONDITION for high BLOOD PRESSURE-of-atleast-MEBIUM-PRIORITY. These
ALARM CONDITIONS shall be at least MEDIUM PRIORITY, unless an INTELLIGENT ALARM SYSTEM is
utilized that uses additional physiological information to determine that these ALARM
CONDITIONS are not true. These ALARM CONDITIONS may be for SYSTOLIC BLOOD PRESSURE,
DIASTOLIC BLOOD PRESSURE, or MEAN ARTERIAL PRESSURE.

Compliance is checked by-inspection-and functional testing.

201.13 HAZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT

Clguse 13 of the general standard applies.

O

201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

@)
Q

use 14 of the general standard applies.

201.15 Construction of ME EQUIPMENT

@)
Q)

use 15 of the general standard applies, except as follows:

201.15.3.5 Rough handling test

Adflitional subclauses:

201.15.3.5.101 * Shock and vibration-for-ether-than-transport (robustness)

ANn|AUTOMATED SPHYGMOMANOMETER or its parts-not-intendedforuse-during-PATIENT - transgort

ouiside—a—healthcarefacilityshall have adequate mechanical strength when subjected| to

mefchanical stress caused by NORMAL USE, pushing, impact, dropping, and rough handlingl A
FIXED AUTOMATED SPHYGMOMANOMETER is exempt from the requirements of this subclause.

After the following-tests, the AUTOMATED SPHYGMOMANOMETER shall not cause an unacceptaple
RISK and shall function normally.

NOTE 1 Additional requirements are found in IEC 60601-1-11 and IEC 60601-1-12.

Cofnpliance is checked by the following tests:

a) LSh

,.

S

R}
D
-

NOTE-4+ 2 This represents IEC TR 60721-4-7:4995 [16], Class 7M2.
1) testtype: Type 1:

— peak acceleration:—100 150 m/s2 (15 g);

— duration: 11 ms;

— pulse shape: half sine;

— number of shocks: 3 shocks per direction per axis (18 total).
2) test type: Type 2:

— peak acceleration: 300 m/s2 (30 g);
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— duration: 6 ms;
— pulse shape: half sine;
— number of shocks: 3 shocks per direction per axis (18 total).

For a HAND-HELD AUTOMATED SPHYGMOMANOMETER, the requirements in 15.3.4.1 of the general
standard may be substituted for this requirement.

b) Broad-band random vibration according to IEC 60068-2-64:2008 using the following
conditions:

NOTE=2S5—ThisTepresents tEC- TR B672 +4=7—te85 161 Crasses Thttam-Fite:
1) acceleration amplitude:
— 10 Hz to 100 Hz: 1,0 (m/s2)2/Hz;
— 100 Hz to 200 Hz: -3 db/octave;
— 200 Hz to 2 000 Hz: 0,5 (m/s2)2/Hz;
2) duration: 30 min per each perpendicular axis (3 total).
The requirements in—201-456-3-6-102 |EC 60601-1-11:2015, 10.1 ©or“IEC 60601-1-12:20/14,

10)1.1, in total or in part, may be substituted for the correspohding requirements of this
subclause.
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— 200 Hz to1-000-Hz—1.0-(m/s?)2/Hz;
o) o on- 30.mi ! " s (3 n

3 7 3

£ baot 40 L ol
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20 L
ARSI
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O, 0T 111,

1.16

1.17

use 16 of the general standard applies.

ME SYSTEMS

Electromagnetic compatibility of ME'EQUIPMENT and ME SYSTEMS

use 17 of the general standard applies;—except-asfollows.

20

201
Th

1.101

.101.1

v Additional clauses:

Requirements for CUFFS

* Construction

IFE-SU
T

q
@D
[

e CUFF shall contain or incorporate a BLADDER.

Th

NOTE Additional marking requirements for AUTOMATED SPHYGMOMANOMETERS intended for self-use in public areas
are found in 201.7.2.104.

Compliance is checked by inspection.

201.101.2 * Pressurization

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


https://iecnorm.com/api/?name=a38d8f06a292494dc60eb3e7a2448b74

- 28 - IEC 80601-2-30:2018 RLV © IEC 2018

Compliance is checked by functional testing. Utilize a mandrel for these tests.

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

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

a) the limb size distribution (see ISO 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

b) [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 inspection.

201.102 * Connection tubing and CUFF connectors

OPERATOR-accessible, without the use of a TOOL, SMALL-BORE connections between the
AUTOMATED SPHYGMOMANOMETER, CUFF, and connec‘uon tubing shall~p6t be equipped with a
cor 2 ; A 9 complies With
ISP 80369-15 or IEC 80369 5

Compliance is checked by inspection.

201.103 Unauthorized access

To|prevent tampering or unauthorized access;means shall be provided to restrict accesq to
thel RESPONSIBLE ORGANIZATION, for all controls, including those for PEMS, which can affect the
acguracy of the AUTOMATED SPHYGMOMANGMETER.

EXAMPLE Requiring a TOOL for opening.

Compliance is checked by inspection.

201.104 * Maximum jnflating time

In [NORMAL CONDITION in any automatic cycling mode of operation, a pressure refief
PROTECTION DEVICE._Shall ensure that the CUFF shall not mfIate above the values in

Ta . v AOMANON NEON
angl for more than 180 setheﬁmse or in NEONATAL MODE 90 S. See F|gure 201. 103

opE;

In [SINGLE FAULT CONDITION, in any automatic cycling mode of operation, a pressure refief
PROTECTION DEVICE, functioning independently of the NORMAL CONDITION PROTECTION DEVICE,
Shcll ensure that the CUFF-shalt 00es not Inflate above the values in Table 20T 103 eFmore

s wise for more

than 180 S, or in NEONATAL MODE 90 S. See Figure 201 103

Table 201.103 — CUFF inflation pressure

Mode CUFF pressure
NEONATAL MODE > 5 mmHg (0,7 kPa)
Any other mode > 15 mmHg (2,0 kPa)

5 Under preparation. Stage at the time of publication: ISO/FDIS 80369-1:2017.
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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

OPERATOR is exempt from the SINGLE FAULT CONDITION requirement.

the OPERATOR by disconnecting the CUFF from the AUTOMATED

EXAMPLE 1 Pressure released by

SPHYGMOMANOMETER.

EXAMPLE 2 Pressure released by the OPERATOR by removing the CUFF from the limb.

Compliance is checked by introducing any SINGLE FAULT CONDITION and measuring the time
UFF

C trie CUFF rerralrs Iririated, oeginnirig tre mrirng rmeasarerrert ds So0r as e O
ssure exceeds either 15 mmHg (2,0 kPa) or 5 mmHg (0,7 kPa), as appropriate.

th
pre

P
mmHg
y

300 (150)
1
AN
/ =~
<
// \ /l \
\ I \\
\
I \
\ 3
\ /

IEC

15 (5)
<180s(90s)

A

Key
1 Unsuccessful DETERMINATION
Pressure limit; NEONATAL MODE values-inparentheses

2

3 Aborted DETERMINATION
>/30\s for LONG-TERM AUTOMATIC MODE and = 5 s for SELF-MEASUREMENT AUTOMATIC MODE

4
CUFF pressure, P, as a function of time. NEONATAL MODE values in parentheses.

Figure 201.103 — CUFF pressure and maximum inflation time,

NORMAL CONDITION-and SINGLE FAULT CONDITION

201.105 * Automatic cycling modes

201.105.1 LONG-TERM AUTOMATIC MODE
If an AUTOMATED SPHYGMOMANOMETER is equipped with a LONG-TERM AUTOMATIC MODE, a
PROTECTION DEVICE shall be provided to ensure that:

a) in NORMAL CONDITION:
o the total duration of the alternating inflation/deflation periods in an unsuccessful
DETERMINATION (see Figure 201.103) shall not exceed the maximum inflation time

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

b) in SINGLE FAULT CONDITION:

e if the duration of deflation below the values in Table 201.102 is less than 30 s (see
Figure 201.105), then a pressure relief PROTECTION DEVICE functioning independently
of the NORMAL CONDITION PROTECTION DEVICE, shall release the CUFF pressure to the
values in Table 201.102.

Compliance is checked by functional testing.

Pe
mmHg

230s

IEC

Key
1 [|Deflated time

2 |Linear cUFF deflation shown

NOTE Stepwise, exponential or ather waveforms can be used for CUFF deflation.

CUHF pressure, PC, as a function of time. NEONATAL MODE values in parentheses.

Figure 201.104 -~ LONG-TERM AUTOMATIC MODE CUFF pressure in NORMAL CONDITION

C
mmHg

15 (5)
N

A
(2]

<30s

IEC


https://iecnorm.com/api/?name=a38d8f06a292494dc60eb3e7a2448b74

IEC 80601-2-30:2018 RLV © IEC 2018 -31 -

Key
1 Pressure relief PROTECTION DEVICE activates
2 Deflated time

CUFF pressure, P, as a function of time. NEONATAL MODE values in parentheses.

Figure 201.105 — LONG-TERM AUTOMATIC MODE CUFF pressure in SINGLE FAULT CONDITION

2071.105.2 * SHORT-TERM AUTOMATIC MODE
If 3§ SHORT-TERM AUTOMATIC MODE is available, a PROTECTION DEVICE shall be provideddo:

a) |ensure that following each individual DETERMINATION, the pressure in the .CUFF shall|be
reduced to the values indicated in Table 201.102 for at least 2 s, to allow) yenous retlrn
(see Figure 201.106), and

b) |restrict the duration of the SHORT-TERM AUTOMATIC MODE to a maximum of 15 min ($ee
Figure 201.106). At the end of this time, the AUTOMATED SPHYGMOMANOMETER shall reyert
to the LONG-TERM AUTOMATIC MODE or a manual mode. A further.period of the SHORT-THRM
AUTOMATIC MODE may be selected by a deliberate action of the.OPERATOR.

Cofnpliance is checked by functional testing.

c
mmHg "

N \ \ \

\4

A

IEC

Key

1 OPERATOR starts SHORT-TERM AUTOMATIC MODE
2 Deflated time = 2 s after each DETERMINATION
3 SHORT-TERM AUTOMATIC MODE limited to 15 min
4  SHORT-TERM AUTOMATIC MODE ends

CUFF pressure, P, as a function of time. NEONATAL MODE values in parentheses.

Figure 201.106 — SHORT-TERM AUTOMATIC MODE CUFF pressure
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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 7 DETERMINATIONS (see
Figure 201.107). The maximum duration of the SELF-MEASUREMENT AUTOMATIC MODE shall not
exceed 30 min. After the completion of this series of DETERMINATIONS, the AUTOMATED
SPHYGMOMANOMETER shall revert to a manual mode. A subsequent SELF-MEASUREMENT
AUTOMATIC MODE may be selected by a deliberate action of the OPERATOR.

An|AUTOMATED SPHYGMOMANOMETER that operates in a SELF-MEASUREMENT AUTOMATIC.MQDE
shall not be intended for use with neonatal or infant PATIENTS. An AUTGMATED
SPHYGMOMANOMETER that operates in a SELF-MEASUREMENT AUTOMATIC MODE shall beintended
for|luse where:

a) [the PATIENT is 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
indjcate only a single set of values derived from the series of DETERMINATIONS.

Compliance is checked by inspection and functional testing.

c
mmHg N

A
A

IEC
Key

A Start of SELF-MEASUREMENT MODE by the OPERATOR
B Deflated time = 5 s after each DETERMINATION
C SELF-MEASUREMENT AUTOMATIC MODE
NOTE SELF-MEASUREMENT AUTOMATIC MODE is limited to 6 DETERMINATIONS
D SELF-MEASUREMENT AUTOMATIC MODE ends

CUFF pressure, P, as a function of time

Figure 201.107 — SELF-MEASUREMENT AUTOMATIC MODE CUFF pressure
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201.105.3.2 NORMAL CONDITION

A PROTECTION DEVICE shall be provided to ensure that in NORMAL CONDITION:

a)

b)

Co

201

A HROTECTION DEVICE shall be provided to ensure that in SINGLE FAULT CONDITION either:

Co

20

Ex

the total duration of the alternating inflation/deflation periods in an unsuccessful
DETERMINATION (see Figure 201.103) shall not exceed the maximum inflation time
specified in 201.104; and

after each successful DETERMINATION, the CUFF pressure shall be released and shall
remain below the pressure values in Table 201.102 for at least 5s (see
Figure 201.404107).

mpliance is checked by functional testing.

.105.3.3 * SINGLE FAULT CONDITION

if the duration of deflation below the pressure values in Table 201.102 is’less than-30 1|5 s
(see Figure 201.405107), then a pressure relief PROTECTION | DEVICE functioning
independently of the NORMAL CONDITION PROTECTION DEVICE ~shall release the CUFF
pressure to the values in Table 201.102;

the pressure can be released from the CUFF by the OPERATOR; 0T

the CUFF can be removed from the limb by the intended OPERATOR when the CUFH is
inflated to 360 mmHg (48 kPa).

mpliance is checked by functional testing and inspéction of the USABILITY ENGINEERING FILE.

1.106 * Clinical accuracy

tept for the SHORT-TERM AUTOMATIC M@DE, each clinical operating mode of an AUTOMATED

SPHYGMOMANOMETER shall comply withtlSO 81060-2:2013, which contains the requirements

for

Th
inv

NO

Co

20

IE(

clinical accuracy and the protocolsdor-validating investigating the clinical accuracy.

b ACCOMPANYING DOCUMEN]; shall disclose that the SPHYGMOMANOMETER was clinicglly
bstigated according to the tequirements of ISO 81060-2:2013.

[E Additional requirements. for the ACCOMPANYING DOCUMENTS are found in ISO 81060-2.

mpliance is cheecked by application of the tests of ISO 81060-2:2013.

P Electromagnetic-compatibility disturbances — Requirements and tests

60601-1-2:2007 2014 applies except as follows:

202.4 Generalrequirements
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202.4.3.1 Configurations

Adtlition, after the last dashed item in the se 31}?1 paragraph:

— |if applicable, attachment of ACCESS @S as necessary to achieve the BASIC SAFETY &nd
ESSENTIAL PERFORMANCE of the Ap@%ATED SPHYGMOMANOMETER.

202.5.2.2.1 Requirements ag@c:ble to all ME EQUIPMENT and ME SYSTEMS
Ad{lition to item b) in the se@\bparagraph:

NOTE The requirements@ﬁs particular standard are not considered deviations or allowances.

202.8 Electronta)ﬁbetic IMMUNITY requirements for ME EQUIPMENT and ME SYSTEMS

@)
Q

use 8 of th@ﬂateral standard applies, except as follows:

) O
202.8.1 General
Ad 1@0%

202.8.1.101 Additional general requirements

The following degradations, if associated with BASIC SAFETY or ESSENTIAL PERFORMANCE, shall
not be allowed:

a) component failures;

b) changes in programmable parameters or settings;

c) reset to default settings; and

d) change in the reading for the measurement of the CUFF pressure at any point of the

NOMINAL measurement range greater than 2 mmHg (0,3 kPa):
1) during and after exposure to non-transient phenomena; and
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2) after exposure to transient phenomena.

Additional subclause:

202.6-2.101 202.8.101 * Electrosurgery interference recovery

If an AUTOMATED SPHYGMOMANOMETER is intended to be used together with HF SURGICAL
EQUIPMENT, it shall return to the previous operating mode within 10 s after exposure to the
field produced by the HF SURGICAL EQUIPMENT, without loss of any stored data.

Co
an

a)

b)

c)

Figure 202.102.

Use HF SURGICAL EQUIPMENT that complies with IEC 60601-2-2 and that:
— has a cut mode with at least 300 W of power,

— has a coagulation mode with a least 100 W of power, and

— has a working frequency of 450 kHz 100 150 kHz.

Test in cut mode:

Set up the ME EQUIPMENT to operate from a PATIENT SIMULATQR) Set to simulate a BL(
PRESSURE of 100/70 mmHg + 10 mmHg (13,3/9,3 kPa  1(3ykPa). On the HF SURGI
EQUIPMENT,select set the cut mode at 300 W.

—01

oD
CAL

Touch the metal plate in the test setup (see Figure 202-101) with the active electrode gand

remove the electrode slowly to produce a spark (generate high-frequency interference).

Terminate the interference. Wait 10 s.—Determine—whether Confirm that displa)
parameters on the ME EQUIPMENT have returne@to their pre-test readings.

Repeat this PROCEDURE as described, five times.
Test in coagulation mode:

Set up the ME EQUIPMENT to operate from a PATIENT SIMULATOR set to simulate a BLd
PRESSURE of about 100/70 mmHKg* £+ 10 mmHg (13,3/9,3 kPa + 1,3 kPa). On the
SURGICAL EQUIPMENT,-select set the coagulation mode at 100 W.

Touch the metal plate in the test setup (see Figure 202.101) with the active electrode
remove the electrode slowly-to produce a spark (generate high-frequency interference).

Terminate the interference. Wait 10 s.—Determine—whether Confirm that displa)
parameters on the ME EQUIPMENT have returned to their pre-test readings.

Repeat this PROCEDURE as described, five times.
NoTE4+ Test.ofthe other modes (e.g. spray coagulation) is not required.

NOTE-2 Ifithe'"HF SURGICAL EQUIPMENT interferes with the PATIENT SIMULATOR, shield the PATIENT SIMULATOR.

ed

oD
HF

hnd

ed
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Dimensions in m

()

2N

IEC

Key
1 |Active electrode

2 |Table made of insulating material

3 |Metal plate

4 |Simulated PATIENT for HF SURGICAL EQUIPMENT

5 |Neutral electrode

6 |HF SURGICAL EQUIPMENT

7 |SUPPLY MAINS

8 |AUTOMATED SPHYGMOMANOMETER under test

9 |CuFF wrapped in metal foil that is wrapped around the mandrel of a PATIENT SIMULATOR

The| PATIENT SIMUEATOR is connected via a 'T' to the PNEUMATIC SYSTEM. The simulated PATIENT is connected to|the
foil wrap of CUFE.

Figure 202.101 — HF SURGICAL EQUIPMENT test layout
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i
-

Rp

—
| o

Rp

IEC

Key

1 |HF SURGICAL EQUIPMENT

2 |Metal plate

3 |Metal plate

4 |Metal box for shielding

F 220 Q, 200 W (low inductance, simulatesATIENT impedance)

F 47 nF (minimizes the influence of different types of high frequency surgery equipment designs)

Figure 202.102 — Simulated PATIENT test set-up for HF SURGICAL EQUIPMENT

206 Usability
IEG 60601-1-6:204.0 and IEC 60601-1-6:2010/AMD1:2013 apply, except as follows:
Adglition:

For anAUTOMATED SPHYGMOMANOMETER, the following shall be considered PRIMARY OPERAT|NG
FUNCTIONS:

a) observing the displayed BLOOD PRESSURE; and

b) properly applying the CUFF to the PATIENT.

For an AUTOMATED SPHYGMOMANOMETER, if available, the following shall be considered
PRIMARY OPERATING FUNCTIONS:

c) selecting the proper CUFF for the PATIENT;

d) setting the OPERATOR-adjustable controls;

e) setting ALARM LIMITS;

f) inactivating ALARM SIGNALS; and

g) switching between different modes.
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The following actions associated with making a DETERMINATION shall be considered PRIMARY
OPERATING FUNCTION:

h)

210

properly positioning the PATIENT.

IEC 60601-1-10:2007 applies, except as follows:

210.4 General requirements

Re

DET

21

IE(

211

Ad
the

211

Ad
the

211
Ad

Th
Cir(

211

Re

21

Requirements for the development of physiologic closed-loop controllers

blacement of the first dashed item in the first paragraph:

Q}/

* latency times, including the aperiodic nature of AUTOMATED SPHYGM NOMETER

[ERMINATIONS; (19

I  Requirements for medical electrical equipment and medid}ﬁ]ectrical

systems used in the home healthcare environment f[,
60601-1-11:2015 applies, except as follows: QQ)Q
Ro)

.4.2.2 Environmental conditions of transport and stgé.ge between uses

ition, in the first sentence after the phrase "The in%vctions for use”, of the words

sales packaging”. Q
QQ
N

.4.2.3.1 Continous operating conditions

O
ition, in the first sentence after the phr@g "The instructions for use”, of the words
sales packaging”. \‘S\

.7.4.5 Additional requiremeng\%r operating instructions

Hition: \O
N

O
b instructions for use@ the sales packaging shall indicate the RATED range of
umferences of the&‘FF.

.8.3.1 Ingre%@ water or particulate matter into ME EQUIPMENT

o/acemen@i;e second sentence, of the word "IP21" by "IP20".

O

quirements for medical electrical equipment and medical electrical

p
\<(/systems intended for use in the emergency medical services environme|nt

"

and

"

and

qrm

IEC 60601-1-12:2014 applies except as follows:
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212.10.1.1 General requirements for mechanical strength

Addition, before the first paragraph, of the following new paragraph:

The tests of Clause 10 of IEC 60601-1-12:2014 and 15.3 of IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012 shall be performed on the same sample of the AUTOMATED
SPHYGMOMANOMETER after the cleaning and disinfection PROCEDURES of IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012, 11.6.6, have been performed unless there are no cleaning
and disinfection PROCEDURES specified in the instructions for use. If more than one
PROCEDURE is specified in the instructions for use, each PROCEDURE shall be so tested. A

Serﬁrni-n camnla Af tha ALITAMATEN ODLINVAMAOMANAOMETED 1Ay ha ioad far oanh onnr-if'ed
S ate—Sa i pte— o e— Ao oD —or oo S o—Ho—eaer—5SpeotH

PRQCEDURE. o PQ
Y
Q~
O
Annexes Q,Q
o
The¢ annexes of the general standard apply, except as follows: q/’
)
Q)Q
<</C)
A\
S
N4
QQ
N\
N
®®
o
4\
xO
o~



https://iecnorm.com/api/?name=a38d8f06a292494dc60eb3e7a2448b74

-40 - IEC 80601-2-30:2018 RLV © IEC 2018

Annex C
(informative)

Guide to marking and labelling requirements
for ME EQUIPMENT and ME SYSTEMS

Annex C of the general standard applies, except as follows.

201.C.4 Macki | ide_of hei

Addition:

Adgitional requirements for marking on the outside of the AUTOMATED SPHYGMOMANOMETER oOf

its parts are found in Table 201.C.101.

Table 201.C.101 — Marking on the outside of
AUTOMATED SPHYGMOMANOMETERS or their parts

Description of marking Subclause|
As @ppropriate, proper disposal methods 201.7.2.4081p5
Corfect positioning for the CUFF on the designated limb over the artery. 201.7.2.4

For|self-use in public-use areas, adequate operating instructions

201.7.2.4041p3

For|self-use in public-use areas,-the-measurerfentaccuracy-of the AUTOMATED this
SPH[YGMOMANOMETER complies with IEC 80604-2-30:2018

201.7.2.4041p3

For|self-use in public-use areas, the need’to consult a physician for interpretation of BLOOD
PRE|SSURE measurements

201.7.2.4041p3

For|self-use in public-use areas) pfecautions for use

201.7.2.4041p3

For|self-use in public areas With a single CUFF size, range of arm circumference for which the 201.7.2.1093
CUFF is intended
For|self-use in public aréas with a single CUFF size, statement to the effect that results might 201.7.2.103

not |pe accurate if yQur arm is outside the specified circumference range

If applicable, ACCESSORIES intended for use only in the NEONATAL MODE

201.7.2.4031p2

If applicables~caution to the effect that substitution of a component different from that supplied
might resultin measurement error, or with-symbel safety sign 1ISO 7010-M002

201.7.2.4081p4

If applicable, a detailed description of correct insertion of the BLADDER into the inelastic part 201.7.9.2.1
of the CUFF

N ‘ : . 204104
The range of limb circumference for which the CUFF is appropriate 201.101.1

201.C.3 Marking of controls and instruments
Addition:

Additional requirements for marking of controls and instruments
SPHYGMOMANOMETERS are found in Table 201.C.102.

of AUTOMATED
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Table 201.C.102 — Marking of controls and instruments of AUTOMATED

SPHYGMOMANOMETERS or their parts

Description of marking

Subclause

If applicable, display abbreviations for syYsToLIC, DIASTOLIC and MEAN ARTERIAL PRESSURE

201.7.2.101

201.C.4 ACCOMPANYING DOCUMENTS, general

Ad{lition:

Additional requirements for general information to be included

for AUTOMATED SPHYGMOMANOMETERS

in the aceeompany
do¢uments of AUTOMATED SPHYGMOMANOMETERS are found in Table 201.C.103.

Table 201.C.103 — ACCOMPANYING DOCUMENTS, general information

ng

Description of disclosure Subclause|
Additional requirements can be found in ISO 81060-2. 201.106
Dis¢losure that the AUTOMATED SPHYGMOMANOMETER was clinically investigdted according to 201.106

1SO181060-2:2013.

20(1.C.5 ACCOMPANYING DOCUMENTS, Instructions for use

Ad{lition:

Additional requirements for ACCOMPANYING DOCUMENTS, instructions for use of AUTOMAT

SPHYGMOMANOMETERS are found in Table 201.C.104.

of AUTOMATED SPHYGMOMANOMETERS

Table 201.C.104 — ACCOMPANYING DOCUMENTS, instructions for use

ED

Description of disclosure

Subclause

An explanation of the need\to avoid compression or restriction of the connection tubing

201.7.9.2.9 g§)

An explanation of the loperating steps of the AUTOMATED SPHYGMOMANOMETER needed to
obtain routine resting BLOOD PRESSURE measurements for the diagnosis of hypertension

201.7.9.2.9 bb

-~

An explanation ‘ef‘the selection of a suitable size and application of the CUFF to the PATIENT

201.7.9.2.9 ag)

An explanation‘that any BLOOD PRESSURE reading can be affected by the measurement site, 201.7.9.2.9 c¢)
the Jposition‘of the PATIENT, exercise, or the PATIENT'S physiologic condition
Deqcription of the operating principles 201.7.9.2.5

Details of the environmental or operation factors which can affect the performance of the
AUTOMATED SPHYGMOMANOMETER and/or its BLOOD PRESSURE reading

201.7.9.2.9 ee)

Details of what the OPERATOR should do if unexpected readings are obtained

201.7.9.2.9 dd)

For the sales packaging, conditions of transport and storage between uses 211.4.2.2
For the sales packaging, continous operating conditions 211.4.2.3.1
For the sales packaging, RATED range of arm circumferences of the CUFF 211.7.4.5
Frequently used functions 201.7.9.2.1
If applicable, the correct method of reassembly 201.7.9.2.13
If applicable, a detailed description of the correct insertion of the BLADDER into the inelastic 201.7.9.2.13
part of the CUFF

If applicable, that the ME EQUIPMENT is suitable for use in the presence of electrosurgery 201.7.9.2.101
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Description of disclosure Subclause
If applicable, the protective means against burns to the PATIENT when used with HF SURGICAL 201.7.9.2.101
EQUIPMENT
If applicable, the absence of protective means against burns to the PATIENT when used with 201.7.9.2.101
HF SURGICAL EQUIPMENT
If applicable, the maximum pressure that can be applied by the AUTOMATED 201.7.9.2.102 a)

SPHYGMOMANOMETER to the CUFF when in the NEONATAL MODE

If applicable, the range of BLOOD PRESSURES that the AUTOMATED SPHYGMOMANOMETER can 201.7.9.2.102 b)
accommodate when in the NEONATAL MODE

If apptieable—+recommended-ACEESSORIES-to-avoid-errors—and-exeessive-pressure 204-—+-9-2-482C)
If applicable, method for placing into the NEONATAL MODE 201.7.2.4039(¢2
If applicable, a statement that the performance of the AUTOMATED SPHYGMOMANOMETER can 201.7°9.2.9 )
be affected by extremes of temperature, humidity and altitude

Intejnded conditions of use 201.7.9.2.1 9)
Inteinded medical indication 201.7.9.2.1 1))
Intelnded PATIENT population, including whether or not intended for use with neonatal and 201.7.9.2.1 3)
infapt PATIENTS and with pregnant, including pre-eclamptic, PATIENTS

Inteinded placement of the CUFF 201.7.9.2.1 4)
Perpissible environmental conditions of use 201.7.9.2.1
RA'I]ED range of arm circumferences of the CUFF 211.7.4.5
RATIED range of CUFF pressure 201.7.9.2.9 hh)
RA'llED ranges of the DETERMINATION 201.7.9.2.5
Redtrictions or contraindications to use 201.7.9.2.1 J)
Usq as intended by the MANUFACTURER 201.7.9.2.1
Warning indicating that too frequent measurements can cause injury to the PATIENT due to 201.7.9.2.2 bb)

blogd flow interference

-

Watning regarding application of the CUFF and its'pressurization on a limb where 201.7.9.2.2 d¢
intr@vascular access or therapy, or an arterio-yenous (A-V) shunt is present because of
tempporary interference with blood flow and résulting injury to the PATIENT

Wafrning regarding application of the CURR.and its pressurization on the arm on the side of a 201.7.9.2.2 e¢)
magtectomy

Warpning regarding applying the @UFF over a wound, as this can cause further injury 201.7.9.2.2 c¢)
Wartning regarding the need, to’ check that operation of the AUTOMATED SPHYGMOMANOMETER 201.7.9.2.2 g¢)
doep not result in prolongedimpairment of the circulation of the blood of the PATIENT

Warning regarding the-effect of continuous CUFF pressure due to connection tubing kinking on 201.7.9.2.2 ad)
blogd flow and possible-injury to PATIENT

Warpning that pressurization of the CUFF can temporarily cause loss of function of 201.7.9.2.2 f])

simpltaneous}y*used monitoring ME EQUIPMENT on the same limb

Warning regarding the RISKS of not using the NEONATAL MODE on a neonatal PATIENT 201.7.2.4631(¢2
201.C.6 ACCOMPANYING DOCUMENTS, technical description
Addition:

Additional requirements for ACCOMPANYING DOCUMENTS, technical description of AUTOMATED
SPHYGMOMANOMETERS are found in Table 201.C.105.

