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Nederlands voorwoord 

Voor de in deze norm vermelde normatieve verwijzingen bestaan in Nederland de volgende equivalenten: 

vermelde norm Nederlandse norm titel
   
IEC 60065:2001 NEN-EN-IEC 60065:2002 Audio-, video- en soortgelijke elektronische 

toestellen - Veiligheidseisen (en,fr) 
IEC 60068-2-2:1974 NEN 10068-2-2:1977 Klimatologische en mechanische 

beproevingsmethoden voor elektronisch materieel - 
Deel 2-2: Bestandheid tegen droge warmte (en,fr) 

IEC 60068-2-
2:1974/A1:1993 

NEN-EN-IEC 60068-2-
2:1977/A1:1998 

Klimatologische en mechanische 
beproevingsmethoden voor elektrotechnische 
producten - Deel 2: Beproevingen - Sectie 2: Proef 
B: Droge warmte (en,fr) 

IEC 60068-2-
2:1974/A2:1994 

NEN 10068-2-
2:1977/A2:1994 

Klimatologische en mechanische 
beproevingsmethoden voor elektrotechnische 
produkten - Deel 2: Beproevingen - Sectie 2: Proef 
B: Droge warmte (en,fr) 

IEC 60079-0 NEN-EN-IEC 60079-0 Elektrisch materieel voor plaatsen waar 
gasontploffingsgevaar kan heersen - Deel 0: 
Algemene eisen (en,nl) 

IEC 60079-2 NEN-EN-IEC 60079-2 Elektrisch materieel voor plaatsen waar 
gasontploffingsgevaar kan heersen - Deel 2: 
Inwendige overdruk "p" (en,fr) 

IEC 60079-5 NEN-EN 50017 Elektrisch materieel voor plaatsen waar 
ontploffingsgevaar kan heersen - Zandvulling "q" 
(en) 

IEC 60079-6 NEN-EN 50015 Elektrisch materieel voor plaatsen waar 
ontploffingsgevaar kan heersen - Olievulling "o" 
(en) 

IEC 60083 - - 
IEC 60085 NEN-EN-IEC 60085 Elektrische isolatiematerialen - Thermische 

classificatie (en,fr) 
IEC 60086-4 NEN-EN-IEC 60086-4 Droge batterijen - Deel 4: Veiligheidsnorm voor 

lithiumbatterijen (en) 
IEC 60112 NEN-EN-IEC 60112 Methode voor de bepaling van de 

kruipstroomvastheid van vaste isolatiematerialen 
onder vochtige omstandigheden (en,fr) 

IEC 60127-1 NEN-EN-IEC 60127-1 Miniatuursmeltveiligheden - Deel 1: Definities voor 
miniatuursmeltveiligheden en algemene eisen voor 
miniatuur(smelt)patronen (en) 

IEC 60227-1:1993 - - 
IEC 60227-
1:1993/A1:1995 

- - 

IEC 60227-
1:1993/A2:1998 

- - 

IEC 60245-1:2003 - - 
IEC 60252-1 NEN-EN-IEC 60252-1 Wisselstroommotorcondensatoren - Deel 1: 

Algemeen - Eigenschappen, beproeving en 
kengegevens - Veiligheidseisen - Handleiding voor 
installatie en bedrijf (en,fr) 

IEC 60320-1 NEN-EN-IEC 60320-1 Toestelstopcontacten voor huishoudelijk en 
dergelijk algemeen gebruik - Deel 1: Algemene 
eisen (en,fr) 

IEC 60335-1:2001 NEN-EN-IEC 60335-1:2002 Huishoudelijke en soortgelijke elektrische toestellen 
- Veiligheid - Deel 1: Algemene eisen (en) 

IEC 60364-4-41 - - 
IEC 60384-14:2005 NEN-EN-IEC 60384-14:2005 Vaste condensatoren voor elektronische apparatuur 

- Deel 14: Groepsspecificatie: Vaste condensatoren 
voor onderdrukking van elektromagnetische storing 
en verbinding met de voeding (en) 

