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9:30-11:00 - Introduction and overview of changes in IEC 60601-1
Second Edition.

* New thinking and manufacturer responsibilities resulting from safety standard changes.

* Overview of the latest developments in the world of Medical (60601) and related ITE
(60950) certification.

11:15-12:45 - Zoom-in on critical changes.

* How should the CB scheme work with ISO 14971.
« Component selection for CB and NRTL approval.

13:00-14:00 - Lunch

14:00-15:30 - Review of requirements for International market access

 How test labs and national regulators are getting up to speed on the third edition.
 When will IEC 60601-1 third edition be mandatory around the globe?

—

H
15:45-17:00 - Questions and Answers. L
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Part |1 (9:30-11:00)

Overview of changes in Regulatory requirements related
to IEC 60601-1 Second Edition.

« New thinking and manufacturer responsibilities resulting from
safety standard changes.

2nd Edition: Regulatory > Safety > Quality > Functionality

—r—

3'd Edition: Basic Safety and Essential Performance

« Overview of the latest developments in world of Medical (60601)
and related ITE (60950) certification.
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Standard Structure

|ntertek IEC 60601-1: Changes from 2nd to 3rd Ed

IEC 60601 and its collateral standards

General Collateral standards

standard IEC 60601-1-XX

(Part 1 standard) 60601-1-2 60601-1-3 60601-1-XX
IEC 60601-1 H H

60601-2-1
60601-2-2
60601-2-3
Particular standards 60601-2-4
(Part 2 standards) 60601-2-xx

IEC60601-2-XX

CTL Decision sheets
(CB Scheme)

rT

HERMON LABORATORIES



Background

The latest version of IEC 60601-1, its 3rd Edition “Medical
electrical equipment - Part 1: General requirements for basic
safety and essential performance”, was published in 2005.

National standards for IEC 60601-1 3" Edition were published in
Europe, USA and Canada.

Most collateral standards IEC 60601-1-XX were published based
on second edition of IEC 60601-1. Alignment of these standards to
3'd edition was completed in 2009.

Alignment of particular standards IEC 60601-2-XX will be mostly
completed by the end of 2010.

NOTE: it is a position of ALL regulatory bodies to use the main standard
together with the collaterals and particulars aligned with this main
standard. H |

L)
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Re-Defining term “safety” for MD

Medical Devices (MD) are integral part of modern medical care, and
their functionality and reliability is associated with quality of care.

Unlike other equipment categories, the approach to quality of MD has
been always largely depended on regulation. Compliance with ISO
13485 is part of regulatory requirements for MD.

For alarm system, US standards have included functional
requirements as part of “safety” for years.

On other hand, certification agencies specifically excluded high risk
specialized equipment (example for use in military or aircraft
applications) from scope of safety standards.

Until 3" Edition, the term “safety” in medical devices regulatory
practice did not cover functional aspects. Now it does!
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To Be or Not To Be?

Is 3" Edition is finally ready to supersede 2"d Edition?!

2 ways to answer this question

1) Make avote (yes/no), or
2) Look onthe past, present and make a forecast for future

Today we will do both.
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Time Dimension: Standard Life Cycle
IEC and ISO standards development projects typically take 3-5 years.

When EN and UL/CSA adopt IEC harmonized standards, it takes another
1-2 years to issue them as a European and N. America national
standards.

After that, 3-4 years transition period to allow industry to move to new
standard before withdrawal of superseded standard.

Formal work on 3 Edition of IEC 60601-1 began in early 1997, published
In December 2005

Very few certification bodies (CB) certificates have actually been issued
to this version of the standard and few agency mark projects have been
completed around the world.

1 when will IEC 60601-1 third edition be mandatory around the globe? By Leo Eisner, Garry Lee, and Mark Leimbeck

There were 5 CB certificates issued in 2008 and 14 as of May 2009.1
L |
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US and Canada: Effective date information

Health Canada set a target date for final withdrawal of 2"d Edition on
May 31, 2012.