Table 201.C.105 — ACCOMPANYING DOCUMENTS, technical description
of AUTOMATED SPHYGMOMANOMETERS

Description of disclosure Subclause

Test method that can be used to verify the calibration 201.12.1.106
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Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

This annex provides a rationale for some requirements of IEC 80601-2-30, and is intended for

th

e who are familiar with the subject of IEC 80601-2-30 but who have not participated in

its

de
to
chd
ne

Au
As

healthcare system. They are increasingly being used by PATIENTS in the HOME HEALTHCA

EN

Fa

In 1

is fhe failure to deflate. In the shortiterm, this can cause discomfort to a conscious PATIE

but
ini

Va
ele

AA

Th
IE(

[OMATED SPHYGMOMANOMETERS are used in almost all clinical environmenis”in healthca

Lits in the inflation and deflation cycles of AUTOMATED SPHYGMOMANOMETERS are the m
nom-electrical BASIC SAFETY issues. In the inflation cycle, the problems could be as follows:

elopment. An understanding of the rationale underlying these requirements is conside

nge, it is believed that a rationale will facilitate any revision of IEC 80601-2
essitated by those developments.

such, BLOOD PRESSURE monitoring is used on almost all PATIENTS when they encounter

IRONMENT.

too high a target pressure for neonatal or young paediatric use, causing bruising 4§
possibly bone deformation;

too long an inflated period resulting in extended\wenous (and possibly arterial) occlusi
or

red

be essential for their proper application. Furthermore, as clinical practice and technoldgy

30

re.
the
RE

jain

nd

on;

a rapid repetition rate for an extended peri6d, resulting in excessive venous occlusion, and

hence venous blood pooling.

he deflation cycle, there is only one-non-electrical BASIC SAFETY issue that occurs, and {

to an unconscious PATIENT the-failure to deflate over an extended period of time can rej
Freversible neuromuscular injury [18] [19].

ious clauses in this document have, as their express purpose, the avoidance of these n
ctrical BASIC SAFETY+ssues.

.2 Rationale-for particular clauses and subclauses

e numbéring of the following rationale corresponds to the numbering of the clauses
80601=2-30. The numbering is, therefore, not consecutive.

hat
NT,
bult

DN-

Su

bhclause 201 .3 217214 — SHORT-TERM AUTOMATIC MODE.

The SHORT-TERM AUTOMATIC MODE of an AUTOMATED SPHYGMOMANOMETER is particularly
relevant during the administration of anaesthesia, but also finds application in accident and
emergency departments, when a PATIENT is hemodynamically unstable. The ability to follow
the trend of the BLOOD PRESSURE is more important to the OPERATOR than the absolute
accuracy of individual DETERMINATIONS. As a result, the time between measurements is
permitted to be very short even though that can negatively affect the clinical accuracy of
DETERMINATIONS. Therefore, an AUTOMATED SPHYGMOMANOMETER is not required to meet the
clinical accuracy requirements when operating in this mode.
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Subclause 201.7.2.4 — ACCESSORIES

The accuracy of a DETERMINATION requires the use of the correct size CUFF. If the CUFF used is
too large or too small relative to the limb circumference of the PATIENT, or incorrectly
positioned on the limb of the PATIENT, clinically significant errors in BLOOD PRESSURE
estimation could result [20] [21] [22].

Subclause 201.7.2.403102 — AUTOMATED SPHYGMOMANOMETERS with NEONATAL MODE

neg¢d clear instructions for the OPERATOR to ensure that the proper mode is used with neonatal
PATIENTS.

Supclause 201.7.2.404103 — AUTOMATED SPHYGMOMANOMETERS intended for’ self-use|in
public-use areas

AUTOMATED SPHYGMOMANOMETERS intended for use in public areas, aré typically used|by
OPERATORS measuring their own BLOOD PRESSURE. These OPERATQRS, do not have accesq to
thel instructions for use. The most important instructions need to be marked on the
ME |EQUIPMENT.

Supclause 201.7.2.405104 — Component replacement

Replacement of components or parts that can impactBASIC SAFETY or ESSENTIAL PERFORMANCE
shquld occur only with the appropriate awarené€ss” of the potential consequences of the
reglacement. Both clinical OPERATORS and “SERVICE PERSONNEL need this awarengss.
Appropriate PROCEDURES, for example fe-calibration, should occur following slich
repglacements. The marking requirement is intended to give this awareness.

Supclause 201.7.9.2.13 — Maintenanege

The¢ performance should be chegked every 2 years and after maintenance and repair,|by
utilizing the manometer mode (see 201.12.1.106) and verifying the accuracy of fthe
manometer at least at 50 mhiFtg (6,7 kPa) and 200 mmHg (26,7 kPa).

Supclause 201.8.5.5:101 — PATIENT CONNECTIONS of AUTOMATED SPHYGMOMANOMETERS

AUTOMATED SPHYXGMOMANOMETERS are frequently used in environments in which other pietes
of | ME EQUIPMENT are also connected to the same PATIENT. If the AUTOMATED
SPHYGMOMANOMETER has PATIENT CONNECTIONS, it is important for the safety of the PATIENT
and the @PERATOR that it be a DEFIBRILLATION-PROOF APPLIED PART.

Supclause 201.11.8.101 — Switching off

The intent of this requirement is to ensure reduced RISK of injury to a PATIENT due to
excessive pressure applied to the limb when the AUTOMATED SPHYGMOMANOMETER is turned off
or loses power unintentionally. The requirement is intended to ensure that the AUTOMATED
SPHYGMOMANOMETER is in a safe state when power is removed. Examples include AUTOMATED
SPHYGMOMANOMETERS for use on neonatal or infant PATIENTS and AUTOMATED
SPHYGMOMANOMETERS that can initiate multiple DETERMINATIONS without OPERATOR intervention
over extended periods of time. See also the rationale for 201.12.1.105 for a discussion of
pressure levels and deflation acceptance criterion.
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Subclause 201.11.8.103 — INTERNAL ELECTRICAL POWER SOURCE

Failure to deflate the cUFF within 30 s to the values indicated in Table 201.102 is considered a
failure to maintain BASIC SAFETY.

Subclause 201.12.1.103 — NOMINAL BLOOD PRESSURE indication range

This test is a compromise as it is not practicable to perform this test in human subjects since
these BLOOD PRESSURE values are extremely rare in clinical care. It is important for AUTOMATED

of fhe PATIENT from the OPERATOR.
Supclause 201.12.1.105 — Maximum pressure in SINGLE FAULT CONDITION

The intent of this requirement is to ensure reduced RISK of injury to,-@ PATIENT due] to
exgessive pressure applied to the limb when the primary pressure ,sensing and protecfion
mejchanism of the AUTOMATED SPHYGMOMANOMETER is not functioning due to a SINGLE FAPLT
CONDITION. The requirement is intended to reduce RISK in situations where the PATIENT is
unable to remove the CUFF in the case of overpressure and thergyis no OPERATOR likely to|be
prgsent. In these cases, it is necessary to provide a PROTECTION DEVICE to release presspre
from the CUFF without the intervention of the OPERATOR-0f/the PATIENT. Examples incI:I[de
i

AUTOMATED SPHYGMOMANOMETERS for use on neonatal PATIENTS and AUTOMATED
SPHYGMOMANOMETERS that can initiate multiple DETERMINATIONS with no OPERATOR interven
over long periods of time.

ion

Faiflure of the CUFF to deflate over an extended period of time can result in injury to the
PATIENT. Reduction of the CUFF pressure to less than 15 mmHg is considered sufficien{ to
reduce or eliminate the RISK of injury to adults. Since neonates are particularly sensitive to the
effects of prolonged pressure on a limb, reduction of the CUFF pressure to 5 mmHg is requifed
for|these PATIENTS.

An| alternative RISK CONTROL method is provided for AUTOMATED SPHYGMOMANOMETERS that
opé¢rate in SELF-MEASUREMENT-AUTOMATIC MODE. Since the total number of DETERMINATIONS is
limjted and the PATIENT is cohscious and expected to be able to remove the CUFF or otherwise
relgase the pressure, a PROTECTION DEVICE is not necessary. This alternative RISK CONTROL

(Ihod is intended to‘provide a balance between the benefits of the availability of low-cost
AUTOMATED SPHYGMOMANOMETERS intended for SELF-MEASUREMENT AUTOMATIC MODE and the
added cost of the (SINGLE FAULT CONDITION PROTECTION DEVICE.

The¢ evaluation-'of the acceptance criterion for the performance of the PROTECTION DEV|CE
includes the time required to deflate the CUFF, which is affected by both the pressure in and

thel volumeé™ of the CuUFF. The initial pressure chosen for the test should represent the highjest
prgssUre’ expected in NORMAL USE, which occurs at the end of the inflation cycle. In the
NEQNATAL MODE, the maximum pressure of 150 mmHg should be used; otherwise, Ehe

allowable maximum pressure is 300 mmHg, but rarely exceeds 250 mmHg.

Since it can be difficult to establish consistent volumes with CUFFS, one method to standardize
this test is to utilize-fixed standardized volumes to represent the CUFF (e.g. 100 ml £ 5 ml in
NEONATAL MODE or for wrist AUTOMATED SPHYGMOMANOMETERS and 500 ml + 25 ml otherwise).
An alternative method is to utilize the largest CUFF specified in the instructions for use for
each mode of operation. The CUFF should be wrapped around a rigid mandrel that represents
the midpoint of the marked range for the CUFF.

The time of 3 s allows for momentary artefacts, common with this technology, which could
cause the CUFF pressure to rise temporarily above the maximum permitted pressure without
creating an ALARM CONDITION.
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Subclause 201.12.1.106 — Manometer test mode

A manometer test mode of an AUTOMATED SPHYGMOMANOMETER is used to verify or calibrate
the accuracy of the PRESSURE TRANSDUCER. Depending on its design and material, the
accuracy of the PRESSURE TRANSDUCER can be affected by temperature, drift, aging
PROCESSES, etc. Therefore it is necessary for SERVICE PERSONNEL to have a means to check
the accuracy of the PRESSURE TRANSDUCER for maintenance and calibration of an AUTOMATED
SPHYGMOMANOMETER. Such checks are recommended by some MANUFACTURERS and are
required by some authorities with jurisdiction. Since a manometer test mode is not used
clinically, access is restricted to SERVICE PERSONNEL, which can include use of a TOOL to open

th CNoLaooLIne
O CToOoUNRTT

Supclause 201.12.1.107 — Reproducibility of the BLOOD PRESSURE DETERMINATION

This requirement is designed to demonstrate that an AUTOMATED SPHYGMOMANOMETER
continues to have acceptable reproducibility following the environmental stresses of this
pafticular standard. During the development of this particular standard, cance€rn was raised
that the simulator used might not have sufficient reproducibility to successfully perform his
tesf. This test PROCEDURE was developed to address this concern. The PROCEDURE allows ¢ne
to ¢onfirm that the combination of the AUTOMATED SPHYGMOMANOMETER"and simulator workg in
a repeatable way, and that the simulator is generating the signals(@g~a reproducible way, |.e.
consistently for at least the time required to perform the whole test-sequence.

To|accomplish these objectives, two samples of the AUROMATED SPHYGMOMANOMETER fpre
required. The first sample (A) is one that undergoes the RYPE TEST to the requirements of the
sulpclause while the second sample (B) is used/,t0” demonstrate that the AUTOMATED
SPHYGMOMANOMETER and the simulator work in a répeatable way for the period required |for
completing the test sequence. Sample B is only Gged to demonstrate that the combinatior of
AUTOMATED SPHYGMOMANOMETER and simulatoryzworks in a repeatable way and that fhe
simulator is generating the signals in a reproducible way. As such, its use is not necessary to
pefform the TYPE TESTS on sample A, buiAts use allows the tester to confirm when the fest
sefjup is inadequate.

Stgdps b) to e) are used to confirm that the combination of the AUTOMATED SPHYGMOMANOMETER
(sample B) and simulator worksCin a repeatable way. If either BLOOD PRESSURE standprd
deyiation fails the acceptancelcriterion, the combination of the simulator and AUTOMATED
SPHYGMOMANOMETER has insufficient reproducibility to perform this test PROCEDURE. Either fhe
simulator needs adjustmentor different simulator is required.

EXAMPLE For the wrists{ype AUTOMATED SPHYGMOMANOMETER, the amplification of the generated signals often
has|to be reduced.

These steps arelrepeated at the end of the test PROCEDURE on sample B [steps k) to n)] and
the] resultingalues compared to the earlier ones. If either one of these criteria is not met, fhe
combinatiop~/of the simulator and AUTOMATED SPHYGMOMANOMETER has insufficient long-tgrm
stapility to perform this test PROCEDURE.

The—actuat—TvPETEST OCTTUrs withSampte—A—Sampte A s evatuated—witt—the—simutator,
subjected to the environmental stresses as indicated and then is evaluated a second time with
the simulator. Failing the acceptance criterion indicates that the AUTOMATED
SPHYGMOMANOMETER subjected to the TYPE TEST has been unacceptably affected by the
environmental stresses.

The limit in step 0) is < 5,0 mmHg (0,67 kPa) because up to 2,0 mmHg (0,27 kPa) is permitted
due to the contribution of the stability of the AUTOMATED SPHYGMOMANOMETER and simulator
combination in step n) in addition to the < 3,0 mmHg (0,4 kPa) criterion permitted for the
AUTOMATED SPHYGMOMANOMETER undergoing the TYPE TEST.
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Subclause 201.15.3.5.101 — Shock and vibration-for-other-than-transport (robustness)

AUTOMATED SPHYGMOMANOMETERS in NORMAL USE will be subjected to mechanical stresses
(e.g. vibration, shock) and could randomly be subjected to additional stresses. Therefore, an
AUTOMATED SPHYGMOMANOMETER needs to be robust enough to withstand the vibration, shock,
bumps and drops that it will encounter in NORMAL USE.

These tests were chosen by first reviewing the results of the work published in other PATIENT
monitoring standards where those committees qualitatively assessed the relative severity of
the scenarios within various environments (i.e., HOME HEALTHCARE ENVIRONMENT, healthcare
insfitution and professional transport (wings and wheels)), by various sizes and types| of
ME |EQUIPMENT (i.e., HAND-HELD, PORTABLE and MOBILE ME EQUIPMENT) [23] [24].

After that qualitative assessment, those committees assessed the relevantOparticylar
standards for environmental testing in the IEC 60068 series and their respective.rationales,as
well as the IEC 60721 series of guidance documents. In selecting the reguiréments, thgse
committees reviewed other sources for material related to these tests (e(@.;”FDA Reviewgrs
Gujdance for premarket notification submissions, Mil Std 810, etc.) but foand the best fit

wiiy IEC 60721-3-7:4996 [25]. There is also a guidance document, IEC TR 60721-4-7:
[16], which helps to correlate environmental condition classes’ of |IEC 60721-3-7| to
enyironmental tests according the IEC 60068 series. The aforementioned standards speci
clapses of mechanical conditions: 7M1, 7M2 and 7M3. Those-committees found that clasges
7M[1 and 7M3 best represent the conditions seen during PATIENT transport within healthcpre
facjlities and PATIENT transport outside healthcare facilities,”respectively. Those committ¢es
agineed that different tests and test levels should be applied to ME EQUIPMENT intended for fise
in @ healthcare facility versus ME EQUIPMENT intended:or use during PATIENT transport outsfide
thel healthcare facility.

Vefrifying that the instrument is functioning within the MANUFACTURER'S specifications while the
vibfation (random and sinusoidal) tests are.being conducted was not believed necessary. This
ling of thought was considered and it was:decided that a test done in this manner would|be
overly burdensome and would add:-ohly a minimum additional level of safety to fhe
ME |EQUIPMENT that would not outweigh-the costs. Verifying proper functioning after complefjon
of fhe tests is believed adequate.

ALUTFOMATERESPUVAOMAOMANOMETERS sad for PATIENT transnort outside 3 healtheare facilitv il
AU OVMALE RS GVICVIANOVME T ERo S e G oA+t RSPOot—outsSice aReatncalre R CHY M
helsubiected to these maechanical strasses (e a vibration shoeck bumno and dron) and coluld
peSUDfecteGtoMmeSeMecaHCaHSHEeSSeS {6 g Voo —SROoCIKGOUM P, aRGCFop ) anG-C 2%
randémlvy be subiected to additional stresses Therefore instruments intended-to- be usedlfor
RRGOMHHY P EeSUdjecte G0 aCcGHiHohaStHesSSeS—nefrelores 1 RsStFte S HteRGe a0 dbe USeG{iof
DAbCRT " toidl boalil £ Lit A 4o L bod bt ; " a
PATTENT T & reaTrreatre—Ta8tirit FeeG—6— T tO— Wit To tatt Ae
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Subclause 201.101.1 — Construction

This document does not specify the details of the construction of CUFFS and BLADDERS.
Studies [20] [21] [22] have suggested that the appropriate BLADDER size for the placement at
the upper arm for auscultatory estimates of BLOOD PRESSURE is one with dimensions such that
its width is 40 % of the limb circumference at the maximum range for each CUFF size and its
length is 80 % to 100 % of the Timb circumference at the cenfre of the range for each CUFF
size. In auscultation, use of the wrong size CUFF can affect the accuracy of the estimateq of
BLQOD PRESSURE. These recommended dimensions are subject to ongoing consideratipn.
AUTOMATED SPHYGMOMANOMETERS can be designed with different CUFF dimensions.

Use of an incorrect CUFF size (too small or too large) is a source of inaccurate DETERMINATIPN,
forlexample CUFFS that are too small can result in erroneously high DETERMINATIONS. This RISK
shquld be avoided by a design that does not allow a DETERMINATION to be initiated| or
displayed if the limb circumference is outside the permissible rangelsxAlternatively, the RISK
can be reduced by marking on the CUFF the permissible range of limb-¢circumference.

The¢ appropriate BLADDER size for placement at the wrist is dependent on the design of fhe
AUTOMATED SPHYGMOMANOMETER. Commonly used wrist CUFFS have a width of approximately
6 ¢m and a length of 10 cm to 14 cm for a wrist circumferénce range of 13,5 cm to 19,5 cm

Supclause 201.101.2 — Pressurization

WHile the maximum pressure allowed in thePNEUMATIC SYSTEM is 330 mmHg, prudent
engineering design requires that the CUFF be tested at a higher pressure (+ 10 %). Thig is
siﬂilar to the derating methods usedxto ensure that electronic components meet the
requirements of a design.

Supclause 201.101.3 — AUTOMATED SPHYGMOMANOMETER intended for self-use in pullic
ardas with a single CUFF size

The¢ committees have determined that any AUTOMATED SPHYGMOMANOMETER available to the
public, and intended for.self-use by the public and regardless of intended use labelling,
shquld be appropriates-for the clear majority of the general adult population. This is in fhe
int¢rest of public/health and safety. The mid-upper-arm circumference range of 22 cm| to
42 [cm was chosen~as the minimum range based on available data. While worldwide statis{ics
arqg lacking, Ahis' arm circumference range has been shown (through high quality National
Institutes of Flealth data) to include 95 % of adults in the US. Further, worldwide professignal
sygtems©RBLOOD PRESSURE CUFFS generally offer "adult" and "large adult" CUFFS covering this
same, \range, which supports that this is a reasonable range for an AUTOMATED
SPHYGMOMANOMETER intended for self-use in public settings.

Subclause 201.102 — Connection tubing and CUFF connectors

In the 1990s, concern grew regarding the proliferation of medical devices fitted with Luer
connectors [26] [27] and the reports of PATIENT death or injury arising from misconnections
that resulted in the inappropriate delivery of enteral solutions, intrathecal medication or
compressed gases, including connections between an AUTOMATED SPHYGMOMANOMETER and
CUFF.

Concerns regarding the use of Luer connectors with enteral feeding tubes and gas sampling
and gas delivery systems were raised with CEN/BT and the European Commission. In
November 1997, the CHeF steering group set up a Forum Task Group to consider the
problem. It produced CEN Report CR 13825 [28], in which they concluded that there is a
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problem arising from the use of a single connector design to a number of incompatible
applications. In a coronary care unit, there are as many as 40 Luer connectors on the medical
devices used with a single PATIENT. Therefore, it is not surprising that misconnections are

ma

de.

Based on these concerns, the ISO 80369 series was developed to create new non-Luer
connectors for medical device applications other than for intravascular or hypodermic
applications. The connectors of this series are designed such that connectors for the different
applications do not connect. IEC 80369-5 was specifically developed for use with tubing for
limb cUFF inflation, including sphygmomanometers and CUFFS.

Su
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that can be measured with reasonable reliability.

Tw,
PAT
injy
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bclause 201.104 — Maximum inflating time

b pressures indicated in Table 201.102 were chosen, following clinical advigg,)as be|
FF pressures at which reasonable venous return can take place. They are.also pressu

IENTS can occur in 180 s. A large safety margin is still allowed before any neuromuscd
ry is likely to take place.

b shortened maximum time in NEONATAL MODE is not only obviously desirable to red
comfort and trauma in these fragile PATIENTS, but also justified since the maxim
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failure of a deflation valve by having two independent means of reducing the pressure.

An

op¢rate in SELF-MEASUREMENT AUTOMATIC MODE. See 201.12.1.105.
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ssure is 150 mmHg (20,0 kPa), which results in a sherter deflation time, and the typ

ted, the more distressed an infant becomes, ¢hus producing more artefacts that co
se more readings to be taken.

ce this requirement applies in SINGLE FAULT CONDITION, it is necessary to guard against

alternative RISK CONTROL method~s provided for AUTOMATED SPHYGMOMANOMETERS f

bclause 201.105 — Automatic cycling modes

ling modes described in this document.

b figures shown in this subclause are drawn to illustrate the DETERMINATION of BLQ

OD PRESSURE during inflation. This results in a longer inflation cycle and a shorter defla
le when compared to the figures. This does not change the intent of the figures or any
other requirements of this document.

ESSURE dufing the deflation cycle. Some AUTOMATED SPHYGMOMANOMETERS determtline
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b or more attempts at determining the BLOOD PRESSURE of restless or hypertensive

lar
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rt rate of these PATIENTS is higher. An additional issue is that the longer the CUFF remgins
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ple AA.1 provides a'summary of the requirements and differences between the automatic
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Table AA.1 — Summary of requirements by mode

IEC 80601-2-30:2018 RLV © IEC 2018

LONG-TERM SHORT-TERM SELF-
AUTOMATIC MODE AUTOMATIC MEASUREMENT
MODE AUTOMATIC MODE
201.105.1 201.105.2 201.105.3
Number of DETERMINATIONS Unlimited Limited @ <7
Duration of mode Unlimited <15 min Not-Applicable
<30 min ®
Maximum inflating time (per 180 s0or90sin 180s0or90sin 180s ¢
DETERMINATION) (201.104) NEONATAL MODE NEONATAL MODE
Deflated period >30s >2s >5s
Maximum pressure (201.12.1.104) 300 mmHg or 300 mmHg or 300 mmHg €
150 mmHg in 150 mmHg in
NEONATAL MODE NEONATAL MODE
Pressure protection in PROTECTION PROTECTION Manudl means 9 or
SINGLE FAULT CONDITION DEVICE DEVICE PROTECTION DEVICE
PATIENT population All All Limited ©
| Clinical-validation investigation 1ISO 81060-2 Not required ISO 81060-2
(201.106)

2  The number of DETERMINATIONS is not specified, but is limited by the duration.

®  The number of DETERMINATIONS is limited to 6, but-there—ighe-absolute with a 30 min time
limit.
¢ NEONATAL MODE is not permitted in SELF-MEASUREME&F AUTOMATIC MODE.

If an independent PROTECTION DEVICE is not proyided, means are provided for the release of
pressure by the OPERATOR or PATIENT.

€ The PATIENT population is intended only fofceonscious adults and is required to be disclosed
in the instructions for use.

Supclause 201.105.2 — SHORT-TERM'AUTOMATIC MODE

SHPRT-TERM AUTOMATIC MODE \is.valuable for continuous surveillance of PATIENTS undergo
anaesthetic PROCEDURES as:we&ll as emergency care where there can be a clinical need
frequent readings. However) a minimum period of deflation between inflations is necessary
allow some venous return. In addition, the total duration of the SHORT-TERM AUTOMATIC M(
shquld be limited to prevent venous pooling and reduce bruising.

Supclause 201.105.3 — SELF-MEASUREMENT AUTOMATIC MODE

SELF-MEASUREMENT AUTOMATIC MODE is useful for measurement of BLOOD PRESSURE botH i

physicians' offices and in the home. Current recommendations for measurement of BLQ

ing
for

to
DE

PRESSURE for use in the diagnosis of hypertension [7] that at le
2 DEFERMHNATHON at—ttery of—attea FrH
DETERMINATIONS should be taken as the PATIENT'S BLOOD PRESSURE.

The use of this mode in a physician's office provides the ability to obtain multiple

measurements from a PATIENT without a clinician being present. This could reduce
eliminate the white coat hypertension effect [29].

or

The ability to access the individual DETERMINATIONS is useful to-determine ascertain if there is

significant variability in a PATIENT'S BLOOD PRESSURE.

While the use of the average of multiple DETERMINATIONS is widely used, other measures can

be used to represent a PATIENT'S BLOOD PRESSURE (e.g. median or mode).
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Subclause 201.105.3.3 — SINGLE FAULT CONDITION

The intent of this requirement is to provide a means of RISK CONTROL for potential injury to a
PATIENT due to the HAZARDOUS SITUATION of excessive pressure applied to the limb when the
primary pressure sensing or PROTECTION DEVICE of the AUTOMATED SPHYGMOMANOMETER is not
functioning due to a SINGLE FAULT CONDITION. The requirement for a PROTECTION DEVICE is
intended to reduce RISK to acceptable levels in situations where the PATIENT is commonly
unable to remove the CUFF in the case of over pressure and there is no other OPERATOR likely
to be present to physically remove the pressurized CUFF from the limb. In this case, it is

intervention over an extended period.

An|alternative means of RISK CONTROL is provided for AUTOMATED SPHYGMOMANOMETERS that
only operate in the SELF-MEASUREMENT AUTOMATIC MODE. In this mode, it is;assumed that the
pelliod of operation will be relatively short while a single DETERMINATION /is-performed and that
thel OPERATOR is present during the entire operation and is available jtor release the presspre
froj the CUFF or remove the CUFF in the case of a SINGLE FAULT CONDITION. This also applies
to fhe SELF-MEASUREMENT AUTOMATIC MODE when the PATIENT is the"\OPERATOR.

The alternative RISK CONTROL method is intended to providé.'an acceptable RESIDUAL RISK| by
traging off the cost of a PROTECTION DEVICE with OPERATOR action when OPERATOR/PATIENT
actjon can be relied upon for RISK CONTROL. It is clearlyan unacceptable RISK to PATIENTB if
acgurate, low cost AUTOMATED SPHYGMOMANOMETERS are not available for PATIENT sglf-
mejasurement for use in the management of hypertension.

Supclause 201.106 — Clinical accuracy

The¢ SHORT-TERM AUTOMATIC MODE is_\valuable for continuous surveillance of PATIENTS
undlergoing anaesthetic PROCEDURES as*well as emergency care where there can be a clinjcal
ne¢d for very frequent readings to-monitor critical, unstable PATIENTS. However, becausgq of
thel minimal period of deflation.pérmitted between inflations that enables the OPERATOR to
obflain BLOOD PRESSURE readings in the shortest possible time, it is expected that accuracy is
degraded to some extent.

In @addition, the total duration of the SHORT-TERM AUTOMATIC MODE should be limited to prevent
venous pooling and(reduce bruising.

Supclause 202:8:1.101 — Additional general requirements

Trgnsient—electromagnetic phenomena (e.g. ESD, lightening, switching of large inducfive
loads) \are random, infrequent events of short duration. They have amplitudes of sevgral
thousard volts referred to earth. Thus, it is hardly possible to design a SPHYGMOMANOMETER
having a profective or functional earth connection or operating from mains power that is
completely immune against these transient phenomena. On the other hand, a short
disturbance and recovery period do not impact the treatment of PATIENTS. Therefore, this
document allows disturbances and interruptions with a recovery period of maximum 10 s after
transient electromagnetic phenomena.