IEC 60417-DB:2002 - - 
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IEC 60445 NEN-EN-IEC 60445 Basis- en veiligheidsprincipes voor mens-machine-
raakvlak, merken en aanduidingen - Aanduidingen 
van aansluitklemmen voor elektrisch materieel en 
voor einden van geleiders met bepaalde functie - 
Algemene regels voor een alfanumerieke notatie 
voor klemaanduidingen (en,fr) 

IEC 60447 NEN-EN-IEC 60447 Basis- en veiligheidsprincipes voor mens-machine-
raakvlak, markering en identificatie - 
Bedieningsprincipe (en,fr) 

IEC 60529:1989 NEN 10529:1992 Beschermingsgraden van omhulsels van elektrisch 
materieel (IP-codering) (en,fr) 

IEC
60529:1989/A1:1999 

NEN-EN-IEC
60529:1992/A1:2000 

Beschermingsgraden van omhulsels (IP-codering) 
(en,fr)

IEC 60601-1-2 NEN-EN-IEC 60601-1-2 Medische elektrische toestellen - Deel 1-2: 
Algemene veiligheidseisen - Secundaire norm - 
Elektromagnetische compatibiliteit - Eisen en 
beproevingen (en) 

IEC 60601-1-3 NEN 10601-1-3 Medische elektrische toestellen - Deel 1: Algemene 
veiligheidseisen - Sectie 3: Secundaire norm - 
Algemene eisen voor stralingsbeveiliging in 
diagnostische röntgentoestellen (en,fr) 

IEC 60601-1-6 NEN-EN-IEC 60601-1-6 Medische elektrische toestellen - Deel 1-6: 
Algemene eisen voor de veiligheid - Secundaire 
norm - Bruikbaarheid (en,fr) 

IEC 60601-1-8 NEN-EN-IEC 60601-1-8 Medische elektrische toestellen - Deel 1-8: 
Algemene eisen voor de veiligheid - Secundaire 
norm: Algemene eisen, beproevingenen richtlijnen - 
Algemene eisen en richtlijnen voor alarmsystemen 
in medische elektrische toestellen en in medische 
elektrische systemen (en) 

IEC 60664-1:1992 NEN-EN-IEC 60664-1:2003 Coördinatie van isolatie voor inrichtingen binnen 
laagspanningssystemen - Deel 1: Uitgangspunten, 
eisen en beproevingen (en,fr) 

IEC 60664-
1:1992/A1:2000 

- - 

IEC 60664-
1:1992/A2:2002 

- - 

IEC 60695-11-10 NEN-EN-IEC 60695-11-10 Brandbaarheid van elektrotechnische producten - 
Deel 11-10: Beproevingsvlammen - 
Beproevingsmethoden voor horizontale en verticale 
50 W-vlammen (en,fr) 

IEC 60730-1:1999 NEN-EN-IEC 60730-1:2001 Automatische elektrische regelaars voor 
huishoudelijk en soortgelijk gebruik - Deel 1: 
Algemene eisen (en,fr) 

IEC 60730-
1:1999/A1:2003 

NEN-EN-IEC 60730-
1:1999/A1:2004 

Automatische elektrische regelaars voor 
huishoudelijk en soortgelijk gebruik - Deel 1: 
Algemene eisen (en,fr) 

IEC 60825-1:1993 NEN 10825-1:1994 Veiligheid van laserprodukten - Deel 1: 
Apparatuurclassificatie, eisen en 
gebruikershandleiding (en,fr) 

IEC 60825-
1:1993/A1:1997 

NEN-EN-IEC 60825-
1:1994/A1:2002 

Veiligheid van laserproducten - Deel 1: 
Apparatuurclassificatie, eisen en 
gebruikershandleiding (en,fr) 

IEC 60825-
1:1993/A2:2001 

NEN-EN-IEC 60825-
1:1994/A2:2001 

Veiligheid van laserproducten - Deel 1: 
Apparatuurclassificatie, eisen en 
gebruikershandleiding (en,fr) 

IEC 60851-3:1996 NEN 10851-3:1997 Wikkeldraad - Beproevingsmethoden - Deel 3: 
Mechanische eigenschappen (en,fr) 

