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AGENDA

U.S.-China Medical Device Standardization Workshop
March 15", 2018 | Beijing, China

8:30 Registration
Morning session moderated by Yu Xinhua, CMDSA

9:00 Welcome Remarks
Li Jun, CFDA
Steven Winkates, USTAD
Yu Xinhua, CMDSA
Xu Fang, ANSI
Guo Ning, AdvaMed

9:15 Overview of China Standardization System in Medical Devices
Li Jun, NMPA

9:35 New Development in Chinese Medical Device Standardization
Yu Xinhua, CMDSA

10:00 Role of Voluntary Standards in the U.S. FDA Review and Approval Process

Bill Sutton, USFDA
This presentation will provide a first-hand account for CFDA of the interplay between voluntary
standards and market approval in the United States.

10:45 Coffee Break

11:00 Introduction of IMDRF's Technical Document "Optimizing Standards for
Regulatory Use"
Zheng Jia, Ph.D. CMDSA

This presentation will discuss "Optimizing Standards for Regulatory Use," a document aims to
offer recommendations to standards developing organizations (SDOSs), regulatory authorities
(RAs) and other stakeholders for improving standards for use in medical device regulatory
activities.

11:25 Introduction on the U.S. Standardization System
Xu Fang, ANSI

This presentation will provide a high-level overview of the U.S. standardization system.



11:45 International Best Practices: Conformity Assessment Testing

Yan Huaguo, Siemens Healthineers
The presentation will touch on how other countries/regions test products, identify best practices,
and recommendations for China to consider as they develop their own policy in this regard.

12:30 Lunch

Afternoon session moderated by Zach Helzer, AdvaMed
1:30 International Best Practices: Mandatory Versus Voluntary Standards
Jamie Zhang, Stryker

This presentation will outline the differences and impact on manufacturers and patients in terms
of voluntary versus mandatory standards for medical devices and diagnostics.

2:15 ISO Standards Development Process

Dr. Yiping Ma, BD
This presentation will outline the standards development and implementation process utilized
by U.S. and international SDOs and hone in on areas for where China-based technical
committees (TCs) can improve, e.g. the need for broader participation of foreign companies
and transition periods that both standard editions can be used during transition.

3:00 Coffee Break

3:15 Recent Progress of International Standards Development for Robotics
Yang Shuping, China National Technical Committee for Automation Systems and
Integration Standardization
This presentation will introduce recent progress of standards development for medical robotics
around the world.

4:00 Recent progress of international standards development for Al and MedTech

Dr. Ren Haiping, NIFDC
This presentation will introduce recent progress of standards development for Al and medical
technology around the world.

4:30 Q&A Discussion
Zach Helzer, AdvaMed

4:55 Closing Remarks
Steven Winkates, USTDA
Yu Xinhua, CMDSA

5:00 Adjourn
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U. S. Trade and Development Agency (USTDA)

The U.S. Trade and Development Agency (USTDA) has the mutually beneficial mission of linking U.S.
businesses to export opportunities by funding project preparation and partnership building activities
which develop sustainable infrastructure and foster economic growth in partner countries.

USTDA promotes economic growth in emerging economies by facilitating the participation of U.S.
businesses in the planning and execution of priority development projects in host countries. The
Agency’s objectives are to help build the infrastructure for trade, match U.S. technological expertise with
host country development needs, and help create lasting business partnerships between the United
States and emerging economies.

USTDA's Program Activities
Project Development

Project identification and investment analysis generally involves technical assistance, feasibility studies
and pilot projects which support large investments in infrastructure contributing to host country
development. USTDA's program in China includes the transportation, energy, agriculture, and healthcare
sectors.

Trade Capacity Building and Sector Development

Trade capacity building and sector development assistance supports the establishment of industry
standards, rules and regulations, market liberalization and other policy reform. In China, USTDA has
supported activities to enhance the protection of intellectual property rights, fair and transparent
government procurement practices, science-based agricultural biotechnology regulations, and standards
across a range of sectors.

Cooperation Programs

USTDA's success in China is due in large part to the public-private cooperation programs that the
Agency supports in country. These programs provide a forum for government agencies and private
companies from both countries to share technical, policy, and commercial knowledge to advance shared
goals. USTDA has successfully established programs based on this model in the aviation, energy,
healthcare, and agriculture and food sectors.

By adapting to the evolving needs of China’s market and closely coordinating with decision-makers in
both countries, these public-private partnerships have achieved long-term success, providing continued
trade opportunities.

Reverse Trade Missions

Through the Agency’s reverse trade missions (RTMs), USTDA has increased its support for programs
designed to bring procurement officials to the United States to witness U.S. technologies, equipment,
and ingenuity firsthand. These visits also facilitate new partnerships with U.S. companies needed to spur
commercial cooperation. Related, USTDA also supports technology demonstrations, training, and
specialized sector-specific workshops and conferences.

11
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FOR MORE INFORMATION
Henry Yuan

Program Manager

American National Standards
Institute (ANSI)

1899 L St. NW - Eleventh Floor
Washington, DC 20036

T: 202.331.3624
F: 202.293.9287

E: us-chinasccp @ansi.org

U.S.-China
Standards and Conformance
Cooperation Program

Sponsored by the U.S. Trade Development Agency (USTDA) and
coordinated by the American National Standards Institute (ANSI),
the U.S.-China Standards and Conformance Cooperation Program
(SCCP) provides a forum through which U.S. and Chinese industry

and government representatives can:

m  Cooperate on issues relating to standards, conformity

assessment, and technical regulations;

B Foster the relationships necessary to facilitate U.S.-China
technical exchange on standards, conformity assessment,

and technical regulations; and

®  Exchange up-to-date information on the latest issues
and developments relating to standards, conformity

assessment, and technical regulations.

Beginning in 2013, ANSI will coordinate 20 workshops over a
3-year period in China under the SCCP. The workshops will cover a
wide range of sectors, as proposed by interested U.S. private-sector
organizations. Workshop topics will be chosen in coordination with

relevant industry associations, ANSI, and USTDA.

To learn more about the U.S.-China SCCP or to express interest in

sponsoring or participating in a workshop, please visit our website at:

www.standardsportal.org/us-chinasccp

13
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MS’ American National Standards Institute (ANSI)

Az Mafiona! STaiwls Welitwl

As the voice of the U.S. standards and conformity assessment system, the American National
Standards Institute (ANSI) empowers its members and constituents to strengthen the U.S.
marketplace position in the global economy while helping to assure the safety and health of

consumers and the protection of the environment.

The Institute oversees the creation, promulgation and use of thousands of norms and
guidelines that directly impact businesses in nearly every sector: from acoustical devices to
construction equipment, from dairy and livestock production to energy distribution, and many
more. ANSI is also actively engaged in accrediting programs that assess conformance to
standards — including globally-recognized cross-sector programs such as the ISO 9000 (quality)

and ISO 14000 (environmental) management systems.

ANSI has served in its capacity as administrator and coordinator of the United States private
sector voluntary standardization system for the past hundred years. Founded in 1918 by five
engineering societies and three government agencies, the Institute remains a private, nonprofit
membership organization supported by a diverse constituency of private and public sector

organizations.

Throughout its history, ANSI has maintained as its primary goal the enhancement of global
competitiveness of U.S. business and the American quality of life by promoting and facilitating
voluntary consensus standards and conformity assessment systems and promoting their
integrity. The Institute represents the interests of more than 270,000 companies and
organizations and 30 million professionals worldwide through its office in New York City, and its

headquarters in Washington, D.C.

15
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/ \ A(}VdMed, Advance Medical Technology Association (AdvaMed)

AdvaMed advocates on a global basis for the highest ethical standards, timely patient access to

safe and effective products, and economic policies that reward value creation.

The Advanced Medical Technology Association (AdvaMed), is a trade association that leads
the effort to advance medical technology in order to achieve healthier lives and healthier
economies around the world. AdvaMed’s membership has reached nearly 300 members and
more than 80 employees with a global presence in countries including Europe, India, China,
Brazil, and Japan. AdvaMed's member companies range from the largest to the smallest
medical technology innovators and companies.The Association acts as the common voice for

companies producing medical devices, diagnostic products and health information systems.

AdvaMed promotes competitive policies that foster the highest ethical standards, rapid product
approvals, appropriate reimbursement, and access to international markets. While the policies
advocated by AdvaMed are tailored to the specific issues facing the device industry, the need
for strategic government policies is applicable to all the high technology, high value sectors in
which America must compete effectively if it is to assure robust economic growth and a high

standard of living for the American people.
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Jun LI
Director of the Division of Registration Research, Department of Medical

Device Registration, National Medical Products Administration

Former Deputy Director of the Medical Device Standards Management
Research Institute, National Institutes for Food and Drug Control (Center for
Medical Device Standards Management, National Medical Products

Administration). He is mainly taking in charge of the standards, classification,
naming and coding of medical devices.
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Xinhua YU

Senior editor, holds the post of Deputy Director of Institute for Medical Device
Standardization Administration, National institutes for Food and Drug Control

He is mainly responsible for standardization and management of medical
device, studies of classification of medical device standards, studies of
coding of medical device standards and so on. He has participated in the
amendment to Measures for the Administration of the Standards for Medical
Devices and taken charge of amending works of Management Regulations on Formulation and
Amendment to the Standards for Medical Devices. He has taken charge of and participated in
formulations of multiple medical device standards at the national levels and researches on
standard system construction. He has organized compilation and writing of standards such as
Interpretation of YY0505-2012 Standards, Interpretation of GB9706.1 Standards, Inspection
Procedure of Safety Standards for Medical Electrical Equipment, Knowledge about Medical
Device Standards and so on.
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Fang XU

Chief Representative
American National Standards Institute China Office

Xu Fang has been working with American National Standards Institute (ANSI) r -
as the Chief Representative of ANSI China Office since 2012. In this position,
he has primary responsibility for overall liaison of ANSI’s activities with
Chinese government agencies, standard development organizations and
various industry groups.

Prior to working with ANSI, Mr. Xu served for American Forest & Paper (AF&PA) China Office
as the main contact point for US government, industry and Chinese government for all of
aspect of AF&PA China Program. As the representative of US forest industry, he worked with
Chinese Ministry of Housing and Urban Rural Development (MoHURD) and State
Administration of Forestry on developing and revising a serial of codes and standards
pertaining to design, construction and inspection of wood constructions. He has made
numerous presentations among Chinese developers, design professionals, importers and
consumers and introduced applications of US wood products. Prior to joining in AF&PA, Mr. Xu
worked with an engineering firm as the Chief Structural Engineer for more than 13 years.