CDRH (Center for Devices and Radiological Health) has finally made a
statement on IEC 60601-1, third edition.

The announcement was made early this month at the 20th annual
AAMI/FDA international standards conference by Carol Herman,
director of the standards management staff at CDRH. She anticipates
CDRH will publish a Federal Register notice recognizing 3" Edition by
June 1, 2010.

From that point, there will be a three-year transition period.

CDRH acceptance of the 3RP Edition also includes all collaterals and
particulars.

—

i
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3"d Edition in US and Canada

US: ANSI/AAMI ES 60601-1:2005

UL 60601-1, First Edition (2003, revised on 2006, based on 2nd edition)
Replaces UL 2601-1, UL 544, UL 187 (still active for older equipment)

Canada: CAN/CSA-C22.2 No. 60601-1:08

CAN/CSA-C22.2 No. 601.1-M90 (based on 2nd edition)
Replaces CSA 125 & CSA 114 (withdrawn)
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CE: Manufacturer responsibilities

“Member States shall take all necessary steps to ensure that devices
may be placed on the market and/or put into service only if they
comply with the requirements laid down in this Directive ...”

A product is “placed on the market” when it is made available for the
first time. This is considered to take place when a product is
transferred from the stage of manufacture with the intention of
distribution or use on the Community market.

“Putting into service" means the stage at which a device has been
made available to the final user as being ready for use on the
Community market for the first time for its intended purpose;

Both terms refer to each individual product, not to a type of product,
and whether it was manufactured as an individual unit or in series.

—

i
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CE: Placement on the market

The product “placed on the market” or “put into service” must meet
the current list of harmonized standards as the standards are updated
and published under the European Journal.

Once withdrawn, the standard will be removed from the EU list of

harmonized standards and will no longer provide a presumption of
conformity for the purposes of CE marking.
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CE: Declaration of Conformity

 The contents of the Declaration of Conformity remain the
responsibility of the manufacturer.

« Manufacturer is to determine how the changes in the applicable
Directive or harmonized standard apply to his equipment.

o All manufacturers with DoC and Certificates citing withdrawn
Directives or standards should review their equipment against the
requirements of the new Directive and its applicable standards, and
Issue new DoC.
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CE: EN60601-1 Effective date information

2.12.2009 Official Journal of the European Union C 293/57
Date of cessation of
. . resumption of
European Reference and title of the harmonised standard First publication in the Reference of superseded P P e P
Standards : conformity o
Organisation (1) {and reference document) Official Journal standard superseded standard
Note 1
Cenelec EN 60601-1:1990 18.11.1995
Medical electrical equipment — Part 1: General
requirements for safety
IEC 60601-1:1988
EN 60601-1:1990/A1:1993 18.11.1995 Note 3
IEC 60601-1:1988/A1:1991
EN 60601-1:1990/A2:1995 18.11.1995 Note 3
IEC 60601-1:1988/A2:1995
Cenelec EN 60601-1:2006 27.11.2008 EN 60601-1:1990 J
Medical electrical equipment — Part 1: General and its amendments
requirements for basic safety and essential performance NGE 21
IEC 60601-1:2005
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CE: Effective date information for collaterals

C 293/58 Official Journal of the European Union 2.12.2009
Date of cessation of
y , resumption of
g;l:g:rzz Reference and title of the harmonised standard First publication in the Reference of superseded pconforglity of

Organisation (')

{and reference document)

Official Journal

standard

superseded standard

Note 1

Cenelec EN 60601-1-1:2001 14.11.2001 EN 60601-1-1:1993 Date expired
Medical electrical equipment — Part 1-1: General + Al1:1996 (1122009
requirements for safety — Collateral standard: Safety N

: : - ote 2.1
requirements for medical electrical systems
IEC 60601-1-1:2000

Cenelec EN 60601-1-2:2001 13.12.2002 EN 60601-1-2:1993 Date expired
Medical electrical equipment — Part 1-2: General Note 2.1 (112004
requirements for safety — Collateral standard: Electrom-
agnetic compatibility — Requirements and tests
[EC 60601-1-2:2001
EN 60601-1-2:2001/A1:2006 22.12.2007 Note 3 Date expired
IEC 60601-1-2:2001/A1:2004 {1.3-2002)