IEC 60851-
3:1996/A1:1997 

NEN-EN-IEC 60851-
3:1997/A1:1997 

Wikkeldraad - Beproevingsmethoden - Deel 3: 
Mechanische eigenschappen (en,fr) 

IEC 60851-
3:1996/A2:2003 

NEN-EN-IEC 60851-
3:1996/A2:2004 

Wikkeldraad - Beproevingsmethoden - Deel 3: 
Mechanische eigenschappen (en,fr) 

IEC 60851-5:1996 NEN 10851-5:1997 Wikkeldraad - Beproevingsmethoden - Deel 5: 
Elektrische eigenschappen (en,fr) 

IEC 60851-
5:1996/A1:1997 

NEN 10851-5:1997/A1:1997 Wikkeldraad - Beproevingsmethoden - Deel 5: 
Elektrische eigenschappen (en) 
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IEC 60851-
5:1996/A2:2004 

NEN-EN-IEC 60851-
5:1997/A2:2004 

Wikkeldraad - Beproevingsmethoden - Deel 5: 
Elektrische eigenschappen (en,fr) 

IEC 60851-6:1996 NEN 10851-6:1997 Wikkeldraad - Beproevingsmethoden - Deel 6: 
Thermische eigenschappen (en) 

IEC 60851-
6:1996/A1:1997 

NEN-EN-IEC 60851-
6:1996/A1:1997 

Wikkeldraad - Beproevingsmethoden - Deel 6: 
Thermische eigenschappen (en,fr) 

IEC 60878:2003 - - 
IEC 60884-1 - - 
IEC 60950-1:2001 - - 
IEC 61058-1:2000 NEN-EN-IEC 61058-1:2002 Toestelschakelaars - Deel 1: Algemene eisen 

(en,fr)
IEC 61058-
1:2000/A1:2001 

- - 

IEC 61558-1:1997 - - 
IEC 61558-
1:1997/A1:1998 

- - 

IEC 61558-2-1 NEN-EN-IEC 61558-2-1 Veiligheid van energietransformatoren, 
voedingseenheden en dergelijke - Deel 2-1: 
Bijzondere bepalingen voor 
scheidingstransformatoren voor algemeen gebruik 
(en,fr)

IEC 61672-1 NEN-EN-IEC 61672-1 Elektro-akoestiek - Geluidniveaumeters - Deel 1: 
Specificaties (en,fr) 

IEC 61672-2 NEN-EN-IEC 61672-2 Elektro-akoestiek - Geluidniveaumeters - Deel 2: 
Terugkerende evaluatiebeproeving (en,fr) 

IEC 61965 NEN-EN-IEC 61965 Mechanische veiligheid van kathodestraalbuizen 
(en) 

ISO 31:series NEN 1226:reeks Grootheden, SI-eenheden en hun symbolen (nl) 
ISO 780 NEN-EN-ISO 780 Verpakking - Pictogrammen voor behandeling 

tijdens transport (en) 
ISO 1000 NEN 1000 Regels voor het hanteren van het Internationale 

Stelsel van Eenheden (SI) (nl) 
ISO 1853 NEN-ISO 1853 Geleidende en dissiperende gevulcaniseerde of 

thermoplastische rubber - Meting van de soortelijke 
weerstand (en) 

ISO 2878 NEN-ISO 2878 Gevulcaniseerde rubber - Antistatische en 
geleidende produkten - Bepaling van de elektrische 
weerstand (en) 

ISO 2882 - - 
ISO 3746 NEN-EN-ISO 3746 Akoestiek - Bepaling van geluidvermogenniveaus 

van geluidbronnen - Globale methode met gebruik 
van een omhullend meetoppervlak boven een 
reflecterend oppervlak (en) 

ISO 3864-1:2002 NEN 3011:2004 Veiligheidskleuren en -tekens in de werkomgeving 
en in de openbare ruimte (nl) 

ISO 5349-1 NEN-EN-ISO 5349-1 Mechanische trillingen - Meting en de beoordeling 
van blootstelling van het menselijk lichaam aan 
hand-armtrillingen - Deel 1: Algemene richtlijnen 
(en) 