Mr. Xu holds his Bachelor of Engineering degree from Tongji University.
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Steven Winkates

Director of Program Management, East Asia Region f \
U.S. Trade and Development Agency (USTDA) ."__‘ !
/

Steven Winkates is the Director of Program Management for the East Asia | A &
Region at USTDA, based at the U.S. Embassy in Beijing, China. He is

responsible for managing USTDA's activities in China and Mongolia, directing business
development efforts,coordinating with relevant stakeholders in both the region and the United
States, and marketing USTDA services to potential partners in both countries.

Prior to this position, Mr. Winkates worked in Beijing for a consulting firm which specializes in
developing transportation infrastructure projects. He also previously served as a Country
Manager at USTDA, covering China and Southeast Asia during his tenure, and as a Policy
Analyst at the U.S. Department of Commerce.

Mr. Winkates holds a Master of Public Policy from Georgetown University and a Bachelor of
Arts from Rhodes College.
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Ning GUO
RA&QA associate director of Advamed

Guo Ning is RA&QA associate director of Advamed, he takes the
responsibility from May 2018. He focuses on the medical device RA and QA
in China, to help members communicate post market and pre-market
regulatory issues. Before join AdvaMed, Guo Ning worked for RB as a Sr.
manager, in charge of life cycle risk management for all the product lines.
And Guo Ning also worked for Medtronic as RA manager, lead the
Compliance & Operation team to resolve AE, FCA, Labeling, CFDA inquiry and Registration
Process optimizations. Before 2014, Guo Ning was one of the Beijing FDA officials, and
responsible for market surveillance among pharmaceutical, medical device, cosmetics and
health food.

Guo Ning got master’s degree of MBA from Tsinghua University and has a bachelor’s degree of
pharma from Peking University.
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William M. Sutton
FDA Assistant Country Director, China

William (Bill) Sutton is an Assistant Country Director in the Office of
International Programs (OIP) at the United States Food and Drug
Administration (FDA) China Office where he serves as the International
Program and Policy Analyst (IPPA) for medical devices. Before being
named Assistant Country Director of the FDA China Office, Mr. Sutton was the Deputy Director
of the Division of Industry and Consumer Education (DICE) at FDA’'s Center for Devices and
Radiological Health (CDRH) where he led the Division in the strategic development of
regulatory education on medical device topics spanning premarket and postmarket policy.

Mr. Sutton began his career at FDA in 1983, and has held positions in CDRH, the Office of
Device Evaluation (ODE), and the Office of Communication and Education (OCE). During his
tenure at the FDA he served as an administrative reviewer at ODE and as a Supervisory
Consumer Safety Officer at the mandated industry and international assistance program in
OCE. In both roles he worked on domestic and international compliance issues, and served
as Chairman of FDA’s Third Party Recognition Board (TPRB), which administered both the
Accredited Persons (AP) for 510(k) review and AP for Inspection programs. For over 21 years
he has educated the worldwide medical device community about Federal medical device
regulations and policies. Mr. Sutton received a Bachelor of Science in Management Studies
from the University of Maryland University College.
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Jia ZHENG

Doctor Zheng works for Institute for Medical Device Standardization Administration, National
institutes for Food and Drug Control. He is mainly responsible for the standardization and
management of active medical device. He serves as Secretary-general of Quality Management
and Corresponding General Aspects for Medical Devices (TC221) and President of Working
Team of Medical Robot Standardization of IEEE. He is one of main draftsmen of Management
Regulations on Formulation and Amendment to the Standards for Medical Devices. He has
published more than ten academic papers pertaining to the standardization and management
of medical device.
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Huaguo YAN
Senior Test Lab Manager, Siemens Healthineers Ltd

Mr. Yan has been worked in the field of active medical device certification for
14 years. He is responsible for product testing in Siemens Healthcare ﬂ
involved in product safety, EMC and radiation protection. He also participated

in SAC TC10 standardization work such as IEC 60601 3rd edition transition in China and
relevant training material draft.

He was a Biomedical Engineering major at Southeast University. Before joining Siemens, he
worked in UL and TUV Rheinland for medical device certification.
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Zachary Helzer
Vice President, Global Strategy and Analysis at AdvaMed

Zach is responsible for the AdvaMed Greater China portfolio in Washington,
DC, and works closely with the AdvaMed team in China to maximize member
company market access by advocating for policies that improve the regulatory
and payment environment, and minimize trade barriers through interaction with :
US and foreign governments, stake holder groups as well as the Chinese government directly.

Prior to joining AdvaMed, Zach worked for Siemens Healthcare coordinating international trade,
regulatory and standards advocacy. Before that, Zach was International Director at the Medical
Imaging and Technology Alliance(MITA). Zach earned his Master’'s Degree in International
Studies with a concentration in International Politics from the Josef Korbel School of
International Studies at the University of Denver and has a Bachelor's Degree in History with a
minorin Political Science from Metropolitan State University of Denver.

Zachary Helzer
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Jamie ZHANG
Senior RA Scientific Officer of Stryker China

He joins in Stryker on Dec. 2017 aim to meet following needs in the facing of
China profound regulatory requirements and company’s ultimate goal of
global design and manufacture. He worked in Tianjin Medical Device Testing
And Supervision Center(TMDT) for 7 years before Stryker. In TMDT he '
developed several China standards and also was convener of ISO and IEC. '. 4 b
He has rich experience on standardization field of Medical device in China or |nternat|onal
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Yiping MA, Ph. D
Principle Engineer, R&D, Becton and Dickson

Dr. MA is a mechanical engineer with 20+ years of broad experience in new
product design and development of complex high technology products and
medical device products. Expertise is in solving challenging technical
problems and evaluating new technologies. Extensive experience in mechanical design and
analysis, system and component level failure analysis, designing experiments, and cross
functional technical leadership.

He currently holds over 50 issued U.S. patents across both high tech and medical device
industries and many pending U.S. and International patent applications. He is also the member
of Member, ISO/TC 84/\WG 9.

e L
Becton and Dickson W & & & i T A2
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REBIAREE
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BIRZE Gi 2255 9 AR .
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Shuping YANG

Key Roles:
* Professor of Beijing Research Institute of automation for machinery
industry
+ Secretary general of ISO/TC299 mirror committee (SAC/TC159/SC2)
in China

+ |ISO/TC299/WG6 co-convener of modularity for service robot
(2015-2019)
+ ISO/TC299/SG1 WG3 JWG35 member
Yang has been working on robotics standardization research for more than 12 years, mainly
responsible for domestic SAC/TC159/SC2 standardization work management and international
standard coordination.

B
IS AE S =T
Wi-EaF A, AEEHUR T B SRR FTRE A
o IUEAHE ARG S EBIRENTI AR RS IAE N SIS NSRS T ARE RS
(SACI/TC159/SC2) Fh4K:
«  ISO/TC299/WG6 MR %Hlds NStk T AR R 2
«  I1SO/TC299/SG1 WG3 Fl IWG35 % i1
KA FNLEE AFRUEAHE 7 TAE, 20507 ROALER N AR BebrifEtl, st M
SACITC159/SC2 At TAF AN E Frbr i R ER

Haiping REN

Doctor Ren, Head of Optical-electromechanical Medical Device Inspection
Office of National institutes for Food and Drug Control, and she has engaged
in registration & inspection and national supervision and sampling work for
more than 10 years. Her main research interests include active medical
device and medical software testing and quality control, and she has rich
experience in inspection.

The scientific researches that she is currently participating or participated, taking charge of or
took charge of are found by National Supported Program, NSFC (Natural Science Foundation
of China), National Key R&D Projects and so on. She has published more than 100 papers in
the journals at home and abroad. She serves as President of Artificial Intelligence Medical
Device Working Group, member of National Committee of Technicalization of Medical Electric
Equipment and member of National Medical Measurement Technique Committee.
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BT SR Bk R

Overview of China Standardization
System in Medical Devices

E TR
BT R A
2019%E3A JEx

Department of Medical Device Registration
National Medical Products Administration

March,2019 Beijing

EfrEiminesE—— s R AT/

Standards Management of Medical Devices - Legal Framework

EE Common Law

‘EE Specialized Law

Standardization Law ik
Law
T 28 bl L )
on the Supe and

Regilation g of Medical Devices

R TR )

T Lo BRI BRI RN (R (2015) 441
B Opinions of the State Council on Reform of the System of Evaluation,

State Issued Doc Review and Approval of Drugs and Medical Devices (No.44 [2015])

BT B BRI TR A

Measure for the Administration of the

Standards for Medical Devices

> B9 g bRk 51T TR EPEE AL (Amendments to the

Measure for the Administration of the Standards for Medical

Devices)

> BEyT B LA

Implementation of
the Plan for Deeping
the Reform of

Standardization
Work

8% Notice (Dep.)

B

Regulatory Documents

and Reporting Work Plan for Medical Devices)

ErsminESBER— SUiES (241Y) -,

Standards System of lical Devices — 24 Technical Committees

& Bl FEROL2ANMNEST R E AR AR R4

Currently, there are 24 technical committees are formed to cover medical devices

& 2UNMETBERFELY SERRAIEX D, SEEFETRAS
(IEC) X AMBELILE TS, SHERREMAR (1SO) AM
BBELBIT).

The 24 medical device-related technical committees are all in line with the
international standardization bodies, there are 7 technical committees correspond
to IEC, and 17 technical committees correspond to ISO.