Subclause-202.6.2.101 202.8.101 — Electrosurgery interference recovery

If an AUTOMATED SPHYGMOMANOMETER is intended to be used together or in the presence with
HF SURGICAL EQUIPMENT, OPERATORS should expect that the AUTOMATED SPHYGMOMANOMETER
can determine BLOOD PRESSURE following a recovery time. Since an AUTOMATED
SPHYGMOMANOMETER determines BLOOD PRESSURE aperiodically and not continually, the
committee judged that it was not a requirement for an AUTOMATED SPHYGMOMANOMETER to be
able to make a DETERMINATION during the operation of HF SURGICAL EQUIPMENT, but that it
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would be an unacceptable RISK to a PATIENT if an AUTOMATED SPHYGMOMANOMETER were
unable to make the expected DETERMINATION following operation of the HF SURGICAL
EQUIPMENT.
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Annex BB
(informative)

Environmental aspects

The environmental impact generated by an AUTOMATED SPHYGMOMANOMETER performing
DETERMINATIONS is mainly isolated to the following occurrences:

— impact at local environment during operation, including routine inspection and adjustments

use, cleaning and disposal of consumables during operation, including routine inspection
and adjustments by the OPERATOR, according to the instructions for use of)rouff
PROCEDURES;

— |scrapping at the end of the life cycle.

Tolhighlight the importance of reducing the environmental burden, this document addressges
requirements or recommendations intended to decrease environmental”impact caused|by
thase aspects during different stages of an AUTOMATED SPHYGMOMANOMETER.

See Table BB.1 for a mapping of the life cycle of an AUTOMATED SPHYGMOMANOMETER| to
aspects of the environment.

Table BB.1 — Environmental aspects addressed by clauses of this document

Environmental aspects Product life cycle
(inputs and outputs) - Y —— -
Production and Distribution Use End of life
preproduction (including
packaging)
Stage A Stage B Stage C Stage D
Addressed in Addressed in Addressed in Addressed|in
1 Resource use IEC 60601-1-9 2 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-149
2 Energy consumption IEC' 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1{9
3 Emission to air IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1{9
and 201.7.2.106
4 Emission to water IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-149
and
201.7.2.4061p5
5 Waste IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-149
and
201.7.2.4061p5
6 Noise IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-149
7 Migration of hazardous IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-149
substances and
20472456105
8 Impacts on soil IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9
and
201.7.2.406105
9 RIsks to the environment from IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9
accidents or misuse

See |IEC 60601-1-9:2007.
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Annex CC
(informative)

Reference to the ESSENTIAL PRINCIPLES

This particular standard has been prepared to support the ESSENTIAL PRINCIPLES OF SAFETY
AND PERFORMANCE of AUTOMATED SPHYGMOMANOMETERS as medical devices according to
ISO/FR 16142-1:2016 [30]. This particular standard is intended to be acceptable for
conformity assessment purposes.

Compliance with this particular standard provides one means of demonstrating conformache
with the specific ESSENTIAL PRINCIPLES of ISO/R 16142-1:2016 [30]. Other means pre
possible.

See Table CC.1 for a mapping of the clauses and subclauses of this document to ESSENTIAL
PRINCIPLES of ISO/R 16142-1:2006 2016.

Table CC.1 — Correspondence between this particular standard and
the ESSENTIAL PRINCIPLES

Qualifyi Ks/N
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ESSENTIAL PRINCIPLE of
1ISO 16142-1:2016, Tables B.1 and

Corresponding
clause(s)/subclause(s) of this

Qualifying remarks/Notes

B.2 [30] document
c) 201.9, 201.15
8.2 201.11
8.5 201.11, 211.8.3.1, 212
9.1 201.11, 211
12.1 201.7, 201.14, 201.16, 201.101,
201.102
12.2 — 2\
a 201.9, 201.11, 201.101, 206, 208 A\
b 201.7.2.4, 201.101, 206 kq)‘
N\
c 202 nQ
d 201.11 RS 4
o 201.14, 201.16 j3e)
f 201.11 N7
O
g 202 QQ)
12.4 201.11 _
12.5 201.7, 201.8, 201.12.1.106 \Qy
12.6 201.1.3, 201.7.2.105 (‘\\V
13.1 201.7.2.101, 201.12.1, 201@1‘,’
201.105, 201.106
o)
13.2 201.7, 201.12.1.101«39.12.1.103
13.3 201.7, 201.102, 2687208
13.4 201.7 ,&\‘0
14.1 20110 )
14.3 20110
15.1 20514
15.2 +(})201.14
16.1 (" |201.4, 201.13, 201.104, 201.105.1 b),
N\ 201.105.3.3
16.3 (F‘ 201.11.8, 211
16.4 \(_)' 201.11.8, 201.12.3, 208
16.5 OS\\ 202
16.6 O 202
Ny
167 () 201.8
17.1[ & 201.9
17.2 201.9
17.3 201.9
17.4 201.15
17.5 201.7.2.4, 201.9, 201.102
17.6 201.11
18.1 201.12.1
18.2 201.12.1.101, 201.12.1.104,
201.12.1.105, 201.104, 201.105
19.1 201.7, 201.7.2.101, 201.12.1.101,

201

.12.1.103, 201.101.1, 206
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ESSENTIAL PRINCIPLE of Corresponding Qualifying remarks/Notes
ISO 16142-1:2016, Tables B.1 and clause(s)/subclause(s) of this
B.2 [30] document
19.2 201.7, 201.12.1.101, 201.101.1,
201.101.3 b), 206
20.1 211
20.2 211
20.3 211
21.1 201.7
21.2 201.7 \l,
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N
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) 201.16 RS
a 201.7 \\‘(
21.8 201.7 QO
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21.9 — ,{S\
b 211 ®$
d 211 N
f 2057
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

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

sphygmomanometers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pll national electrotechnical committees (IEC National Committees). The object of~IE€ is to pron|
nternational co-operation on all questions concerning standardization in the electrical and-electronic fields
his end and in addition to other activities, IEC publishes International Standards,Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

Publication(s)"). Their preparation is entrusted to technical committees; any IEC-National Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and 1
jovernmental organizations liaising with the IEC also participate in this préparation. IEC collaborates clo
With the International Organization for Standardization (ISO) in accordance with conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express;, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for idternational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEGZ’National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible\in their national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding national or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
pssessment services and, in some.areas, access to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they-have the latest edition of this publication.

No liability shall attach to IE€/or its directors, employees, servants or agents including individual experts
members of its technicahhcommittees and IEC National Committees for any personal injury, property damag
bther damage of any.nature whatsoever, whether direct or indirect, or for costs (including legal fees)
Expenses arising ,out_of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the correct application of this publication.

Attentionnis“drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
batent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is

t of

of

subcommittee 62D: Electromedical equipment, of IEC technical committee 62: Electrical
equipment in medical practice, and of subcommittee SC3: Lung ventilators and related
equipment, of ISO technical committee 121: Anaesthetic and respiratory equipment.

This second edition cancels and replaces the first edition published in 2009 and
Amendment 1:2013. This 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]1,
and with IEC 60601-1-2:2014 and IEC 60601-1-11:2015;

b) referencing IEC 60601-1-10:2007 and IEC 60601-1-12;

c) changing an OPERATOR-accessible CUFF-sphygmomanometer connector from not
compatible with the 1ISO 594 series to compatible with the ISO 80369 series;

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

This publication is published as a double logo standard.

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

FDIS Report on voting

62D/1548/FDIS 62D/1560/RVD

Fu‘T information on the voting for the approval of this document can be found in the reportfon
votjng indicated in the above table. In ISO, the standard has been approved by 14 P membgrs
oufl of 15 having cast a vote.

This publication has been drafted in accordance with the ISO/MEC Directives, Part 2.

In this document, the following print types are used:

— |requirements and definitions: roman type;
— |test specifications: italic type;

— |informative material appearing outside of tables, such as notes, examples and references: in smaller type.
Normative text of tables is also in a smaller type;

— |TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR| AS
NOTED: SMALL CAPITALS.

In feferring to the structure of thisc<document, the term

— |"clause" means one of'the seventeen numbered divisions within the table of contents,
inclusive of all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);

— |"subclause" meansia numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are|all
subclauses of €lause 7).

References to._clauses within this document are preceded by the term "Clause" followed|by
thel clause(number. References to subclauses within this particular standard are by numper
onlly.

In this'document the r‘nnjun("rivp "or" is used as an "inclusive aor" so 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
ISO/IEC Directives, Part 2. For the purposes of this document, the auxiliary verb:

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

"should" means that compliance with a requirement or a test is recommended but is 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 permissible way to 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 80601 International standard, published under the general title Medical
electrical equipment, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
A 1ec. i ta
ted to the specific publication. At this date, the publication will be

e |reconfirmed,
e |withdrawn,
e |replaced by a revised edition, or

e |amended.

NOTE The attention of users of this document is drawn to the fact that-equipment manufacturers and tesgting
organizations may need a transitional period following publication of a newj.amended or revised IEC publication in
whigh to make products in accordance with the new requirements and 40 equip themselves for conducting new or
revised tests. It is the recommendation of the committees that theXcontent of this publication be adopted| for
implementation nationally not earlier than 3 years from the date of publication.
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INTRODUCTION

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

The requirements are followed by specifications for the relevant tests.

Following the decision taken by subcommittee 62D at the meeting in Washington DC in 1979,
a "General guidance and rationale" section giving some explanatory notes, where appropriate,

of the standard but will, in due course, expedite any revision necessitated by changeq in
clinical practice or as a result of developments in technology. However, the AnnexAA does
nof form part of the requirements 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

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

201.1.1 Scope

Replacement:

This part of the 80601 International Standard applies to the BASIC SAFETY and ESSENTIAL
PERFORMANCE of AUTOMATED SPHYGMOMANOMETERS, hereafter referred to as ME EQUIPMENT,
whlch by means of an inflatable CUFF, are used for non-continuoushindirect estimation of the
BLQOD PRESSURE without arterial puncture.

NOTE 1 Equipment that performs indirect DETERMINATION of the BLOODMPRESSURE without arterial puncture does
not [directly measure the BLOOD PRESSURE. It only estimates the BLOOD'PRESSURE.

This document specifies requirements for the BASIG-SAFETY and ESSENTIAL PERFORMANCE [for
thi$ ME EQUIPMENT and its ACCESSORIES, including“the requirements for the accuracy of a
DETERMINATION.

This document covers automatic electrically¢powered ME EQUIPMENT used for the intermittent,
indirect estimation of the BLOOD PRESSURE without arterial puncture, including BLQOD
PRESSURE monitors for the HOME HEALTFHCARE ENVIRONMENT.

Refuirements for indirect estimation of the BLOOD PRESSURE without arterial punctire
ME|EQUIPMENT with an electrically-powered PRESSURE TRANSDUCER and/or displays used in
conjunction with a stethoscope or other manual methods for determining BLOOD PRESSUYRE
(NQN-AUTOMATED SPHYGMOMANOMETERS) are specified in document ISO 81060-1 [2].

If § clause or subclause is specifically intended to be applicable to ME EQUIPMENT only, of to
ME|SYSTEMS only, the title and content of that clause or subclause will say so. If that is not the
cage, the clause\or subclause applies both to ME EQUIPMENT and to ME SYSTEMS, as relevan}.

HArARDS_inherent in the intended physiological function of ME EQUIPMENT or ME SYSTHMS
within, the*scope of this document are not covered by specific requirements in this documknt
exgeptin 201.11 and 201.105.3.3, as well as 7.2.13 and 8.4.1 of IEC 60601-1:2005.

NOTE 2 See also 4.2 of IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012.
201.1.2  Object

Replacement:

The object of this particular standard is to establish particular BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements for an AUTOMATED SPHYGMOMANOMETER as defined in 201.3.201.

2 The general standard is IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, Medical electrical equipment —
Part 1: General requirements for basic safety and essential performance.
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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 60601-1-2, IEC 60601-1-6, IEC 60601-1-10, IEC 60601-1-11 and IEC 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 IEC 60601-1 series apply as
pubptished [TT 4T

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 appropfiate for the particylar
ME|EQUIPMENT under consideration, and may add other BASIC_SAFETY and ESSENTIAL
PERFORMANCE requirements.

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

For brevity, IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 are referred to in this
pafticular standard as the general standard. Collatéral” standards are referred to by their
dog¢ument number.

The numbering of clauses and subclauses of.this particular standard corresponds to tha{ of
thel general standard with the prefix "201" (exg. 201.1 in this document addresses the content
of Clause 1 of the general standard) or:applicable collateral standard with the prefix "2(x",
where x is the final digit(s) of the collateral standard document number (e.g. 202.4 in this
pafticular standard addresses the:gontent of Clause 4 of the IEC 60601-1-2 collatgral
stahdard, 203.4 in this particular~standard addresses the content of Clause 4 of fhe
IEQ 60601-1-3 collateral standard;’etc.). The changes to the text of the general standard pre

specified by the use of the following words:

"Re¢placement” means_that the clause or subclause of the general standard or applicaple
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 requirementq of
thel general standard or applicable collateral standard.

"Amendmeént” means that the clause or subclause of the general standard or applicaple
collatéral 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, etc., and
additional items aa), bb), etc.

Subclauses, figures or tables which are additional to those of a collateral standard are
numbered starting from 20x, where "x" is the number of the collateral standard, e.g. 202 for
IEC 60601-1-2, 203 for IEC 60601-1-3, etc.

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 corresponding clause or subclause in this particular standard, the clause or
subclause of the general standard or applicable collateral standard, although possibly not
relevant, applies without modification; where it is intended that any part of the 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 Normative references

NOTE Informative references are listed in the bibliography beginning on page 54.

C

duse 2 of the general standard applies, except as follows:
Replacement:

IEQ 60601-1-2:2014, Medical electrical equipment — Part 1-2: General requiréments for bgsic
safiety and essential performance — Collateral Standard: Electromagneticy disturbances —
Repuirements and tests

IEG 60601-1-6:2010, Medical electrical equipment — Part 1-6: General requirements for bgsic
saflety and essential performance — Collateral standard: Usability
IEG 60601-1-6:2010/AMD 1:2013

Addlition:

IEQ 60068-2-27:2008, Environmental testing — Part\2-27: Tests — Test Ea and guidanice:
Shpck

IEC 60068-2-64:2008, Environmental testing,— Part 2-64: Tests — Test Fh: Vibration, bropd-
bamd random and guidance

IEQ 60601-1:2005, Medical electricalCequipment — Part 1: General requirements for bgsic
safety and essential performance
IECG 60601-1:2005/AMD 1:2012

IEQ 60601-1-10:2007, Medical electrical equipment — Part 1-10: General requirements |for
bagic safety and essential performance — Collateral Standard: Requirements for {he
development of physielogic closed-loop controllers

IEG 60601-1-1122015, Medical electrical equipment — Part 1-11: General requirements |for
bagic safety and essential performance — Collateral Standard: Requirements for medical
electrical equipment and medical electrical systems used in the home healthcare environmént

IEQ 60601-1-12:2014, Medical electrical equipment — Part 1-12: General requirements |for
bagic.safety and essential performance — Collateral Standard: Requirements for medical
electrical equipment and medical electrical systems intended for use in the emergency
medical services environment

IEC 60601-2-2:2017, Medical electrical equipment — Part 2-2: Particular requirements for the
basic safety and essential performance of high frequency surgical equipment and high
frequency surgical accessories

IEC 62366-1:2015, Medical devices — Part 1: Application of usability engineering to medical
devices

IEC 80369-5:2016, Small-bore connectors for liquids and gases in healthcare applications —
Part 5: Connectors for limb cuff inflation applications
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ISO 80369-1:—3, Small-bore connectors for liquids and gases in healthcare applications —Part
1: General requirements

ISO 81060-2:2013, Non-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 IEC 60601-1,

ISQ and IEC maintain terminological databases for use in standardization at the “foHowijng
addresses:

o |IEC Electropedia: available at http://www.electropedia.org/

e |[ISO Online browsing platform: available at http://www.iso.org/obp

NOTE An index of defined terms is found beginning on page 56.

Ad{lition:

201.3.201

AUTOMATED SPHYGMOMANOMETER
ME |EQUIPMENT used for the non-invasive estimation of(the BLOOD PRESSURE by utilizing|an
inflatable CUFF, a PRESSURE TRANSDUCER, a valve. for deflation, and/or displays used| in
conjunction with automatic methods for determining BLOOD PRESSURE

Notg 1 to entry: Components of an AUTOMATED SPHYGMOMANOMETER include manometer, CUFF, valve for deflaftion
(often in combination with the valve for rapidly exhausting the PNEUMATIC SYSTEM), pump for inflation of|the
BLAPDER, and connection tubing.

201.3.202
CUKF
pait of the AUTOMATED SPHYGMOMANOMETER that is wrapped around the limb of the PATIENT

Notg 1 to entry: A CUFF usually-comprises a BLADDER and an inelastic part that encloses the BLADDER, or hag an
integral BLADDER (i.e., the CUFF,\including the BLADDER, is one piece).

[SOURCE: ISO 81060=1:2007 [2], 3.5, modified — In the definition, "non-automated" has been
reglaced by "automated", and in the Note 1 to entry "might comprise" has been replaced|by
"ugqually comprises™]

201.3.203
DETERMINATION
DETERMINATION VALUE
resjult.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 as a result of relaxation of the systemic ventricle

Note 1 to entry: Because of hydrostatic effects, this value should be determined with the CUFF at the level of the
heart.

3 Under preparation. Stage at the time of publication: ISO/FDIS 80369-1:2017.
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201.3.205
LONG-TERM AUTOMATIC MODE

mo

de in which a timer, set by the OPERATOR, initiates multiple DETERMINATIONS

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

Not
the

20
NE(
mo|

Not

Not
this|

Not

diffgrent algorithm from other modes intended for older PATIENTS.

201.3.208

NO
ME
infl

conjunction with a stethoscope or other manual tnethods for estimating BLOOD PRESSURE

Not

conjbination with the valve for rapidly exhausting the PNEUMATIC SYSTEM), hand pump or electro-mechanical p

for

elegtro-mechanical components for pressure.control.

[Sq

201.3.209
PATIENT SIMULATOR

€q

inflation and deflation

Not

201.3.210
PNEUMATIC SYSTEM
paift “of the AUTOMATED SPHYGMOMANOMETER that includes all pressurized and pressU

18

E~T 10 entry: Because of hydrostatic effects, this value should be determined with the transducer at the 1evg
heart.

.3.207
DNATAL MODE
de of AUTOMATED SPHYGMOMANOMETER for use with neonates or infants

P 1 to entry: The approximate age range for a newborn (neonate) is from birth to 1 month [5] [6].

e 2 to entry: The approximate age range for an infant is from 1 month to 2 years\[5] [6]. For the purpose
document, up to 3 years of age are considered infants (see ISO 81060-2:2013+-6.1.3).

e 3 to entry: The NEONATAL MODE is used to limit the maximum pressuré t9~150 mmHg and frequently h{

N-AUTOMATED SPHYGMOMANOMETER
EQUIPMENT used for the non-invasive estimation of the BLOOD PRESSURE by utilizing
ptable CUFF with a pressure-sensing element/awalve for deflation, and display used

e 1 to entry: Components of these instruments)include manometer, CUFF, valve for deflation (ofter]

inflation of the BLADDER, and connection tubing. A NON-AUTOMATED SPHYGMOMANOMETER can also con

ipment for simulating the oscillometric CUFF pulses and/or auscultatory signals dun

1 to entry:{/Fhis equipment is not used for testing accuracy but is used in assessing stability of performan

| of

5 of

an
in

in
imp
tain

DURCE: ISO 81060-1:2007 [2],8.11, modified — The definition and the note to entry have
beén rephrased.]

ing

controlling components

EXAMPLES CUFF, tubing, connectors, valves, PRESSURE TRANSDUCER and pump.

[SOURCE: ISO 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
component that transforms sensed pressure into an electrical signal
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201.3.212

PROTECTION DEVICE
part of ME EQUIPMENT that, without intervention by the OPERATOR, protects the PATIENT from
hazardous output due to incorrect delivery of energy or substances

201.3.213

SELF-MEASUREMENT AUTOMATIC MODE
mode of AUTOMATED SPHYGMOMANOMETER that is manually initiated and overseen by the
OPERATOR and in which a limited number of repeated DETERMINATIONS are made over a finite
period

201.3.214

*s

mojde of AUTOMATED SPHYGMOMANOMETER that is manually initiated by the OPERATOR an( i

wh

HORT-TERM AUTOMATIC MODE

ch rapid repetitive automatic DETERMINATIONS are made within a specified time, period

201.3.215
SY$TOLIC BLOOD PRESSURE
SY$TOLIC BLOOD PRESSURE VALUE

mal

Not
heal

20

C

Xximum value of the BLOOD PRESSURE as a result of the contraction.of the systemic ventrig

P 1 to entry: Because of hydrostatic effects, this value should be determined with the CUFF at the level of
rt.

1.4 General requirements

duse 4 of the general standard applies, except as follows:

201.4.3 ESSENTIAL PERFORMANCE

Ad

Hitional subclause:

201.4.3.101 Additional ESSENTIAL PERFORMANCE requirements

Ad

litional ESSENTIAL PERFORMANCE requirements for an AUTOMATED SPHYGMOMANOMETER

found in the subclauses listed in Table 201.101.

20

Table 204.101 — Distributed ESSENTIAL PERFORMANCE requirements

the

Are

Requirement Subclause
Electfasurgery interference recovery 202.8.101
Limits of the error of the manometer 2, 201.12.1.102
or generation of a TECHNICAL ALARM CONDITION 201.11.8.102
201.12.1.101
Reproducibility of the BLOOD PRESSURE DETERMINATION and 201.12.1.107
low and high BLOOD PRESSURE PHYSIOLOGICAL ALARM CONDITIONS (if 201.12.3.101
provided),
or generation of a TECHNICAL ALARM CONDITION 201.11.8.102
201.12.1.101
a8 202.8.1.101 d) indicates methods of evaluating limits of the error of the manometer as
acceptance criteria following specific tests required by this document.

1.5 General requirements for testing ME EQUIPMENT

Clause 5 of the general standard applies.
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201.6 Classification of ME EQUIPMENT and ME SYSTEMS

Clause 6 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 or ME EQUIPMENT parts

201.7.2.4 * ACCESSORIES

Addition:

A CUFF shall be marked with an indication of the correct positioning for-the” CUFF on fhe
degignated limb over the artery.

Adflitional subclauses:

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

— |"S" or "SYS" for the value of SYSTOLIC BLOOD PRESSURE;
— |"D" or "DIA" for the value of DIASTOLIC BLOOD PRESSURE;
— |"M" or "MAP" for the value of MEAN ARTERIAL‘PRESSURE.

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

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

201.7.2.102 * AUTOMATED SPHYGMOMANOMETER with NEONATAL MODE

If 4an AUTOMATED SPHYGMOMANOMETER is intended for use with neonatal PATIENTS and other
PATIENTS, it should have ‘means for detecting that a CUFF intended for use with a neonatal
PATIENT is connected\to the AUTOMATED SPHYGMOMANOMETER and means for automatically
placing the AUTOMATED SPHYGMOMANOMETER in NEONATAL MODE when such a CUFF is present.
If these means aré’not present, the instructions for use shall describe the method for placing
thel AUTOMATEDVSPHYGMOMANOMETER into NEONATAL MODE and include a warning statemgnt
degcribing (the RISKS associated with using other than the NEONATAL MODE on a neonatal
PATIENT,

All|A€CESSORIES intended for use only in the NEONATAL 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 SPHYGMOMANOMETER is intended for self-use in public areas, it shall be
marked on the USER INTERFACE with the following:

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

b) adequate operating instructions; and

c) this sphygmomanometer complies with IEC 80601-2-30:2017.
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EXAMPLES Self-measurement station in a pharmacy, fitness centre, workplace intended for use by the general
population without professional assistance.

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

d)

e)

the range of arm circumference for which the CUFF is intended — specifically minimum and
maximum upper arm (midpoint) circumference thresholds in centimetres and in inches;

and

a statement to the effect that results might not be accurate if your arm is outside specified

circumference range.

201.7.2.104 * Component replacement

If &

could affect the BASIC SAFETY or ESSENTIAL PERFORMANCE of the~ “AUTOMA
SPHYGMOMANOMETER, the AUTOMATED SPHYGMOMANOMETER or the component shall be mar

wit

h either a caution to the effect that substitution of a component different,from that supp

might result in measurement error, or with a safety sign 1S0O-7010-M002 (
IECG 60601-1:2005, Table D.2, safety sign 10).

EXAMPLES CuUFF, microphone, connection tube, external power supply

201.7.2.105 Disposal

Th

appropriate, in accordance with national or regional regutations.

NO

[E See also IEC 60601-1-9 [4].

201.7.9.2 Instructions for use

201.7.9.2.1 General

Re

blacement of the first three dasheddtems:

particular:
1) intended medical indication;

SPHYGMOMANOMETER;

EXAMPLE 2 AUTOMATED SPHYGMOMANOMETER for use in an ambulance or helicopter, for use in the H
HEALTHCARE ENVIRONMENT, for use with neonatal or pre-eclamptic PATIENTS.

SPHYGMOMANOMETER is intended:

component can be replaced by the OPERATOR or SERVICE PERSONNEL, and if réplacement

TED
ed
lied
s$ee

b AUTOMATED SPHYGMOMANOMETER and its parts shall be marked with regard to disposal,|as

the use of the AUTOMATED SPHYGMOMANOMETER as intended by the MANUFACTURER, and in

EXAMPLE 1 Condition(s) or disease(s) to be screened for, monitored, treated, diagnosed, or preventgd.

2) any known~restrictions on use or contraindication(s) to the use of the AUTOMATED

DME

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

i) for use with neonatal PATIENTS,
ii) for use with pregnant, including pre-eclamptic, PATIENTS;
EXAMPLE 3 Age, weight, region of body, health, condition or diagnosis.
4) intended placement of the CUFF; and
5) intended conditions of use;

EXAMPLE 4 Environment, including hygienic, requirements, frequency of use, location, mobility.

the frequently used functions;

the permissible environmental conditions of use, including at least a temperature range of

10 °C to 40 °C with a relative humidity range of 15 % to 85 % (non-condensing).
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201.7.9.2.2 Warning and safety notices

Addition, following the note:

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 frequent measurements can cause injury to the PATIENT due to blood

flow interference;

cc
dd

~—

ee
ff)

99

201
Ad

201
Ad

Th

aa

bb

regarding the application of the CUFF over a wound, as this can cause further injury;

regarding the application of the CUFF and its pressurization on any limb \wh
intravascular access or therapy, or an arterio-venous (A-V) shunt is present becausg
temporary interference with blood flow and could result in injury to the PATIENT;

regarding the application of the CUFF and its pressurization on the arm_on/the side g
mastectomy or lymph node clearance;

regarding the information that pressurization of the CUFF can temporarily cause los§g
function of simultaneously used monitoring ME EQUIPMENT on the same limb;

regarding the need to check (for example, by observation ©f-the limb concerned) t

ere

of

of

hat

operation of the AUTOMATED SPHYGMOMANOMETER does not result in prolonged impairment

of the circulation of the blood of the PATIENT.
.7.9.2.5 ME EQUIPMENT description
Hition, after the third dashed item in the first paragraph:

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

.7.9.2.9 Operating instructions
Hition:
b instructions for use shall contain the following information:

an explanation of the selection of a suitably sized CUFF and the application of the CUFH
the PATIENT;

an explanation. (of) the operating steps needed to obtain accurate routine resting BLQ
PRESSURE values for the condition hypertension [7] [8] [9] [10] [11], including:

1) adjustment of the pressure reduction rate, if applicable:
2) PATIENT position in NORMAL USE, including:
i) ) ‘comfortably seated,

ii) legs uncrossed

cc)

iii) feet flat on the floor,
iv) back and arm supported, and
v) middle of the CUFF at the level of the right atrium of the heart;

to

oD

3) a recommendation that the PATIENT relax as much as possible and not talk during the

measurement PROCEDURE;
4) arecommendation that 5 min should elapse before the first reading is taken;
5) OPERATOR position in NORMAL USE;

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

physiologic condition;
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dd) details of what the OPERATOR should do if unexpected readings are obtained;

ee) details of the environmental or operational factors which can affect the performance of the

ff)

AUTOMATED SPHYGMOMANOMETER and/or its BLOOD PRESSURE reading (e.g. common
arrhythmias such as atrial or ventricular premature beats or atrial fibrillation, arterial
sclerosis, poor perfusion, diabetes, age, pregnancy, pre-eclampsia, renal diseases,
PATIENT motion, trembling, shivering) [13] [14] [15];

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

gg) if applicable, an explanation of the need to avoid compression or restriction of the

hh
201
Ad

' P |
CUTITe Lot toonty, arrd

the RATED range of CUFF pressure.
.7.9.2.13 * Maintenance

Hition, after the second paragraph:

If the AUTOMATED SPHYGMOMANOMETER is intended to be dismantled by‘the OPERATOR, the

Ins

fructions for use shall indicate the correct method of reassembly.

If {he BLADDER can be incorrectly inserted into the inelasticopart of the CUFF (e.g. after

cle

Bning), the CUFF or the instructions for use shall include a detailed description of the

cofrect manner of insertion of the BLADDER into the inelastic{part of the CUFF.

Adtlitional subclauses:

201.7.9.2.101 Compatibility with HF SURGICAL EQUIPMENT

If the AUTOMATED SPHYGMOMANOMETER complies with the requirements of 202.8.101, the

insfructions for use shall include a statement to the effect that this ME EQUIPMENT is suitapble

for|use in the presence of electrosurgery.

