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Preface

This UL Standard is based on IEC Publication 61010-2-101: third edition, Safety Requirements for
Electrical Equipment for Measurement, Control and Laboratory Use — Part 2-101: Particular Requirements
for In Vitro Diagnostic (IVD) Medical Equipment. IEC publication 61010-2-101 is copyrighted by the IEC.

Efforts have been made to synchronize the UL edition number with that of the corresponding IEC standard
with which this standard is harmonized. As a result, one or more UL edition numbers have been skipped to
match that of the IEC edition number.

This U
Measur
(IVD) M
requirer

Require

Where
subclau

ement, Control and Laboratory Use — Part 2-101: Particular Requirements for In Vitro'D
nents for control equipment are contained in this Part 2 Standard and UL 61010~1.
ments of this Part 2 Standard, where stated, amend the requirements of-UL‘61010-1.

A particular subclause of UL 61010-1 is not mentioned in UL /61010-2-101, the UL
5e applies.

These materials are subject to copyright claims of IEC and UL. No part of this publication

reprodu
All requ
Laborat
61010-3

Note — Al
responsiby

ced in any form, including an electronic retrieval system, without the prior written permissi
bsts pertaining to the Safety Requirements for Electrical Equipment for Measurement, Co
bry Use — Part 2-101: Particular Requirements forlIn Vitro Diagnostic (IVD) Medical Eq
-101 Standard should be submitted to UL.

hough the intended primary application of this Standard is stated in its Scope, it is important to note that it r
lity of the users of the Standard to judge its suitabilityfor their particular purpose.

| Standard 61010-2-101 Standard for Safety Requirements for Electrical Equipment for

agnostic

edical Equipment, is to be used in conjunction with the third edition of UL161010-1. The

61010-1

may be
bn of UL.
htrol and
Lipment,

bmains the
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT FOR MEASUREMENT, CONTROL AND
LABORATORY USE - Part 2-101: Particular requirements for in vitro diagnostic (IVD) medical

equipment

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national

electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on al

questions

concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, |EG
Internatiopal Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guideq
referred t¢ as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee in
the subjeft dealt with may participate in this preparatory work. International, governmental and non-governmental org

liaising
Standardi

2) The fo
opinion orf

3) IEC Py
sense. W
responsib

4) In ordqg
maximum
correspory

5) IEC its
and, in s
certificatig

6) All usetls should ensure that they have the latest editien’of this publication.

7) No liaj
technical
whatsoev
reliance u

8) Attentig
correct ap

9) Attentig
not be hel

Internat

ith the IEC also participate in this preparation. IEC collaborates closely with the International Organ|
ation (ISO) in accordance with conditions determined by agreement between the two organizatiens.

mal decisions or agreements of IEC on technical matters express, as nearly as possihle,”an international col
the relevant subjects since each technical committee has representation from all interested IEC National Comm

blications have the form of recommendations for international use and are accepted by IEC National Commit{
hile all reasonable efforts are made to ensure that the technical content of IEC\Publications is accurate, IEC can
e for the way in which they are used or for any misinterpretation by any end‘user.

r to promote international uniformity, IEC National Committees un@ertake to apply IEC Publications transpare
extent possible in their national and regional publications. Any divergence between any IEC Publicatio
ding national or regional publication shall be clearly indicated inthe latter.

bIf does not provide any attestation of conformity. Independent certification bodies provide conformity assessme|
bme areas, access to IEC marks of conformity. IECZis not responsible for any services carried out by in|
n bodies.

ility shall attach to IEC or its directars,“employees, servants or agents including individual experts and men
committees and IEC National Committees for any personal injury, property damage or other damage of
br, whether direct or indirect, jor for costs (including legal fees) and expenses arising out of the publication,
pon, this IEC Publication or any-ether IEC Publications.

n is drawn to the Nonmative references cited in this publication. Use of the referenced publications is indispens
plication of this publication.

n is drawn tothe possibility that some of the elements of this IEC Publication may be the subject of patent rights
d responsgiblefor identifying any or all such patent rights.

onalvVStandard IEC 61010-2-101 has been prepared by IEC technical committee 66: §

publishes
(hereafter
terested in
anizations
zation for

sensus of
ttees.
es in that

ot be held

ntly to the
h and the

ht services

dependent

bers of its
hny nature
use of, or

ble for the

. IEC shall

bafety of

measur

It has th

4+ 1 allale 4 H 4+
I IH, CuUImiror ariud iavuratuli y CUUIPITICTIL.

e status of a group safety publication, as specified in IEC Guide 104.