& REAERIA 0 BAL 34,

There are 3 corresponding standardization and technical agencies.
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Overview of Standardization .
System
£

s891n8Q
[ed1psN
23

By
twk EXAITFELE

Challenges and Next Steps

EfrSEminESEER e

Standards Management System of Medical Devices

BB TREEE EARZRSAC

State Council's administrated E%&Qjﬂé{)ﬁ" NMPA (E%ﬁfﬁ)
Fradnde) Natipnal Standards

adm\mslrauors and bureaus
Sectoral Standards

BRSBTS T L

ESkTIEE
)

Sectoral supervision
office at the State

Council Medical Devices Management Center
i 1
J

INEURAZRS RAne

Standardization
Administration of China

Standards/
Technical
Intuitions
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Standards M System of lical Devices - 24 Technical Committees

Technical Committee on Medical Devices

‘ EFENSLiTEs ‘

T

LT ) IR

(802 oL/0vS )
IR

STSHAEITE|

2
g
3

)b B R W &
HAREERARRE
(EOTOL/OS ) PR
RSB

2
]
]
]
£
*
5
@
&
"
®

RTWEHG TR

AEHASSBLIE
) DM BR T BN

2
5
E
]
1§
&
®
]
=
8
=
]
13
9

P
a2 STASTAT LR
ARSMERRFRNBSRA
nRRHEABSEAR R GACIA)
B ( SIS
ongEAnsrRRS sman. ounzeEeEe

I— ERUBRESPIRAZR
( sag/monofca) R aenEa
SAC/TT/S0N)

ARTEETEMPESR
AZRS (SA/10L0/8)




ErsstitnE SRS R— SUirES (247)

Standards M

System of Medical Devices - 24 Technical Committees

[ P

—‘ﬁalﬁ‘%:ﬁ?ﬁ’% (IEC) B‘Jﬁ)ﬁ;"{ﬁ Correspondence with IEC Standards

BERERER. sac/Tch TECR S

SEEHBBREASRE | [ 0/1087
R& (SAC/TC10) U5 WYX

2EEAAERRLERSARERA X &
BEZARSBRERE (SAC/TCL0/SCL) 10,70 650

ZEER R RAIARAEEAER
RRAHARRE A0SR D | e 7

2EERRRERABRER SBHRT

BEFA
(SAC/TC10/5C3) TEC:TC 62/5

QEE}E EERRAEREALNENRT
LS AR

ZEERRBE R EREAS AR
FRRERE (AC/TCI0/505) TRC:TC 62/5C 620

ARHBER. SAc/TCH TECA B

628

RS HEREAS

Ri& (SAC/TCL0/SCA) TRC:TC

ErsstinESBER— S iES (241Y)

Standards M System of

| Devices — 24 Technical Committees

s/

5@ %*ﬁf?&%ﬁﬁ ( ISO) Eﬁﬁﬁ‘z%ﬁ Correspondence with ISO Standards

BAHAB R &(sAC/TC103/5C1)

BEERER. sac/TCS: sofee SRHRER. SAC/TCE oRE
AHEAMMEFRA AR & IS0:1C 150/ SC 2 P
Csac/ic 158) IEC:TC 62/5¢ 620

UL R HARR L 1S0:TC 157
Csac/Tcies) : ’
LEBSERTREFRASRRAL AT 16D
Csac/Tc200) S0
LHETENFARSBRAEERBELIRS | 0
R& Csac/tcazn)
LTETRRENEFMRERIABAS | 10 00
Csac/Tcas) :

£ ERRAVETRITALHARRR &L MBI | 150:1C 172/5C /5 5

IEC:TC 76/4G4

ErrssttnER A R— 4%

Standards Management System of Medical Devices - Classification

* kR

Industry Standards

PR RS EBHEAT AR AE
YY) RUEFREATLARAE(Y Y/T)

Categorized as mandatory
industry standards (YY) and
recommended industry
standards (YY/T)

oA A B 4 0 5] BE 25 7 sl AR A

MBS XA RERSEAER

YY

e AR 360 5] BE 2577 e

A B R
A e
AR R O Y 4 4R 7

IREASETR | AR, TRENNESRAETREMIEHTENESTNEN , MNRE.

Article 10 of the Standardization

For technical requirements necessary to meet the basic requirements, for

supporting compulsory national standards, and leading the relevant industries, recommended national standar
can be formulated. The recommended national standards shall be formulated by the
standardization administrative department under the State Council
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| Devices — 24 Technical Committees

5@%*{??&%@% (ISO) ng‘“ﬁ%% Correspondence with ISO Standards

BIRERER. SAC/TCE 50t SRBEEK, SAC/TCE 150fR%
SEARBREILRA R & (SAC/TCoR) 150:TC 170
SEEFENE G5 FEHARRE (sac/Teos) [ 150:1C 81
SEORBNRBREAIREIRER S (A/TCo) | 150:10 106 | RAHEASBRABABHA S (SAC/TCI9/SC1) IO (L€
AMERMNBIMAEEARR A S (SAC/TC106) 150:1C 76 /
HHRRHEOMABABRS (sac/rao/sc) | 0] 190
R PR P RABRAIAR S S0 TCI0 | eSS SRR CsAC/TC110/5C2) 150:1C 10/5C 2
ERTRESB A BRRA ISO:TC 150/5C 7
SERBRRRRLRBASAS (sac/Taite) | 150:10 121 |/
& (sAc/TC136) EDARE 2 /

EfrsstitrER A R— 7

Standards Management System of Medical Devices - Classification

N/,

Q%gﬁﬁﬁﬁ% BRyT SRR LA AR TR O A

standards

H Medlcal Devices Standards are classified as: basic standards, product standards,

. ﬁ*ﬂ%&ﬁﬁ%@ Eﬁmﬁﬁﬁﬁﬂﬁ%&ﬁﬁﬁﬁ%ﬁ In terms of

standardization type, medical devices standards include both mandatory and recommended standards.

* BRI

National Standards

PR R i
ZR bt (GB) FIHeR R
FinE (GB/T)

Categorized into mandatory
national standards (GB) and
recommended national standards
(GBIT)
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Standards Mar System of lical Devices —
Number of Standards
ESTRRRERAEE
Total Number of Standards
Developed around Medical Devices
IRRE Standards Type | (8 Amount | &t Total 1399,
86%
it %
Mandatory
GB 219
R 13
Recommended
SEHMERRAE
Mandatory 356
Yy 1399
Recommended| 0%
Ait Total 1618 1618 1176,
73%

N/,

219,
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IR National Standards

4THR industry standards

® 58HR Mandatory Standards

@ ${EHR Recommended
Standards
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Overview of Standardization
| System
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Challenges and Next Steps 7
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Supervision of Medical Devices

REEN [ &SN

RI™IBHY
b3

Severe Serious

Punishment/ .
Penalty Accountability

T
W’ swienzs

Optimize Standardization System

SITRENAIE, MIREE. ARRIPNETSE
TSR

Build a feasible, scalable and scientific standardization
system for medical devices

& CHERERREIT | BRIt BT
RRUETTIAE | SELHRURREETr Sa Rt THE A
Implement standard improvement plan and promote the
revision of basic and common standards, with a special
emphasis on the standardization in innovative medical
devices
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Overview of Standardization Reform

R

EEfr Rt BRI E PR a7

Reform of the System of Evaluation, Review and Approval of Drugs and Medical Devices

2017£F10R , Ailt—SEAEIRT , “wﬁ#imﬁﬂFiﬂimﬁnnE
TTEREIRRRIRD. B (XFRR)

In October 2017, the General Office of the CPC Central Committee
and the General Office of the State Council released the Opinions
on Deepening the Reform of the Evaluation and Approval System to
Encourage Innovation of Drugs and Medical Devices to encourage
technological innovation in the drug and medical device industries.

LURSET SRR
Core mission is to improve the quality of medical devices
INBREARBARRAEN

Key objective is to meet new needs of the general public
H—ERAHTERE,

Continue to optimize the evaluation and approval process

AEARWERE. WA, GRS AT, 25 E
L T T e Y

RABMEERDES (FR) FH , RIECE TR |
HENEESHSIR , BT URESES. cJRRBHEE.
To thoroughly implement the objectives set by the CPC Central

Committee and the State Council, the * Opinion” proposed
14 key tasks and 63 reform measures, and a reform role and
coordination matrix had been formulated.

M/
& BN

Promote supply-side structural reform

\;;":"\W»m c\u‘a
S BEKERMIIMH 2 EISHIERISTE | EiF
MR T 2R QU SR NIRRT R |
1BINT ErT T EE RS,

the of association standards by
legal social organizations to meet new market needs in

innovative medical devices market; sufficiently provide
standards to the industry

o ‘,@(oﬂ“

SHETHIHED  BHEIS

Stimulate market vitality and effectively guide the
standardization work
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Confirm Roles of Relevant Stakeholders

S EIFSSIREC TSR IRIBRSMUSRX
R, PPREHIRECIREFIIERS streamline the
amon offices and
standardization organizations; clarify the roles and
of all involved

SR "ERETEMTEEERL” RERSR
SR ES AR MAT N, BOUREERRAR

RS T , BRT RS RERRTE

FULBIYER. Highlight the role and duties of the * Medical
Device Standards Management Center”, and refine the
functions of medical device standard planning, organization
standard system research, standard revision and

standard and
coordination

I/
b

Realize the closed loop management system

& H—5IRE TIRERIIRERITN R SEhEITAE |
Eﬁ!ﬁr&ﬁﬁtﬁ)ﬁ!@lﬁ]ﬂiﬁﬂ

Further str the and
implementation evaluation; conduct closed loop
management on medical devices standards

S wEEETRE

Increase reachability of standards

SMATIFEARIE , RS TIRETRIE
Enhance the transparency and to increase the
r and of

T
B werRERAE

Deepen international cooperation

@ FESSIMDRAFALIHATIE ncrease

participation in coordinating IMDRF standardization work

SHENRESEEEFRITEFS (ANS) . #E
BIZRS. XERSHNEFIEMNS (IEEE)
ZEIMRECARNRESE

Continue to strengthen in-depth cooperation with
international bodies and such

as ANSI, DKE, IEEE
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Strengthen and refine management

SIRETIUIR, BE, ﬂ*sm BAWE, #f
#ER, W, SHD

Strengthen and tighten requ\remems for each step of the
standardization work, including proposal, drafting, public
comment solicitation, technical validation, approval and
publication, and review.

& NBRETT R MRS SR
Strengthen and refine management of medical devices
standards.