If parts of the PRESSURE TRANSDUCER or AUTOMATED SPHYGMOMANOMETER are provided with

prgtective means against burns ‘to‘the PATIENT when used with HF SURGICAL EQUIPMENT, slich

means shall be drawn to the-attention of the OPERATOR in the instructions for use. If siich

mefans are absent, such parts-shall be identified in the instructions for use.

201.7.9.2.102 AUTOMATED SPHYGMOMANOMETERS for use in NEONATAL MODE

If the AUTOMATED SPHYGMOMANOMETER is equipped with a NEONATAL MODE, the instructions|for

use shall include:

a) [the maximum pressure that can be applied by the AUTOMATED SPHYGMOMANOMETER to the
CUFRF when in NEONATAL MODE;

b) |thes range of BLOOD PRESSURES that the AUTOMATED SPHYGMOMANOMETER ¢an
accommodate when in the NEONATAL MODE; and

c) the ACCESSORIES that the MANUFACTURER recommends for use in NEONATAL MODE to avoid
errors and excessive pressure.

201.8 Protection against electrical HAZARDS from ME EQUIPMENT

Clause 8 of the general standard applies, except as follows:

201.8.5.5 DEFIBRILLATION-PROOF APPLIED PARTS

Additional subclause:
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201.8.5.5.101 * PATIENT CONNECTIONS of AUTOMATED SPHYGMOMANOMETERS

If the APPLIED PART of an AUTOMATED SPHYGMOMANOMETER has PATIENT CONNECTIONS, it shall

be classified as a DEFIBRILLATION-PROOF APPLIED PART.
201.9 Protection against mechanical HAZARDS of ME EQUIPMENT and
ME SYSTEMS

Clause 9 of the general standard applies.

20

@)
Q)

20

C

A
g

201

Ad

201
WH

1.10 Protection against unwanted and excessive radiation HAZARDS

use 10 of the general standard applies.

1.11  Protection against excessive temperatures and other HAZARDS
use 11 of the general standard applies.

.11.8 Interruption of the power supply/SUPPLY MAINS t0 ME EQUIPMENT
ition:

.11.8.101 * Switching off

en the AUTOMATED SPHYGMOMANOMETER is switched off by the OPERATOR, with the C

inflated, the CUFF shall deflate within 30 s to the'\wvalues indicated in Table 201.102.

Co

201

Table 201.102 = CUFF deflation pressure

Mode CUFF pressure
NEONATAL MODE < 5 mmHg (0,7 kPa)
Any other-mode <15 mmHg (2,0 kPa)

mpliance is checked\by functional testing.

.11.8.102 Interruption of the SUPPLY MAINS

WH

deflate within 30 s to the values indicated in Table 201.102, and any indication of BLQ

en the SUPPLY MAINS to the AUTOMATED SPHYGMOMANOMETER is interrupted, the CUFF s

PRESSURE 'shall be cancelled.

JFF

nall
oD

When the SUPPLY MAINS is restored, the AUTOMATED SPHYGMOMANOMETER:

a)

b)

shall continue in the same mode of operation and with all OPERATOR settings unchanged,

or

shall

1) remain inoperative, and

2) if provided with SHORT-TERM AUTOMATIC MODE oOr LONG-TERM AUTOMATIC MODE,

be

equipped with an ALARM SYSTEM that includes a TECHNICAL ALARM CONDITION that

indicates the AUTOMATED SPHYGMOMANOMETER is inoperative.

An AUTOMATED SPHYGMOMANOMETER that automatically switches over to operation from an
INTERNAL ELECTRICAL POWER SOURCE and continues to operate normally shall be exempt from
these requirements.
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Co
c)

d)

201

An

shall incorporate means:

Co

20

C

201

Ad

201

Th
Cu

Va
dis

duse 12 of the general standard applies, except as follows:

ues( of BLOOD PRESSURE outside the RATED range for BLOOD PRESSURE shall not |be
layed, and the AUTOMATED SPHYGMOMANOMETER shall be equipped with an ALARM SYSTEM
that— — . ob

mpliance is checked with the following test.

Make a DETERMINATION utilizing a PATIENT SIMULATOR and observe the AUTOMATED
SPHYGMOMANOMETER operating mode. Interrupt the SUPPLY MAINS for a period exceeding
30 s.

Confirm that the CUFF is sufficiently deflated and that the indicated BLOOD PRESSURE
disappears within 30 s.

Restore the SUPPLY MAINS and confirm that the AUTOMATED SPHYGMOMANOMETER:
— continues in the same mode of operation and with all OPERATOR settings unchanged;

OL.
O

— remains inoperative and, if equipped with SHORT-TERM AUTOMATIC MODE or LONG-THRM
AUTOMATIC MODE, that a TECHNICAL ALARM CONDITION is generated.

.11.8.103 * INTERNAL ELECTRICAL POWER SOURCE
AUTOMATED SPHYGMOMANOMETER powered from an INTERNAL ELECTRICAL POWER SOURCE
in case of INTERNAL ELECTRICAL POWER SOURCE failure or depletion} which does not allow

the AUTOMATED SPHYGMOMANOMETER to meet the BASIC()SAFETY and ESSENTIAL
PERFORMANCE requirements of this document,

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

mpliance is checked by functional testing.

1.12  Accuracy of controls and instruments and protection against
hazardous outputs

121 Accuracy of controls and instruments
Hition:
.12.1.101 Measuring and display ranges

b measuring.and display ranges of the CUFF pressure shall be equal to the RATED range|for
FF pressufe.

PRESSURE is outside the RATED range.

Co

mpliance is checked by functional testing.

201.12.1.102 Limits of the error of the manometer from environmental conditions

Ov

er the temperature range of 10 °C to 40 °C and the relative humidity range of 15 % to 85 %

(non-condensing), the maximum error for the measurement of the CUFF pressure at any point
of the NOMINAL measurement range shall be less than or equal to £3 mmHg (+0,4 kPa) or 2 %
of the reading, whichever is greater.

Co

mpliance is checked by functional testing.
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201.12.1.103 * NOMINAL BLOOD PRESSURE indication range

18

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 NEONATAL 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 at least the range of 40 mmHg (5,3 kPa) to 110 mmHg (14,7 kPa) in NEONATAL MODE and

60

mmHg (8,0 kPa) to 230 mmHg (30,7 kPa) otherwise.

Co

a)
b)

201

Th
for

othlerwise. An AUTOMATED SPHYGMOMANOMETER may have onésy or more than one, mode.

Co

201

In
fun
co

WHen activated, the sPRROTECTION DEVICE shall deflate the PNEUMATIC SYSTEM within 30 s

IN
—

An
MO

pliarnce IS cneckea Witn tne rolliowing test.

Connect the AUTOMATED SPHYGMOMANOMETER to a PATIENT SIMULATOR.

Adjust the PATIENT SIMULATOR to generate signals in such a way that the ‘AUTOMA
SPHYGMOMANOMETER displays DIASTOLIC BLOOD PRESSURE values of 20 mmHg, (2,7 kPa
less and SYSTOLIC BLOOD PRESSURE values of 110 mmHg (14,7 kPa) or more in NEONA
MODE and DIASTOLIC BLOOD PRESSURE values of 40 mmHg (5,3 kPa) onless and SYSTQ
BLOOD PRESSURE values of 230 mmHg (30,7 kPa) or more otherwise.

.12.1.104 Maximum pressure in NORMAL CONDITION

b maximum pressure obtainable in NORMAL CONDITION shall notéxceed 150 mmHg (20 k
an AUTOMATED SPHYGMOMANOMETER in NEONATAL MODE and not exceed 300 mmHg (40 k

mpliance is checked by functional testing in NORMAL/CONDITION.

.12.1.105 * Maximum pressure in SINGLE FAULT CONDITION

ctioning independently of the normal PNEUMATIC SYSTEM control, which in any SINGLE FA
NDITION, shall:

specified in 201.12.1.104 by 'more than 10 % for more than 3 s (see Figure 201.101); ar

activate if the pressure.in’the PNEUMATIC SYSTEM exceeds the maximum RATED va
specified in 201.12.1.104 for 15 s (see Figure 201.102).

5 mmHg (2,0 kPa) and to <5 mmHg (0,7 kPa) for an AUTOMATED SPHYGMOMANOMETER
DNATAL MODE.

AUTOMATED SPHYGMOMANOMETER that only operates in the SELF-MEASUREMENT AUTOMA
DE, where the PATIENT is the OPERATOR or the OPERATOR is intended to be in contin

att

exempt'from this requirement.

ndanc¢e, and where the pressure can be released from the CUFF by the OPERATOR

[ED
or
TAL
LIC

Pa)
Pa)

any automatic cycling mode of operation, a PROTECTION DEVICE shall be provided,

ULT

prevent the pressure in the PNEUMATIC SYSTEM from exceeding the maximum RATED value

d

lue

to
in

TIC
ual

EXAMPLE 1 Pressure released by disconnecting the CUFF from the AUTOMATED SPHYGMOMANOMETER.

EXAMPLE 2 Pressure released by removing the CUFF from the limb.

Compliance is checked by functional testing in SINGLE FAULT CONDITION.
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IEC

SINGLE FAULT CONDITION occurs
PROTECTION DEVICE activates due to overpressure

F pressure, P, as a function of time. NEONATAL:NIODE values in parentheses.

Figure 201.101 — CUFF pressure PROTECTION DEVICE, triggered by overpressure
in.SINGLE FAULT CONDITION

.12.1.106 * Manometer test mode

ssure measurement, over at least the NOMINAL BLOOD PRESSURE indication range (§
.12.1.103). This'mode shall not be available in NORMAL USE, but restricted to SERV]
SONNEL.

MPLE 1 A\port for connection to a pressure source so that the pressure can be measured by the AUTOMA
YGMOMANOMETER in a test mode.

MPLE 2° A port for connection to a reference manometer that can be pressurized by the AUTOMA
YGMOMANOMETER in a test mode.

b AUTOMATED SPHYGMOMANOMETER shall have a manometer test mode that permits static

bee
ICE

[TED

[TED

NOTE This mode can be used to verify manometer pressure accuracy.

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 functional testing.
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t
«—> | «— ) s
15 s <303

IEC

SINGLE FAULT CONDITION occurs
PROTECTION DEVICE activates due to prolonged overpressure

F pressure, PC, as a function of time. NEONATAXMODE values in parentheses.

Figure 201.102 — CUFF/pressure PROTECTION DEVICE, triggered
by prolonged overpressure in SINGLE FAULT CONDITION

.12.1.107 * Reproducibility of the BLOOD PRESSURE DETERMINATION

b laboratory reproducibility of the BLOOD PRESSURE DETERMINATION of the AUTOMAT

I'YGMOMANOMETER shall be less than or equal to 3,0 mmHg (0,4 kPa).
mpliance is cheeked with the following test:

0 samplesof the AUTOMATED SPHYGMOMANOMETER of the same MODEL OR TYPE REFERE|
needed to perform this test PROCEDURE.

18

ED

CE

NO

[E\."At the beginning of this compliance test, neither sample has been subjected to the mechanical stress t

psts

of the general standard and the collateral standards. Step h) subjects AUTOMATED SPHYGMOMANOMETER A to the
stress tests, and the laboratory limits of the change in error of the BLOOD PRESSURE DETERMINATION are compared
before and after these mechanical stresses.

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

b) Prior to performing the other tests of this document, adjust the PATIENT SIMULATOR to
generate signals in such a way that the AUTOMATED SPHYGMOMANOMETER displays
approximately a DIASTOLIC BLOOD PRESSURE value of 40 mmHg (5,3 kPa) and a SYSTOLIC

BLOOD PRESSURE value of 70 mmHg (9,33 kPa) at a pulse rate of 140 beats/min

in

NEONATAL MODE and a DIASTOLIC BLOOD PRESSURE value of 80 mmHg (10,67 kPa) and a
SYSTOLIC BLOOD PRESSURE value of 120 mmHg (16,0 kPa) at a pulse rate of 80 beats/min

otherwise. Either sample of the AUTOMATED SPHYGMOMANOMETER may be used for this s

tep.
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c)

d)

f)

9)
h)

J)
k)

/)

201

Ad

Perform 20 consecutive DETERMINATIONS with AUTOMATED SPHYGMOMANOMETER B.
Calculate the means and standard deviations for both the DIASTOLIC BLOOD PRESSURE and
the SYSTOLIC BLOOD PRESSURE.

Record these results as the AUTOMATED SPHYGMOMANOMETER B starting values.

Confirm that the standard deviation of the DIASTOLIC BLOOD PRESSURE and of the SYSTOLIC
BLOOD PRESSURE are < 2,0 mmHg (< 0,27 kPa) for the AUTOMATED SPHYGMOMANOMETER B
starting values. If either one of these criteria is not met, the combination of the simulator
and AUTOMATED SPHYGMOMANOMETER has insufficient stability to perform this test
PROCEDURE.

. i I - ive
DETERMINATIONS with AUTOMATED SPHYGMOMANOMETER A. Calculate the means 1nd

standard deviations for both the DIASTOLIC BLOOD PRESSURE and the SYSTOLICBLQOD
PRESSURE.

Record these results as the AUTOMATED SPHYGMOMANOMETER A starting valués,

Using AUTOMATED SPHYGMOMANOMETER A, perform at least the following(tests, without fhe
simulation of SINGLE FAULT CONDITIONS, of this particular standard: 201.12.1.102,
201.15.3.5.101, and IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, 15.3.2, 15.3.3
and 15.3.4 as well as, if applicable, I|IEC 60601-1-11:2015, 8.3.1, 10.1, and
IEC 60601-1-12:2014, 8.1.1 and 10.1.1.

Using the same PATIENT SIMULATOR and settings as in b), perform 20 DETERMINATIONS Wwith
AUTOMATED SPHYGMOMANOMETER A. Calculate the means 6fthe DIASTOLIC BLOOD PRESSYRE
and the SYSTOLIC BLOOD PRESSURE.

Record these results as the AUTOMATED SPHYGMOMANOMETER A ending values.

Using the same PATIENT SIMULATOR and settings.as in b), perform 20 DETERMINATIONS With
AUTOMATED SPHYGMOMANOMETER B. Calculate the means of the DIASTOLIC BLOOD PRESSURE
and the SYSTOLIC BLOOD PRESSURE.

Record these results as the AUTOMATED SBHYGMOMANOMETER B ending values.

For AUTOMATED SPHYGMOMANOMETER Bvending values, confirm that the standard deviation
of the DIASTOLIC BLOOD PRESSURE-and of the SYSTOLIC BLOOD PRESSURE are < 2,0 mmHg
(£ 0,27 kPa). If either one of thesé criteria is not met, the combination of the simulator gnd

AUTOMATED SPHYGMOMANOMETER has insufficient stability to perform this test PROCEDURE.

For AUTOMATED SPHYGMOMANOMETER B, confirm that the absolute value of the differepce
between the mean starting values calculated in ¢) and ending values calculated in m) pre
< 2,0 mmHg (< 0,27 kPa). If either one of these criteria is not met, the combination of fhe
simulator and AUTOMATED SPHYGMOMANOMETER has insufficient stability to perform this fest
PROCEDURE.

For AUTOMATED SPHYGMOMANOMETER A, confirm that the absolute value of the differefce
between the mean starting values calculated in f) and ending values calculated in i) pre
< 5,0 MmmHg (< 0,67 kPa).

.12.3) ALARM SYSTEMS

ditror:

201.12.3.101 Additional ALARM SYSTEM requirements

If an AUTOMATED SPHYGMOMANOMETER has an ALARM SYSTEM that includes PHYSIOLOGICAL
ALARM CONDITIONS, it shall be equipped with an ALARM SYSTEM that detects an ALARM
CONDITION to indicate both a PHYSIOLOGICAL ALARM CONDITION for low BLOOD PRESSURE and a
PHYSIOLOGICAL ALARM CONDITION for high BLOOD PRESSURE. These ALARM CONDITIONS shall be
at least MEDIUM PRIORITY, unless an INTELLIGENT ALARM SYSTEM is utilized that uses additional
physiological information to determine that these ALARM CONDITIONS are not true. These ALARM
CONDITIONS may be for SYSTOLIC BLOOD PRESSURE, DIASTOLIC BLOOD PRESSURE, Or MEAN
ARTERIAL PRESSURE.

Compliance is checked by functional testing.
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201.13 HAZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT

Clause 13 of the general standard applies.

201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

Clause 14 of the general standard applies.

20

C
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Ad
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18

-4t5—Construction of MEEQUIPMENT
use 15 of the general standard applies, except as follows:

.15.3.5 Rough handling test

Hitional subclauses:

.15.3.5.101 * Shock and vibration (robustness)

AUTOMATED SPHYGMOMANOMETER or its parts shall have adequate mechanical stren

gh handling. A FIXED AUTOMATED SPHYGMOMANOMETER is_exempt from the requirements
subclause.

K and shall function normally.

[E 1 Additional requirements are found in IEC 60601-1-11 and IEC 60601-1-12.
mpliance is checked by the following tests:

Shock test in accordance with IE€ 60068-2-27:2008 using the conditions of test typ
or 2:

NOTE 2 This represents IEC, TR;60721-4-7 [16], Class 7M2.
1) test type: Type 1:

— peak acceleration: 150 m/s? (15 g);

— duration:\11 ms;

— pulsetshape: half sine;

— pumber of shocks: 3 shocks per direction per axis (18 total).
2) testilype: Type 2:

~’ peak acceleration: 300 m/s? (30 g);

gth

en subjected to mechanical stress caused by NORMAL USE;~pushing, impact, dropping, @nd

of

br the following tests, the AUTOMATED SPHYGMOMANOMETER shall not cause an unacceptapble

\U
-

= duration: 6 s,
— pulse shape: half sine;
— number of shocks: 3 shocks per direction per axis (18 total).

For a HAND-HELD AUTOMATED SPHYGMOMANOMETER, the requirements in 15.3.4.1 of the general

sta

ndard may be substituted for this requirement.

b) Broad-band random vibration according to IEC 60068-2-64:2008 using the following

conditions:

NOTE 3 This represents IEC TR 60721-4-7, [16] Classes 7M1 and 7M2.
1) acceleration amplitude:
— 10 Hz to 100 Hz: 1,0 (m/s?)%/Hz;
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— 100 Hz to 200 Hz: -3 db/octave;
— 200 Hz to 2 000 Hz: 0,5 (m/s2)2/Hz;
2) duration: 30 min per each perpendicular axis (3 total).

The requirements in IEC 60601-1-11:2015, 10.1 or IEC 60601-1-12:2014, 10.1.1, in total or in
part, may be substituted for the corresponding requirements of this subclause.

201.16 ME SYSTEMS

C

A
g

20

C

A
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Ad
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201
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pre
MO

Co

201

use 16 of the general standard applies.

1.17 Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS
use 17 of the general standard applies.

Hitional clauses:

1.101 Requirements for CUFFS

.101.1 * Construction

e CUFF shall contain or incorporate a BLADDER.

ures that the CUFF is the correct size or the ‘CUFF shall be marked with an indication of
ge of limb circumference for which the CUEF is appropriate.

[E Additional marking requirements for AUTOMATED SPHYGMOMANOMETERS intended for self-use in public a
found in 201.7.2.104.

mpliance is checked by inspection.

.101.2 * Pressurization

b CUFF and BLADDER _and connection tubing shall be capable of withstanding an inten
ssure equal to ¥80°'mmHg (24 kPa) for an AUTOMATED SPHYGMOMANOMETER in NEONA

mpliance_is checked by functional testing. Utilize a mandrel for these tests.

b CUFF shall be constructed such that when the{cUFF is applied to a limb, the construcfion

fhe

eas

nal
TAL

DE and equal to 360 mmHg (48 kPa) otherwise. The BLADDER shall be completely retaiped
in the CUFF durifig-this pressurization.

401.3 * AUTOMATED SPHYGMOMANOMETER intended for self-use in public areas with

——singte cuFFsize

For an AUTOMATED SPHYGMOMANOMETER intended for adult self-use in public areas with a

sin

gle CUFF size:

a) the limb size distribution (see ISO 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

b) the AUTOMATED SPHYGMOMANOMETER shall not display a BLOOD PRESSURE reading when the

Co

mid-upper-arm circumference is outside the RATED range of the CUFF.

mpliance is checked by inspection.
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201.102 * Connection tubing and CUFF connectors

18

OPERATOR-accessible, without the use of a TOOL, SMALL-BORE connections between the
AUTOMATED SPHYGMOMANOMETER, CUFF, and connection tubing shall be equipped with a
connector that complies with ISO 80369-14 or IEC 80369-5.

Compliance is checked by inspection.

201.103 Unauthorized access

To
the
acq

EX/

Co

20

In
PR
Ta

In
PR
sh4

An
MO

att¢ndance, @nd where the pressure can be released from the CUFF or the limb by

OoP

EX/

prevent tampering or unauthorized access, means shall be provided to restrict access
RESPONSIBLE ORGANIZATION, for all controls, including those for PEMS, which can affect
uracy of the AUTOMATED SPHYGMOMANOMETER.

MPLE Requiring a TOOL for opening.

mpliance is checked by inspection.

1.104 * Maximum inflating time

DTECTION DEVICE shall ensure that the CUFF shall not inflate” above the values in
ble 201.103 for more than 180 s, or in NEONATAL MODE(90 s. See Figure 201.103.

DTECTION DEVICE, functioning independently of. the NORMAL CONDITION PROTECTION DEVI

Table 201.103 — CUFF inflation pressure

Mode CUFF pressure
NEONATAL MODE > 5 mmHg (0,7 kPa)
Any other mode > 15 mmHg (2,0 kPa)

AUTOMATED SRHYGMOMANOMETER that only operates in the SELF-MEASUREMENT AUTOMA
DE, where the. PATIENT is the OPERATOR or the OPERATOR is intended to be in contin

ERATOR is exempt from the SINGLE FAULT CONDITION requirement.

MPLE"1 Pressure released by the OPERATOR by disconnecting the CUFF from the AUTOMA

to
the

NORMAL CONDITION in any automatic cycling mode (of-operation, a pressure refief

SINGLE FAULT CONDITION, in any automatic cycling mode of operation, a pressure refief

CE,

Il ensure that the CUFF does not inflate above the values in Table 201.103 for more than
180 s, or in NEONATAL MODE 90 S. See Figure<201.103.

TIC
ual
the

[TED

SPH

YGMOMANOMETER.

EXAMPLE 2 Pressure released by the OPERATOR by removing the CUFF from the limb.

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

4

Under preparation. Stage at the time of publication: ISO/FDIS 80369-1:2017.
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<1805 (90s)

4

A

Unsuccessful DETERMINATION

Pressure limit

3 Aborted DETERMINATION
> 30 s for LONG-TERM AUTOMATIC MODE~ahnd = 5 s for SELF-MEASUREMENT AUTOMATIC MODE

CUFF pressure, P, as a function of tinie. NEONATAL MODE values in parentheses.

2011.105

201

PR

a)

DTECTION_DEVICE shall be provided to ensure that:

Figure 201.103 — CUFF pressure and maximum inflation time,
NORMAL CONDITION and SINGLE FAULT CONDITION

* Automatic cycling modes
.105.1 LONG-TERM AUTOMATIC MODE
If an AUTOMATED."'SPHYGMOMANOMETER is equipped with a LONG-TERM AUTOMATIC MODE} a
sful
time

in NORMAL CONDITION:

the total duration of the alternating inflation/deflation periods in an unsucces

b)

/L - faVaW B Ia Vo R\ loo ]l 4 ol Ll : H
DETERNMINATION {SCT T TYUTT ZUT. TUO ) olidll TITUL TALTTU 1T TTTaANTIUNT 1Timatrort

specified in 201.104; and

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

if the duration of deflation below the values in Table 201.102 is less than 30 s (see

in SINGLE FAULT CONDITION:
Figure 201.105), then a pressure relief PROTECTION DEVICE functioning independently

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

values in Table 201.102.

Compliance is checked by functional testing.
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PC
mmHg

Key

NOTE Stepwise, exponential or other waveforms can be used for,CUEF deflation.

CUHA

230s

IEC

Deflated time

Linear CUFF deflation shown

F pressure, P, as a function of time. NEONATAL MODE valuesi\in parentheses.

Figure 201.104 — LONG-TERM AUTOMATIC, MODE CUFF pressure in NORMAL CONDITION

mmHg

1

~

1

15 (5) k
2

<30s

IEC

Key

1

2

Pressure relief PROTECTION DEVICE activates

Deflated time

CUFF pressure, P, as a function of time. NEONATAL MODE values in parentheses.

Figure 201.105 — LONG-TERM AUTOMATIC MODE CUFF pressure in SINGLE FAULT CONDITION
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201.105.2 * SHORT-TERM AUTOMATIC MODE
If a SHORT-TERM AUTOMATIC MODE is available, a PROTECTION DEVICE shall be provided to:

a) ensure that following each individual DETERMINATION, the pressure in the CUFF shall be
reduced to the values indicated in Table 201.102 for at least 2 s, to allow venous return
(see Figure 201.106), and

b) restrict the duration of the SHORT-TERM AUTOMATIC MODE to a maximum of 15 min (see
Figure 201.106). At the end of this time, the AUTOMATED SPHYGMOMANOMETER shall revert
to the LONG-TERM AUTOMATIC MODE or a manual mode. A further period of the SHORT-TERM

ALITOMATIC-MAODE mavha caelacted byva daliharata action af tha ApcoATAR
Ao roro Doy o eSS e Gt ooy e et OOt e-—or Ao

Compliance is checked by functional testing.

Cc
mmHg \

15 (5)

A\

A

Key
1 |OPERATOR start§'SHORT-TERM AUTOMATIC MODE
2 |Deflated time = 2 s after each DETERMINATION

3 |SHORTHTERM AUTOMATIC MODE limited to 15 min

4 ISHORT-TERM AUTOMATIC MQODE ends

CUFF pressure, P, as a function of time. NEONATAL MODE values in parentheses.

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 7 DETERMINATIONS (see
Figure 201.107). The maximum duration of the SELF-MEASUREMENT AUTOMATIC MODE shall not
exceed 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-MEASUREMENT
AUTOMATIC MODE may be selected by a deliberate action of the OPERATOR.

An AUTOMATED SPHYGMOMANOMETER that operates in a SELF-MEASUREMENT AUTOMATIC MODE
shall not be intended for use with neonatal or infant PATIENTS. An AUTOMATED
SPHYGMOMANOMETER that operates in a SELF-MEASUREMENT AUTOMATIC MODE shall be intended
for use where:

a) the PATIENT is 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 nLay
indicate only a single set of values derived from the series of DETERMINATIONS.

Compliance is checked by inspection and functional testing.

mmHg \ \

A

IEC

Key
A [Start of SELF-MEASUREMENT MODE by the OPERATOR

B |Deflated time = 5 s after each DETERMINATION

C SELF-MEASUREMENT AUTOMATIC MODE
NOTE SELF-MEASUREMENT AUTOMATIC MODE is limited to 6 DETERMINATIONS
D SELF-MEASUREMENT AUTOMATIC MODE ends

CUFF pressure, P, as a function of time

Figure 201.107 — SELF-MEASUREMENT AUTOMATIC MODE CUFF pressure

201.105.3.2 NORMAL CONDITION

A PROTECTION DEVICE shall be provided to ensure that in NORMAL CONDITION:
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a)

b)

the total duration of the alternating inflation/deflation periods in an unsuccessful
DETERMINATION (see Figure 201.103) shall not exceed the maximum inflation time
specified in 201.104; and

after each successful DETERMINATION, the CUFF pressure shall be released and shall
remain below the pressure values in Table 201.102 for at least 5 s (see Figure 201.107).

Compliance is checked by functional testing.

201.105.3.3 * SINGLE FAULT CONDITION

A

a)

Co

20

Ex
SPH
for

Th
inv,

NO
Co
20
IEQ

203
Ad

ROTECTION DEVICE Shall be providaed to ensure that In SINGLE FAULT CONDITION elther.

if the duration of deflation below the pressure values in Table 201.102 is less/thah |5 s
(see Figure 201.107), then a pressure relief PROTECTION DEVICE functioning independently
of the NORMAL CONDITION PROTECTION DEVICE shall release the CUFF pressure.io.the vallies
in Table 201.102;

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

the CUFF can be removed from the limb by the intended OPERATOR when the CUFH is
inflated to 360 mmHg (48 kPa).

mpliance is checked by functional testing and inspection of the \USABILITY ENGINEERING FILE.

1.106 * Clinical accuracy

tept for the SHORT-TERM AUTOMATIC MODE, eachclinical operating mode of an AUTOMATED

IlYGMOMANOMETER shall comply with ISO 81060~2:2013, which contains the requiremelnts

clinical accuracy and the protocols for investigating the clinical accuracy.

b ACCOMPANYING DOCUMENT shall disclose that the SPHYGMOMANOMETER was clinically

bstigated according to the requirements-of ISO 81060-2:2013.

[E Additional requirements for the ACCOMPANYING DOCUMENTS are found in ISO 81060-2.

mpliance is checked by application of the tests of ISO 81060-2:2013.