This document has been prepared in close collaboration with Working Group CENELEC BTTF 88.1.

This third edition cancels and replaces the second edition published in 2015. This edition constitutes a
technical revision.

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

a) adaptation of changes introduced by Amendment 1 of IEC 61010-1;
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b) added tolerance for stability of AC voltage test equipment to Clause 6.

The text

of this International Standard is based on the following documents:

Cbv Report on voting
66/644/CDV 66/669/RVC

Full information on the voting for the approval of this International Standard can be found in the report on

voting in

dicated-in-the-above-table-

This dod

A list of]
equipme

This Par
the third

This Pan
publicati

Where g
reasona
requiremn

In this st

1) the fo

Q

2) subclauses, figures, tables and notes which are additional to those in part 1 are numbered start

101. Adq

ument has been drafted in accordance with the ISO/IEC Directives, Part 2.

all parts of the IEC 61010 series, under the general title: Safety requirements for €
nt for measurement, control, and laboratory use, may be found on the IEC website.

t 2-101 is intended to be used in conjunction with IEC 61010-1. It was established on the
edition (2010) and its Amendment 1 (2016).

t 2-101 supplements or modifies the corresponding clauses.in!EC 61010-1 so as to con
bn into the IEC standard: Particular requirements for in vitre diagnostic (IVD) medical equif

particular subclause of Part 1 is not mentioned in/thig Part 2, that subclause applies as

ble. Where this part states “addition”, “modification”, “replacement”, or “deletion” the
ent, test specification or note in Part 1 should be)adapted accordingly.

andard:

lowing print types are used:

requirements: in roman type;

NOTES: in smaller roman type;
conformity and test=in italic type;

terms used, throughout this standard which have been defined in clause 3: SMALL
APITALS;

itional'annexes are lettered starting from AA and additional list items are lettered from aa)

lectrical

basis of

ert that
bment.

far as is
relevant

ROMAN

ng from

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

* reconfirmed,

« withdra

whn,

* replaced by a revised edition, or

* amended.
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT FOR
MEASUREMENT, CONTROL AND LABORATORY USE - Part 2-101:
Particular requirements for in vitro diagnostic (IVD) medical

equipment

1 Sco
This cla
1.1.1 |
Replacd
Replacd

This pa
includin

IVD me
in vitro
body, sq
* a phys
*acong

* the de

* the md

pe and object

use of Part 1 is applicable except as follows:

Equipment included in scope

ment:

the text, except the first paragraph, with the following new text:

rt of IEC 61010 applies to equipment intended for in vitre_diagnostic (IVD) medical p
j self-test IVD medical purposes.

jical equipment, whether used alone or in combination/ is intended by the manufacturer to

lely or principally for the purpose of providing infermation concerning one or more of the fq
iological or pathological state; or

enital abnormality;

ermination of safety and compatibility with potential recipients;

nitoring of therapeutic measures.

Self-tes
environ

NOTE If gll or part ofthe equipment falls within the scope of one or more other Part 2 standards of the IEC 61010 series
within the|scope of this document, consideration is given to those other Part 2 standards.

1.1.2

IVD medical equipment is intended by the manufacturer for use by lay persons in
ent.

Lirposes,

be used

for the examination of specimens, including blood“and tissue samples, derived from th¢ human

llowing:

a home

as well as

quipment excluded from scope

Addition:

Add the

following new item:

aa) equipment within the scope of IEC 61010-2-081 unless it is specifically intended by the manufacturer

to be us

ed for in vitro diagnostic examination.
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1.2 Object

1.21 Aspects included in scope

Addition:

Add the following two new items:

aa) biohazards;

bb) hazz
122 A
Addition
Add the

aa) the h

NOTE Reqg
2 Norn
This clay
Addition
Add the
ISO 149

ISO 181
Part 5: Ir

3 Term

This clay

rdous chemical substances.

spects excluded from scope

following new item and note:

andling or manipulation outside the equipment of material under analysis.

uirements covering these subjects are the responsibility of committees preparing the relevant standards.
hative references

se of Part 1 is applicable except as follows:

following new references to the list:
V1, Medical devices — Application of risk management to medical devices

13-5, In vitro diagnostic medical devices — Information supplied by the manufacturer (lab
) vitro diagnostic instruments for self-testing

s and definitions

se of Part 1 is applicable except as follows:

elling) —

31 Eqpipment and states of equipment

Addition:

Add the following new terms:

3.1.101

SAMPLE ZONE
area where OPERATOR access is typically unintended

Note 1 to entry: The inside of this zone presents mechanical HAZARDS and a more likely probability of biohazardous human skin

puncture.
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3.1.102
LOADING ZONE

area of automated equipment where an OPERATOR handles sample or reagent material
3.5.12 RESPONSIBLE BODY
Addition:

Add the following new note:

Note 1 to pntry: This is not the European Union's responsible authority.
4 Tests
This clause of Part 1 is applicable.