Cenelec EN 60601-1-2:2007 27.11.2008 EN 60601-1-2:2001

Medical electrical equipment — Part 1-2: General
requirements for basic safety and essential performance
— Collateral standard: Electromagnetic compatibility —
Requirements and tests

[EC 60601-1-2:2007 (modified)

and its amendment

Note 2.1
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Collateral [Title Comment
Standard
EN 6060111 SAFETY REQUIREMENTS FOR incorporated (cl. 16)
MEDICAL ELECTRICAL SYSTEMS
EN 606012 ELECTROMAGNETIC COMPATIBILITY -
REQUIREMENTS AND TESTS
EN 6060113 GENERAL REQUIREMENTS FOR
RADIATION PROTECTION IN
DIAGNOSTIC X-RAY EQUIPMENT
EN 6060114 PROGRAMMABLE ELECTRICAL incorporated (cl. 4)
MEDICAL SYSTEMS
EN6060EE6  |usaBILITY
EN 606018
GENERAL REQUIREMENTS, TESTS
AND GUDANCE FOR ALARM SYSTEMS
IN MEDICAL ELECTRICAL EQUIPMENT
AND MEDICAL ELECTRICAL SYSTEMS
EN 6060:19 Requirements Tor environmentaily

EN 60601111

conscious design

equirements for the developmernt O
physiologic closed-loop controllers

27.112008

Home health care
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CE: Effective date information for particulars

2.12.2009 Official Journal of the European Union C 293/63
Date of cessation of
; . resumption of
Puoc Reference and title of the harmonised standard First publication in the Reference of superseded g f e £
Standards . conformity o
Organisation () (and reference document) Official Journal standard superseded standard
Note 1
Cenelec EN 60601-2-29:1999 9.10.1999 EN 60601-2-29:1995 Date expired
Medical electrical equipment — Part 2-29: Particular + Al1:1996 (42000
requirements for the safety of radiotherapy simulators Nt 3.1
IEC 60601-2-29:1999
Cenelec EN 60601-2-29:2008 15.7.2009 EN 60601-2-29:1999 1.11.2011
Medical electrical equipment — Part 2-29: Particular Note 2.1
requirements for the basic safety and essential
performance of radiotherapy simulators
IEC 60601-2-29:2008
Cenelec EN 60601-2-27:2006 26.7.2006 EN 60601-2-27:1994 Date expired
Medical electrical equipment — Part 2-27: Particular Note 2.1 (1112008
requirements for the safety, including essential
performance, of  electrocardiographic ~ monitoring

equipment

[EC 60601-2-27:2005
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Departure from the traditional safety standards

“Essential performance” is added to the title.

Requirement for the manufacturer of medical equipment and systems
to have a formal risk management system that conforms to 1ISO 14971
In place.

There are more than 100 times where the standard requires to
determine risk acceptability in applying a particular requirement.
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Changes in scope of 3@ Edition

The scope of IEC 60601-1 was significantly modified and expanded by
deleting the phrase “under medical supervision” from the definition of
medical electrical equipment, and adding “or compensation or
alleviation of disease, injury or disability”.

A collateral standard IEC 60601-1-XX becomes a normative part of the
general standard on the date of its publication.
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Changes in technical requirements

Significant changes in technical requirements in body of the standard.

« More liberal view on isolation requirements for the Operator
(IEC 60950-1)

* Moreliberal view on temperatures on Applied Parts

 Incorporates collateral standards for System (60601-1-1) and SW
(60601-1-4)

 Incorporates particular standard for total patient leakage current
(60601-2-49)

« Other changes
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IEC 60601-1 3'd Edition: Why it takes so long?

Both essential performance and risk management are new concepts,
and not only for the IEC 60601 series of standards.

It has taken time for the industry and regulators to understand the
process.