P Electromagnetic disturbances — Requirements and tests
60601-1-2:2004applies except as follows:

0.4.3.1 Configurations

lition, \after the last dashed item in the second paragraph:

if\applicable, attachment of ACCESSORIES as necessary to achieve the BASIC SAFETY and

ESSENTIAL PERFORMANCE of the AUTOMATED SPHYGMOMANOMETER.

202.5.2.2.1 Requirements applicable to all ME EQUIPMENT and ME SYSTEMS

Addition to item b) in the second paragraph:

NOTE The requirements of this particular standard are not considered deviations or allowances.

202.8 Electromagnetic IMMUNITY requirements for ME EQUIPMENT and ME SYSTEMS

Clause 8 of the collateral standard applies, except as follows:
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202.8.1 General

Addition:

202.8.1.101 Additional general requirements

The following degradations, if associated with BASIC SAFETY or ESSENTIAL PERFORMANCE, shall
not be allowed:

Q O T O

)
)
)
)

Ad

20%

component failures;

bildllgcb ;II plUgldlllllldbiG pdldlllUiUlb Ul bUtt;llgb,
reset to default settings; and

change in the reading for the measurement of the CUFF pressure at any peint of the
NOMINAL measurement range greater than 2 mmHg (0,3 kPa):

1) during and after exposure to non-transient phenomena; and
2) after exposure to transient phenomena.

Hitional subclause:

.8.101 * Electrosurgery interference recovery

If &an AUTOMATED SPHYGMOMANOMETER is intended to be<used together with HF SURGICAL

EQ
fiel

Co

and Figure 202.102.

a)

b)

JIPMENT, it shall return to the previous operating mode ‘within 10 s after exposure to fhe
d produced by the HF SURGICAL EQUIPMENT, without loss of any stored data.

mpliance is checked by functional testing using the test setup indicated in Figure 202.101

Use HF SURGICAL EQUIPMENT that complie§' with IEC 60601-2-2 and that:
— has a cut mode with at least 300W of power,

— has a coagulation mode with_aleast 100 W of power, and

— has a working frequency ef.450 kHz = 150 kHz.

Test in cut mode:

Set up the ME EQUIPMENT to operate from a PATIENT SIMULATOR set to simulate a BLQOD
PRESSURE of 100/f0 mmHg + 10 mmHg (13,3/9,3 kPa + 1,3 kPa). On the HF SURGIfAL
EQUIPMENT, set the-cut mode at 300 W.

Touch the metal plate in the test setup (see Figure 202.101) with the active electrode gand
remove thewelectrode slowly to produce a spark (generate high-frequency interference).

Terminate- the interference. Wait 10s. Confirm that displayed parameters on fhe
ME EQUIPMENT have returned to their pre-test readings.

Répeat this PROCEDURE as described, five times.

c)

Testimcoagulatiomr mode:

Set up the ME EQUIPMENT to operate from a PATIENT SIMULATOR set to simulate a BLOOD
PRESSURE of about 100/70 mmHg + 10 mmHg (13,3/9,3 kPa t 1,3 kPa). On the HF
SURGICAL EQUIPMENT, set the coagulation mode at 100 W.

Touch the metal plate in the test setup (see Figure 202.101) with the active electrode and
remove the electrode slowly to produce a spark (generate high-frequency interference).

Terminate the interference. Wait 10 s. Confirm that displayed parameters on the
ME EQUIPMENT have returned to their pre-test readings.

Repeat this PROCEDURE as described, five times.
Test of other modes (e.g. spray coagulation) is not required.

NOTE If the HF SURGICAL EQUIPMENT interferes with the PATIENT SIMULATOR, shield the PATIENT SIMULATOR.
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Dimensions in m

()

R\

IEC

Key
1 |Active electrode

2 |Table made of insulating material

3 |Metal plate

4 |Simulated PATIENT for HF SURGICAL EQUIPMENT

5 |[Neutral electrode

6 |HF SURGICAL EQUIPMENT

7 |SUPPLY MAINS

8 |AUTOMATED SPHYGMOMANOMETER under test

9 |CUFF wrapped in metal foil that is wrapped around the mandrel of a PATIENT SIMULATOR

The] PATIENT SIMUEATOR is connected via a 'T' to the PNEUMATIC SYSTEM. The simulated PATIENT is connected to|the
foil wrap of CUFF.

Figure 202.101 — HF SURGICAL EQUIPMENT test layout
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Key
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| S

Rp

HF SURGICAL EQUIPMENT

20

IE(

Ad

Fo

Metal plate
Metal plate
Metal box for shielding

F 220 Q, 200 W (low inductance, simulatesPATIENT impedance)

5 Usability

Hition:

FUN

CTIONS:

IEC

F 47 nF (minimizes the influence of different types of high frequency surgery equipment designs)

Figure 202.102 — Simulated PATIENT test set-up for HF SURGICAL EQUIPMENT

60601-1-6:2040 and IEC 60601-1-6:2010/AMD1:2013 apply, except as follows:

an,'’AUTOMATED SPHYGMOMANOMETER, the following shall be considered PRIMARY OPERAT

a)
b)

observing the displayed BLOOD PRESSURE; and
properly applying the CUFF to the PATIENT.

NG

For an AUTOMATED SPHYGMOMANOMETER, if available, the following shall be considered

PRI

MARY OPERATING FUNCTIONS:

selecting the proper CUFF for the PATIENT;
setting the OPERATOR-adjustable controls;
setting ALARM LIMITS;

inactivating ALARM SIGNALS; and
switching between different modes.
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The following actions associated with making a DETERMINATION shall be considered PRIMARY

OPERATING FUNCTION:

h) properly positioning the PATIENT.

210 Requirements for the development of physiologic closed-loop controllers

IEC 60601-1-10:2007 applies, except as follows:

210.4 General requirements

Replacement of the first dashed item in the first paragraph:

— [f latency times, including the aperiodic nature of AUTOMATED SPHYGMOMANOMETER

DETERMINATIONS;

211  Requirements for medical electrical equipment and medical-electrical
systems used in the home healthcare environment

IEC 60601-1-11:2015 applies, except as follows:

211.4.2.2 Environmental conditions of transport and storage between uses

Adtlition, in the first sentence after the phrase "The insttuctions for use”, of the words
the] sales packaging”.

211.4.2.3.1 Continous operating conditions

Adtlition, in the first sentence after the phrase "The instructions for use”, of the words
the sales packaging”.

211.7.4.5 Additional requirements.for operating instructions

Addlition:

"

and

‘and

The instructions for use (and the sales packaging shall indicate the RATED range of grm

cirgumferences of the CUFF.

211.8.3.1 Ingress of water or particulate matter into ME EQUIPMENT

Replacementyinthe second sentence, of the word "IP21" by "IP20".

212 _ (Requirements for medical electrical equipment and medical electrical

systems intended for use in the emergency medical services environme|nt

IEC 60601-1-12:2014 applies except as follows:
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212.10.1.1 General requirements for mechanical strength

Addition, before the first paragraph, of the following new paragraph:

The tests of Clause 10 of IEC 60601-1-12:2014 and 15.3 of IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012 shall be performed on the same sample of the AUTOMATED
SPHYGMOMANOMETER after the cleaning and disinfection PROCEDURES of IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012, 11.6.6, have been performed unless there are no cleaning
and disinfection PROCEDURES specified in the instructions for use. If more than one
PROCEDURE is specified in the instructions for use, each PROCEDURE shall be so tested. A
separate—sample—of—the—AUTOMATEB—SRHY-GMOMANOMEFER—ay—be—dsed—for—each—spesified

PROPCEDURE.
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Annexes

The annexes of the general standard apply, except as follows:
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Annex C
(informative)

Guide to marking and labelling requirements
for ME EQUIPMENT and ME SYSTEMS

Annex C of the general standard applies, except as follows.

201.C.4 Macki | ide_of hei

Addition:

Adgitional requirements for marking on the outside of the AUTOMATED SPHYGMOMANOMETER oOf
its parts are found in Table 201.C.101.

Table 201.C.101 — Marking on the outside of
AUTOMATED SPHYGMOMANOMETERS or their parts

Description of marking Subclause|
As appropriate, proper disposal methods 201.7.2.104
Corfect positioning for the CUFF on the designated limb over the artery. 201.7.2.4
For|self-use in public areas, adequate operating instructions 201.7.2.103
For|self-use in public areas, this sphygmomanometer complies with'I[EC 80601-2-30:2018 201.7.2.1093
For|self-use in public areas, the need to consult a physicianfor interpretation of BLOOD 201.7.2.103
PRESSURE measurements
For|self-use in public areas, precautions for use 201.7.2.109
For|self-use in public areas with a single CUFF size, range of arm circumference for which the 201.7.2.109
CUFF is intended
For|self-use in public areas with a single CUFE size, statement to the effect that results might 201.7.2.103
not be accurate if your arm is outside the(specified circumference range
If applicable, ACCESSORIES intended for-use only in the NEONATAL MODE 201.7.2.10%
If applicable, caution to the effect that substitution of a component different from that supplied 201.7.2.104
might result in measurement error, or with safety sign ISO 7010-M002
If applicable, a detailed desgription of correct insertion of the BLADDER into the inelastic part 201.7.9.21
of the CUFF
Thel range of limb circumference for which the CUFF is appropriate 201.101.1
201.C3 Marking of controls and instruments
Addition:

Additional requirements for marking of controls and instruments of AUTOMATED
SPHYGMOMANOMETERS are found in Table 201.C.102.

Table 201.C.102 — Marking of controls and instruments of AUTOMATED
SPHYGMOMANOMETERS or their parts

Description of marking Subclause

If applicable, display abbreviations for SYSTOLIC, DIASTOLIC and MEAN ARTERIAL PRESSURE 201.7.2.101
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201.C.4 ACCOMPANYING DOCUMENTS, general

Addition:

Additional requirements for general information to be included in the accompanying

documents of AUTOMATED SPHYGMOMANOMETERS are found in Table 201.C.103.

Table 201.C.103 — ACCOMPANYING DOCUMENTS, general information

for AUTOMATED SPHYGMOMANOMETERS

Description of disclosure Subclausel
Additional requirements can be found in ISO 81060-2. 20712106
Dis¢losure that the AUTOMATED SPHYGMOMANOMETER was clinically investigated according to 201.106

1ISO181060-2:2013.

20(1.C.5 ACCOMPANYING DOCUMENTS, Instructions for use

Ad{lition:

Additional requirements for ACCOMPANYING DOCUMENTS, idstrdctions for use of AUTOMAT

SPHYGMOMANOMETERS are found in Table 201.C.104.

of AUTOMATED SPHYGMOMANOMETERS

Table 201.C.104 — ACCOMPANYING DOCUMENTS, instructions for use

ED

Description of disclosure

Subclause]

An explanation of the need to avoid compression orrestriction of the connection tubing

201.7.9.2.9 dg)

An explanation of the operating steps of the AUFOMATED SPHYGMOMANOMETER needed to
obtain routine resting BLOOD PRESSURE measuréments for the diagnosis of hypertension

201.7.9.2.9 bp)

An explanation of the selection of a suitable size and application of the CUFF to the PATIENT

201.7.9.2.9 ga)

An explanation that any BLOOD PRESSURE reading can be affected by the measurement site,
the Jposition of the PATIENT, exercise,-or the PATIENT'S physiologic condition

201.7.9.2.9 dc)

Dedcription of the operating principles

201.7.9.2.5

Dethpils of the environmental.or operation factors which can affect the performance of the
AUTPMATED SPHYGMOMANOMETER and/or its BLOOD PRESSURE reading

201.7.9.2.9 ge)

Dethils of what the @PERATOR should do if unexpected readings are obtained

201.7.9.2.9 dd)

For|the sales packaging, conditions of transport and storage between uses 211.4.2.2
For|the sales.packaging, continous operating conditions 211.4.2.3.1
For|thersalés packaging, RATED range of arm circumferences of the CUFF 211.7.4.5
Frequently used functions 201.7.9.2.1
If applicable, the correct method of reassembly 201.7.9.2.13
If applicable, a detailed description of the correct insertion of the BLADDER into the inelastic 201.7.9.2.13
part of the CUFF

If applicable, that the ME EQUIPMENT is suitable for use in the presence of electrosurgery 201.7.9.2.101
If applicable, the protective means against burns to the PATIENT when used with HF SURGICAL 201.7.9.2.101
EQUIPMENT

If applicable, the absence of protective means against burns to the PATIENT when used with 201.7.9.2.101

HF SURGICAL EQUIPMENT

If applicable, the maximum pressure that can be applied by the AUTOMATED
SPHYGMOMANOMETER to the CUFF when in the NEONATAL MODE

201.7.9.2.102 a)

If applicable, the range of BLOOD PRESSURES that the AUTOMATED SPHYGMOMANOMETER can
accommodate when in the NEONATAL MODE

201.7.9.2.102 b)



https://iecnorm.com/api/?name=a38d8f06a292494dc60eb3e7a2448b74

—-40 - IEC 80601-2-30:2018 © IEC 2018
Description of disclosure Subclause

If applicable, recommended ACCESSORIES to avoid errors and excessive pressure 201.7.9.2.102 ¢)
If applicable, method for placing into the NEONATAL MODE 201.7.2.102

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

201.7.9.2.9 ff)

Intended conditions of use 201.7.9.2.1 5)
Intended medical indication 201.7.9.2.1 1)
Intended PATIENT population, including whether or not intended for use with neonatal and 201.7.9.2.1 3)
infant PATIENTS and with pregnant, including pre-eclamptic, PATIENTS

Inteinded placement of the CUFF 201.7.9.2:. 4)
Perpissible environmental conditions of use 2017-9.2.1
RA'I]ED range of arm circumferences of the CUFF 241.7.4.5
RATIED range of CUFF pressure 201.7.9.2.9 hh)
RA'llED ranges of the DETERMINATION 201.7.9.2.5
Redtrictions or contraindications to use 201.7.9.2.1 2)
Usq as intended by the MANUFACTURER 201.7.9.2.1
Warning indicating that too frequent measurements can cause injury to the PATIENT due to 201.7.9.2.2 bp)
blogd flow interference

Warning regarding application of the CUFF and its pressurization on a limb wheére intravascular 201.7.9.2.2 dd)
accpss or therapy, or an arterio-venous (A-V) shunt is present because of.temporary

intefference with blood flow and resulting injury to the PATIENT

Warning regarding application of the CUFF and its pressurization-@n the arm on the side of a 201.7.9.2.2 ge)
magtectomy

Warpning regarding applying the CUFF over a wound, as this\can cause further injury 201.7.9.2.2 dc)
Wartning regarding the need to check that operation of theetAUTOMATED SPHYGMOMANOMETER 201.7.9.2.2 ¢9)

doep not result in prolonged impairment of the circulatioh of the blood of the PATIENT

Warning regarding the effect of continuous CUFF pressure due to connection tubing kinking on
blogd flow and possible injury to PATIENT

201.7.9.2.2 ga)

Warpning that pressurization of the CUFF can temporarily cause loss of function of 201.7.9.2.2 ff)
simpltaneously used monitoring ME EQUIPMENT on the same limb
Warpning regarding the RISKS of not using the NEONATAL MODE on a neonatal PATIENT 201.7.2.102

2011.C.6 ACCOMPANYING DOCUMENTS, technical description
Addlition:
Additional=requirements for ACCOMPANYING DOCUMENTS, technical description of AUTOMATED
SPHYGMOMANOMETERS are found in Table 201.C.105.
Table 201.C.105 — ACCOMPANYING DOCUMENTS, technical description
of AUTOMATED SPHYGMOMANOMETERS

Description of disclosure Subclause

Test method that can be used to verify the calibration 201.12.1.106
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Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

This annex provides a rationale for some requirements of IEC 80601-2-30, and is intended for

th

e who are familiar with the subject of IEC 80601-2-30 but who have not participated in

its

de
to
chd
ne

Au
As

healthcare system. They are increasingly being used by PATIENTS in the HOME HEALTHCA

EN

Fa

In 1

is fhe failure to deflate. In the shortiterm, this can cause discomfort to a conscious PATIE

but
ini

Va
ele

AA
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[OMATED SPHYGMOMANOMETERS are used in almost all clinical environmenis”in healthca

Lits in the inflation and deflation cycles of AUTOMATED SPHYGMOMANOMETERS are the m
nom-electrical BASIC SAFETY issues. In the inflation cycle, the problems could be as follows:

elopment. An understanding of the rationale underlying these requirements is conside

nge, it is believed that a rationale will facilitate any revision of IEC 80601-2
essitated by those developments.

such, BLOOD PRESSURE monitoring is used on almost all PATIENTS when they encounter

IRONMENT.

too high a target pressure for neonatal or young paediatric use, causing bruising 4§
possibly bone deformation;

too long an inflated period resulting in extended\venous (and possibly arterial) occlusi
or

Ffed

be essential for their proper application. Furthermore, as clinical practice and technoldgy

30

re.
the
RE

jain

nd

on;

a rapid repetition rate for an extended peri6d, resulting in excessive venous occlusion, and

hence venous blood pooling.

he deflation cycle, there is only one-non-electrical BASIC SAFETY issue that occurs, and {

to an unconscious PATIENT the-failure to deflate over an extended period of time can re
Freversible neuromuscular injury [18] [19].

ious clauses in this document have, as their express purpose, the avoidance of these n
ctrical BASIC SAFETY+ssues.

.2 Rationale-for particular clauses and subclauses

e numbéring of the following rationale corresponds to the numbering of the clauses
80601=2-30. The numbering is, therefore, not consecutive.

hat
NT,
Eult

pN-

Su

bclause 201 .3.214 — SHORT-TERM AUTOMATIC MODE

The SHORT-TERM AUTOMATIC MODE of an AUTOMATED SPHYGMOMANOMETER is particularly
relevant during the administration of anaesthesia, but also finds application in accident and
emergency departments, when a PATIENT is hemodynamically unstable. The ability to follow
the trend of the BLOOD PRESSURE is more important to the OPERATOR than the absolute
accuracy of individual DETERMINATIONS. As a result, the time between measurements is
permitted to be very short even though that can negatively affect the clinical accuracy of
DETERMINATIONS. Therefore, an AUTOMATED SPHYGMOMANOMETER is not required to meet the
clinical accuracy requirements when operating in this mode.
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Subclause 201.7.2.4 — ACCESSORIES

The accuracy of a DETERMINATION requires the use of the correct size CUFF. If the CUFF used is
too large or too small relative to the limb circumference of the PATIENT, or incorrectly
positioned on the limb of the PATIENT, clinically significant errors in BLOOD PRESSURE
estimation could result [20] [21] [22].

Subclause 201.7.2.102 — AUTOMATED SPHYGMOMANOMETER with NEONATAL MODE

times W|th neonatal PATIENTS to reduce the RISK of |njury AUTOMATED SPHYGMOMANOMET RS
neg¢d clear instructions for the OPERATOR to ensure that the proper mode is used with neonatal
PATIENTS.

Supclause 201.7.2.103 — AUTOMATED SPHYGMOMANOMETER intended for self-use in public

argas

AUTOMATED SPHYGMOMANOMETERS intended for use in public areas, aré typically used|by
OPERATORS measuring their own BLOOD PRESSURE. These OPERATQRS, do not have accesq to
thel instructions for use. The most important instructions need to be marked on the
ME |EQUIPMENT.

Supclause 201.7.2.104 — Component replacement

Replacement of components or parts that can impact\BASIC SAFETY or ESSENTIAL PERFORMANCE
shquld occur only with the appropriate awaren€ss” of the potential consequences of the
reglacement. Both clinical OPERATORS and “SERVICE PERSONNEL need this awarengss.
Appropriate PROCEDURES, for example rfe-calibration, should occur following slich
repglacements. The marking requirement is intended to give this awareness.

Supclause 201.7.9.2.13 — Maintenance

The¢ performance should be checked every 2 years and after maintenance and repair,|by
utilizing the manometer mode (see 201.12.1.106) and verifying the accuracy of fthe
majnometer at least at 50 mmHg (6,7 kPa) and 200 mmHg (26,7 kPa).

Supclause 201.8.5.5:101 — PATIENT CONNECTIONS of AUTOMATED SPHYGMOMANOMETERS

AUTOMATED SPHYXGMOMANOMETERS are frequently used in environments in which other pietes
of | ME EQUIPMENT are also connected to the same PATIENT. If the AUTOMATED
SPHYGMOMANOMETER has PATIENT CONNECTIONS, it is important for the safety of the PATIENT
and the @PERATOR that it be a DEFIBRILLATION-PROOF APPLIED PART.

Supclause 201.11.8.101 — Switching off

The intent of this requirement is to ensure reduced RISK of injury to a PATIENT due to
excessive pressure applied to the limb when the AUTOMATED SPHYGMOMANOMETER is turned off
or loses power unintentionally. The requirement is intended to ensure that the AUTOMATED
SPHYGMOMANOMETER is in a safe state when power is removed. Examples include AUTOMATED
SPHYGMOMANOMETERS for use on neonatal or infant PATIENTS and AUTOMATED
SPHYGMOMANOMETERS that can initiate multiple DETERMINATIONS without OPERATOR intervention
over extended periods of time. See also the rationale for 201.12.1.105 for a discussion of
pressure levels and deflation acceptance criterion.
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Subclause 201.11.8.103 — INTERNAL ELECTRICAL POWER SOURCE

Failure to deflate the cUFF within 30 s to the values indicated in Table 201.102 is considered a
failure to maintain BASIC SAFETY.

Subclause 201.12.1.103 — NOMINAL BLOOD PRESSURE indication range

This test is a compromise as it is not practicable to perform this test in human subjects since
these BLOOD PRESSURE values are extremely rare in clinical care. It is |mportant for AUTOMATED
. ich
thely are cI|n|caIIy |nvest|gated An AUTOMATED SPHYGMOMANOMETER that elther blanks| or
artificially limits the value of the display above that range would "hide" the condition. of the
PATIENT from the OPERATOR.

Supclause 201.12.1.105 — Maximum pressure in SINGLE FAULT CONDITION

The intent of this requirement is to ensure reduced RISK of injury to,-@ PATIENT due] to
exgessive pressure applied to the limb when the primary pressure ,sensing and protecfion
mejchanism of the AUTOMATED SPHYGMOMANOMETER is not functioning due to a SINGLE FAPLT
CONDITION. The requirement is intended to reduce RISK in situations where the PATIENT is
unable to remove the CUFF in the case of overpressure and thergyis no OPERATOR likely to|be
prgsent. In these cases, it is necessary to provide a PROTECTION DEVICE to release presspre
from the CUFF without the intervention of the OPERATOR-0f/the PATIENT. Examples incI:I[de
i

AUTOMATED SPHYGMOMANOMETERS for use on neodnatal PATIENTS and AUTOMATED
SPHYGMOMANOMETERS that can initiate multiple DETERMINATIONS with no OPERATOR interven
over long periods of time.

ion

Faiflure of the CUFF to deflate over an extended period of time can result in injury to the
PATIENT. Reduction of the CUFF pressure to less than 15 mmHg is considered sufficien{ to
reduce or eliminate the RISK of injury to adults. Since neonates are particularly sensitive to the
effects of prolonged pressure on a limb, reduction of the CUFF pressure to 5 mmHg is requifed
for|these PATIENTS.

An| alternative RISK CONTROL method is provided for AUTOMATED SPHYGMOMANOMETERS that
opé¢rate in SELF-MEASUREMENT:AUTOMATIC MODE. Since the total number of DETERMINATIONS is
limjted and the PATIENT is cohscious and expected to be able to remove the CUFF or otherwise
relg¢ase the pressure, a PROTECTION DEVICE is not necessary. This alternative RISK CONTROL

(Ihod is intended to‘provide a balance between the benefits of the availability of low-cost
AUTOMATED SPHYGMOMANOMETERS intended for SELF-MEASUREMENT AUTOMATIC MODE and the
added cost of the (SINGLE FAULT CONDITION PROTECTION DEVICE.

The¢ evaluation-'of the acceptance criterion for the performance of the PROTECTION DEV|CE
includes the time required to deflate the CUFF, which is affected by both the pressure in and
thel volume™ of the CUFF. The initial pressure chosen for the test should represent the highlest
prgssure’ expected in NORMAL USE, WhICh occurs at the end of the mflatlon cycle In the

allowable maximum pressure is 300 mmHg but rarely exceeds 250 mmHg.

Since it can be difficult to establish consistent volumes with CUFFS, one method to standardize
this test is to utilize standardized volumes to represent the CUFF (e.g. 100 ml £ 5ml in
NEONATAL MODE or for wrist AUTOMATED SPHYGMOMANOMETERS and 500 ml + 25 ml otherwise).
An alternative method is to utilize the largest CUFF specified in the instructions for use for
each mode of operation. The CUFF should be wrapped around a rigid mandrel that represents
the midpoint of the marked range for the CUFF.

The time of 3 s allows for momentary artefacts, common with this technology, which could
cause the CUFF pressure to rise temporarily above the maximum permitted pressure without
creating an ALARM CONDITION.
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Subclause 201.12.1.106 — Manometer test mode

A manometer test mode of an AUTOMATED SPHYGMOMANOMETER is used to verify or calibrate
the accuracy of the PRESSURE TRANSDUCER. Depending on its design and material, the
accuracy of the PRESSURE TRANSDUCER can be affected by temperature, drift, aging
PROCESSES, etc. Therefore it is necessary for SERVICE PERSONNEL to have a means to check
the accuracy of the PRESSURE TRANSDUCER for maintenance and calibration of an AUTOMATED
SPHYGMOMANOMETER. Such checks are recommended by some MANUFACTURERS and are
required by some authorities with jurisdiction. Since a manometer test mode is not used
clinically, access is restricted to SERVICE PERSONNEL, which can include use of a TOOL to open

th CANoLaooLInC
O CToOoUNRTT

Supclause 201.12.1.107 — Reproducibility of the BLOOD PRESSURE DETERMINATION

This requirement is designed to demonstrate that an AUTOMATED SPHYGMOMANOMETER
continues to have acceptable reproducibility following the environmental stresses of this
pafticular standard. During the development of this particular standard, cancern was raised
that the simulator used might not have sufficient reproducibility to successfully perform this
tesft. This test PROCEDURE was developed to address this concern. The PROCEDURE allows ¢ne
to ¢onfirm that the combination of the AUTOMATED SPHYGMOMANOMETER 'and simulator works in
a repeatable way, and that the simulator is generating the signals{in~a reproducible way, |.e.
consistently for at least the time required to perform the whole test-sequence.

To|accomplish these objectives, two samples of the AUTOMATED SPHYGMOMANOMETER f@re
required. The first sample (A) is one that undergoes the TYPE TEST to the requirements of the
subpclause while the second sample (B) is used/,to” demonstrate that the AUTOMATED
SPHYGMOMANOMETER and the simulator work in a répeatable way for the period required |for
completing the test sequence. Sample B is only dsed to demonstrate that the combinatior] of
AUTOMATED SPHYGMOMANOMETER and simulator:works in a repeatable way and that fthe
simulator is generating the signals in a reproducible way. As such, its use is not necessary to
pefform the TYPE TESTS on sample A, butAts use allows the tester to confirm when the fest
setup is inadequate.

Stgdps b) to e) are used to confirm that the combination of the AUTOMATED SPHYGMOMANOMETER
(sample B) and simulator worksCin a repeatable way. If either BLOOD PRESSURE standprd
deyiation fails the acceptancel criterion, the combination of the simulator and AUTOMATED
SPHYGMOMANOMETER has insufficient reproducibility to perform this test PROCEDURE. Either the
simulator needs adjustment or different simulator is required.

EXAMPLE For the wristslype AUTOMATED SPHYGMOMANOMETER, the amplification of the generated signals often
has|to be reduced.

The¢se steps are\repeated at the end of the test PROCEDURE on sample B [steps k) to n)] gnd
the| resulting.¥alues compared to the earlier ones. If either one of these criteria is not met, the
combination/of the simulator and AUTOMATED SPHYGMOMANOMETER has insufficient long-tgrm
stapility to perform this test PROCEDURE.

The—=actuat—TyPE—TEST occurs with—sampteA—Sampte—A—Ts—evatuated—with—the—simutator,
subjected to the environmental stresses as indicated and then is evaluated a second time with
the simulator. Failing the acceptance criterion indicates that the AUTOMATED
SPHYGMOMANOMETER subjected to the TYPE TEST has been unacceptably affected by the
environmental stresses.

The limit in step 0) is £ 5,0 mmHg (0,67 kPa) because up to 2,0 mmHg (0,27 kPa) is permitted
due to the contribution of the stability of the AUTOMATED SPHYGMOMANOMETER and simulator
combination in step n) in addition to the < 3,0 mmHg (0,4 kPa) criterion permitted for the
AUTOMATED SPHYGMOMANOMETER undergoing the TYPE TEST.


https://iecnorm.com/api/?name=a38d8f06a292494dc60eb3e7a2448b74

IEC 80601-2-30:2018 © IEC 2018 - 45—

Subclause 201.15.3.5.101 — Shock and vibration (robustness)

AUTOMATED SPHYGMOMANOMETERS in NORMAL USE will be subjected to mechanical stresses
(e.g. vibration, shock) and could randomly be subjected to additional stresses. Therefore, an
AUTOMATED SPHYGMOMANOMETER needs to be robust enough to withstand the vibration, shock,
bumps and drops that it will encounter in NORMAL USE.