ISO 7000-DB:2004 - - 
ISO 7010:2003 - - 
ISO 9614-1 NEN-EN-ISO 9614-1 Akoestiek - Bepaling van geluidvermogenniveaus 

van geluidbronnen via de meting van 
geluidintensiteiten - Deel 1: Metingen op vaste 
punten (en) 

ISO 10993:series NEN-EN-ISO 10993:reeks Biologische evaluatie van medische hulpmiddelen 
(en) 

ISO 11134 - - 
ISO 11135 - - 
ISO 11137 - - 
ISO 13852 - - 
ISO 14971:2000 NEN-EN-ISO 14971:2001 Medische hulpmiddelen - Toepassing van 

risicomanagement voor medische hulpmiddelen 
(en) 

ISO 15223 - - 
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ISO 23529 NEN-ISO 23529 Rubber - Algemene procedures voor het 
voorbereiden en conditioneren van proefstukken 
voor fysieke beproevingsmethoden (en) 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________

MEDICAL ELECTRICAL EQUIPMENT – 

Part 1: General requirements for basic safety  
and essential performance 

FOREWORD 

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 all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

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

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

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60601-1 has been prepared by subcommittee 62A: Common 
aspects of electrical equipment used in medical practice, of IEC technical committee 62: 
Electrical equipment in medical practice. 

This third edition cancels and replaces the second edition published in 1988, its Amendment 1 
(1991) and Amendment 2 (1995). This edition constitutes a technical revision. This edition has 
been significantly restructured. Requirements in the electrical section have been further 
aligned with those for information technology equipment covered by IEC 60950-1 and a 
requirement for including a RISK MANAGEMENT PROCESS has been added. For an expanded 
description of this revision, see Clause A.3. 

NEN-EN-IEC 60601-1:2006



60601-1 © IEC:2005 – 23 – 

The text of this standard is based on the following documents: 

FDIS Report on voting 

62A/505A/FDIS 62A/512/RVD 

Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

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

In this standard the following print types are used: 

− Requirements and definitions: in roman type. 

− Test specifications: in 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 USED THROUGHOUT THIS STANDARD THAT HAVE BEEN DEFINED IN CLAUSE 3 AND ALSO 

GIVEN IN THE INDEX: IN SMALL CAPITALS.

In referring to the structure of this standard, 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 standard are preceded by the term “Clause” followed by the 
clause number. References to subclauses within this standard are by number only. 

In this standard, 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 standard conform to usage described in Annex G of the ISO/IEC 
Directives, Part 2. For the purposes of this standard, the auxiliary verb: 

− “shall” means that compliance with a requirement or a test is mandatory for compliance 
with this standard; 

− “should” means that compliance with a requirement or a test is recommended but is not 
mandatory for compliance with this standard; 

− “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 A. 

The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result date indicated on the IEC web site under “http://webstore.iec.ch” in the 
data related to the specific publication. At this date, the publication will be  

• reconfirmed; 

• withdrawn; 

• replaced by a revised edition, or 

• amended. 

NEN-EN-IEC 60601-1:2006



60601-1 © IEC:2005 – 25 – 

INTRODUCTION 

In 1976, IEC subcommittee 62A published the first edition of IEC/TR 60513, Basic aspects of 
the safety philosophy for electrical equipment used in medical practice. The first edition of 
IEC/TR 60513 provided the basis for developing: 

– the first edition of IEC 60601-1 (the parent safety standard for MEDICAL ELECTRICAL 

EQUIPMENT); 

– the IEC 60601-1-xx series of collateral standards for MEDICAL ELECTRICAL EQUIPMENT;

– the IEC 60601-2-xx series of particular standards for particular types of MEDICAL 

ELECTRICAL EQUIPMENT; and 

– the IEC 60601-3-xx series of performance standards for particular types of MEDICAL 

ELECTRICAL EQUIPMENT.

Aware of the need and the urgency for a standard covering electrical equipment used in 
medical practice, the majority of National Committees voted in 1977 in favour of the first 
edition of IEC 60601-1, based on a draft that at the time represented a first approach to the 
problem. The extent of the scope, the complexity of the equipment concerned, and the 
specific nature of some of the protective measures and the corresponding tests for verifying 
them, required years of effort in order to prepare this first standard, which can now be said to 
have served as a universal reference since its publication. 