At this point only the big test labs like UL and ETL have a good
understanding of the term essential performance.

« becausethey were much involved in the standards development
process

« experience with other performance oriented UL standards for
alarms (UL1023, UL985) and Telcordia NEBS (GR1089, GR63).

To prepare facilities and test methods, and to train personnel for
assessment of essential performance and risk management process
will take to regulators and tests labs much longer! i

i
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ANSI-AAMI-EC13-2002 Annex C

Need for this annex

Many questions and vigorous discussions in and
outside of committee meetings have arisen over
the proper design, construction, and use of the test
circuit prescribed in this standard for CMR and
channel noise testing. It is the intent of this annex
to resolve those questions and discussions, and, in
so doing, foster greater testing consistency.



One of the most advertised technical changes in 3" Edition is the
relaxation of operator protection requirements, which makes for
significant savings on the cost of medical equipment.

For example, if a device or its components do not touch the patient,
then that device or its components only need to meet the less
stringent insulation and leakage requirements of IEC 60950-1.

3'd Ed: The following referenced documents are indispensable for
the application of this document. For dated references, only the
edition cited applies. For undated references, the latest edition

of the referenced document (including any amendments) applies.

IEC 60950-1:2001, Information technology equipment — Safety — Part 1: General requirements

IEC 60825-1:1993, Safety of laser products — Part 1: Equipment classification, requirements and
user's guide, with Amendment 1 (1997) and Amendment 2 (2001)



IEC 60950-1:2001 (1st Edition) can be used as a good example of a standard
In its transition process.

2005: IEC60950-1 2"d Edition is published and can be used as alternative
for superseded IEC60950-1 1st Edition for CB Scheme

2006: IEC60950-1 2nd Edition is adopted as EN60950-1:2006

2007: IEC60950-1 2"d Edition is adopted as UL/CSA60950-1:2007, and
EN60950-1:2006 is Listed in OJ in 2007 (R&TTE)

2008: EN60950-1:2006 is Listed in OJ in 2008 (LVD)

2010: At the end of transition period on December 1, 2010
EN/UL/CSA 60950-1:2001 and its amendment will be withdrawn.

IEC60950-1 15t Edition may still be used as a national standard by other countries also after 2010.
But most component manufacturers will move after N. America and European Markets, and certify
components to EN/UL/CSA 60950-1 2"d Edition.






Various national regulators have announced that they are ready for
the shift to the 3" Edition.

For some major markets (EU, Canada, Australia, Japan), compliance
to 3'd Edition is already a valid option to obtain regulatory approval.

Final transition dates to 3 edition is USA, and withdrawal dates of
2nd Edition are not available or not “trusted” at this time.

For various product categories (especially those covered by particular
IEC60601-2-XX standards), safety assessment becomes state-of-the-
art project with significant time and cost implications.



Zoom-in on critical changes.
« How should the CB scheme work with ISO 14971.

Issuing certificates to IEC 60601-1:2005 related to the requirements of ISO 14971 is
problematic, as the CB scheme is established to facilitate the acceptance of test data
(primarily electrical and mechanical) amongst member laboratories.

« Component selection for CB and NRTL approval.

New requirements 4.8 and 4.9 for component selection in 37 Edition

Example: Dental Laser Product



A risk management process according to 1ISO 14971 shall be
performed, meaning that certification to IEC 60601-1 is not possible
without compliance with 1ISO 14971.

CBTL shall verify compliance on a product basis and fill in the
checklist in the CB Scheme Technical Report Form (TRF).

IECEE must develop an entirely new infrastructure to support
methods for member laboratories to countercheck practices and
procedures for certifying against new requirements.



When the IECEE working group first
approached the topic of risk
management, it had to consider how
the requirements of ISO 14971 should
be evaluated.

There are two options

. review of a manufacturer's
documentation, or

. on-site assessment of a
manufacturer's risk
management process



Review of a manufacturer's documentation must be done by
personnel experienced in the risk management process for ISO
14971.

To conduct an on-site assessment of risk management requirements
per 3'd Edition, the safety agencies must employ trained 1ISO 14971
auditors.