5 Marking and documentation

This clause of Part 1 is applicable except as follows:
5.1.1 General

Replacgément:

Replacg the third paragraph with the following new text:

Letter symbols for quantities and units shall be ‘invaccordance with IEC 60027 (all parts). Internationally
recognized symbols, including those of Tablé¥, shall be used as far as possible. If other gdditional
symbolg are required, it shall not be possible:to confuse them with the internationally recognized gymbols.
There afe no colour requirements for symbols. Graphic symbols shall be explained in the documentation.

5.1.2 Identification

Replacgément:

Replacae the text with the following new text:

Equipmgnt shalk-as'a minimum, be marked with the following information:

¢) mandfacturer’'s name or trade mark, and the address. The address shall include at least the|city and
country

NOTE 1 National regulation may require more details on the address than required in a).
d) model number, name, or other means of identifying the equipment.

The following additional information shall be marked on the equipment or packaging or in the instructions
for use:

1) the serial number, for example SN XXXX or alternatively the batch code, preceded by ‘LOT’,
using symbol 102 of Table 1;

2) the following information:
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i) a clear indication that the equipment is IVD medical equipment;
ii) if applicable, a clear indication that the equipment is self-test IVD medical equipment;

iii) if a potential RISK is posed, the identification of detachable components by the
manufacturer and the part identification, and where appropriate the batch code, etc.;

3) instructions for use requiring that the OPERATOR only use consumables that are within their
expiration date. Where this is required by regulation, the name and address of the authorized
representative of the manufacturer.

OTE 2 For example, in the European Union this is the natural or legal person as established within the [European
ommunity.

O Z

Addition

Add the following new symbols to Table 1:

Table 1
Symbols
Numbegr Symbol Publication Descriptign
Background colour
- - optional;
101 Symbol colour ISO 7000-0659 (2004-01) | Biological RISK$
\Il - optional;
Outline / outline colour
- optional,
102 LOT ISO 7000-2492 (2004-01) | Batch code
su2087

5.1.5 TERMINALS, connections and operating devices
Addition:

Add the following new subclause:

5.1.5.101 Gas and liquid connections

If necessary for safety, the equipment shall be clearly marked near the connector on the equipment with:
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e) a means of identifying the gas or liquid to be used. Where no internationally recognized symbol
(including chemical formulae) exists, the equipment shall be marked with symbol 14 of Table 1;

f) the maximum permitted pressure, or alternatively symbol 14 of Table 1 (see 5.4.3).

Conformity is checked by inspection.

Addition:

Add the fnllnm/ing new subelaiise:

5.1.101| Transport and storage

Packag|ng of equipment shall be labelled to indicate any special conditions for transport or storage (see
5.4.102).

Conformity is checked by inspection.

5.3 Durability of markings

Replacgément:

Replacg the first paragraph with the following new text:

Markings required by 5.1.2 to 5.2 shall remain clear and-legible under conditions of NORMAL USE, and resist
the effects of temperature and rubbing, and of solvent and reagents likely to be encountered in| NORMAL
USE, induding cleaning and decontaminating agents specified by the manufacturer.

Addition:

Add, after the second paragraph, the-following new text:

If a solyent or reagent specified”’for use with the equipment could affect the durability of a particular
marking, that marking is alsonrubbed for 30 s with the most frequently used and/or aggressive splvent or
reagent|to which the equipment is likely to be exposed in NORMAL USE.

A repregentative sample of groups of solvents or reagents likely to have a similar effect can optipnally be
used.

5.4.1 GGeneral

Deletion:

Delete Note 2.

