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Canadian Standards Association (operating as “CSA Group”), under 
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standards development and certification activities.

CSA Group standards reflect a national consensus of producers and 
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professional organizations, and governmental agencies. The 
standards are used widely by industry and commerce and often 
adopted by municipal, provincial, and federal governments in their 
regulations, particularly in the fields of health, safety, building and 
construction, and the environment.

Individuals, companies, and associations across Canada indicate 
their support for CSA Group’s standards development by 
volunteering their time and skills to Committee work and supporting 
CSA Group’s objectives through sustaining memberships. The more 
than 7000 committee volunteers and the 2000 sustaining 
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as an extension to its standards development activities. To ensure 
the integrity of its certification process, CSA Group regularly and 
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CSA Group Mark.

In addition to its head office and laboratory complex in Toronto, CSA 
Group has regional branch offices in major centres across Canada 
and inspection and testing agencies in eight countries. Since 1919, 
CSA Group has developed the necessary expertise to meet its 
corporate mission: CSA Group is an independent service 
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through the use of standards, certification and related services to 
meet national and international needs.

For further information on CSA Group services, write to 
CSA Group 
178 Rexdale Boulevard 
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Canada

A National Standard of Canada is a standard developed by a 
Standards Council of Canada (SCC) accredited Standards 
Development Organization, in compliance with requirements and 
guidance set out by SCC. More information on National Standards of 
Canada can be found at www.scc.ca.  

SCC is a Crown corporation within the portfolio of Innovation, 
Science and Economic Development (ISED) Canada. With the goal of 
enhancing Canada's economic competitiveness and social well- 
being, SCC leads and facilitates the development and use of national 
and international standards. SCC also coordinates Canadian 
participation in standards development, and identifies strategies to 
advance Canadian standardization efforts.  

Accreditation services are provided by SCC to various customers, 
including product certifiers, testing laboratories, and standards 
development organizations. A list of SCC programs and accredited 
bodies is publicly available at www.scc.ca.

Standards Council of Canada 
600-55 Metcalfe Street 
Ottawa, Ontario, K1P 6L5 
Canada

Cette Norme Nationale du Canada est disponible en versions française et anglaise.  

Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains the responsibility of 
the users to judge its suitability for their particular purpose. 
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CSA Preface
This is the first edition of CAN/CSA-C22.2 No. 60601-1-10, Medical electrical equipment — Part 1-10: 
General requirements for basic safety and essential performance — Collateral Standard: Requirements for the 
development of physiologic closed-loop controllers, which is an adoption without modification of the 
identically titled IEC (International Electrotechnical Commission) Standard 60601-1-10 (first edition, 
2007-11). It is one in a series of Standards issued by CSA under Part II of the Canadian Electrical Code.

This Standard is intended to be used in conjunction with CAN/CSA-C22.2 No. 60601-1:08, Medical 
electrical equipment — Part 1: General requirements for basic safety and essential performance (adopted 
IEC 60601-1:2005, with Canadian deviations).

This Standard is considered suitable for use for conformity assessment within the stated scope of the 
Standard.

This Standard was reviewed for Canadian adoption by the CSA Technical Committee on Consumer and 
Commercial Products, under the jurisdiction of the Strategic Steering Committee on Requirements for 
Electrical Safety, and has been formally approved by the Technical Committee. Due to the medical content 
of this Standard, it was also approved by the CSA Technical Committee on Applications of Electricity in 
Health Care under the jurisdiction of the Strategic Steering Committee on Health Care Technology. This 
Standard has been approved as a National Standard of Canada by the Standards Council of Canada.

Interpretations: The Strategic Steering Committee on Requirements for Electrical Safety has provided 
the following direction for the interpretation of standards under its jurisdiction: “The literal text shall be 
used in judging compliance of products with the safety requirements of this Standard. When the literal 
text cannot be applied to the product, such as for new materials or construction, and when a relevant 
committee interpretation has not already been published, CSA’s procedures for interpretation shall be 
followed to determine the intended safety principle.”

November 2009

© Canadian Standards Association — 2009
All rights reserved. No part of this publication may be reproduced in any form whatsoever without the prior permission of 
the publisher. IEC material is reprinted with permission. Where the words “this International Standard” appear in the text, 
they should be interpreted as “this National Standard of Canada”.
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Inquiries regarding this National Standard of Canada should be addressed to
Canadian Standards Association
5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada L4W 5N6
1-800-463-6727 • 416-747-4000
www.csa.ca

To purchase CSA Standards and related publications, visit CSA’s Online Store at www.ShopCSA.ca or call toll-free 
1-800-463-6727 or 416-747-4044.

CSA Standards are subject to periodic review, and suggestions for their improvement will be referred to the appropriate 
committee. To submit a proposal for change to CSA Standards, please send the following information to inquiries@csa.ca 
and include “Proposal for change” in the subject line:
(a) Standard designation (number);
(b) relevant clause, table, and/or figure number;
(c) wording of the proposed change; and
(d) rationale for the change.
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MEDICAL ELECTRICAL EQUIPMENT – 
 

Part 1-10: General requirements for basic safety 
and essential performance – 

Collateral Standard: 
Requirements for the development of  
physiologic closed-loop controllers 

 
 
 

1 Scope, object and related standards 

1.1 * Scope 

This International Standard applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of 
MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS, hereafter referred to as 
ME EQUIPMENT and ME SYSTEMS. 

This collateral standard specifies requirements for the development (analysis, design, 
VERIFICATION and VALIDATION) of a PHYSIOLOGIC CLOSED-LOOP CONTROLLER (PCLC) as part of a 
PHYSIOLOGIC CLOSED-LOOP CONTROL SYSTEM (PCLCS) in ME EQUIPMENT and ME SYSTEMS to 
control a PHYSIOLOGIC VARIABLE. 

NOTE A PHYSIOLOGIC VARIABLE can be a body chemistry (e.g. electrolytes, blood glucose), a physical property 
(e.g. PATIENT temperature, electrophysiologic, hemodynamic), or a pharmaceutical concentration. 

This collateral standard applies to various types of PCLC, e.g. linear and non-linear, adaptive, 
fuzzy, neural networks. 

This collateral standard does not specify: 

− additional mechanical requirements; or 

− additional electrical requirements. 

This collateral standard applies to a closed-loop controller (see Figure 1) that sets the 
CONTROLLER OUTPUT VARIABLE in order to adjust (i.e., change or maintain) the measured 
PHYSIOLOGIC VARIABLE by relating it to the REFERENCE VARIABLE.  

A closed-loop controller that maintains a physical or chemical VARIABLE, using feedback that is 
not measured from a PATIENT, is outside the scope of this standard. 

1.2 Object 

The object of this collateral standard is to specify general requirements that are in addition to 
those of the general standard and to serve as the basis for particular standards. 

1.3 Related standards 

1.3.1 IEC 60601-1 

For ME EQUIPMENT and ME SYSTEMS, this collateral standard complements IEC 60601-1. 

When referring to IEC 60601-1 or to this collateral standard, either individually or in 
combination, the following conventions are used: 

− "the general standard" designates IEC 60601-1 alone; 

− "this collateral standard" designates IEC 60601-1-10 alone; 
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