A certificate for 1ISO14971 is certainly a useful asset, but it does not
exempt the safety test lab from having to verify compliance on a
product basis and filling TRF.

TRF contains some of the risk management requirements, but does
not provide sufficient detail on the content .



Product environment is one of the aspects to be considered in safety
assessment. With risk assessment this aspect is becoming dominant.

Example: New NFPA99 definition of Wet Location includes all operating
rooms. The current practice allows hospital to conduct risk assessment
and for those operation rooms that are not wet they do not have to use

GFCI or isolated power.






IEC 60601-1 2nd Edition has no requirements, other than what is in
UL 60601-1.

Typically, this is V-2 for transportable equipment and V-0 for fixed
equipment.

In the 3rd Edition, the requirements are:

* Internal parts: V-1 for wire; V-2 for connectors, printed circuit
boards, insulation.

 Enclosure: V-2 for transportable & V-1 for fixed equipment.

 Bottom panel rules are aligned with IEC 60950-1.



All components, including wiring, the failure of which could result
In a hazard, shall be used in accordance with their specified
ratings unless a specific exception is made in the standard or
through the RISK MANAGEMENT PROCESS.

The reliability of components that are used as means of protection
shall be assessed for the conditions of use in the product. They
shall comply with one of the following :

« the applicable safety requirements of a relevant IEC or ISO
standard;

« wherethereis no relevant IEC or ISO standard, the
requirements of this standard have to be applied.

Such components and subassemblies may not comply with every
aspect of the standard, but equipment incorporating such
components and subassemblies must comply.



Introduction of concept “component approval” can create a gap
between your expectations for coverage of component assessment,
and actual testing performed.

The same consideration is inherent to UL's Recognized Component
Conditions of Acceptability (CoA).

Components covered under UL Component Recognition Mark
program are considered incomplete and are intended to be installed
Into another device, system or end-product.

As the End-use equipment manufacturer, you become responsible
for ALL safety aspects of complete equipment and its installation,
even those of incorporated certified components.



“Plug and play” approach to using components in your end-use
product will most likely not work.

Make sure to understand limitations of your components and
prepare to cover them in end-use product investigation.

Certification level, Conditions of acceptability, Installation
Instructions and user manual of components and sub-assemblies
must be obtained and reviewed.






Q1: Can IEC 60950-1 ac/dc converter be installed on an ambulance
vehicle and be used for powering Medical equipment?
Q2: Can AC powered Class | Medical equipment be used on ambulance?

Answer must be given through the RISK MANAGEMENT PROCESS



CB rules for components acceptance define 4 potential situations for
component requirements:

* There is an existing IEC standard for the component;

 There is no IEC standard but there is aregional or national standard for the
component;

« No component requirements exists;

* The end-product standard contains component requirements.

http://www.iecee.org/Operational documents/iecee documents/od-
cb2039 ed.l1.0.pdf




UL is not “worst case” for fuses, cables and power supplies any
longer!

Using components approved to National Standards only (like UL
60601-1 for power supplies) can prevent obtaining CB Report.

CB and NRTL approval status for components and sub-assemblies
should be provided ahead of investigation.

If component approvals are adequate and acceptable, CB, NRTL and
CE projects should take the same timeframe.

Acceptance of construction or component is very much dependant
on certification path.

Watch latest developments in IEC component standards.



System approach has always been required, but 3rd Edition put
more stress on it in form of risk management.

You need to understand your product environment to make proper
component selection and provide expected level of safety.

Major aspects of essential performance and risk management are
not synchronized between various regulators and test labs.

TRF is published and has been in use for several years now, but
does not provide sufficient detail on the content of essential
performance and risk analysis.



Review of requirements for International
market access

 How test labs and national regulators are getting up
to speed on the third edition.

« When will [IEC 60601-1 third edition be mandatory
around the globe?



N. America adopted 3 edition as ANSI/AAMI ES 60601-1:2005

Released in February 2006.