DI
O wiwEH
Strengthen Implementation of Standards

S35 TR R T RR A B At
Emphasis of role of mandatory standards in supervising
medical devices

SIEFERIEITE— D@, e
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that the r should be
enforced once they are cited and referenced by laws and
regulations, regulatory documents, and technical
requirements for filed and registered products
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New Developments in Cl?lne.se Medical CONTE
Device Standardization
Part1/  Latest Development
National Institutes for Food and Drug Control Part2 Recent Work Plan
(Institute for Medical Device Standardization Administration, National
Medical Products Administration)
Yu Xinhua
March 15, 2019
2
e,

I. Development and Revision of Medical Device Standards g:m.ig
Py
!
> Having effectively implemented plans to improve medical device standards and completed tasks of standard development and revision of
2018:

» Having organized and completed the development and revision of 97 standards, which are pubiished for from

* Having in publishing 11 inthei cal devices and 4

Classification of Medical Device Standards Published in 2018

Mandatory
60 # Standards

Recommendatory
1 Standards

2%
20
20
0 %
o Lo

Management and General

Standards Method Standards Product Standards 3

> As of March 2019, there are totally 1,618 medical device standards currently effective in China %Ijn:f .&

> Have basically covered all technical fields of medical devices like electrical medical devices, surgical
instruments and implants for surgery

> The conversion rate of the international standards reaches 90.4%

Distribution of Standard i Different Technical Fieds o Medical Dvices
LEL, ; B o Totnial Fod T
Distribution of Chinese Medical Devices Standards
g decioa salpmert
1600 andaey P o7 Guidance. urgical instruments
0 Manda = Recommendatory i 0% bics o medica prpose (peedes]
ndards Documents -
1400 T S ments ental materials, instruments and equipment 1
oty ool
1200 Anaesthetic and breathing equipment
Medcal otes 114
1000
ivsion spprstys 130
w0 gt for sugery and ofhopedic TS 202
0" [Clical examination laboralory and in o] 50
0 jooss
1| Extacomsreal Groion saipmet g
0 12| Disecton teomoon, and caupmert 8
Guidance Document. 1 13 ualty Mansgement 2
200 14| Boloion sssessmed o medeal Gees 57
15" [Safety of slectical equipment for medical .
o ot
76 Hgen maras and dessngs pT)
Naoal Sandarts sty Sandarts 17| Bologca omecion formedia purpose 12
16| Assited reproducton 3
7

AEhy,
R
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» Having made sustained efforts to integrate and simplify mandatory standards, the proportion of which has already reduced
10 27%:

II. Integration and Simplification of Medical Device Standards

« In principle, product standards, method standards and not developed y

* The proportion of planned projects of mandatory standards in medical device industry has declined for 3 years in a row and became
3% in 2019

Ly Pro Jject Prop to2019
¥ Mandatoy - Reconmendatoy
Sandards Sindarts 29%
100 0
0 3.2%

20174 20185 20194

z . ¥ AED,
IIl. Project Proposals of Medical Device Standards imj&
T
e
» Multiple measures are taken simultaneously to normalize the project proposal of standards and strictly control the
sources of the development of medical device standards:
Expand sources of project proposals

«More convenient operation: information-based deciaration of
standard project proposals

“More universal participation: encouraging all sectors of society
and individuals to make project proposals

Focus on supervision demands

+Soliit project proposal demands _from
relevant bureaus and departmens of NVPA,
Center for Medical Device Evaluation NMPA
and al provincial supenvision departments in a

targeted way Improve priority ordering of project proposals

+Priorities are given o project proposals of revised standards,
adoption of latest intemational standards and major, fundamental
and general standards as wel as those listed in National Science
and Technology Maior Projects

Be strict in project proposal procedures

“Voting by Technical Commission: Name,
nature, scope and first drafter of project
proposed

+Seek for opinions: seek for pubic opinions on
the website of Insttute for Medical Device
Standardization Administration for 1 month
“Expert demonstration: ful demonstration of
necessity and feasiilty 6
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IV. Progress of the Development and Revision of GB9706 Series o)
ey
Standards i Ly .§
> Impact of the frequent revision of International Standard IEC60601-1 on the progress of the revision of GB9706.1

“The project proposal ofrevising + Kobe Meeting on IEC/TC62 Annual Meeting on IEC/TC62
National Standard GBO706.1was approved further revision of was canceled, delaying the
formaly approved IEC60601-1 work

Planned to convert IEC60601-1 Planned to publsh Edition 32in
Edition 3.1 January 2019

Planned publcation of Ediion
3.2 was postponed to the end

of 2019

g,
e
ey
Laif
» To promote the publication and implementation of GB9706.1 and take into full consideration voices from the industry, the
revision of GB9706.1 new edition was initiated again:

Pay close affenion o the progress of the revsion
of edion 3.1
Give posilve feedback of China

201

+ Revise GBY706.1 new edition by reference to the
draf of Edition 3.2

Posponeatne 201712 + Compieted the examinaion and authorizaton again
submission of
20149 201511 @ @ 0 GBY706. 1 new Completed the materials to be submitted for GB9706.
editonfor 20186 e eion
Received more than 300 spprovel
suggestionson the problems The Nafonal Centr o Standards Evaluaton and the
+ Complted the examination axicted in Ediion. fom Insiute for Medica Device Standardization
and authorization according to . Admiisraton caried outprlminary eview
the plan of project proposal « Decided by voting, totaly 107
+ Prepared for the submission suggestonswere induded in ted for approval after further
for approval Saiion32 7
WF 2, 2 z Y e\‘ D{‘
) V. Implementation of Medical Device Standards G
o =

» The project proposals of 66 collateral standards and special standards have been approved.
+  The procedures of submission for approval have been completed for 28 projects and planned to be carried outin 2019

- Except 3 recommendatory standards (usabilty, closed-loop control and lstening devices), all ofhers are mandatory

standards
> No plan to convert 3 standards by far:
Item Number Name of Standard Reasons not to convert
Medical Electrical Equipr 1-9: General i "
1 IEC60601-1-9 for Basic Safety and Essential Performance Colateral 2 ‘l‘i'l'a:g'"“:“ jenziand
Standard: nscious Design 9
Medical Electrical Equipment Part 2: Particular
2 1EC60601-2-23 Requirements for Basic Safety and Esser Performance No similar products in China
of Partial Pressure Monitoring Equipment|
Medical Electrical Equipment Part 2-59: Particular
B Requirements for Basic Safety and Essential Performance
IEC 80601-2-59-2008 oL tho Toermaaraghs for Hurman Fobrile No similar products in China
3 Screening
Medical Electrical Equipment Part 2-67: Particular | v oo o e
15080601-2-67 Requirements for Basic Safety and Essential Performance ) s ‘2 AL
4 of Oxygen Conserving Equipment

> Actively trace the implementation of standards and gradually realize the full-life-cycle closed-loop
management of medical device standards:

m T T —— #Send letters to 110 units ke supenvising, evaluating and inspecting organizations and
n theimplementatonof sandards industry associations, investigate. problems existed in the implementation of prevaiing
standards, and give feedback advices on over 100 standards:
o Gstand 219
some problers, explanalory documens have aready been published on w
vant techical commitiees

e

blcizing and implementation of some standards wil be organized again in 2019

+Evaluate the implementation of 26 mandatory standards in the medical device industry fike
YY 0505-2012:
®  Techvical ndexes: appicabiy e, coordnation

£ Spsanatesly waiite
QP> | imienenitonetnanctorysndres,

®  Effect of implementation: popularization of standard, implementation of standard, quotation
of standar

VI. Training on the Publicizing and Implementation of Medical Device Standards i““‘;‘f‘g
oend®

» Carry out systematic planning, make efforts to strengthen the training on the publicizing and implementation of medical device
standards, guide supervisors and manufacturers to fully understand and grasp the standards, and promote the implementation of
standards:

20182019 plan of training on the publicizing and
implementation of medical device standards are avaiable

for the public on the website of the Medical Device

Standardization Administration and reproduced by several
public accounts ike those of industry associations.

In 2018, totaly 24 training sessions on the pubicizing and

implementation of standards were carried out and attracted
2,289 participants

In 2019, itis planned to organized over 20 taiing sessions

on the publicizing and implementation, which involve 97 luss we
standards

VII. Information Disclosure of Medical Device Standards e
L

» Further promote the information disclosure of medical device standards, improve services:

v

Publicize 122 project applications and 87 draft standards for comment

v

Publicize the texts of 382 mandatory medical device standards

v

100% publicize the catalog information about 1,618 medical device standards

v

Establish a public communication platform to gather questions on the implementation of
standards and answer questions

& TEmEm
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VIIl. Organizational Structure of Medical Device Standard g{}

> In the emerging fields strongly supported by the national scientiic and technological development, actively explore and promote

the preparation and establishment of new standardization technical committees or centralized units;

Natonal nstutesfor Food and Drug Contol

Technical Comittee of Actve Implant Standardization
Stanghai Testing & nspection nsiute for

MedicalDevices ‘The number of technical committees of
be

‘medical device standardization will
increasedfrom 24 o 26.

units of medical device standardization
will be increasedfrom 3 to .

Contralized TechnicalUnit of Medical Device Standardization
JangsuTesting & nspecton nstute for

MeticalDevioss

Contralzed
Devices Standardization
National Istutes forFood and Drug Contol
Centraized
National nstutesfor Food and Drug Control

IX. International Exchange and Cooperation i‘w}
e

> In March 2018, the new project “Updated List of International Standards Recognized by IMDRF Member Stat
es” proposed by the Medical Device Standardization Administration on behalf of China was approved by the
Management Committee of IMDRF

> The first project proposed by China as the project initiator to and approved by IMDRF

List of Recognized
Standards

Recognition by Recognition
Different Countries

Different Countries

3 14
NF Dy, \Fag
e L
i;éx ‘g %}5‘ }
oend® e

» Deep participation in the drafting of IMDRF standards and technical documents of coding
> Chinese experiences on the management of medical device standards have been effectively pro
moted in the international community.

“IMDRF  Optimizing ~ Standards ~for Appliction Guidelines (Draffor Comment)
Regulatory Use was pubished in
December 2018.

+China has preiminarily completed the
conversion

UDI Working i acoepted by UDI Working Group.