These tests were chosen by first reviewing the results of the work published in other PATIENT
monitoring standards where those committees qualitatively assessed the relative severity of
the scenarios within various environments (i.e., HOME HEALTHCARE ENVIRONMENT, healthcare
insfitution and professional fransport (wings and wheels)), by various sizes and types| of
ME |EQUIPMENT (i.e., HAND-HELD, PORTABLE and MOBILE ME EQUIPMENT) [23] [24].

After that qualitative assessment, those committees assessed the relevantOparticylar
standards for environmental testing in the IEC 60068 series and their respective.rationales,|as
well as the IEC 60721 series of guidance documents. In selecting the reguiréments, those
committees reviewed other sources for material related to these tests (e(@.;”FDA Reviewgrs
Gujdance for premarket notification submissions, Mil Std 810, etc.) but fodnd the best fit was
with IEC 60721-3-7 [25]. There is also a guidance document, IEC TR 60721-4-7 [16], which
helps to correlate environmental condition classes of IEC 60721-3-2 to environmental tegsts
acgording the IEC 60068 series. The aforementioned standards specify 3 classes| of
mechanical conditions: 7M1, 7M2 and 7M3. Those committees‘found that classes 7M1 Ind

7MB best represent the conditions seen during PATIENT transport within healthcare facilifies
angl PATIENT transport outside healthcare facilities, respectively. Those committees agreed
that different tests and test levels should be applied toME EQUIPMENT intended for use ip a
healthcare facility versus ME EQUIPMENT intended foruse during PATIENT transport outside fhe
healthcare facility.

Vefrifying that the instrument is functioning within the MANUFACTURER'S specifications while the
vibfration (random and sinusoidal) tests are.being conducted was not believed necessary. This
ling of thought was considered and it was-decided that a test done in this manner would|be
overly burdensome and would add:-onhly a minimum additional level of safety to fhe
ME |EQUIPMENT that would not outweigh-the costs. Verifying proper functioning after complefion
of fhe tests is believed adequate.

Supclause 201.101.1 — Construction

This document does._not specify the details of the construction of CUFFS and BLADDERS.
Stddies [20] [21] [22])have suggested that the appropriate BLADDER size for the placement at
thel upper arm for(auscultatory estimates of BLOOD PRESSURE is one with dimensions such that
its jwidth is 40.%"of the limb circumference at the maximum range for each CUFF size and|its
length is 80<%-to 100 % of the limb circumference at the centre of the range for each CUFF
size. In auscultation, use of the wrong size CUFF can affect the accuracy of the estimateq of
BLQOD PRESSURE. These recommended dimensions are subject to ongoing consideratipn.
AUTOMATED SPHYGMOMANOMETERS can be designed with different CUFF dimensions.

Use of an incorrect CUFF size (too small or too large) is a source of inaccurate DETERMINATION,
for example CUFFS that are too small can result in erroneously high DETERMINATIONS. This RISK
should be avoided by a design that does not allow a DETERMINATION to be initiated or
displayed if the limb circumference is outside the permissible range. Alternatively, the RISK
can be reduced by marking on the CUFF the permissible range of limb circumference.

The appropriate BLADDER size for placement at the wrist is dependent on the design of the
AUTOMATED SPHYGMOMANOMETER. Commonly used wrist CUFFS have a width of approximately
6 cm and a length of 10 cm to 14 cm for a wrist circumference range of 13,5 cm to 19,5 cm.
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Subclause 201.101.2 — Pressurization

While the maximum pressure allowed in the PNEUMATIC SYSTEM is 330 mmHg, prudent
engineering design requires that the CUFF be tested at a higher pressure (+ 10 %). This is
similar to the derating methods used to ensure that electronic components meet the
requirements of a design.

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

The committees have determined that any AUTOMATED SPHYGMOMANOMETER available to Lhe
public, and intended for self-use by the public and regardless of intended use labelling,
should be appropriate for the clear majority of the general adult population. This“is"in the
intgrest of public health and safety. The mid-upper-arm circumference range 01222 cm| to
42 lcm was chosen as the minimum range based on available data. While worldwide statis{ics
arg lacking, this arm circumference range has been shown (through high.;quality Natiopnal
Institutes of Health data) to include 95 % of adults in the US. Further, worldwide professional
sygtems of BLOOD PRESSURE CUFFS generally offer "adult" and "large adult'/CUFFS covering this
same range, which supports that this is a reasonable range’” for an AUTOMATED
SPHYGMOMANOMETER intended for self-use in public settings.

Supclause 201.102 — Connection tubing and CUFF connectors

In the 1990s, concern grew regarding the proliferation<ef medical devices fitted with Lper
connectors [26] [27] and the reports of PATIENT death or injury arising from misconnectipns
that resulted in the inappropriate delivery of entehal solutions, intrathecal medication| or
compressed gases, including connections between an AUTOMATED SPHYGMOMANOMETER 4nd
CUFKF.

Copcerns regarding the use of Luer connéctors with enteral feeding tubes and gas sampling
ang gas delivery systems were raised with CEN/BT and the European Commission.| In
Noyember 1997, the CHeF steeringZgroup set up a Forum Task Group to consider the
prgblem. It produced CEN Report™€R 13825 [28], in which they concluded that there i$ a
prgblem arising from the use of“a single connector design to a number of incompatiple
applications. In a coronary carerunit, there are as many as 40 Luer connectors on the medical
deyices used with a singJe“PATIENT. Therefore, it is not surprising that misconnections fpre
majde.

Based on these concerns, the ISO 80369 series was developed to create new non-Luer
connectors for medical device applications other than for intravascular or hypodermic
applications. The connectors of this series are designed such that connectors for the differgnt
apilications do not connect. IEC 80369-5 was specifically developed for use with tubing |for
limp cUFEinflation, including sphygmomanometers and CUFFS.

Supeclause 201.104 — Maximum inflating time

The pressures indicated in Table 201.102 were chosen, following clinical advice, as being
CUFF pressures at which reasonable venous return can take place. They are also pressures
that can be measured with reasonable reliability.

Two or more attempts at determining the BLOOD PRESSURE of restless or hypertensive
PATIENTS can occur in 180 s. A large safety margin is still allowed before any neuromuscular
injury is likely to take place.

The shortened maximum time in NEONATAL MODE is not only obviously desirable to reduce
discomfort and trauma in these fragile PATIENTS, but also justified since the maximum
pressure is 150 mmHg (20,0 kPa), which results in a shorter deflation time, and the typical
heart rate of these PATIENTS is higher. An additional issue is that the longer the CUFF remains
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inflated, the more distressed an infant becomes, thus producing more artefacts that could
cause more readings to be taken.

Since this requirement applies in SINGLE FAULT CONDITION, it is necessary to guard against the
failure of a deflation valve by having two independent means of reducing the pressure.

An alternative RISK CONTROL method is provided for AUTOMATED SPHYGMOMANOMETERS that
operate in SELF-MEASUREMENT AUTOMATIC MODE. See 201.12.1.105.
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I 201.105 — A . l |

ple AA.1 provides a summary of the requirements and differences between the automatic
ling modes described in this document.

b figures shown in this subclause are drawn to illustrate the DETERMINATION of BLQ
ESSURE  during the deflation cycle. Some AUTOMATED SPHYGMOMANOMETERS determ
OD PRESSURE during inflation. This results in a longer inflation cycle and-a shorter deflatl
le when compared to the figures. This does not change the intent,of the figures or any

other requirements of this document.

Table AA.1 — Summary of requirements by mode

NEONATAL MODE

NEONATAL MODE

LONG-TERM SHORT-TERM SELF-
AUTOMATIC MODE AUTOMATIC MEASUREMENT
MODE AUTOMATIC MODE
201.105.1 201.105.2 201.105.3
Number of DETERMINATIONS Unlimited Limited @ <7
Duration of mode Unlimited <15 min <30 min®
Maximum inflating time (per 180 s or 90 s in 180 sor90 sin 180s°©
DETERMINATION) (201.104) NEONATAL MODE NEONATAL MODE
Deflated period >30s >2s >5s
Maximum pressure (201.12.1.4.04) 300 mmHg or 300 mmHg or 300 mmHg ©
150 mmHg in 150 mmHg in

Pressure protection in PROTECTION PROTECTION Manual means 9 or
SINGLE FAULT CONDJITION DEVICE DEVICE PROTECTION DEVICE
PATIENT population All All Limited ©
Clinical investigation (201.106) 1ISO 81060-2 Not required ISO 81060-2

2  Theynumber of DETERMINATIONS
b

¢ \. NEONATAL MODE is not permitted in SELF-MEASUREMENT AUTOMATIC MODE.

is not specified, but is limited by the duration.

The number of DETERMINATIONS is limited to 6, but with a 30 min time limit.

If an independent PROTECTION DEVICE is not provided, means are provided for the release of

Subclause 201.105.2 — SHORT-TERM AUTOMATIC MODE

in the instructions for use.

Jorasiler
MIeoSurTTc Uy UIC UFERATUR UT'FATIENT.

€ The PATIENT population is intended only for conscious adults and is required to be disclosed

oD
ine
ion

of

SHORT-TERM AUTOMATIC MODE is valuable for continuous surveillance of PATIENTS undergoing
anaesthetic PROCEDURES as well as emergency care where there can be a clinical need for
frequent readings. However, a minimum period of deflation between inflations is necessary to
allow some venous return. In addition, the total duration of the SHORT-TERM AUTOMATIC MODE
should be limited to prevent venous pooling and reduce bruising.
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Subclause 201.105.3 — SELF-MEASUREMENT AUTOMATIC MODE

SELF-MEASUREMENT AUTOMATIC MODE is useful for measurement of BLOOD PRESSURE both in
physicians' offices and in the home. Current recommendations for measurement of BLOOD
PRESSURE for use in the diagnosis of hypertension [7] recommend that at least
2 DETERMINATIONS should be taken at intervals of at least 1 min, and the average of those
DETERMINATIONS should be taken as the PATIENT'S BLOOD PRESSURE.

The use of this mode in a physician's office provides the ability to obtain multiple
measurements from a PATIENT without a clinician being present. This could reduce or
eliminate the white coat hypertension effect [29].

The ability to access the individual DETERMINATIONS is useful to ascertain if there is_significpnt
vaffiability in a PATIENT'S BLOOD PRESSURE.

WHile the use of the average of multiple DETERMINATIONS is widely used, other’'measures ¢an
be lused to represent a PATIENT'S BLOOD PRESSURE (e.g. median or mode).

Supclause 201.105.3.3 — SINGLE FAULT CONDITION

The intent of this requirement is to provide a means of RISK CONTROL for potential injury tp a
PATIENT due to the HAZARDOUS SITUATION of excessive pressure applied to the limb when the
prilnary pressure sensing or PROTECTION DEVICE of the AUT@MATED SPHYGMOMANOMETER is hot
functioning due to a SINGLE FAULT CONDITION. The requirement for a PROTECTION DEVICH is
intended to reduce RISK to acceptable levels in sitdations where the PATIENT is commdgnly
unable to remove the CUFF in the case of over pressure and there is no other OPERATOR liKely
to pe present to physically remove the pressurized CUFF from the limb. In this case, i is
ne¢essary to provide an independent PROTECTION DEVICE to release pressure from the CUFF
without the intervention of the OPERATOR or>the PATIENT. Example cases include AUTOMATED
SPHYGMOMANOMETERS for use on neonatal* PATIENTS or PATIENTS in critical care units and
AUTOMATED SPHYGMOMANOMETERS that can initiate multiple DETERMINATIONS without OPERATOR
intervention over an extended period.

An|alternative means of RISK . CONTROL is provided for AUTOMATED SPHYGMOMANOMETERS that
only operate in the SELF-MEASUREMENT AUTOMATIC MODE. In this mode, it is assumed that the
pefliod of operation will be(relatively short while a single DETERMINATION is performed and that
thel OPERATOR is present during the entire operation and is available to release the presspre
from the CUFF or remoeve the CUFF in the case of a SINGLE FAULT CONDITION. This also applies
to {he SELF-MEASUREMENT AUTOMATIC MODE when the PATIENT is the OPERATOR.

The alternative RISK CONTROL method is intended to provide an acceptable RESIDUAL RISK| by
tragling off(the cost of a PROTECTION DEVICE with OPERATOR action when OPERATOR/PATIENT
action capsbe relied upon for RISK CONTROL. It is clearly an unacceptable RISK to PATIENTP if
acgurate) low cost AUTOMATED SPHYGMOMANOMETERS are not available for PATIENT sglf-
measirement for use in the management of hypertension.

Subclause 201.106 — Clinical accuracy

The SHORT-TERM AUTOMATIC MODE is valuable for continuous surveillance of PATIENTS
undergoing anaesthetic PROCEDURES as well as emergency care where there can be a clinical
need for very frequent readings to monitor critical, unstable PATIENTS. However, because of
the minimal period of deflation permitted between inflations that enables the OPERATOR to
obtain BLOOD PRESSURE readings in the shortest possible time, it is expected that accuracy is
degraded to some extent.

In addition, the total duration of the SHORT-TERM AUTOMATIC MODE should be limited to prevent
venous pooling and reduce bruising.
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bclause 202.8.1.101 — Additional general requirements

Transient electromagnetic phenomena (e.g. ESD, lightening, switching of large inductive
loads) are random, infrequent events of short duration. They have amplitudes of several
thousand volts referred to earth. Thus, it is hardly possible to design a SPHYGMOMANOMETER
having a protective or functional earth connection or operating from mains power that is

completely immune against these transient phenomena. On the other hand,

a short

disturbance and recovery period do not impact the treatment of PATIENTS. Therefore, this
document allows disturbances and interruptions with a recovery period of maximum 10 s after
transient electromagnetic phenomena.

Su

If gn AUTOMATED SPHYGMOMANOMETER is intended to be used together or in the presence v

HF

can determine BLOOD PRESSURE following a recovery time. Since~san AUTOMA]
SPHYGMOMANOMETER determines BLOOD PRESSURE aperiodically and not~continually,
committee judged that it was not a requirement for an AUTOMATED SPHYGMOMANOMETER to

abl
wo

unable to make the expected DETERMINATION following opefation of the HF SURGI

EQ

bclause 202.8.101 — Electrosurgery interference recovery

SURGICAL EQUIPMENT, OPERATORS should expect that the AUTOMATED SPHYGMOMANOME]

lld be an unacceptable RISK to a PATIENT if an AUTOMATED (SRHYGMOMANOMETER W,

UIPMENT.

ith
[ER
[ED
the
be

e to make a DETERMINATION during the operation of HF SURGICAUNEQUIPMENT, but that it

ere
CAL
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Environmental aspects

The environmental impact generated by an AUTOMATED SPHYGMOMANOMETER performing
DETERMINATIONS is mainly isolated to the following occurrences:

— impact at local environment during operation, including routine inspection and adjustments

To

PROCEDURES;

scrapping at the end of the life cycle.

use, cleaning and disposal of consumables during operation, including routine inspection
and adjustments by the OPERATOR, according to the instructions for use of)rouff

highlight the importance of reducing the environmental burden, this document addresses

requirements or recommendations intended to decrease environmental”impact caused|by
thase aspects during different stages of an AUTOMATED SPHYGMOMANOMETER.

Se

aspects of the environment.

Table BB.1 — Environmental aspects addressed by clauses of this document

b Table BB.1 for a mapping of the life cycle of an AUTOMATED SPHYGMOMANOMETER| to

Environmental aspects
(inputs and outputs)

Product life cycle

Production and Distribution Use End of life
preproduction (including
packaging)
Stage A Stage B Stage C Stage D
Addressed in Addressed in Addressed in Addressed|in
1 Resource use IEC 60601-1-9 2 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-149
2 Energy consumption IEC' 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1{9
3 Emission to air IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1{9
and 201.7.2.106
4 Emission to water IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-149
and 201.7.2.105
5 Waste IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1{9
and 201.7.2.105
6 Noise IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1{9
7 Migratien.of hazardous IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1{9
substances and 201.7.2.105
8 lmpacts on soil IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1{9
and 20172 105
9 RISKS to the environment from IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9 IEC 60601-1-9

accidents or misuse

See IEC 60601-1-9:2007.
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Annex CC
(informative)

Reference to the ESSENTIAL PRINCIPLES

This particular standard has been prepared to support the ESSENTIAL PRINCIPLES OF SAFETY
AND PERFORMANCE of AUTOMATED SPHYGMOMANOMETERS as medical devices according to
ISO 16142-1:2016 [30]. This particular standard is intended to be acceptable for conformity
assessment purposes.

Co

wi

Se
PRI

b Table CC.1 for a mapping of the clauses and subclauses of this document\{to0 ESSENT,
NCIPLES of ISO 16142-1:2016.

Table CC.1 — Correspondence between this particular standard and
the ESSENTIAL PRINCIPLES

mpliance with this particular standard provides one means of demonstrating conformalluce
th the specific ESSENTIAL PRINCIPLES of ISO 16142-1:2016 [30]. Other means are paSssible

AL

EISSENTIAL PRINCIPLE of

Corresponding clause(s)/subclause(s)

Qualifying remarks/Notes

ISO 16142-1:2016, Tables B.1 of this document
and B.2 [30]
1 All The part relating to manufacturing {s not
addressed.
a) 206
b) 206
2 201.4 The part relating to manufacturing |s not
addressed.
a) All
b) 201.4 The part relating to manufacturing |s not
addressed.
c) 201.7,5201.11, 201.12, 201.13, 208
d) 2017
3 All The part relating to manufacturing {s not
addressed.
4 All
5 201.4, 201.15
6 201.4
8.1 201.11
a) 201.11
b) 201.4, 201.11
c) 201.9, 201.15
8.2 201.11
8.5 201.11, 211.8.3.1, 212
9.1 201.11, 211
12.1 201.7, 201.14, 201.16, 201.101, 201.102
12.2 —
a) 201.9, 201.11, 201.101, 206, 208
b) 201.7.2.4, 201.101, 206
c) 202
d) 201.11
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ESSENTIAL PRINCIPLE of Corresponding clause(s)/subclause(s) Qualifying remarks/Notes
1ISO 16142-1:2016, Tables B.1 of this document
and B.2 [30]
e) 201.14, 201.16
f) 201.11
g) 202
12.4 201.11
12.5 201.7, 201.8, 201.12.1.106
12.6 201.1.3,. 201.7.2.105
13.1 201.7.2.101, 201.12.1, 201.101, 201.105,
201.106
13.2 201.7, 201.12.1.101, 201.12.1.103
13.3 201.7, 201.102, 206, 208
13.4 201.7
14.1 201.10
14.3 201.10
15.1 201.14
15.2 201.14
16.1 201.4, 201.13, 201.104, 201.105.1 b),
201.105.3.3
16.3 201.11.8, 211
16.4 201.11.8, 201.12.3, 208
16.5 202
16.6 202
16.7 201.8
171 201.9
17.2 201.9
17.3 201.9
17.4 20115
17.5 201.7.2.4, 201.9, 201.102
17.6 201.11
18.1 201.12.1
18.2 201.12.1.101, 201.12.1.104,
201.12.1.105, 201.104, 201.105
19.1 201.7, 201.7.2.101, 201.12.1.101,
201.12.1.103, 201.101.1, 206
19.2 201.7, 201.12.1.101, 201.101.1,
201.101.3 b), 206
20.1 211
20.2 211
20.3 211
211 201.7
21.2 201.7
21.3 201.7
21.4 201.7
21.5 —
a) 201.7 The part relating to authorized
representative is not addressed
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ESSENTIAL PRINCIPLE of
1ISO 16142-1:2016, Tables B.1

Corresponding clause(s)/subclause(s)
of this document

Qualifying remarks/Notes

and B.2 [30]
e) 201.7
) 201.7
21.6 201.7
21.7 —
i) 201.7.9.2.2
k) 201.7.9.2.9. 201.16
n) 201.16
qQ) 201.7
21.8 201.7
21.9 —
b) 211
d) 211
f) 201.7
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AVANT-PROPOS

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'|lEC). L'IEC a {
bbjet de favoriser la coopération internationale pour toutes les questions de normalisation’ dans les doma
He I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des-Normes internation
Hes Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et
(Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confjée'a des comités d'études,
ravaux desquels tout Comité national intéressé par le sujet traité peut.participer. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaison avec\IMEC, participent également
ravaux. L'IEC collabore étroitement avec I'Organisation Internationale “*de Normalisation (ISO), selon

conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I''EC concernant les questions teChniques représentent, dans la me
Hu possible, un accord international sur les sujets étudiés, étant‘donné que les Comités nationaux de |
ntéressés sont représentés dans chaque comité d'études.

| es Publications de I'lEC se présentent sous la forme de{recommandations internationales et sont agrg
comme telles par les Comités nationaux de I'lEC. Tous<lgs"vefforts raisonnables sont entrepris afin que |
5'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablé
'‘éventuelle mauvaise utilisation ou interprétation qui.enyest faite par un quelconque utilisateur final.

PDans le but d'encourager 'uniformité internationalge; les Comités nationaux de I'lEC s'engagent, dans tout
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nation

Fégionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
fournissent des services d'évaluatiofi )de conformité et, dans certains secteurs, acceédent aux marque
conformité de I'lEC. L'IEC n'est respohsable d'aucun des services effectués par les organismes de certific
ndépendants.

Tous les utilisateurs doiventis'assurer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité nexdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai
y compris ses experts.particuliers et les membres de ses comités d'études et des Comités nationaux de I'l
pour tout préjudice.causé en cas de dommages corporels et matériels, ou de tout autre dommage de que
hature que ce soit, Jdirecte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et
Hépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute a
Publication dé IlEC, ou au crédit qui lui est accordé.

| 'attention_est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
référericeées est obligatoire pour une application correcte de la présente publication.

| 'attention est attirée sur le fait que certains des éléments de la présente Publication de I'|EC peuvent f
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‘objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels dfoits

de brevets et de ne pas avoir signale leur existence.

La Norme internationale IEC 80601-2-30 a été établie par le groupe de travail commun du
sous-comité 62D: Appareils électromédicaux, du comité d'études 62 de I'lEC: Equipements
électriques dans la pratique médicale, et du sous-comité SC3: Ventilateurs pulmonaires et
équipements connexes, du comité technique 121 de I'ISO: Matériel d'anesthésie et de
réanimation respiratoire.

Cette deuxieme édition annule et remplace la premiére édition parue en 2009 et son
Amendement 1:2013. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:
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alignement avec I''EC 60601-1:2005/AMD1:2012 et I'lEC 60601-1-8:2006/AMD1:2012 [1]1,

et avec I'lEC 60601-1-2:2014 et I'lEC 60601-1-11:2015;
référence a I''EC 60601-1-10:2007 et a I''EC 60601-1-12;

modification d'un connecteur BRASSARD-sphygmomanométre accessible a 'OPERATEUR non
compatible avec la série ISO 594 en un connecteur compatible avec la série ISO 80369;

ajout d'exigences supplémentaires relatives aux sphygmomanomeétres a usage autonome

dans les zones publiques;
ajout d'une liste de FONCTIONS PRINCIPALES DE SERVICE.

presente publication est une norme double logo.

texte de cette norme est issu des documents suivants de I'lEC:

FDIS Rapport de vote
62D/1548/FDIS 62D/1560/RVD

te publication a été rédigée selon les Directives ISO/IECyPartie 2.

s le présent document, les caractéres d'imprimeri€ssuivants sont utilisés:

exigences et définitions: caractéres romains;
modalités d'essais: caracteres italiques;

indications de nature informative apparaissant~hors des tableaux, comme les notes, les exemples et

PARTICULIERE OU COMME NOTES: PETITES MAJUSCULES.

hcernant la structure du présent document, le terme

"article" désigne I'une des dix-sept sections numérotées dans la table des matieres, a
toutes ses subdivisions (par exemple, I'Article 7 inclut les paragraphes 7.1, 7.2, etc.);

"paragraphe" designe une subdivision numérotée d'un article (par exemple, 7.1, 7.2
7.2.1 sont tous-des paragraphes appartenant a I'Article 7).

s le présent document, les références a des articles sont précédées du mot "Article" s

agraphes utilisent uniguement le numéro du paragraphe concerné.

références: petits caractéres. Le texte normatif\a I'intérieur des tableaux est également en petits caracteregq;

TERMES DEFINIS A L'ARTICLE 3.DE" LA NORME GENERALE, DANS LA PRESENTE NORME

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote aypnt
abouti a l'approbation du présent document. A I'ISO, la normej-a’été approuvée par
membres P sur un total de 15 votes exprimés.

14

les

ec

et

1ivi

numéro: de l'article concerné. Dans la présente norme particuliére, les références aux

Dans le présent document, la conjonction "ou" est utilisée avec la valeur d'un "ou inclusif".
Ainsi, un énoncé est vrai si une combinaison des conditions, quelle qu'elle soit, est vraie.

Les formes verbales utilisées dans le présent document sont conformes a l'usage donné a
I'Article 7 des Directives ISO/IEC, Partie 2. Pour les besoins du présent document:

1

"devoir" mis au présent de l'indicatif signifie que la satisfaction a une exigence ou a
essai est obligatoire pour la conformité au présent document;

un

"il convient" signifie que la satisfaction a une exigence ou a un essai est recommandée

mais n'est pas obligatoire pour la conformité au présent document;

Les chiffres entre crochets font référence a la Bibliographie.
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"pouvoir" mis au présent de l'indicatif est utilisé pour décrire un moyen admissible pour
satisfaire a une exigence ou a un essai.

Lorsqu'un astérisque (*) est utilisé comme premier caractéere devant un titre, ou au début d'un
titre d'alinéa ou de tableau, il indique I'existence d'un guide ou d'une justification a consulter a
I'Annexe AA.

Une liste de toutes les parties de la Norme internationale 80601, publiées sous le titre général
Appareils électromédicaux, peut étre consultée sur le site web de I'lEC.

relatives a la publication recherchée. A cette date, la publication sera

e [reconduite,
e |[supprimée,
e |[remplacée par une édition révisée, ou

e |amendée.

NOTE L'attention des utilisateurs du présent document est attirée sur I€ fait que les fabricants d'appareils ef] les
organismes d'essai peuvent avoir besoin d'une période transitoire aprésNa publication d'une nouvelle publication
IEC| ou d'une publication amendée ou révisée, pour fabriquer des produits conformes aux nouvelles exigencef et
pour adapter leurs équipements aux nouveaux essais ou auxessais révisés. Le comité recommande qu¢ le
confenu de cette publication soit entériné au niveau national aupliis tét 3 ans aprés la date de publication.
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INTRODUCTION

Les exigences minimales de sécurité spécifiées dans le présent document particuliére sont
considérées comme assurant un degré pratique de sécurité dans le fonctionnement des
SPHYGMOMANOMETRES AUTOMATIQUES.

Les exigences sont suivies de spécifications relatives aux essais correspondants.

comme accélérant, en temps utile, toute révision rendue nécessaire par suite de modificatiins
danps la pratique clinique ou d'évolutions technologiques. Cependant, les\justificati
contenues dans I'Annexe AA ne font pas partie des exigences du présent document.
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APPAREILS ELECTROMEDICAUX -

Partie 2-30: Exigences particuliéeres pour
la sécurité de base et les performances essentielles
des sphygmomanomeétres non invasifs automatiques

18

T Domaine d application, objet et normes connexes

rticle 1 de la norme générale? s'applique avec les exceptions suivantes:

1.1 Domaine d'application

mplacement:

présente partie de la Norme internationale 80601 s'applique a |a’SECURITE DE BASE et
FORMANCES ESSENTIELLES des SPHYGMOMANOMETRES AUTOMATIQUES, ci-aprés dénom
AREILS EM, qui, au moyen d'un BRASSARD gonflable, sont utilisés pour I'estimation indire

nom continue de la PRESSION ARTERIELLE sans ponction artérielle.

NO
artg

Le
ESY
I'ex

Le
I'eg
cof

Leg
saf
des

[E 1 Les appareils qui effectuent une DETERMINATION indirecte,'de |la PRESSION ARTERIELLE sans pong
rielle ne mesurent pas directement ladite PRESSION. lls ne fon{’qu'évaluer la PRESSION ARTERIELLE.

présent document spécifie les exigences pouf_la’SECURITE DE BASE et les PERFORMAN
ENTIELLES de ces APPAREILS EM et leurs ACCESSOIRES, y compris les exigences relative
actitude de la DETERMINATION de la PRESSION-ARTERIELLE.

présent document couvre les APPAREILS EM automatiques a énergie électrique utilisés p
timation indirecte intermittente de;la PRESSION ARTERIELLE sans ponction artérielle
hpris les moniteurs de PRESSION-ARTERIELLE pour I'ENVIRONNEMENT DES SOINS A DOMICILE.

exigences relatives aux APPAREILS EM d'estimation indirecte de la PRESSION ARTERIE
s ponction artérielle comportant un TRANSDUCTEUR DE PRESSION a énergie électrique et
affichages utilisés conjointement avec un stéthoscope ou autres méthodes manuelles

détermination de la ,PRESSION ARTERIELLE (SPHYGMOMANOMETRES NON AUTOMATIQUES) s

Sp4

Si
APH
par
au

cifiées dans I''SO"81060-1 [2].