5.4.3 Equipment installation

Replacement:

Replace the title and text with the following new title and text:
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5.4.3 Equipment transportation, installation and assembly instructions

Documentation for the RESPONSIBLE BODY shall include the following, if applicable:

g) instructions for transportation after delivery to the RESPONSIBLE BODY;

h) floor loading requirements;

N

OTE Mass and dimensions are sufficient information for floor loading.

i) individ

j) locatio
OPERAT(Q

al mass of heavy units;

h and mounting instructions, including the space required for ventilation, and for,safe and
R maintenance;

k) assenbly instructions;

) instruc
m) the s

n) instru
requiremn

0) any d
chemica

p) detail
q) conng
r) for PER

A

Q

P T N

tions for protective earthing;
pund data required by 12.5.1;

Ctions relating to the handling, containment and exhaust of hazardous substances, inclug
ents for preventing back-syphonage;

rainage systems required where a HAZARD (cOuld occur from the discharge of biolog
substances and hot fluids;

5 of protective measures relating to hazardous radiation (see Clause 12);
ctions to the supply;
MANENTLY CONNECTED EQUIPMENT only:

MAINS supply requirements and details of connections, including the RATED temperatun
bble required at maximum RATED ambient temperature;

requirements. for any external switch or circuit-breaker (see 6.11.3.1) and external ove
rotection devices (see 9.6.1) and a recommendation that the switch or circuit-breaker be
quipmentif this is necessary for safety;

m) requ

efficient

ing any

cal and

e of the

rcurrent
hear the

rements and safety characteristics for special external services, for example: maxim

um and

minimum temperature, pressure, or flow of air or cooling liquid.

Conformity is checked by inspection of the documentation.

5.4.4 Equipment operation

Replacement:

Replace

the first paragraph with the following new text:

Instructions for use shall include, if applicable:
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s) details of operating controls and their use in all operating modes, with any sequence of operation;

NOTE 1 IEC 60073 gives guidance on colours and symbols of operating controls.

t) an instruction not to position the equipment in such a way that it is difficult to operate the disconnecting
device (see 6.11);

u) instructions for interconnections to accessories and other equipment, including details of suitable
accessories, detachable parts and any special consumable materials;

v) limits|for intermittent operation;

w) an explanation of symbols used on the equipment and, where HAZARDS are involved, |the rdason for
using a pymbol in each particular case;

x) instryctions for any actions to be taken by an OPERATOR to deal with a HAZARD resulting from equipment
spills, lgck-ups, container breakage and similar malfunctions;

y) instructions and recommendations for cleaning and decontamination, with materials recommenfed (see
11.2);

z) instructions for the disposal of hazardous waste;

aa) if NDRMAL USE involves the handling of hazardous chemical substances, instructions on cofrect use
and any| need for training or personal protection measures;

bb) appfopriate instruction to use personal protective equipment (e.g. gloves, gowns) where thgre could
be contact with the skin when handling potentially infectious substances or surfaces (such a$ human
sample$ or reagents);

cc) appfopriate instructions and requirements for protection of the mouth, nose or eyes shall pe given
where the equipment could emit haZzardous aerosol vapours in NORMAL USE;

dd) appfopriate instructions @nd requirements for protective devices, such as protective glasses|shall be
given where potentially hazardous visible or invisible radiation could be emitted;

ee) detgiled instructions about RISK reduction procedures relating to flammable liquids (see 9.5 c))

ff) details of methods of reducing the Risks of burns from surfaces permitted to exceed the temperature
limits of|10:4;

gg) appropriate warnings to reduce RISK during loading and unloading of samples and reagents (see
7.3.101);

hh) instructions for the RESPONSIBLE BODY to ensure that all retaining hardware (e.g. screws, fasteners) are
in place on removable PROTECTIVE BARRIERS, and the removable PROTECTIVE BARRIERS are in place on the
instrument during normal operation;

ii) a statement that, if a TOOL is required to remove a fixed PROTECTIVE BARRIER and/or ENCLOSURE guarding
a SAMPLE ZONE, access to that tool should be controlled by the RESPONSIBLE BODY,;

ji) a statement listing the tools to be controlled by the RESPONSIBLE BODY.
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NOTE 2 Information on decontaminants, their use, dilution and potential application is contained in the Laboratory Biosafety Manual,
published by the World Health Organization and the Biosafety in Microbiological and Biomedical Laboratories, published by Centers
for Disease Control and Prevention and National Institutes of Health, Washington. There are also national guidelines that cover these

areas.

NOTE 3 Cleaning and decontamination can be necessary as a safeguard when equipment and its accessories are maintained,
repaired or transferred. Preferably manufacturers provide a format for the RESPONSIBLE BODY to certify to those maintaining,

repairing o

r transferring equipment that such a treatment has been carried out.

Conformity is checked by inspection of the documentation.

Addition

Add the

5.4.4.10

following new subclauses:

I Instructions for use of self-test IVD medical equipment

Instructions for use of self-test IVD medical equipment shall comply with ISO 18 118-5.

5.4.101

Removal of equipment from use for repair or disposal

Instructipns shall be provided for the RESPONSIBLE BODY for eliminating or reducing HAZARDS inv,

removal
docume

NOTE Reg
Conformi
5.4.102

The m4
docume
storage.