UL 60601-1, which is the national version to second edition, is still in
effect. It is the recognized standard on FDA's Web site and is used
during the evaluation of a premarket submission for medical devices.

There is no reference to the 3 Edition of IEC 60601-1 or to the AAMI ES
60601-1 standard on FDA's Web site.

FDA has been working on a guidance document to use the third edition
for several years. This document should explain FDA's perspective on
the use of risk management to get a product authorized to market.

But are ANSI and FDA the only factors to consider?



NFPA 99, the standard for healthcare facilities, has to be updated to
align with the third edition of IEC 60601-1.

Once the document is approved, the 34 Edition should penetrate into
the local U.S. fire codes fairly quickly.

Last year, the document was voted to be returned to committee at
2009's NFPA technical committee meeting.

No further news at this time...



Safety—approved certification mark (e.g., UL, CSA, ETL, TUV) on a
product is granted by the test lab approved under the Nationally
Recognized Test Lab (NRTL) program of OSHA for the appropriate
standard.

Currently OSHA considers the appropriate electrical medical standard
under the NRTL program to be UL 60601-1, and not AAMI ES 60601-1.

OSHA is in the process of reviewing the standard and determining the
approach and schedule for using AAMI ES 60601-1 as the appropriate
standard per NRTL...



NRTL also have their word to say, as they take the responsibility for
the products marked with their safety labels.

Transition to UL60950-1 2nd edition is a good example.

ITE represents significant sector of industry, but transition is much
more simple as

e the changes from previous edition are less dramatic,

* N0 need to upgrade lab facilities and establish new test procedures
e standard name remains the same UL 60950-1

* not regulated by FDA / Health Canada



NRTLs aligned with Europe on transition from 15t Edition:

As of 1/12/2010, new product submittals will be evaluated using all the
requirements in UL 60950-1 Second Edition.

Products that are certified by NRTL to previous standards may
continue to be certified without further investigation, unless otherwise
communicated by NRTL.

However, any significant changes made to these products will be
evaluated to the standard(s) used for new product submittals as of the
date of the change request, i.e., UL 60950-1 2"d Edition.

What does it mean “unless otherwise communicated by NRTL"?



Example: Transition of Recognized Component Transient
Voltage Surge Suppressors (XUHT?2)

UL advertised that all existing Recognized Component surge
protection devices complying with UL1449 2"d Edition should be
upgraded to the latest requirements contained in UL1449 39 Edition
by September 30, 20009.

One result of this change is that the upgraded devices are certified
under the new category VZCAZ2 and the current category XUHT2 will
be obsolete.



Even for ANSI/UL Standards, UL effective date is one established by
Underwriters Laboratories Inc. and is not part of the ANSI approved

standard.

Manufacturer should check the policy of NRTL which mark he wants
to put on product to make sure they agree to evaluate the product to
the previous/future version.

UL is in the process of removing Effective Date information from
ANSI/UL standards. Instead, UL provides Effective Date information

on UL Web site.

http://www.ul.com/hitech/ite/dates.html




To synchronize testing procedures for medical electrical equipment
based on 3" Edition of IEC 60601-1 between various regulators and
test labs, second edition of IEC/TR 62354 has been published in
20009.

This technical report (a guidance, not a standard) primarily covers the third edition of
IEC 60601-1, but not collateral and particular standards.

ANSI/AAMI/IEC TIR62354:2009 - General testing procedures for medical electrical
equipment, has been published last month (March 2010).

To establish uniformity between test laboratories in assessment of
ISO 14971 requirements, the Risk Management Task Force (RMTF)
has been established.

The main task is to detail the needed elements for “inspection of the risk management
file” as called out in IEC 60601-1.

Based on this work, it is anticipated that the TRF will be modified.



Major aspects of essential performance and risk management are
not synchronized between various regulators and test labs.

TRF is published and has been in use for several years now, but
does not provide sufficient detail on the content of essential

performance and risk analysis.

When will IEC 60601-1 third edition be mandatory around the globe?
Depends on type of product!



Thank You!