However, the frequent application of the first edition revealed room for improvement. These 
improvements were all the more desirable in view of the considerable success that this 
standard has enjoyed since its publication. 

The careful work of revision subsequently undertaken and continued over a number of years 
resulted in the publication of the second edition in 1988. This edition incorporated all the 
improvements that could be reasonably expected up to that time. Further developments 
remained under constant study. The second edition was amended in 1991 and then again in 
1995. 

The original IEC approach was to prepare separate BASIC SAFETY and performance standards 
for MEDICAL ELECTRICAL EQUIPMENT. This was a natural extension of the historical approach 
taken at the national and international level with other electrical equipment standards (e.g. 
those for domestic equipment), where BASIC SAFETY is regulated through mandatory standards 
but other performance specifications are regulated by market pressure. In this context, it has 
been said that, “The ability of an electric kettle to boil water is not critical to its safe use!” 

It is now recognized that this is not the situation with many items of MEDICAL ELECTRICAL 

EQUIPMENT, and RESPONSIBLE ORGANIZATIONS have to depend on standards to ensure 
ESSENTIAL PERFORMANCE as well as BASIC SAFETY. Such areas include the accuracy with which 
the equipment controls the delivery of energy or therapeutic substances to the PATIENT, or 
processes and displays physiological data that will affect PATIENT management. 

This recognition means that separating BASIC SAFETY and performance is somewhat 
inappropriate in addressing the HAZARDS that result from inadequate design of MEDICAL 

ELECTRICAL EQUIPMENT. Many particular standards in the IEC 60601-2-xx series address a 
range of ESSENTIAL PERFORMANCE requirements that cannot be directly evaluated by the 
RESPONSIBLE ORGANIZATION without applying such standards. (However, the current IEC 60601 
series includes fewer requirements for ESSENTIAL PERFORMANCE than for BASIC SAFETY). 
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In anticipation of a third edition of IEC 60601-1, IEC subcommittee 62A prepared a second 
edition of IEC/TR 60513 [12]1) in 1994. It was intended that the second edition of IEC/TR 
60513 would provide guidance for developing this edition of IEC 60601-1, and for the further 
development of the IEC 60601-1-xx and IEC 60601-2-xx series. 

In order to achieve consistency in international standards, address present expectations in 
the health care community and align with developments in IEC 60601-2-xx, the second edition 
of IEC/TR 60513 includes two major new principles: 

– the first change is that the concept of “SAFETY” has been broadened from the BASIC SAFETY

considerations in the first and second editions of IEC 60601-1 to include ESSENTIAL 

PERFORMANCE matters, (e.g. the accuracy of physiological monitoring equipment). 
Application of this principle leads to the change of the title of this publication from “Medical 
electrical equipment, Part 1: General requirements for safety” in the second edition, to 
“Medical electrical equipment, Part 1: General requirements for basic safety and essential 
performance”; 

– the second change is that, in specifying minimum safety requirements, provision is made 
for assessing the adequacy of the design PROCESS when this is the only practical method 
of assessing the safety of certain technologies such as programmable electronic systems. 
Application of this principle is one of the factors leading to introduction of a general 
requirement to carry out a RISK MANAGEMENT PROCESS. In parallel with the development of 
the third edition of IEC 60601-1, a joint project with ISO/TC 210 resulted in the publication 
of a general standard for RISK MANAGEMENT of medical devices. Compliance with this 
edition of IEC 60601-1 requires that the MANUFACTURER have a RISK MANAGEMENT PROCESS

complying with ISO 14971 in place (see 4.2). 

This standard contains requirements concerning BASIC SAFETY and ESSENTIAL PERFORMANCE

that are generally applicable to MEDICAL ELECTRICAL EQUIPMENT. For certain types of MEDICAL 

ELECTRICAL EQUIPMENT, these requirements are either supplemented or modified by the special 
requirements of a collateral or particular standard. Where particular standards exist, this 
standard should not be used alone. 

___________

1)  Figures in square brackets refer to the Bibliography.
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