AREILS EM{OU uniquement aux SYSTEMES EM, le titre et le contenu de cet article ou de

APPAREILS EM et aux SYSTEMES EM, selon le cas.

ux
és
cte

tion

| LE
ou
de
pnt

n article o~un paragraphe est spécifiquement destiné a étre applicable uniquement gaux

ce

agraphe-findiquent. Si tel n'est pas le cas, l'article ou le paragraphe s'applique a la fois

Les DANGERS inhérenis a [a foncltion physiologique prévue des APPAREILS EM ou des
SYSTEMES EM dans le cadre du domaine d'application du présent document ne sont pas
couverts par des exigences spécifiques contenues dans le présent document, a I'exception de
201.11 et 201.105.3.3, ainsi que 7.2.13 et 8.4.1 de I'lEC 60601-1:2005.

NOTE 2 Voir également 4.2 de I'lEC 60601-1:2005 et de I''EC 60601-1:2005/AMD1:2012.

201.1.2  Objet

Remplacement:

2 La norme générale est constituée de I''lEC 60601-1:2005 et de I'lEC 60601-1:2005/AMD1:2012, Appareils

électromédicaux — Partie 1: Exigences générales pour la sécurité de base et les performances essentielles.
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L'objet de la présente norme particuliére est d'établir des exigences particuliéres pour la
SECURITE DE BASE et les PERFORMANCES ESSENTIELLES d'un SPHYGMOMANOMETRE AUTOMATIQUE
tel qu'il est défini en 201.3.201.

201.1.3 Normes collatérales

Addition:

La présente norme particuliere fait référence aux normes collatérales applicables énumérées
a I'Article 2 de la norme générale et a I'Article 201.2 de la présente norme particuliére.

L'lEC 60601-1-2, I'IEC 60601-1-6, I'lEC 60601-1-10, I''EC 60601-1-11 et I''EC 60601-1+12
s'appliquent telles qu'elles sont modifiées respectivement aux Articles 202, 206, 210,-211 et
212. L'IEC 60601-1-3 [3] ne s'applique pas. Toutes les autres normes collatérales publi¢ges
dans la série IEC 60601-1 s'appliquent telles qu'elles sont publiées [1] [4].

201.1.4 Normes particuliéres

Remplacement:

Daps la série IEC 60601, des normes particulieres peuvent modifier, remplacer ou supprimer
deg exigences contenues dans la norme générale et dans les(hormes collatérales, en foncfion
de|ce qui est approprié a I'APPAREIL EM a I'étude. Elles péuyvent également ajouter d'autfes
exigences de SECURITE DE BASE et de PERFORMANCES ESSENTIELLES.

Ung exigence d'une norme particuliere prévaut sur l'exigence correspondante de la norme
générale.

Par souci de concision, dans la présente>norme particuliére, le terme "norme générgle
dégigne I''EC 60601-1:2005 et I'lEC 60601:1:2005/AMD1:2012. Les normes collatérales spnt
dégignées par leur numéro de document.

La|[numérotation des articles et paragraphes de la présente norme particuliére correspond a
celle de la norme générale .avec le préfixe "201" (par exemple, 201.1 dans le présgent
dogument aborde le contenu(de I'Article 1 de la norme générale) ou de la norme collatérale
applicable avec le préfixeg "20x", ou x est (sont) le (les) dernier(s) chiffre(s) du numéro|de
dogument de la norme collatérale (par exemple, 202.4 dans la présente norme particuliere
aborde le contenu _de\*I'Article 4 de la norme collatérale IEC 60601-1-2, 203.4 dans| la
prgdsente norme particuliere aborde le contenu de I'Article 4 de la norme collatérale
IEC 60601-1-3, .ete’). Les modifications apportées au texte de la norme générale spnt
précisées en utilisant les termes suivants:

"Remplacement” signifie que I'article ou le paragraphe de la norme générale ou de la nofme
collatérale applicable est remplacé completement par le texte de la présente norfme
patticutiere.

"Addition" signifie que le texte de la présente norme particuliére vient s'ajouter aux exigences
de la norme générale ou de la norme collatérale applicable.

"Modification" signifie que l'article ou le paragraphe de la norme générale ou de la norme
collatérale applicable est modifié comme indiqué par le texte de la présente norme
particuliére.

Les paragraphes, les figures ou les tableaux qui sont ajoutés a ceux de la norme générale
sont numérotés a partir de 201.101. Toutefois, en raison du fait que les définitions dans la
norme générale sont numérotées de 3.1 a 3.147, les définitions supplémentaires dans le
présent document sont numérotées a partir de 201.3.201. Les annexes supplémentaires sont
notées AA, BB, etc., et les points supplémentaires aa), bb), etc.
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Les paragraphes, les figures ou les tableaux qui sont ajoutés a ceux d'une norme collatérale
sont numérotés a partir de 20x, ou "x" est le chiffre de la norme collatérale, par exemple 202
pour I'lEC 60601-1-2, 203 pour I'lEC 60601-1-3, etc.

L'expression "le présent document” est utilisée pour faire référence a la norme générale, a
toutes les normes collatérales applicables et a la présente norme particuliere, considérées
ensemble.

Lorsque la présente norme particuliere ne comprend pas d'article ou de paragraphe
correspondant, l'article ou le paragraphe de la norme générale ou de la norme collatérale
apI}mable, qui peut éfre sans objet, s"applique sans modification. Lorsqu'il est demandé

qu'une partie quelconque de la norme générale ou de la norme collatérale applicable;~bjen
qug pertinente, ne s'applique pas, cela est expressément mentionné dans la présenie-normme
patticuliere.

201.2 Références normatives

NOTE Une liste de références informatives est donnée dans la bibliographie commengcant a la page 114.

L'Article 2 de la norme générale s'applique, avec les exceptions sugivantes:
Remplacement:

IEQ 60601-1-2:2014, Appareils électromédicaux — Partie 1-2: Exigences générales poul la
ségurité de base et les performances essentielle§ — Norme collatérale: Perturbations
électromagnétiques — Exigences et essais

IEQ 60601-1-6:2010, Appareils électromédicaux — Partie 1-6: Exigences générales poul la
ségurité de base et les performances essentielles — Norme collatérale: Aptitude a I'utilisatidn
IEC 60601-1-6:2010/AMD 1:2013

Adfdlition:

IEQ 60068-2-27:2008, Essais-d'environnement — Partie 2-27: Essais — Essai Ea et guide:
Chpcs

IEG 60068-2-64:20085-Essais d'environnement — Partie 2-64: Essais — Essai Fh: Vibratipns
aléatoires a large bande et guide

IEQ 60601-1:2005, Appareils électromédicaux — Partie 1: Exigences générales pour| la
ségurité de(base et les performances essentielles
IEC 60604=1:2005/AMD 1:2012

IEC 60601-1-10:2007, Appareils électromédicaux — Partie 1-10: Fxigences générales pourk la
sécurité de base et les performances essentielles — Norme collatérale: Exigences pour le
développement des régulateurs physiologiques en boucle fermée

IEC 60601-1-11:2015, Appareils électromédicaux — Partie 1-11: Exigences générales pour la
sécurité de base et les performances essentielles — Norme Collatérale: Exigences pour les
appareils électromédicaux et les systémes électromédicaux utilisés dans I'environnement des
soins a domicile

IEC 60601-1-12:2014, Appareils électromédicaux — Partie 1-12: Exigences générales pour la
sécurité de base et les performances essentielles — Norme collatérale: Exigences pour les
appareils électromédicaux et les systemes électromédicaux destinés a étre utilisés dans
I'environnement des services médicaux d'urgence
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IEC 60601-2-2:2017, Appareils électromédicaux — Partie 2-2: Exigences particulieres pour la
sécurité de base et les performances essentielles des appareils d'électrochirurgie a courant
haute fréquence et des accessoires d'électrochirurgie a courant haute fréquence

IEC 62366-1:2015, Dispositifs médicaux — Partie 1: Application de l'ingénierie de I'aptitude a
l'utilisation aux dispositifs médicaux

IEC 80369-5:2016, Raccords de petite taille pour liquides et gaz utilisés dans le domaine de
la santé — Partie 5: Raccords destinés a des applications au gonflage de brassard

ISQ 80369-1:—3, Raccords de petite taille pour liquides et gaz utilisés dans le domaine de la
santé — Partie 1: Exigences générales

ISQ 81060-2:2013, Sphygmomanometres non invasifs — Partie 2: Validation clinigue’pour type
a mesurage automatique

201.3 Termes et définitions

Pour les besoins du présent document, les termes et les définitions de I'lEC 60601-1,
I'IElC 60601-1-8, I'lEC 60601-2-2:2017 et I'lEC 62366-1:2015~~ainsi que les suivants,
s'appliquent.

L'I$0O et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisg¢es
en [normalisation, consultables aux adresses suivantes:

e |IEC Electropedia: disponible a I'adresse http://Wwww.electropedia.org/

e |ISO Online browsing platform: disponible &}adresse http://www.iso.org/obp

NOTE Un index des termes définis est donné a partirde la page 116.

Ad{lition:

201.3.201

SPHYGMOMANOMETRE AUTOMATIQUE
APRAREIL EM utilisé pour llestimation non invasive de la PRESSION ARTERIELLE en utilisant|un
BRASSARD gonflable, un TRANSDUCTEUR DE PRESSION, une valve de dégonflement, et/ou ges
affichages utilisés conjointement avec des méthodes automatiques pour déterminer| la
PRESSION ARTERIELLE

Notg 1 a I'article®~\les composants d'un SPHYGMOMANOMETRE AUTOMATIQUE comprennent un manometre,| un
BRASSARD, une‘valve de dégonflement (souvent en combinaison avec la valve prévue pour évacuer rapidemert le
SYS[FTEME PNEUMATIQUE), la pompe pour le gonflement de la POCHE et les tuyaux de raccordement.

201.3:202
BRASSARD
composant du SPHYGMOMANOMETRE AUTOMATIQUE enroulé autour du bras du PATIENT

Note 1 a I'article: Un BRASSARD comprend habituellement une POCHE et un élément inélastique entourant la POCHE,
ou est constitué d'une POCHE intégrale (c'est-a-dire que le BRASSARD, y compris la POCHE, est fait d'une seule
piéce).

[SOURCE: ISO 81060-1:2007 [2], 3.5, modifié — Dans la définition, "non automatique" a été
remplacé par "automatique", et dans la Note 1 a l'article, "peut comprendre" a été remplacé
par "comprend habituellement”.]

3 En préparation. Stade au moment de la publication: ISO/FDIS 80369-1:2017.
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201.3.203

DETERMINATION

VALEUR DE DETERMINATION

résultat du processus d'estimation de la PRESSION ARTERIELLE par le SPHYGMOMANOMETRE
AUTOMATIQUE

201.3.204

PRESSION ARTERIELLE DIASTOLIQUE

VALEUR DE LA PRESSION ARTERIELLE DIASTOLIQUE

valeur minimale de la PRESSION ARTERIELLE par suite d'une relaxation du ventricule

SYy§ témotre

Notg 1 a l'article: Du fait des effets hydrostatiques, il convient de déterminer cette valeur avec le BRASSARD place
au fiveau du ceeur.

201.3.205

MOPE AUTOMATIQUE LONGUE DUREE
mode dans lequel une minuterie, réglée par I'OPERATEUR, procéde ‘a@u lancement |de
DETERMINATIONS multiples

201.3.206

PRESSION ARTERIELLE MOYENNE

VAILEUR DE LA PRESSION ARTERIELLE MOYENNE
valeur de l'intégrale d'un cycle de battements de coeur.de la courbe de la PRESS|ON
ARTERIELLE divisée par la durée de ce cycle

Notg 1 a l'article: Du fait des effets hydrostatiques, il convient)de déterminer cette valeur avec le transducfeur
plagé au niveau du coeur.

201.3.207
MOPE POUR NOUVEAU-NES
mode de SPHYGMOMANOMETRE AUTOMATIQUE utilisé avec les nouveau-nés ou nourrissons

Notg 1 a l'article: L'age approximatif du nouveau-né se situe entre la naissance et 1 mois d'age [5] [6].

Notge 2 a l'article: L'age approximatif du-nourrisson se situe entre 1 mois et 2 ans d'age [5] [6]. Pour les bespins
du présent document, les enfants jusqu'a 3 ans sont considérés comme des nourrissons (voir ISO 81060-2:2013,
6.13).

Notg 3 a l'article: Le MODE PQUR NOUVEAU-NES est utilisé pour limiter la pression maximale a 150 mmHg e{ un
alggrithme différent des autres modes destinés a des PATIENTS plus &gés lui est fréquemment associé.

201.3.208

SPHYGMOMANOMETRE NON AUTOMATIQUE
APRAREIL EM Wtilisé pour I'estimation non invasive de la PRESSION ARTERIELLE au moyen d'un
BRASSARD.gonflable équipé d'un élément détecteur de pression, d'une valve de dégonflement
et d'unaffichage utilisés conjointement avec un stéthoscope ou toute autre méthode manug¢lle
d'eptimation de la PRESSION ARTERIELLE

Note 1 a l'article: Les composants de ces instruments comprennent un manometre, un BRASSARD, une valve de
dégonflement (souvent en combinaison avec la valve prévue pour évacuer rapidement le SYSTEME PNEUMATIQUE),
une pompe a main ou une pompe électromécanique pour le gonflement de la POCHE et des tuyaux de raccordement.
Un SPHYGMOMANOMETRE NON AUTOMATIQUE peut également renfermer des composants électromécaniques destinés
a la régulation de la pression.

[SOURCE: ISO 81060-1:2007 [2], 3.11, modifié — La définition et la note a I'article ont été
reformulées.]

201.3.209

SIMULATEUR DE PATIENT

appareil destiné a simuler les impulsions oscillométriques du BRASSARD et/ou les signes
auscultatoires au cours du gonflement et du dégonflement
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Note 1 a l'article:

de la stabilité de performance.

201.3.210

SYSTEME PNEUMATIQUE
composant du SPHYGMOMANOMETRE AUTOMATIQUE comprenant tous les composants sous
pression et ceux permettant le controle de la pression

EXEMPLES Le BRASSARD, les tubes, les connecteurs, les valves, le TRANSDUCTEUR DE PRESSION et la pompe.

Cet appareil n'est pas utilisé pour vérifier I'exactitude mais il est utilisé en vue de I'évaluation

[SOURCE: ISO 81060-1:2007 [2], 3.16, modifié — Dans la définition, remplacement de "non

automatique*par ‘automatique ™, et dans {es exemplies, ajout de "de pression .

201
TR
cof

201

.3.211
ANSDUCTEUR DE PRESSION
hposant qui transforme la pression observée en un signal électrique

.3.212

DIS]

paitie de L'APPAREIL EM, qui, sans l'intervention de I'OPERATEUR, protége le PATIENT contre
cafjactéristiques de sortie dangereuses dues a une administration(ineorrecte d'énergie ou
subpstances

201.3.213
MOPE AUTOMATIQUE D'AUTOMESURE

m

I'ORERATEUR et permettant d'effectuer un nombre limité de DETERMINATIONS répétées sur U
pétliode finie

201

m

pe
sp4

201
PRE
VAI
val
SYS

Not
plag

20

* C:FDE AUTOMATIQUE COURTE DUREE

OSITIF DE PROTECTION

e de SPHYGMOMANOMETRE AUTOMATIQUE déclenché manuellement et supervisé

.3.214

e de SPHYGMOMANOMETRE AUTOMATIQUE déclenché manuellement par I'OPERATEUR
cifié

.3.215

ESSION ARTERIELLE SYSTOLIQUE

EUR DE LA PRESSION ARTERIELLE SYSTOLIQUE

eur maximale dec«Ja PRESSION ARTERIELLE par suite de la contraction du ventrig

témique

e 1 a l'article;5:Du fait des effets hydrostatiques, il convient de déterminer cette valeur avec le BRASSA
é au niveaulndurcoeur.

1.4 Exigences générales

les
de

par
ne

et

mettant d'effectuer des DETERMINATIONS automatiques répétitives rapides dans un d¢lai

ule

RD

L'Article 4 de la norme générale s'applique avec les exceptions suivantes:

201.4.3 PERFORMANCE ESSENTIELLE

Paragraphe complémentaire:

201.4.3.101 Exigences supplémentaires de PERFORMANCES ESSENTIELLES

Des exigences supplémentaires de PERFORMANCES ESSENTIELLES sont données pour un
SPHYGMOMANOMETRE AUTOMATIQUE dans les paragraphes énumérés dans le Tableau 201.101.
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Tableau 201.101 — Répartition des exigences DE PERFORMANCES ESSENTIELLES

Exigence Paragraphe
Récupération liée aux perturbations de I'électrochirurgie 202.8.101
Limites de I'erreur du manométre 2, 201.12.1.102
ou production d'une CONDITION D'ALARME TECHNIQUE 201.11.8.102
201.12.1.101
Reproductibilité de la DETERMINATION de la PRESSION ARTERIELLE et 201.12.1.107
des CONDITIONS D'ALARME PHYSIOLOGIQUE pour la PRESSION ARTERIELLE 201.12.3.101
DasSSE et elevee (e Cdas ecCrliedlll),
ou production d'une CONDITION D'ALARME TECHNIQUE 201.11.8.102
201.12.1.101
a8 202.8.1.101 d) spécifie des méthodes d'évaluation des limites de I'erreur du manométre
comme critéres d'acceptation par suite des essais spécifiques exigés par le présent
document.
201.5 Exigences générales relatives aux essais des APRAREILS EM

L'Article 5 de la norme générale s'applique.

2011.6 Classification des APPAREILS EM et des SYSTEMES EM

L'Article 6 de la norme générale s'applique.

201.7 Identification, marquage et documentation des APPAREILS EM
L'Article 7 de la norme générale s'appligue avec les exceptions suivantes:

201.7.2 Marquage sur I'extérieur des APPAREILS EM ou parties d'APPAREILS EM
201.7.2.4 * ACCESSOIRES

Ad{lition:

Un| BRASSARD doijt-‘porter l'indication de sa position correcte au-dessus de l'artére sunf le
membre désigné.

Paragraphés)ycomplémentaires:

201.7.2,101 Dispositif d'affichage des SPHYGMOMANOMETRES AUTOMATIQUES

Si des abréviations sont utilisées sur le dispositif d'affichage, il doit s'agir des suivantes:

— « S»ou« SYS » pour la valeur de la PRESSION ARTERIELLE SYSTOLIQUE;
— « D » ou « DIA » pour la valeur de |la PRESSION ARTERIELLE DIASTOLIQUE;
— « M » ou « MAP » pour la valeur de la PRESSION ARTERIELLE MOYENNE.

Les abréviations a une seule lettre doivent étre placées de maniére a éviter une confusion
avec les unités Sl.

L'étape numeérique des lectures de la PRESSION ARTERIELLE doit étre 1 mmHg ou 0,1 kPa.
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201.7.2.102 * SPHYGMOMANOMETRE AUTOMATIQUE avec MODE POUR NOUVEAU-NES

Si un SPHYGMOMANOMETRE AUTOMATIQUE est prévu pour étre utilisé avec des PATIENTS
nouveau-nés et d'autres PATIENTS, il convient de I'équiper d'un dispositif permettant de
détecter qu'un BRASSARD destiné a étre utilisé avec un PATIENT nouveau-né est relié au
SPHYGMOMANOMETRE AUTOMATIQUE, ainsi que d'un dispositif de réglage automatique de ce
dernier en MODE POUR NOUVEAU-NES lorsque ce BRASSARD existe. En l'absence de ces
dispositifs, les instructions d'utilisation doivent décrire la méthode de réglage du
SPHYGMOMANOMETRE AUTOMATIQUE en MODE POUR NOUVEAU-NES et inclure un avertissement
qui détaille les RISQUES associés a l'utilisation de modes autres que le MODE POUR NOUVEAU-
NES sur un PATIENT nouveau-né.

Tolis les ACCESSOIRES destinés a étre utilisés uniquement en MODE POUR NOUVEAU;NES) et
dorrt ['utilisation en d'autres modes génére un RISQUE inacceptable, doivent-porter |un
marquage spécifiant une utilisation en mode pour nouveau-nés uniquement.

201.7.2.103 * SPHYGMOMANOMETRE AUTOMATIQUE destiné a un usage autonome dans |es
zones publiques

Si |[le SPHYGMOMANOMETRE AUTOMATIQUE est destiné a un usage autonome dans des zomes
publigues, son INTERFACE UTILISATEUR doit porter les indications suivantes:

a) |les précautions d'emploi, y compris une mention de la nécessité de consulter un médecin
pour l'interprétation des valeurs de la PRESSION ARTERIELLE;

b) | des instructions appropriées d'utilisation; et
¢) |une mention indiquant "ce sphygmomanomeétre esticonforme a I'lEC 80601-2-30:2017".

EXEMPLES Poste d'automesure en libre-service dans une _pharmacie, club sportif (de remise en forme) ou syr le
lieu|de travail, prévu pour étre utilisé par le grand public,sans assistance qualifiée.

Si |e SPHYGMOMANOMETRE AUTOMATIQUE estdestiné a un usage avec un brassard unique, $on
INTERFACE UTILISATEUR doit porter les indications suivantes:

d) |la plage de circonférences de braspour laquelle le BRASSARD est prévu — en particulier [les
seuils minimal et maximal de circonférence de la partie supérieure du bras (au milieu),|en
centimétres et en pouces; et

e) l[une mention indiquant gue les résultats peuvent ne pas étre exacts si la taille |de
circonférence de bras he s'inscrit pas dans la plage spécifiée.

201.7.2.104 * Remplacement de composants

Si un composant peut étre remplacé par I'OPERATEUR ou le PERSONNEL DE SERVICE, et si|ce
remplacement ‘peut affecter la SECURITE DE BASE ou les PERFORMANCES ESSENTIELLES |du
SPHYGMOMANOMETRE AUTOMATIQUE, le SPHYGMOMANOMETRE AUTOMATIQUE ou le composant doit
comporter-soit une mise en garde selon laquelle le remplacement par un composant différent
de|celti_qui est fourni peut donner lieu a une erreur de mesure, soit le signe de sécurité
ISP 7010-M002 (voir I''EC 60601-1:2005, Tableau D.2, signe de sécurité 10).

EXEMPLES BRASSARD, microphone, tuyau de raccordement, alimentation externe.
201.7.2.105 Mise au rebut

Le SPHYGMOMANOMETRE AUTOMATIQUE et ses éléments doivent comporter des informations
appropriées relatives a la mise au rebut, conformément a la réglementation nationale ou
régionale.

NOTE Voir aussi I'lEC 60601-1-9 [4].
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201.7.9.2 Instructions d'utilisation
201.7.9.2.1 Généralités
Remplacement des trois premiers tirets:

— l'utilisation du SPHYGMOMANOMETRE AUTOMATIQUE comme prévu par le FABRICANT, et en
particulier:

1) l'indication médicale prévue;

EXEMPLE 1 Etat(s) ou maladie(s) & dépister, & surveiller, a traiter, & diagnostiquer ou a prévenir.

2) toutes restrictions connues d'utilisation ou contre-indication(s) connues a I'utilisailion
du SPHYGMOMANOMETRE AUTOMATIQUE;

EXEMPLE 2 SPHYGMOMANOMETRE AUTOMATIQUE destiné a étre utilisé dans une ambulance ou| un
hélicoptére, dans I'ENVIRONNEMENT DES SOINS A DOMICILE, ou avec des PATIENTS (houveau-nés| ou
prééclamptiques.

3) population prévue de PATIENTS, que le SPHYGMOMANOMETRE AUTOMATIQUE soit prévu|ou
non:

i) pour utilisation avec des PATIENTS nouveau-nés,
i) pour utilisation avec des PATIENTES enceintes, y compris\pfééclamptiques;

EXEMPLE 3 Age, poids, région du corps, état de santé ou diagndstic.
4) position prévue du BRASSARD; et
5) conditions d'utilisation prévues;

EXEMPLE 4 Exigences d'environnement, y compris™d'hygiéne, fréquence d'utilisation, emplacement,
mobilité.

— |les fonctions utilisées fréquemment;

— |les conditions ambiantes admissiblesd'utilisation, comprenant au moins une plage|de
températures de 10 °C a 40 °C avec\unie plage d'humidité relative comprise entre 15 % et
85 % (sans condensation).

201.7.9.2.2  Avertissement et consignes de sécurité

Addlition, apres la note:

Leg instructions d'utilisation doivent comprendre un avertissement:

aa)relatif a l'effet"de l'interférence sur le flux sanguin et aux blessures subséquentes|au
PATIENT provoquées par une pression continue du BRASSARD en raison du pliage du tuyau
de raccordement;

bb)indiquant'que des mesurages trop fréquents peuvent provoquer des blessures au PATIENT
en raison de l'interférence sur le flux sanguin;

cc) refatif a I'application du BRASSARD sur une plaie, sachant qu'il peut s'ensuivre une
blessure supplementaire,

dd) concernant I'application du BRASSARD et sa pressurisation sur le membre ou est présent
un accés ou une thérapie intravasculaire ou encore un shunt artérioveineux (A-V) du fait
de l'interférence temporaire avec le flux sanguin, qui peut entrainer une blessure du
PATIENT;

ee) relatif a l'application du BRASSARD et sa pressurisation sur le bras dans le cas d'une
mastectomie ou d'un curage des ganglions lymphatiques;

ff) concernant les informations selon lesquelles la pressurisation du BRASSARD peut
provoquer temporairement un arrét de fonctionnement de I'APPAREIL EM de surveillance
utilisé simultanément sur le méme membre;
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gg) concernant la nécessité de vérifier (par exemple, par I'observation du membre concerné)
que le fonctionnement du SPHYGMOMANOMETRE AUTOMATIQUE n'entraine pas une
dégradation prolongée de la circulation sanguine du PATIENT.

201.7.9.2.5 Description de I'APPAREIL EM
Addition, apres le troisieme tiret du premier alinéa:

— une description des principes de fonctionnement du SPHYGMOMANOMETRE AUTOMATIQUE; et
— les plages ASSIGNEES de la DETERMINATION.

201.7.9.2.9 Instructions de fonctionnement
Addlition:

Leg instructions d'utilisation doivent contenir les informations suivantes:

aa)lune explication du choix d'une taille de BRASSARD appropriée et de. l'application |du
BRASSARD au PATIENT;

bb)une explication des étapes de fonctionnement nécessaires pour '‘6btenir des valeurs
périodiques exactes de la PRESSION ARTERIELLE au repos(en vue du diagnostic
d'hypertension [7] [8] [9] [10] [11], y compris:

1) réglage du taux de réduction de la pression, le cas échéant:
2) position du PATIENT en UTILISATION NORMALE, y compfis;

i) une position assise confortable,

i) les jambes décroisées,

iii) les pieds a plat sur le sol,

iv) le dos et le bras soutenus, et

v) le milieu du BRASSARD au niveau de I'atrium droit du cceur;

3) une recommandation faite au RATIENT de se détendre le plus possible et de ne pas
parler au cours de la PROCEDURE de mesure;

4) une recommandation selon)laquelle il convient d'attendre 5 min avant d'effectueq la
premiére lecture;

5) position de L'OPERATEUR en UTILISATION NORMALE;
cc

~

I'explication concernant toute valeur lue de la PRESSION ARTERIELLE susceptible d'gtre
affectée par le lied"de la mesure, la position du PATIENT (debout, assis, couché) [12],
I'exercice, ou J€tat physiologique du PATIENT;

dd) des informations détaillées sur ce qu'il convient que I'OPERATEUR fasse s'il obtient dles
valeurs ldes*inattendues;

ee) des informations détaillées sur les facteurs ambiants et fonctionnels pouvant affecter [les
performances du SPHYGMOMANOMETRE AUTOMATIQUE et/ou la valeur lue sur celui-ci dq la
PRESSION ARTERIELLE (par exemple, des arythmies cardiaques communes telles que

sclérose artérielle, une mauvaise perfusion, le diabéte, I'dge, la grossesse, la
prééclampsie, les maladies rénales, des mouvements, tremblements, grelottements du
PATIENT); [13] [14] [15]

ff) une mention, le cas échéant, selon laquelle les performances du SPHYGMOMANOMETRE
AUTOMATIQUE peuvent étre affectées par des valeurs extrémes de température, d'humidité
et d'altitude;

gg) le cas échéant, une explication de la nécessité d'éviter la compression ou la restriction
des tuyaux de raccordement; et

hh) la plage ASSIGNEE de la pression du BRASSARD.
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201.7.9.2.13 * Maintenance

Addition, aprés le deuxieme alinéa:

Si le SPHYGMOMANOMETRE AUTOMATIQUE est prévu pour étre démonté par I'OPERATEUR, les
instructions d'utilisation doivent indiquer la méthode correcte de réassemblage.

Si la POCHE peut étre insérée de maniére incorrecte dans la partie inélastique du BRASSARD
(par exemple, aprés nettoyage), le BRASSARD ou les instructions d'utilisation doivent
comprendre une description détaillée de la maniére correcte d'insérer la POCHE dans la partie

inéfastique du BRASSARD.