“Have completed the transiation of IMDRF UDI

~Amending advices on relevant term definton,
compositon of production identifies and dutes of
iferent partes have been universally recogrized

> Actively participate in international standardization activities and steadily increase its influence on
international standardization:

Rocommerdedss gl | /j ‘Gave feedbackto and voted on 554
international standards

experts tothe International

Standard Organization

international standards standards:

T T T Water Sound, Hydrophone and Hydrophone Cabration

Wethods
B ey Part 2 Low Fequency Soic PrssuroFikd Cataton
Stadig fusion St Procedures
Cardovascuarimpans  Heart Occluders
15 1
N Dy wE 1,
s (S
ikh ‘g i‘, " .&
e r.
%> Further deepen the communication and cooperation with foreign advanced standardization organizations:
e Chinese and American systems of medical
e s Part2’  Recent Work Plan
+ In March 5, 2018, the Ntional Intiutes for Food and Drug s
g Aciely partiipated inthe work of - Organized seminars between Chinese and
Control signed a Memorandum of Understanding with IEEE AHWP UDI Working Group
American experts on an irregular basis based
n Beijng.: « Cooperated with the Medical Device
on Sino-US Memorandum of
« Establshed IEEE Medical Robols Standardization Working Regsraton Dison nthe dratng of
Understanding « on medical deice
Group, and Ariicial Inteligence Medical Devioes AHWP UDI questionnaires
‘standards.
‘Standardization Working Group, and acted as chairman
« Project proposals of 3 IEEE standards were approved.
18
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Future Working Ideas on Standards Management g:;“;fg
ek

> In 2019, the medical device standards

will comply with the for reform and

face up to challenges arising from the reform, satisfy demands for medical device supervision and industry demands,

set up new ideas and explore new models:

Reform of national
administrative system

Reform of national
‘standardization

Reform of device
supervision system

Services Supervision and Industry

i

Improve standards
Improve management

~ Standard Standard Stand:
"Release” | “Management” |  “Service”

s

> Further deepen the integration and simplification of mandatory medical device standards, accelerate the

|. Standard “Release”

implementation of the Conclusions on the Integration and Simplification of Mandatory Standards, and
gradually optimize the system of mandatory medical device standards

40 mandatory standards in the medical device industry
will be converted to recommendatory standards

Accelerate the research on and give priory to the proposals
ofintegration and revision projects

19 20
G ” o “Services” e
II.. Standard “Management i‘i?,‘gg lll. Standard “Services ﬁ;ﬁ.&

% Further strengthen the fine management of standards and ensure the justice, equity, publicity and transparency of

the process of development and revision

Qualityof
Standards

Standard
Management

Implementation
of Standards .

Assessment of
Technical
Committees

Be strictin procedures
Insist on qualty-oriented principle

Conduct researches on the guiding opinions on the implementation of mandatory
standards

training on the pubicizing and of standards

Assess the performance of 4 technical committees
Key aspects to be assessed include completion rate of revising tasks, quaity of
submitted materias and schedule management

» Make sufficient preparations for the release and implementation of GB9706.1 new edition and serve the supervision
and industry:

Compiletraining + Strengihen communicaton and
. Soordinatonvith the Standrcizaton
Eb e Y Administration and the National Center
GB9706.1 ‘of Standards Evaluation
Compileinspection Organizsthe centralzedeview of
proceduresfor GB9706.1 (G670 series ntioal tandards
T N Acceleate the process of submission

forroview and shortenralease e

THANK YOU
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U.S. FOOD & DRUG

ADMINISTRATION

Role of Voluntary Standards in the U.S. FDA
Review and Approval Process

B B AR 32 H FDA S HRRR F RI1E R

Bill Sutton
FE
International Program and Policy Analyst (Medical Devices)
T BRI E AT AT (BRIT D
U.S. FDA China Office
[ FDAGE P24 5
U.S. Embassy, Beijing
SEE KA, b

March 15, 2018

20184£315H

Beijing, China
FEAER

Why Are Standards Important?
i g fe) 2 2

-_n
4 [ .
I.I
LR
n L]
Consistency Predictability Credibility
—Bufk N3 ARk

= Science Based DecisionsE TR tRE

2

FDA
The FDA Modernization Act and 21st Century .
Cures Act

FDA (BURALIERY M Q1EtaiaRIEE)

Congress enacted the FDA Modernization Act (FDAMA) and the 215t
Century Cures Act
5 [ H 2 MATFDA (IARKIEZR) 1 QLI BiEE)
— Amended section 514(c) of the FD&C Act
— BT T (ARALRTER) H514(c) 1
— Shall publish in the Federal Register recognized all or part of an
appropriate standard established by a nationally or internationally
recognized standards development organization; and
— NFE (BRFRAMY s, i E SKEE R AN ARk E 41806 2
A B 20 0 2 b
Declaration of Conformity for Premarket Submissions
LT R A e R

45

. . FDA
Presentation Outline .

Why Are Standards Important?

B ] L ?

Definition & types of standards

FRAE R ORISR

Introduction to CDRH Standards Program
CDRHFFAET H A4

Appropriate Use of Voluntary Consensus Standards in Premarket
Submissions for Medical Devices

1 RS CRUbR v 7 7 A bl 7T T e 5 B
Resources for You

R S A A R 4 U

The National Technology Transfer and
Advancement Act (NTTAA)
(EXBARFILEEINER) (NTTAA

1996 Congress passed the NTTAA

19964F, F[H[EXMIINTTAA

Circular A-119, Federal Participation in the Development and Use of
Voluntary Consensus Standards and Conformity Assessment
EEA-119, BHBURN 25 BV bRE e A A LR 75 & MRV
i

To use voluntary standards in lieu of government-unique standards
A5 D B AR TR AT TR

Regulations vs Standards

ER S

Regulations¥:l Standardstn
Authority to issue from laws (statues) enacted

by Congress.
B 2 AT AV ORGP AE M RATRUR]

Authority to recognize/use from (statues)
enacted by Congress.

WE KT GRS WAL
Agency follows a process to recognize
standards.

Register. o o BB R H i

LG BB WRAMISA. | D b nichec in the Federal Register once
Public comments received by the Agency. per year a list of recognized standards.
UGG AXEL. FDABHEL (RSB b AAT— A MR
Final Rule published in Federal Register.

Agency issues proposed rule in Federal

T
16 GBI ARARRAIN. Use of any consensus standards is
Final Rule is enforceable! voluntary.

LN 2 Ry AT A 3EIRBRAE 0 BE P A5 2 F JER




Definitions
EX
+  The term "standard," or "technical standard" as cited in the National Technology Transfer and
Advancement Act of 1995 (NTTAA):

o AREE bRE” BLCHEARBRE” SIATE (ESEEARSESER)IAE (1995) ) (NTTAA)

“Common and repeated use of rules, conditions, guidelines or characteristics for products or related processes and
production methods, and related management systems practices.”

HY, F L A

o LURAIH L4/ 7/

“The definition of terms; of delineation of of dimension:

materials, performance, designs, or operations; measurement of quality and quantity in describing materials,
processes, products, systems, services, or practices; test methods and sampling procedures; or descriptions of fit
and measurements of size o strength.”

CRBIIE R A FFHE SO M PR SRR AR SR PR R R
TSI W A BT A RIRAF AL IR o SO 35 4 R (A g

FDA
Types of Standards
—,
i i

+ Basic standard (broad ranging effects)
o SRR GUTEIER)
+ Teminology standards
. RisbE
. Test and measurement standards
o BRI
+ Product specific (or related group of products) standards
o TR RIS b
+  Process management standards
o R
+ Interface and data communication standards
o BRI
. Performance standards

o teiebRE
-+ Design standards
o ibh

>Note: The NTTAA encourages the Executive Branch to use voluntary consensus standards in lie of writing government specific
standards where possible and on mission
Bee NTTAAGD TG IEATAEAONT IR T AIARATAE ST, GEF 1 RERESbRAE, T AS Rk EORTR s RO Bt

Center for Devices and Radiological Health (CDRH)Mission FOA

PR EBUH RT L (CORH) HfEdr

+  Protect and promote the public health
o GRPRIRIE AL RE

«+  Patients and providers have timely & continued
access to safe, effective, and high-quality medical
devices and safe radiation-emitting products.

o MBS SN ENS R AR 3 4
A AT AR AR BT A 4 A 0 o

+  Facilitate medical device innovation by advancing
regulatory science, providing industry with predictable,
consistent, transparent, and efficient regulatory
pathways, and assuring consumer confidence in
devices marketed in the U.S

o AR P BRI T ARG N
AR BERT T B B YR R i
R e S 45 0 B £ 4

i
7%

46

Voluntary Consensus Standard
B RS

Voluntary consensus standards are standards developed or adopted by voluntary consensus
standards bodies, both domestic and using agreed-up

PR S b A o P 0 SR At ALk 7 2 3 ) i ) it
Avoluntary consensus standards body is defined by the following attributes:
EEESE RN U LA UL T @

- Due Process

- EuEF

- Openness

- %

- Balance

- T

- Consensus

- i

“Consensus, which is defined as general agreement, but not necessarily unanimity, and includes a process for
attempting to resolve objections by interested parties.
IR AT, T —RTE CIFIERTTHH 7 0 RS B

FDA
Other Types of Standards
—y,
HAbp SRR
+  International standards such as
o [EPRbRAE, Bl
- o for i (1S0)
- [EEpbaifE A2 (1SO)
- c (IEC)
— BB THAZ RS (EC)
—  ASTM International (ASTM)
- EEMES AR (ASTM)
+  Harmonized standards, e.g., CEN/CENELEC (Annex Za Essential Principles)
«  WEbRHE, BIMCEN/CENELEC (Jfistza JEAFN)
+  Country-specific standards
o RREERbRE
«+ Country-specific mirror adoptions of international standards
o EBRbRUELERTE M R Bl T
+ Industry standards
o ARk
+  Government-unique standards
. BRI o
CDRH Standards Involvement o
—y,
CDRHPRERA R
Prioritie:

660+ Committees and Working

Groups AR
660+7 i 2 Al LA /AL
350+ Employees

*How effective is the scope of the standard
in addressing/mitigating a potential health

350+ 5t hazard?