(see 5.1

When th
docume

Complia

from use, transportation or disposal, or appropriate contact information shall be provide
ntation.

ional or international requirements can apply.
ity is checked by inspection of the documentation.
Transport and storage

nufacturer shall specify the ‘conditions for transport and storage of the equipme
ntation shall contain a specification of the permissible environmental conditions for trans
Essential information shall*be repeated on the outside of the package using appropriate

101).

ntation.

hce is checked by inspection.

plved in
d in the

nt. The
port and
Eymbols

e manufacturerrassumes responsibility for delivery and installation the above is not require¢d in the

6 Protfction against electric shock

This clause of part 1 is applicable except as follows:

6.8.3.1

The AC voltage test

Replacement:

Replace

the first sentence with the following new sentence:

The voltage tester shall be capable of maintaining the test voltage throughout the test within + 5 % of the
specified value.
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7 Protection against mechanical HAZARDS

This clause of part 1 is applicable, except as follows:
7.3.1 General

Replacement:

Replace the second sentence with the following new sentence:

The conditions specified in 7.3.4, 7.3.5, and 7.3.101 are considered to represent a tolerable leyel.
Replacg the conformity statement with the following new conformity statement:

Conformity is checked as specified in 7.3.2, 7.3.3, 7.3.4, 7.3.5, 7.3.101, and Clause, 17 as applicable.

7.3.2 [Exceptions
Replacg¢ment:
Replaceé the text of item b) 3) text with the following new text:

there ane warning markings prohibiting access by untrainéd ‘©@PERATORS. Markings shall be plac¢d within
the area requiring maintenance where they can alert:the' OPERATOR to the HAZARD. As an alternative,
symbol [14 of Table 1 can be used, with the warnings inclided in the documentation;

Addition:
Add thelfollowing new item to the list:

b) 4) thgre are OPERATOR maintenance instructions that specify safe maintenance procedures.
7.3.3 RISk assessment for mechanical HAZARDS to body parts

Replacg¢ment:

Replacae text withdhe following new text:

If equipment is specified by the manufacturer for continuous loading of sample and reagent matefials, and
associajed HAZARDS in the SAMPLE ZONE are solely caused by the sample and/or reagent probes] 7.3.101
applies specifically for the SAMPLE ZONE. Subclause 7.3.107 does not apply o self-testing and point of care
equipment.

RISKS shall be reduced to a tolerable level by at least the applicable minimum protective measure of Table
12, taking into account the severity, probability of exposure and possibility of avoiding the HAZARD.

Conformity is checked by evaluation of the RISK assessment documentation to ensure that the RISKS have
been eliminated or that only TOLERABLE RISKS remain.

Addition:

Add the following new subclause:
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7.3.101

SAMPLE ZONE

Equipment with a SAMPLE ZONE shall comply with the requirements of one or more of the following:

a) PROTECTIVE BARRIER; or

b) all of the following measures, which apply:

6) the minimum maintained gap between LOADING ZONE and SAMPLE ZONE is 120 mm;

8
.

7)) unintentional contact between OPERATOR and sample/reagent pipettor is unlikely;

8 Resistance to mechanical stresses

This clayse of part 1 is applicable except as follows:

8.1 Ge
Replace

Replace

[WE)

Addition

Add the

8.101

heral
ment:

the text of item 3) with the following new text:

J3) except for FIXED EQUIPMENT, for equipment'with a mass over 100 kg, or for equipment wh

nd weight make unintentional movement unlikely and which is not moved in NORMAL
bpropriate test of 8.3. The equipmentis not operated during the tests.

following new subclause:

Transport and storage

the area between LOADING ZONE and SAMPLE ZONE is marked with symbol 14 andsymbg
pble 1 (see 5.4.4 0)), or if not visible by the OPERATOR the marking shall be Igcated in & visible
npanner and close to the area.

101 of

Dse size
SE, the

When dglivered in theimanufacturer’s packaging, equipment shall not cause a HAZARD during NORMAL USE

after tranjsport or storage in the conditions specified by the manufacturer (see 5.1.101 and 5.4.101).

If the m
without i

bnufacturer assumes responsibility for delivery and installation, the above requiremen
hSpection of test records.

is met

Conformity is checked by inspection of records of transport tests performed by the manufacturer.

NOTE Guidance on tests is given in ASTM D4169, and in the publications of the International Safe Transport Association (ISTA).

9 Protection against the spread of fire

This clause of Part 1 is applicable.

10 Equipment temperature limits and resistance to heat

This clause of Part 1 is applicable.
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