Pa
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dans les instructions d'utilisation. Si ces moyens n'existent pas, de telles parties doivent é

ide
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ragraphes complémentaires:

.7.9.2.101 Compatibilité avec les APPAREILS D'ELECTROCHIRURGIE HF

le SPHYGMOMANOMETRE AUTOMATIQUE est conforme aux exigences ‘dy” 202.8.101,
fructions d'utilisation doivent comprendre une mention selon laquélle cet APPAREIL
vient a une utilisation en présence d'électrochirurgie.

des parties des TRANSDUCTEURS DE PRESSION ou du SPHYGMOMANOMETRE AUTOMATI(Q
hportent des moyens de protection du PATIENT contre les brdlures en cas d'utilisation a
APPAREILS D'ELECTROCHIRURGIE HF, de tels moyens doivent étre signalés a I'OPERATE

htifiées dans les instructions d'utilisation.

.7.9.2.102 SPHYGMOMANOMETRES AUTOMATIQUES utilisés en MODE POUR NOUVEAU-NES

le SPHYGMOMANOMETRE AUTOMATIQUE est\"équipé d'un MODE POUR NOUVEAU-NES,
fructions d'utilisation doivent comprendredés informations suivantes:

la pression maximale qui peut étresappliquée par le SPHYGMOMANOMETRE AUTOMATIQUE|
BRASSARD lorsqu'il se trouve en MODE POUR NOUVEAU-NES;

la plage de PRESSIONS ARTERIELLES que le SPHYGMOMANOMETRE AUTOMATIQUE peut pren
en charge lorsqu'il est en MODE POUR NOUVEAU-NES; et

les ACCESSOIRES que [e ;FABRICANT recommande pour un usage en MODE POUR NOUVE
NES pour éviter des_erreurs et une pression excessive.

1.8 Protection contre les DANGERS d'origine électrique provenant o
APPAREILS EM
rticle 8.de’'la norme générale s'applique avec les exceptions suivantes:

les
EM

UE
ec
UR
tre

les

au

dre

es

:8¢5.5 PARTIE APPLIQUEE PROTEGEE CONTRE LES CHOCS DE DEFIBRILLATION

Paragraphe complémentaire:

201.8.5.5.101 * CONTACTS PATIENT des SPHYGMOMANOMETRES AUTOMATIQUES

Si la PARTIE APPLIQUEE d'un SPHYGMOMANOMETRE AUTOMATIQUE comporte des CONTACTS
PATIENT, elle doit étre classée comme une PARTIE APPLIQUEE PROTEGEE CONTRE LES CHOCS DE
DEFIBRILLATION.

201.9 Protection contre les DANGERS MECANIQUES des APPAREILS EM et

L'A

SYSTEMES EM

rticle 9 de la norme générale s'applique.
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201.10 Protection contre les DANGERS dus aux rayonnements involontaires

excessifs

L'Article 10 de la norme générale s'applique.

201.11

L'Article 11 de la norme générale s'applique.

201
Ad

201

Lot
BR/

Protection contre les températures excessives et les autres DANGERS

ou

.11.8 Coupure de I'alimentation/du RESEAU D'ALIMENTATION vers I'APPAREIL EM
Hition:

.11.8.101 * Mise a l'arrét

sque le SPHYGMOMANOMETRE AUTOMATIQUE est mis hors tension panr~I'OPERATEUR,

SSARD étant gonflé, ledit BRASSARD doit étre dégonflé en 30 s dans |a limite des vale

indjquées dans le Tableau 201.102.

La

201

Lon
BRA
Ta

Tableau 201.102 — Pression de dégonflement(du’'BRASSARD

Mode Pression du BRASSARD
MODE POUR NOUVEAU-NES <6ymmHg (0,7 kPa)
Tout autre mode < 15 mmHg (2,0 kPa)

conformité est vérifiée par des essais fonctionnels.

.11.8.102 Coupure du RESEAU D'ALIMENTATION

sque le RESEAU D'ALIMENTATION~pour le SPHYGMOMANOMETRE AUTOMATIQUE est coupé
SSARD doit étre dégonflé \en 30 s dans la limite des valeurs indiquées dans
bleau 201.102, et toute indication de PRESSION ARTERIELLE doit étre annulée.

sque le RESEAU D'ALIMENTATION est rétabli, le SPHYGMOMANOMETRE AUTOMATIQUE:

doit continuer dans le méme mode de fonctionnement et sans modification d'au
réglage de I'OPERATEUR, ou

doit

1) demeurer non opérationnel, et

2) s'ibcomporte un MODE AUTOMATIQUE COURTE DUREE ou un MODE AUTOMATIQUE LONC
DUREE etre eqmpe d'un SYSTEME D'ALARME comprenant une CONDITION DALAF

urs
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Un SPHYGMOMANOMETRE AUTOMATIQUE qui passe automatiquement en fonctionnement a partir
d'une SOURCE ELECTRIQUE INTERNE et continue a fonctionner normalement ne doit pas étre
soumis a ces exigences.

La
c)

d)

e)

conformité est vérifiée par I'essai suivant.

Effectuer une DETERMINATION en utilisant un SIMULATEUR DE PATIENT et observer le mode
de fonctionnement du SPHYGMOMANOMETRE AUTOMATIQUE. Couper le RESEAU

D'ALIMENTATION pendant un laps de temps supérieur & 30 s.

Confirmer que le BRASSARD est suffisamment dégonflé et que la PRESSION ARTERIELLE

indiquée disparait en 30 s.

Rétablir le RESEAU D'ALIMENTATION et confirmer que le SPHYGMOMANOMETRE AUTOMATIQUE:
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— continue dans le méme mode de fonctionnement et sans modification d'aucun réglage
de 'OPERATEUR, ou

— reste non opérationnel et, s'il est équipé d'un MODE AUTOMATIQUE COURTE DUREE ou
d'un MODE AUTOMATIQUE LONGUE DUREE, qu'une CONDITION D'ALARME TECHNIQUE est
générée.

201.11.8.103 * SOURCE ELECTRIQUE INTERNE

Un SPHYGMOMANOMETRE AUTOMATIQUE alimenté par une SOURCE ELECTRIQUE INTERNE doit
incorporer des dispositifs:

a) |[en cas de défaillance ou d'épuisement de la SOURCE ELECTRIQUE INTERNE, ce qui[ne
permet plus au SPHYGMOMANOMETRE AUTOMATIQUE de satisfaire aux exigences relativep a
la SECURITE DE BASE et aux PERFORMANCES ESSENTIELLES du présent document,

1) en vue d'un arrét de protection, et
2) en vue d'annuler l'indication de la PRESSION ARTERIELLE;
b) | pour déterminer I'état de I'alimentation.

La|conformité est vérifiée par des essais fonctionnels.

201.12 Précision des commandes, des instruments-et-protection contre les
caractéristiques de sortie présentant des#isques

L'Article 12 de la norme générale s'applique avec les €xceptions suivantes:

201.12.1 Précision des commandes et des.instruments

Adglition:

201.12.1.101 Plages de mesure et d'affichage

Leg plages de mesure et d'affichage de la pression du BRASSARD doivent correspondre § la
plajge ASSIGNEE pour la pression®dy BRASSARD.

Leg valeurs de la PRESSION'ARTERIELLE en dehors de la plage ASSIGNEE pour la PRESS|ON
ARTERIELLE ne doivent pas étre affichées, et le SPHYGMOMANOMETRE AUTOMATIQUE doit §tre
éqliipé d'un SYSTEMESD'ALARME comprenant une CONDITION D'ALARME TECHNIQUE qui indique
lorsque la PRESSION\ARTERIELLE déterminée est en dehors de la plage ASSIGNEE.

Lalconformité~est vérifiée par des essais fonctionnels.

201.12. 145102 Limites de I'erreur du manomeétre du fait des conditions d'environnement

Suf la'plage de températures comprises entre 10 °C et 40 °C et la plage d'humidité relative|de
15 % a 85 % (sans condensation), I'erreur maximale de mesure de la pression du BRASSARD a
un point quelconque de la plage NOMINALE de mesure doit étre inférieure ou égale a £3 mmHg
(£0,4 kPa) ou 2 % de la valeur lue, en prenant celle des deux valeurs qui est la plus élevée.

La conformité est vérifiée par des essais fonctionnels.

201.12.1.103 * Plage d'indication de la PRESSION ARTERIELLE NOMINALE

Le SPHYGMOMANOMETRE AUTOMATIQUE doit étre capable d'indiquer la PRESSION ARTERIELLE
DIASTOLIQUE au minimum sur la plage comprise entre 20 mmHg (2,7 kPa) et 60 mmHg
(8,0 kPa) en MODE POUR NOUVEAU-NES et, par ailleurs, entre 40 mmHg (5,3 kPa) et 130 mmHg
(17,3 kPa).
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Le SPHYGMOMANOMETRE AUTOMATIQUE doit étre capable d'indiquer la PRESSION ARTERIELLE
SYSTOLIQUE au minimum sur la plage comprise entre 40 mmHg (5,3 kPa) et 110 mmHg
(14,7 kPa) en MODE POUR NOUVEAU-NES et, par ailleurs, entre 60 mmHg (8,0 kPa) et
230 mmHg (30,7 kPa).

La conformité est vérifiée par I'essai suivant:

a) Raccorder le SPHYGMOMANOMETRE AUTOMATIQUE @ un SIMULATEUR DE PATIENT.

b) Régler le SIMULATEUR DE PATIENT pour générer des signaux de sorte que le
SPHYGMOMANOMETRE AUTOMATIQUE affiche les valeurs de PRESSION ARTERIELLE DIASTOLIQUE
de 20 mmHg (2,7 kPa) ou inferieures et les valeurs de PRESSION ARTERIELLE SYSTOLIQUE
de 110 mmHg (14,7 kPa) ou supérieures en MODE POUR NOUVEAU-NES, ainsi que'|les
valeurs de PRESSION ARTERIELLE DIASTOLIQUE de 40 mmHg (5,3 kPa) ou inférieureset |les
valeurs de PRESSION ARTERIELLE SYSTOLIQUE de 230 mmHg (30,7 kPa) ou supérieures par
ailleurs.

201.12.1.104 Pression maximale en CONDITION NORMALE

La|pression maximale qui peut étre obtenue en CONDITION NORMALE ne’ doit pas dépasger
15$ mmHg (20 kPa) pour un SPHYGMOMANOMETRE AUTOMATIQUE en MODE POUR NOUVEAU-NE$ et
300 mmHg (40 kPa) par ailleurs. Un SPHYGMOMANOMETRE AUTOMATIQUE peut comporter un|ou
plusieurs modes.

Lalconformité est vérifiée par des essais fonctionnels en CONDITION NORMALE.

201.12.1.105 * Pression maximale en CONDITION DE'PREMIER DEFAUT

Dans tout mode cyclique automatique de fonctionnement, dans toute CONDITION DE PREMIER
DEFAUT, un DISPOSITIF DE PROTECTION doit étré'prévu, fonctionnant indépendamment dg la
corfnmande normale du SYSTEME PNEUMATIQUE,. Ce DISPOSITIF DE PROTECTION doit:

a) |empécher la pression du SYSTEME PNEUMATIQUE de dépasser de plus de 10 % la valpur
ASSIGNEE maximale spécifiée en- 201.12.1.104 pendant plus de 3 s (voir Figure 201.1Q1);
et

—_

b) | se déclencher si la pression“dans le SYSTEME PNEUMATIQUE dépasse la valeur ASSIGNEE
maximale spécifiée en 201.,12.1.104 pendant 15 s (voir Figure 201.102).

Lofsqu'il est actionné, le-DISPOSITIF DE PROTECTION doit dégonfler le SYSTEME PNEUMATIQUE[en
30s a <15 mmHg«(2,0kPa) et a <5 mmHg (0,7 kPa) pour un SPHYGMOMANOMETRE
AUTOMATIQUE en MODE) POUR NOUVEAU-NES.

Un| SPHYGMOMANOMETRE AUTOMATIQUE qui fonctionne uniquement en MODE AUTOMATIQUE
D'AUTOMESURE, dans lequel le PATIENT est I'OPERATEUR ou I'OPERATEUR est censé étre présent
en|permanence, et avec lequel la pression du BRASSARD peut étre relachée par I'OPERATEUR,
n'ept pas)soumis a cette exigence.

EXEMPLE 1 Pression relachée en déconnectant le BRASSARD du SPHYGMOMANOMETRE AUTOMATIQUE.

EXEMPLE 2 Pression relachée en retirant le BRASSARD du membre.

La conformité est vérifiée par des essais fonctionnels en CONDITION DE PREMIER DEFAUT.
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ure 201.101 — DISPOSITIF DE PROTECTION pour la pression du BRASSARD, déclenché p
une surpression en CONDITION DE PREMIER DEFAUT

.12.1.106 * Mode d'essai‘manomeétre

SPHYGMOMANOMETRE AUTOMATIQUE doit comporter un mode d'essai manomeétre permett
mesurer la pression statique, au minimum, dans la plage d'indication de la PRESS
[ERIELLE NOMINALE’ (voir 201.12.1.103). Ce mode ne doit pas pouvoir étre utilisé
| ISATION NORMALE, mais limité au PERSONNEL DE SERVICE.

MPLE 1_( Un orifice de raccordement a une source de pression de maniére a ce que le SPHYGMOMANOME
DMATIQUENpUiIsse mesurer la pression en mode d'essai.

ées

Ant
ON
en

TRE

SPH

Y GMOMANQMETRE AUTOMATIQUE en maode d'essai

MRLE 2 Un orifice de raccordement a un manomeétre de référence pouvant étre mis sous pression p:1r le

NOTE Ce mode peut étre utilisé pour vérifier I'exactitude de pression du manometre.

La description technique doit comprendre une méthode d'essai pouvant étre utilisée pour
vérifier I'étalonnage du SPHYGMOMANOMETRE AUTOMATIQUE.

La

conformité est vérifiée par examen et par des essais fonctionnels.
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Prepsion du BRASSARD, Pc, en fonction du temps.‘Les valeurs relatives au MODE POUR NOUVEAU-NES sont données
entje parenthéses.

Figure 201.102 — DISPOSITIE DE PROTECTION pour la pression du BRASSARD,
déclenché par une surpfession prolongée en CONDITION DE PREMIER DEFAUT

201.12.1.107 * Reproductibilité de la DETERMINATION de la PRESSION ARTERIELLE

La| reproductibilité en\ laboratoire de la DETERMINATION de la PRESSION ARTERIELLE |du
SPHYGMOMANOMETRE AUTOMATIQUE doit étre inférieure ou égale a 3,0 mmHg (0,4 kPa).

La|conformité est vérifiée par I'essai suivant:

Delix échantillons du SPHYGMOMANOMETRE AUTOMATIQUE de méme REFERENCE DU MODELE|OU
DU|TYPE sont nécessaires pour réaliser cette PROCEDURE d'essai.

NOTE Au début de cet essai de conformité, aucun des deux échantillons n'a été soumis aux essais de contraintes
mécaniques présentés dans la norme générale et les normes collatérales. L'étape h) soumet le
SPHYGMOMANOMETRE AUTOMATIQUE A aux essais de contraintes, et les limites obtenues par le laboratoire de la
variation de l'erreur dans la DETERMINATION de la PRESSION ARTERIELLE sont comparées avant et apres |'application
de ces contraintes mécaniques.

a) Etiqueter I'un des échantillons du SPHYGMOMANOMETRE AUTOMATIQUE sous la lettre A et
I'autre échantillon sous la lettre B.

b) Avant d'effectuer les autres essais mentionnés dans le présent document, régler le
SIMULATEUR DE PATIENT pour générer des signaux de sorte que le SPHYGMOMANOMETRE
AUTOMATIQUE affiche approximativement une valeur de PRESSION ARTERIELLE DIASTOLIQUE
de 40 mmHg (5,3 kPa) et une valeur de PRESSION ARTERIELLE SYSTOLIQUE de 70 mmHg
(9,33 kPa) a un taux de pulsation de 140 battements/min en MODE POUR NOUVEAU-NES, et
une valeur de PRESSION ARTERIELLE DIASTOLIQUE de 80 mmHg (10,67 kPa), ainsi qu'une
valeur de PRESSION ARTERIELLE SYSTOLIQUE de 120 mmHg (16,0 kPa) a un taux de
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pulsation de 80 battements/min par ailleurs. L'un ou [l'autre des échantillons du
SPHYGMOMANOMETRE AUTOMATIQUE peut étre utilisé pour cette étape.

Effectuer 20 DETERMINATIONS consécutives avec le SPHYGMOMANOMETRE AUTOMATIQUE B.
Calculer les moyennes et les écarts-types a la fois pour la PRESSION ARTERIELLE
DIASTOLIQUE et pour la PRESSION ARTERIELLE SYSTOLIQUE.

Enregistrer ces résultats en tant que valeurs initiales du SPHYGMOMANOMETRE
AUTOMATIQUE B.

Confirmer que l'écart-type de la PRESSION ARTERIELLE DIASTOLIQUE et celui de la PRESSION
ARTERIELLE SYSTOLIQUE sont <2,0 mmHg (50,27 kPa) pour les valeurs initiales du

. té,
la combinaison du simulateur et du SPHYGMOMANOMETRE AUTOMATIQUE présente Ine

stabilité insuffisante pour effectuer cette PROCEDURE d'essai.

En utilisant le méme SIMULATEUR DE PATIENT et les mémes réglages que ceux définis en|b),
effectuer 20 DETERMINATIONS consécutives avec le SPHYGMOMANOMETRE AUTOMATIQUH A.
Calculer les moyennes et les écarts-types a la fois pour la PRESSION ARTERIE|LE
DIASTOLIQUE et pour la PRESSION ARTERIELLE SYSTOLIQUE.

Enregistrer ces résultats en tant que valeurs initiales du ' |[SPHYGMOMANOMETRE
AUTOMATIQUE A.

En utilisant le SPHYGMOMANOMETRE AUTOMATIQUE A, réaliser ats-minimum, sans simulafion
des CONDITIONS DE PREMIER DEFAUT, les essais suivants de_la_présente norme particuligre:
201.12.1.102, 201.15.3.5.101, et IEC 60601-1:2005 ef\ IEC 60601-1:2005/AMD1:20}12,
15.3.2, 15.3.3 et 15.3.4 ainsi que, s'il y a lieu, IEC60601-1-11:2015, 8.3.1, 10.1, et
IEC 60601-1-12:2014, 8.1.1 et 10.1.1.

En utilisant le méme SIMULATEUR DE PATIENT et les‘mémes réglages que ceux définis en b),
effectuer 20 DETERMINATIONS avec le SPHYGMOMANOMETRE AUTOMATIQUE A. Calculer |les
valeurs moyennes de la PRESSION ARTERIELLE DIASTOLIQUE et de la PRESSION ARTERIELLE
SYSTOLIQUE.

Enregistrer ces résultats en tantcque valeurs finales du SPHYGMOMANOMETRE
AUTOMATIQUE A.

En utilisant le méme SIMULATEURDE PATIENT et les mémes réglages que ceux définis en b),
effectuer 20 DETERMINATIONS .avec le SPHYGMOMANOMETRE AUTOMATIQUE B. Calculer |les
valeurs moyennes de la PRESSION ARTERIELLE DIASTOLIQUE et de la PRESSION ARTERIELLE
SYSTOLIQUE.

Enregistrer ces résultats en tant que valeurs finales du SPHYGMOMANOMETRE
AUTOMATIQUE B.

Pour les valeursfinales du SPHYGMOMANOMETRE AUTOMATIQUE B, confirmer que ['écart-
type de la PRESSION ARTERIELLE DIASTOLIQUE et celui de la PRESSION ARTERIE|LE
SYSTOLIQUE-.sont <2,0 mmHg (<0,27 kPa). Si I'un ou l'autre de ces criteres n'est pas
respectéida combinaison du simulateur et du SPHYGMOMANOMETRE AUTOMATIQUE présente
une stabilité insuffisante pour effectuer cette PROCEDURE d'essai.

Pour)le SPHYGMOMANOMETRE AUTOMATIQUE B, confirmer que la valeur absolue de| la

différence entre les valeurs initiales moyennes calculées en c) et les valeurs findles

calculées en mJ est < 2,0 mmHg (< 0,27 kPaJ. ST T'un ou lautre de ces criteres mest pas
respecté, la combinaison du simulateur et du SPHYGMOMANOMETRE AUTOMATIQUE présente
une stabilité insuffisante pour effectuer cette PROCEDURE d'essai.

Pour le SPHYGMOMANOMETRE AUTOMATIQUE A, confirmer que la valeur absolue de la
différence entre les valeurs initiales moyennes calculées en f) et les valeurs finales
calculées en i) est <5,0 mmHg (< 0,67 kPa).

201.12.3 SYSTEMES D'ALARME

Addition:
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201.12.3.101 Exigences supplémentaires pour les SYSTEMES D'ALARME

Si un SPHYGMOMANOMETRE AUTOMATIQUE comporte un SYSTEME D'ALARME comprenant des
CONDITIONS D'ALARME PHYSIOLOGIQUES, il doit étre équipé d'un SYSTEME D'ALARME capable de
détecter une CONDITION D'ALARME pour indiquer a la fois une CONDITION D'ALARME
PHYSIOLOGIQUE pour une PRESSION ARTERIELLE faible et wune CONDITION D'ALARME
PHYSIOLOGIQUE pour une PRESSION ARTERIELLE élevée. Ces CONDITIONS D'ALARME doivent étre
au minimum de PRIORITE MOYENNE, sauf si un SYSTEME D'ALARME INTELLIGENT utilisant des
informations physiologiques complémentaires est utilisé pour déterminer que ces CONDITIONS
D'ALARME ne sont pas vraies. Ces CONDITIONS D'ALARME peuvent concerner une PRESSION
ARTERIELLE SYSTOLIQUE, une PRESSION ARTERIELLE DIASTOLIQUE ou une PRESSION ARTERIELLE
MO ENNE.

Lalconformité est vérifiée par des essais fonctionnels.

201.13 SITUATIONS DANGEREUSES et conditions de défaut pour APPAREILS EM

L'Article 13 de la norme générale s'applique.

201.14 SYSTEMES ELECTROMEDICAUX PROGRAMMABLES (SEMP)

L'Article 14 de la norme générale s'applique.

201.15 Construction de I'APPAREIL EM
L'Article 15 de la norme générale s'applique avecles exceptions suivantes:

201.15.3.5 Essai de manipulations brutales

Paragraphes complémentaires:

201.15.3.5.101 * Chocs et vibrations (robustesse)

Un|SPHYGMOMANOMETRE AUTOMATIQUE ou ses parties doivent avoir une résistance mécanique
adg¢quate lorsqu'ils sont soumis a des contraintes mécaniques en UTILISATION NORMALE,
lorgqu'ils sont poussés; qu'ils subissent des impacts, des chutes et une manipulation brutale.
Un| SPHYGMOMANOMETRE AUTOMATIQUE FIXE n'est pas soumis aux exigences du présent
patagraphe.

Apfes les essais suivants, le SPHYGMOMANOMETRE AUTOMATIQUE ne doit pas provoquer|de
RISQUE inacceptable et doit fonctionner normalement.

NOTE. 4/ Des exigences supplémentaires figurent dans I'lEC 60601-1-11 et dans I'lEC 60601-1-12.

La conformité est vérifiée par les essais suivants:

a) Essai de chocs, selon I'EC 60068-2-27:2008, en appliquant les conditions du type
d'essai 1 ou 2:

NOTE 2 Ceci correspond a I'lEC TR 60721-4-7 [16], Classe 7TM2.
1) type d'essai: Type 1:

— accélération de créte: 150 m/s2 (15 g);

— durée: 11 ms;

— forme d'impulsion: semi-sinusoidale;

— nombre de chocs: 3 chocs par direction par axe (18 au total).
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2) type d'essai: Type 2:
accélération de créte: 300 m/s? (30 g);

durée: 6 ms;

forme d'impulsion: semi-sinusoidale;

nombre de chocs: 3 chocs par direction par axe (18 au total).

Pour un SPHYGMOMANOMETRE AUTOMATIQUE PORTATIF, les exigences spécifiées en 15.3.4.1 de
la norme générale peuvent étre remplacées par cette exigence.

b) les

conditions su1vantes

NOTE 3 Ceci correspond a I'lEC TR 60721-4-7 [16], Classe 7M1 et 7TM2.
1) amplitude d'accélération:
— 10 Hz & 100 Hz: 1,0 (m/s?)2/Hz;
— 100 Hz a 200 Hz: -3 db/octave;
— 200 Hz & 2 000 Hz: 0,5 (m/s?)2/Hz;
2) durée: 30 min pour chaque axe perpendiculaire (3 au total).

Le$ exigences spécifiées dans I'EC 60601-1-11:2015, 10.1 oy dans I'EC 60601-1-12:20[14,
10|1.1, en totalité ou en partie, peuvent étre remplacées par,Tes exigences correspondanfes
specifiees dans le présent paragraphe.

201.16 SYSTEMES EM

L'Article 16 de la norme générale s'applique.

201.17 Compatibilité électromagnétique des APPAREILS et des SYSTEMES EM
L'Article 17 de la norme générale Slapplique.

Artfcles complémentaires:

201.101 Exigences pour les BRASSARDS

201.101.1 * Construction

Le BRASSARD/doit comporter ou intégrer une POCHE.

Le | BRASSARD doit étre construit de sorte que lorsqu'il est appliqué sur un membre, |sa
constraetHon—permetde—s'assurer—gue—sa—taitle—estappropri¢e—ou—H-doitporterun—margudage

indiquant la plage de circonférences du membre pour laquelle le BRASSARD est approprié.

NOTE Des exigences supplémentaires relatives au marquage des SPHYGMOMANOMETRES AUTOMATIQUES prévus
pour un usage autonome dans les zones publiques sont données en 201.7.2.104.

La conformité est vérifiée par examen.

201.101.2 * Pressurisation

Le BRASSARD et la POCHE ainsi que le tuyau de raccordement doivent étre capables de résister
a une pression interne égale a 180 mmHg (24 kPa) pour un SPHYGMOMANOMETRE
AUTOMATIQUE en MODE POUR NOUVEAU-NES et a une pression interne égale a 360 mmHg
(48 kPa) par ailleurs. La POCHE doit étre complétement maintenue dans le BRASSARD au cours
de cette pressurisation.
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La conformité est vérifiée par des essais fonctionnels. Utiliser un mandrin pour ces essais.

201.101.3 * SPHYGMOMANOMETRE AUTOMATIQUE destiné a un usage autonome dans les

zones publiques avec un BRASSARD unique

Pour un SPHYGMOMANOMETRE AUTOMATIQUE destiné a un usage autonome par un adulte dans

les

a)

zones publiques avec un BRASSARD unique:

les tailles de membres (voir ISO 81060-2:2013, 5.1.4) compatibles avec le BRASSARD

doivent correspondre a une plage ASSIGNEE de circonférences de milieu de bras
rnmprnnd auminimum 22 cm a 42 cm [17]; ou

qui

b)

La

20

Ac

le SPHYGMOMANOMETRE AUTOMATIQUE ne doit pas afficher de valeur de PRESS
ARTERIELLE dans le cas ou la circonférence de milieu de bras ne rentre pas dans_la“pla
ASSIGNEE du BRASSARD.

conformité est vérifiée par examen.

1.102 * Tuyaux de raccordement et connecteurs de BRASSARDS

cessibles a I'OPERATEUR sans l'utilisation d'un OUTIL, les raceardements DE PETITE TAl

ON
ge

| LE

enfre le SPHYGMOMANOMETRE AUTOMATIQUE, le BRASSARD et ‘les” tuyaux de raccordemgnt

doi

La

20

Po
pré
ELE
SPH

EXH

La

20

En
DIS
doi
18

vent étre équipés d'un connecteur conforme a I'lSO 80369414 ou a I'lEC 80369-5.

conformité est vérifiée par examen.

1.103 Acceés non autorisé

ir empécher toute tentative d'altération ©ou un accés non autorisé, un dispositif doit §

MPLE Un ouTIL est exigé pour |'ouverture.

conformité est vérifiée par-examen.

1.104 * Temps maximal de gonflement

CONDITIONSNORMALE et dans tout mode cyclique automatique de fonctionnement,

POSITIF DEXPROTECTION limiteur de pression doit permettre de s'assurer que le BRASSARD
pas_gonfler au-dessus des valeurs données dans le Tableau 201.103 pendant plus
s, ou'pendant plus de 90 s en MODE POUR NOUVEAU-NES. Voir Figure 201.103.

tre

du

vu pour limiter I'accés a toutes lesxcommandes, y compris celles pour les SYSTENES
CTROMEDICAUX  PROGRAMMABLES (SEMP), pouvant affecter I'exactitude
Y GMOMANOMETRE AUTOMATIQUE, a-J"ORGANISME RESPONSABLE.

un
ne
de

En CONDITION DE PREMIER DEFAUT €t dans tout mode cyclique automatique de fonctionnement,
un DISPOSITIF DE PROTECTION limiteur de pression, fonctionnant indépendamment du DISPOSITIF
DE PROTECTION EN CONDITION NORMALE, doit permettre de s'assurer que le BRASSARD ne gonfle
pas au-dessus des valeurs données dans le Tableau 201.103 pendant plus de 180 s, ou
pendant plus de 90 s en MODE POUR NOUVEAU-NES. Voir Figure 201.103.
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