1255 Recognized Standards bR P e o e
Lesth i Jr A A

758 International Standards How useful s it n managing CORH's
7584 [ brwife

19 Specialties workload?

194k *JUERFFECDRH T {1 8 T 105 1

47 Federal Register Notices
A7 G AR

*What would be the consequences of non-
participation?
ABHIER




Horizontal Device Standards

B AR Bl v

Quality Management (e.g., ISO 13485)
JAGEE ({]1SO 13485 )
Risk Management (e.g., ISO 14971)
AR (flin1So 14971)
General Safety & Design (e.g., AAMI HET5, IEC 62366, etc.)
M4 5%t (PIAAMI HETS, IEC 62366%)
Industrial Sterilization (e.g., SO 11135, 1SO 11137, etc.)
+ TR (P0ISO 11135, 1SO 11137%)
Aseptic Processing (e.g., 1SO 13408 series)
KB (IS0 13408 £51)
al Evaluation (e.g., SO 10993 series)
S (IISO 10993 £51)
Electrical Safety (e.g., AAMI ES60601-1, etc.)
A4 (IIAAMI ES60601-1%)
Medical Device Software (e.g., IEC 62034, IEC 80001, etc.)
BT B iAR T (BIIIEC 62034, IEC 800017%)
Medical Device Connectors (e.g., ISO 80369, etc.)
7 B WE A (101SO 80369 )
MRI Safety (e.g., ASTM F2503, ASTM F2052, ISO/TS 10974, etc.)
MRIZ4: (] WIASTM F2503, ASTM F2052. ISO/TS 10974%) 13

o
Vertical Device Standards
SEREEARE

Medical devices for therapy & surgery (e.g., ESUs, etc.)

I AF AR BT 3 (BIIESUSE)

«+ Patient monitoring (e.g., ECG, blood pressure, oximetry, etc.)
SR (BIMECG, MUK, B E%

«+  Protective barriers (e.g., gloves, gowns, drapes, masks, etc.)
o BRI CBIMTEE. REAR. MR, D%

«  Dialysis equipment (e.g., dialyzers, water for dialysis, etc.)

o EHTE (BB ENTAS)

«+  Cardiovascular implants (e.g., heart valves, pacemakers, etc.)
o LIMEHEAY (BIELCIEREB. R9R

+  Transfusion, infusion and injection devices

o L ORI A

«  Hip, knee, joint implants

o R MR, KA

+  Cochlear implants

o TR

« Intraocular implants

- RAEAY

Guidance for Industry and Food and Drug Administration
Staff
kA RIS EE R LA RIS

Contains Nonbinding Recommendations
GATRAKIIL
Appropriate Use of Voluntary Consensus Standards in
Premarket Submissions for Medical Devices
BRI ERE BIT S T it i A A A
Guidance for Industry and Food and Drug -
Administration Staff

MERES NS REERR TAEAREY

Document issued on September 14, 2018.
XRATHB: 20184F9H 14H
‘The draft of this document was issued on May 13, 2014.

FXHERRATE Y 2014485013

IV. Use of Consensus Standards in Premarket

Process

IV. SERAR A i AT B LA

« Declaration of Conformity
o FEOMEA
— Section 514(c)(1)(B) of FD&C Act
—  (ZEAEl R R 5514(c)(1)(B) 1T

« General Use

o AR

FDA

IV. A. Use of Declaration of Conformity (DOC)
IVA &R (DOC) MIRH

« Purpose is to declare conformance with a consensus standard the
FDA has recognized to meet certain premarket requirements.

o HRR A YIRS FDANTT 3L RARE, W€ i BT Esk.

« Manufacturer has met consensus standard at time of submission.

o IR E BRI O A L RAR

« DOC elements consistent with ISO/IEC 17050-a and ISO 17050-2

+ DOCW % 5ISO/IEC 17050-a#l11SO 17050-2—3(

IV. A. Use of Declaration of Conformity (DOC) (2L
IV.A. FFE#FE (DOC) KIfEH

Type of Consensus Standard for which a Should submission Should submission include
DOC might be provided in a premarket include complete test [supplemental documentation per|
P report? ISO/IEC 17050-2?
submission . R i ISO/IEC 17050-2, HRsiE
W AR7E B TR R PR ORI DOC S PR ERTY BT BRARNATA
Design Standard i it ik Nofi No7i

Standard Includestif ELf—
Test Method(s) or

Procedure(s) Acceptance Criteria

edure(s) THE

i AT i

E‘J?deu :‘f‘(‘l"ff'“d*’d Noii Yes, criteria/summary results
B o S, bREAC SR

Not included Included - o

Flad ak No# e

Included Included - "

P & Nofi Nojt

Notincluded Not Included Vesit ves, c“f"ﬂli‘,;f ?T,:ffm

s P 3 T RN




What if my device is not included in scope of a consensus standard?

BRACEFEIERIFAERE FITEE A i 3 RLXFHE
*Submitter should explain why standard is appropriate for device in
question

« R B SCN EARRE BRI P 5% &b B AL

«In most circumstances, the scope of the standard defines what is to be
tested
AERZHUFOLT, ArAErIE A EEE T 2006 2

*FDA recommends testing on “Finished device”
SFDAFEUUHT “ Rt gl BEAT I

FDA
Elements of a Declaration of Conformity (DOC) .
EMEE (DOC) MNZE

Format described in ISO/IEC 17050-1 Conformity
of conformity — Part 1: General requirements.

H R ZINSONEC 17050-1 77 G 1EIF Y — AILRS 17 6150 — FLilis: —HERK.
Examples include:

ERREECH

— Name and address of applicant/sponsor responsible for DOC

— S 3IDOCH] it AR A ) 44 FRAn stk

— Product/device identification, e.g. product codes

— PERMERIRARIR, P A ARE

— Statement of conformity

- FEEE

— Alist of standards for which the DOC applies
DOCIE F (fy bRHET L

— Supplier’s d ion

Supplemental Documentation

IR

« Not all consensus standards recognized by the FDA are appropriate
for DOC without supporting documentation

o IR SRAFFDAN T A3 RARHELE AT 1A SR IIDOC

« Consensus standard may satisfy only a portion of premarket
submission

o JEBRAERT REAGHE AL B bR AR

« Consensus standard is too general and broad in scope

o JLRBRYEE D TGO

« ISO/IEC 17050-2 Part 2: Supporting Documentation

* ISO/IEC 17050-2 #2 4. &HFX1F

48

Who is required to test my device?
B VEXT R A A EEAT A ?

The submitter may base a DOC on testing and analysis performed;
FEAC N TR B AT B T AL 7347 HH H— 4 DOCs

— In-house; or

- V‘J%ﬂ. af

— Third party, e.g. testing lab or certification body.

— B0, IR S & SR .

If using a third party, please include name and address of each testing
laboratory or certification body.
WRFEE =75, W4 MR 5256 % B EN U ) 44 R R o

Elements of DOC (cont.)
DOCHINE (8

The FDA recognition number for each standard
BEAFRE O FDATR A

The date and place of issuance of the DOC

DOC KA H A 5

Signature, printed name, and function of the sponsor responsible for
the DOC

FITDOCHIAE NS4 4T BN 4 AR

Any limitation on the validity of the DOC

DOCH 2 pR il

FDA Review of DOC and Supplemental
Documentation

FDAXFDOCHIAMFE AT I PR o

The elements of ISO/IEC 17050-1, or equivalent, of a DOC are
present;

fL#51SO/IEC 17050-1f1 A%, BDOCH][F45 A %

DOC has (have) a recognition number;

DOCH 5%

No deviations made to consensus standard(s);

FEBRAE TG 22 5

Consensus standard(s) is (are) applicable to the medical device
FLRBRAEIE H T BT




FDA Review (cont.)
FDAVRH (42)

The supportive documentation, if determined to be necessary, is
provided as per ISO/IEC 17050-2 or equivalent;

W E A EL, HRHRISO/NEC 17050- 28k ) 2 by A At s Rt S0 1F

Data or information is submitted to support DOC; and
RSB BUE B LS FFDOC: B

DOC does NOT include a promissory statement.

DOCA K T .

General Use of Consensus Standards
SRR — AN

When citing general use we recommend the basis of such use be
included with underlying information or data that supports how the
standard was used

TE S — MR, BRATT @ DR AL B L A s, B4 SCHRFUn i 1 ) %
BRAER S A S

Promissory Statement
A& P B

Statement that device is not yet known to be in conformance with
consensus standard

AN ERIDE A 75 5 15 FL AR AR R I 7

FDA believes the use of promissory statement indicating future
conformance is NOT appropriate

FDAINYY, IR AR SR & PE R R i P 7 R AR A IE 1

FDA expects the conformance to consensus standard prior to
premarket submission

FDAZERAE Ll Al AR A AT A5 L iR
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IV. B. General Use of Consensus Standards
IV.B 3ERrER—R R

General Use of Consensus Standards, submitter conforms to standard
in part or in whole;

JLRBRAER — R, BB NAF A 0 50 A i b+
Submitter does NOT submit a DOC, examples:

RN ARBINIRADOC, R~Hil:

— Chooses not to submit DOC

- WEFAEEDOC

— Submitter made changes to methodology

- RENERT ik

— Using consensus standard without recognition number
— B TE RS L R AR

Transition Period

Uk 2]

When Standards Change Prior to Review of a Premarket Submission
2T AR ETRT, B R AR AL

When Standards Change During Active Review of a Premarket
Submission

FE TR AR A A e, AR R A AR

Transition Period Expiration

porl- Y Edlb]

Other Factors to Consider
REERMHMER

Limitations of Consensus Standards
SRR 1 JR PR 1
— Specific device may raise issues not addressed by consensus standard
— RESE BRI B 2 A SR R i i R
— May require animal testing or clinical study
- R ESY Il PRI 52

When Devices or Standards Change After Marketing Authorization
AR L T VAT R AR
— Changes do NOT retroactively affect a product’s clearance or approval
— RSN RO SRS b VAT A
— FDA actively assesses the impact of changes
— FDAEZ) A E 150




Internet Resources

P25 IR

National Institute of Standards and Technology:
155 b 5 AT S B -
hitps://www.nist.gov/standardsgov

CDRH Standards Program:

CORHERHENF ¢
Devices/D
FDA Standards Database:
FDARRESH
fd fm

Device Advice: Comprehensive Regulatory Assistance:

WL T U e

fd IDevices/D htm
CDRH Learn
CDRH?:2]

DRHL htm

FDA SMG 9100.1:
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Contact Information
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William (Bill) Sutton
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B AEHEELE
William.Sutton@fda.hhs.gov
+86 10-8531-3660 Desk Phone
FENL: +86 10-8531-3660




P g, i)

& o
Optimizing Standards for Regulatory Use
IMDRF Technical Document

Part1” IMDRF Standards Work Progress

National Institutes for Food and Drug Control Part2  Optimizing Standards for Regulatory Use
(Institute for Medical Device Standardization Administration,
National Medical Products Administration)
Zheng Jia
March 15,2019

= \E D, ; 2 A,
I. IMDRF Profile s Il. IMDRF Standards Working Group Profile e
Aé.l ‘& Aél
In March 2016, IMDRF Management Committee approved the establishment of “International Standards Research Working
»>Formally i in 2011, the i Medical Device Reg Forum (IMDRF) is now the most WS ; 1 i 3
Group”, which aims to investigate how to enable international standards to better satisfy regulatory demands:
important i iation in the field of i { medical device lation. Its main objective is to
gecs el e atonaimedical deyice regulalory prncieiie Slaligteicency International standards play a very important role in promoting global medical device
and convenient medical device regulation mode and accordingly protect public health and safety to the greatest regulatory synergy
extent:

International standards jointly recognized by regulators of member states only
* Including China, IMDRF now has 10 full member states. ‘4 _account for a small percentage. Great difference exists between different states.

By establishing research working groups in hot fields in which regulators of all member states are

The transformation of international standards from ‘index measurement” to ‘risk

A and publishing IMDRF guideline . IMDRF guides and stimulates the analysis” brings challenges and impacts to the regulatory systems of member states

global regulatory convergence.

By far, it has published 26 Technical and 17

Dy, WD
V) Yy )
s » Overall objective: to improve international standards

Phase Ill (March 2018 to September 2019)

d ¥ Update the st of IMDRF intemational standards
> The conveneris Scott Colbun from the US FDA. v Analyze the poiicies on the recogniion of standards and technological disparity of
member states

Phase Il (Deferment was approved in September 2017. October 2017 to September 2019)

» The working group has totally 21 full members:

« Representatives of 10 countries, namely China, Germany, USA, Canada, Russia, Brazil, v Compie IMDRF technical document Optimizing Standards for Regulatory Use;

Japan, Singapore, Korea and Australia v Faciltate and IEC/ISO;

Representatives of EU and WTO Phase | (March 2016 to September 2017)

v
+ Representatives of medical device industry associations, DITTA and GMTA > o
i member stats for their degreeof
——— ¥ Discuss with IEC/ISO and put forward possible improvement measures
! Eme
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lll. Main Achievements goy
R Aé.lﬁ

(1) by during the adoption of i i and ir
in international standardization:

Except for FDA, in other states, only a small percentage of supervisors are IEC/ISO
registered experts

in the voting for

Process documentation of international standards cannot be effectively obtained and traced

The introduction of risk analysis into international standards makes it hard to unify the
standards of supervision

The requirements and test methods of some international standards are not clearly
defined

Someii bscure language and tend to cause ambiguity

SF Dy,
yroyd
(3) Cooperation with the tional Organization for

+  IMDRF signed memorandum understanding between ISO/TC210 and IEC/TC62
*  Actas Grade A Liaison Man

Exchange visits of
representatives to
attend high-level

IMDRF s entited to
send representaives to
take partn the

IMDRF i entiled to
obtain relevant working

IEC/ISO provides Adequately consut
information about IMDRF before

meetings and to take forthcoming approving the project documentsand draft !
partin the draftingof | | intemational standards proposal o standardsof [EC/TCG2 | | 2ctites of IEC/ISO
E technical committees
mpartant pocy meetings inematonalstandards andIS0/TC210
and working groups
documents

o o 6 o o

LU

st

> Issued questionnaires to IMDRF member states to investigate how their medical device regulators adopt standards:

Do the regulator has a special standards
management department?

Does it accept demands for
recognition of standards Is there a procedure for the
proposed by the public? recognition of standards?

P74

Is there a list of recognized
standards? Is it open to the
public?

&[] ) Effect of standards in the
evaluation of conformity?

52

LD

priy ]
(2) In November 2018, IMDRF technical document Optimizing Standards for Regulatory Use (IMDRF/Standards WG/N51
FINAL:2018) was officially published:

oreis wl

({. ) IMDRF i

Fimal Document
P— - (s et b bt e
\atharngGrony R S g e

8
- L g F gy
IV. Basic Information about IMDRF New Projects ot
> In March 2018, the project proposal of Update the List of International Standards Recognized by IMDRF made by China
with unani I of IMDRF Comittee.
Recognition of Standards
Compare and analyze policies on the Similariies and differences of Update the list of international standards
recogrition and adoption of standards different IMDRF member recognized by IMDRF and member
implemented by medical  device st in the recagniton of states’ recognition and adoption of such
requiators of different mermber states. Intemational standands standards
10
FD
Emmwn
Aél j
» Update the list of recognized standards by IMDRF, including 1,069 standards from 75 IEC
and ISO i ittees and branch i
Mandatory?
. Fully recognized?
Recognized by Y 9
member state?
Reasons not to
o recognize
12



LU

yroyd

> Intotal, 10 member states and 2 non-member states Indonesia and New Caledonia gave
feedback:
| usA

Questionnaire

- _—
List recognized by SummaManalysis
member states

China /

WD,

yroys

Part1/ IMDRF Standards Work Progress

Part2 Optimizing Standards for Regulatory Ust

LU

II. Background @g

> IMDRF has reached the consensus below:

. i i based on science, d reflect the best

relevant fields as a whole.

« Relying on

factorto estabish and perfectreguiatory system

‘Simpify the process of e’
aluation and improve effici

Objective evaluation o

safety and effectivene Establish effectiv.

ency = e dialogue

Accelerate international medical device regulatory
convergence

> However, regulators of member states discover that: the development direction of standards is now weakeningiits role in
regulation and supervision of medical devices

53

V. Preliminary Survey Result of New Project iﬁ‘f}

> Policies on the recognition of standards of member states
+ 11 states have official procedures for the

recognition of standards (except Brazil)
8 states have independent standards management

departments
+ 11 states have developed relevant ‘ .
regulations and directives on medical R it A T
i ecognition
de_vn:es (except Canada) g standards (except Australia and
+ Stipulate that manufacturers should or Policies Russia)

can use medical device standards to
prove its compliance with regulations

eut

10 states make the list of recognized
standards available to the public for free
(except Brazil and New Caledonia)

LU

I. Overall Structure ‘Mé

01 w Introduce the background and significance of developing standards

Make explct the appicable targets

03 Define commonterms
04 Put forward general principles on “good" standards
05
06
07 [t IMDRF and activtes of international standardization

andarizaio

LN
by
> IMDRF compiled the Optimizing Standards for Regulatory Use: make explicit suggestions to medical device

regulators, standards devels and other to improve standards and to
enhance the regulators’ confidence in the adoption and evaluation of standards

Tolnternational Organization or

To regulators Standardization

Attachimportance to the
supenvision of the progress of
science and practices

More standards will be
adopted and promoted by the
international community

To manufacturers To the public
‘The harmonization of Obtain safer and more
standards wil accelerate the effective medical devices and
product launching and promote therapies

international trade



diny SF Dy,
lIl. Definition j‘;‘fé
> Definition of consensus:

General agreement, characterized by the absence of sustained opposition to substantial issues by any important part of

the concerned interests and by a process that involves seeking to take into account the views of all parties concerned
and to reconcile any conflicting arguments.

Note 1: Consensus does not mezn unaririty
Note 2: source ISO/IEC Guide 2 2004,1.7

Absence of
e General
b Agreement,
substanial issues s
19
oy,
V. General Principles of Developing “Good” Standards yrovd
(1) Meet one or several basic principles of IMDRF:
v The scope related to the standards corresponds to one or several basic principles of
IMDRF
v The level required to be reached in the standards can objectively meet the
requirements of relevant IMDRF basic principles
v There are specific methods and steps to test whether each requirement in the
standards is met and specific indexes and inspection methods to evaluate the
conformity
Dy,

st

(3) While developing standards, follow the consensus process and consider interests of all stakeholders through consultation

—
Opnand rane® Consensus.

Consensus Principles@

54

Wy
IV. Core Concepts g‘fé
»  IMDRF's expectation of “good” standards. Being “good” means it can be adopted by the regulators:

Supportthe basic

Emphasize 02 Followthe principle
principles of safety performance rather of consensus
and effectiveness than design /

Ay,
e
=)
(2) Performance principles:
‘Some circumstances and products clearly reflect that it s necessary to (such as
but consi tions shall be given to the inciple i d of the designing istic of specific devices to the greatest
extent to stimulate th i i
Example: Table standards b
Design requirements: a table should have four wooden legs. > L‘L
Performance requirements: a table should remain stable despite of the impact of external forces.

JL

SED

s

(4) “Good" standards should also have the following features:

Standards shoud reflec the state-of-the-art technologies

01

Advancement
Interested partes should reasonably obtain 06

‘standards and relevant documents ¢
AcCesSibilty m,

Consensus

02

< B verifable and objectiie
N\~ Verifiability

05 03 “The testing methods provided in the
Relevant femns, signs and techrical . standards shouid lead to consisent
contents are coordinated

Coordination results in diferent testing organizations

Repeatabilty
04

Explicitness

‘The standards should be explct, clear and easy to understand



VI. Specific Suggestions on the Improvement of Standards goy

ot

Whether the increased range of application corresponds o a certain IMDRF basic principle and which one.
Add appendix to compare the temns of standards with corresponding IMDRF basic principes.

Add appendix to expian the requirements of standards and the principes of testing methods

Add appendix to lustrate the diference between the ol editon and new ediion

(1) Totally 12 suggestions on the improvement of standards, mainly include four aspects:

9 Increase content

Quantiative The requirements of standards should define the acoeptance conditions in a quanttatve way, incing
Requirerments required cinical performance
Ifthere are no expict acoeptance conditions, define ofher methods 10 prove the conformit.

Feasible method + Descrie thetesting methods in detal to ensure the success and consistet results of tests
. « Explain why some reasonable and predictable risks are not included in the standards
-2 Exceptions « When certain danger is dearly poited out but o specfic requirements on risk reduction are provided  in the

standards, guidance on how to properly dissolve such isks shall be provided.
Ifthe standards allow the dediaration of conformity when certain acoeptance condion of requirement is not met,
‘explan why suich acceptance conditon is not mandatory.

e
e
Aé.l E
(3) Use standards to meet the IMDRF's basic principles of safety and effectiveness:
Pusfoomance: Example of basic principles:
‘manufacturers. 1
Ecamlo of e sandarts. EC GGU1-161010-1 guatons o ot paomare
Technical performance: [ e
cscaneity
ety
i T
T o ‘Exampl of basic princpls:
1
ST e e
i dtomin e eree
T T
Eranpl ot sandats
ECHIROY 12005 i -Gk U
‘Example of other standards: 150 14155:2011Clnical nvestigation of medical devices for human subjects -
ECote1 st Gl s e iy ndbasc AT
‘perfomance) Example of l requirements:
<1 (parale requrements) Spitiiini i

1SOM0601.261201 Modcal okt et P 251 P
2x (e rquemers S e ko

or sovaralINDRE b, whh may mpose spactl st equpment- Cause 20112.1.101 2Agpendi EE.

roqurements on such devess.

cations o

peraton a

hands in “enhancing the appl

ators' effect ment in al phases of standards development,

LU
AR
Aki é

(2) For al key processes of of standards

> Oneach ph:

think over how relevant

Review Training

used by regulators

‘Advanced research on
project proposal

4 . ad -

ocical o sdards shallbe organized on a regular basi.

i
X "
alelo o cevsoprentof sandrts.
VII. Enhance Regulators’ Involvement in Standardization Activities e
i Aél é
involve supervisors in intemational
standardization activities
to enable their opinic better
Early involvement in the development of international standards
Early I
is Key
Stability of contant
oppermnity 1o
change
»

THANK YOU
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An Introduction:

American National Standards Institute
United States Standards System

ANSI

American National Standards Institute

Key Terms

= Standards
— Market-driven product and service specifications
(e.g., technical requirements, management systems, etc.)

= Regulations
— Mandatory technical specifications, which may include
particular standards or conformity assessment procedures

= Conformity Assessment
~ Processes and systems used to verify the compliance of a product,
person, process or system to either a standard or a regulation (e.g.,
testing, certification)

ANSI

American National Standards Institute

= The American National Standards Institute leads standards,
conformity assessment, and related activities in the
United States of America.

= Founded in 1918, ANSI is a private, non-profit organization.

= ANSI is not a government agency or a standards developer.

ANSI ©2013 ax51
Siide 3

pleiro A Introduction to ANSI and the U.5. Standardization System

= Represents U.S. globally = Offers neutral forum

= Ensures integrity of the = Accredits standards
standards and conformity developers and conformity
assessment system assessment organizations

= Coordinates partnership
between U.S. public and
private sectors

ANSI © 2013 851
Side 4

leiero A Introduction to ANSI and the U.5. Standardization System

ANSI

American National Standards Institute
= U.S. member of ISO

= U.S. member of the IEC,
via ANSI’s U.S. National Committee

= aU.S. member of IAF and ILAC

= member of regional forums in the (-!
Pacific Rim and the Americas ,ﬁ' I:ENELE[:
= liaison with groups in Europe,
Africa and the Middle East @ s @
TECNICAS

= bilateral agreements with
other national standards bodies L (&)}

Snapshot: ANSI International, Regional, and Bilateral Activities

U.S. Private Sector U.S. Public Sector

Com Trade Associations Government Agencies

Consumer

Foreign Bodies (ANSI Peers) Regional Bodies
- .‘i::
7 S

ndards

s)

Y CENELEC
=

iy [

ANSI © 2013 axs1
Siide 6

ot v s . Introduction to ANSI and the U.S. Standardization System

European

Organiz

among others



http://www.abnt.org.br/default.asp
http://www.sac.gov.cn/home.asp

The ANSI Federation represents more than 125,000 companies
and organizations and 3.5 million professionals worldwide

Members of the ANSI Federation include. . .
= Academia = Professional Societies
= Individuals = Service Organizations
= Government = Standards Developers
= Manufacturing = Consumer and Labor Interests
= Trade Associations = and many more
ANSI 02013 a1
pltere SIS Introduction to ANS and the U.. Standardization System Siide 7

U.S. Standards and Conformity Assessment System
comparison with many other economies

= Emphasizes private-sector standards solutions

= Relies on private-sector compliance verification for both
regulatory and non-regulatory functions

= Provides a strong voice and greater authority to standards
users and individual stakeholders

ANSI ©2013 ax51
Siide 9

leiro R Introduction to ANSI and the U.5. Standardization System

U.S. Standards and Conformity Assessment System
reliable - flexible - responsive

= Market driven
= Flexible and sector-based
= Industry-led and government-supported

This system is designed to . . .

= Support a broad range of stakeholder engagement

= Address emerging priorities and new technologies

= Allow stakeholders to find the solutions that best fit their
respective needs

UINITID STATIS STANOARDS STRATIGY

Y 4
As defined in the United States Standards Strategy
www.us-standards-strategy.org

ANSI o3
S 11

Introduction to ANSI and the U.S. Standardization System
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U.S. Standards and Conformity Assessment System
comparison with many other economies

Approach in
many economies

United States
Bottom Up

Standards users drive
standardization activities

Many other economies

Top Down Approach

in the United States

Standards bodies
drive standardization activities

U.S. Standards and Conformity Assessment System
the public-private partnership

= No single government agency has control over standards
— Each agency determines which standards meet its needs

= National Technology Transfer and Advancement Act
(NTTAA) — Public Law 104-113
Encourages each government agency to seek existing private-sector
standards that are appropriate for its purpose and mission

ANSI © 2013 851
Stide 10
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U.S. Standards System
a market driven approach

= In the U.S. alone, there are more than 100,000 standards

These documents are being developed by:
— standards developing organizations (SDOs)
— over 500 consortia

thousands of committees

Over 9,500 approved American National Standards

(awsi__

©2013 ANSI
Introduction to ANSI and the U.S. Standardization System slide 12




U.S. Standards System Q s U.S. Standards System

guiding principles different tools for globally relevant standards

= Standards should meet societal and market needs and should not be

C . Participati Di Participati .
developed to act as barriers to trade National Participation irect Participation Consortia
(one country one vote)
= The U.S. endorses the globally accepted standardization principles of = Treaty Organizations | = Nationally Accepted
the World Trade Organization Technical Barriers to Trade Agreement = Non-Treaty = Internationally
Organizations Accepted
— Transparency — Coherence E P
Openness Due process
| iali . . Examples Examples Examples
- Impartiality - Technical Assistance 150, IEC, ITU, CODEX, etc. | ASTM International, IGRS, W3C, etc.
— Effectiveness and relevance -~ Flexible ASME, SAE, etc.
Consensus Timely "y/ WORLD TRADF
/ ORGANIZATION
— Performance-based — Balanced
ANSI - GMS\I -
pleter SHDOIO Introduction to ANS and the U.. Standardization System Side 13 pletere SRDOIO Introduction to ANSI and the U.S. Standardization System Stide 14

U.S. Standardization System
examples of ANSI-accredited SDOs and U.S. TAGs

American National Standards (ANS)

3 American AT, N =
m ASTM Society of ACSME termationat &
= Currently there are approximately 225 ANSI-accredited International pechament e s ;#rzi,’l..‘é‘.»
standards developers
— Not all standards developed by these organizations are American ADA National PERES hational Fre l *\‘ I
N . N =\ =\ Manufactt A iati
submitted for consideration as ANS Association R acionCrs. sy ssociation NFER
i i i oAr ; = .
= There are approximately 10,000 “""“”“"‘““"°"°'5“f"““'d‘ SAE International msummlEEE : oo S
American National Standards Society of Automotive Engineers Hecrcaland s Underwriters Laboratories Inc.
. Ar i "
= Learn more: www.ansi.org/ansvalue society Ascs american ﬁ And more than 200
g;‘:;:rs pa A Institute additional organizations
i
ANSI © 2013 ANsH ANSI © 2013 ANsI
oIS Itroduction to AV and he .. Standaraton System Sioe 13 oo SO Inroducion to AN and he .. Standarzaton System S e
Getting Involved in U.S.-Based SDOs Getting Involved in U.S.-Based SDOs (2)
e e i e
S il vusses
- i
@) e i o [ ey
ANSI ANSI
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U.S. Standards System
examples of roles and responsibilities

Coordinates U.S. system and
policy development

ANSI Standards Companies Consumers

Developers

Government

Independently runs standards
development activities

Coordinates and monitors
USG use of and participation
in VCS activities

Legal metrology and
WTO-TBT enquiry point

Provides technical input for
standards development

Participates in
U.S. policy development

ANSI

Introduction to ANSI and the U.5. Standardization System
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Snapshot: ANSI International, Regional, and Bilateral Activities

U.S. Private Sector

U.S. Public Sector

t Agencies

Regional Bodies

among other
bilateral relationships

( ANSI © 2013 axs1
b Introduction to AN and the US. Standardizaton System Siide 6
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As defined in the United States Standards Strategy
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SIEMENS
Healthineers -

International Best Pr
Conformity Assessmé

Yan Huaguo, Siemens Healthineers
2019-03-15, Beijing

Conformity assessment testing and certification

¢ ILAC

Laboratory itation C

« CB

Certification Bodies' Scheme

+ CCC

China Compulsory Certification

* NRTL
Nationally Recognized Testing Laboratory

INMETRO

Itituto Nacioal de Metrologia, Qualidade e Tecologia

¢ Others

Note: [ECEE -The IEC System for Conformity Testing
and Certification of Electrical Equipment

SIEMENS .
Healthineer:

3
© iemens Heathineers L1, 2015

ILAC:
International Laboratory Accreditation Cooperation

The goal of ILAC :

1) Research laboratory accredited procedures and specifications
2 ) Promote the of y
3 ) Help developing countries establish laboratory accreditation systems

4 ) Promote mutual recognition of laboratories worldwide and avoid unnecessary duplication of

reviews

Role of ILAC Mutual Recognition Arrangement (MRA):

By establishing a mutual peer review system, the ILAC forms an international multilateral mutual
recognition mechanism and promotes the use of recognized laboratory results through multilateral
agreements, thereby reducing technical barriers. As of March 2019, 100 laboratory accreditation
bodies including China have become members of the ILAC and signed Mutual Recognition
Arrangement to gradually end the history of repeated testing in international trade and realize
products. The goal of “accredited once, accepted everywhere” has laid the foundation.

and promote international trade

Healthineers

s
© Siemens Healthineers 11, 2019
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Conformity assessment testing Heatthmoere
Conformity assessment

+ Demonstration that specified requirements relating to a product, process, system, person or body are fulfilled

Note: The subject field of conformity assessment includes activities defined elsewhere in this International

Standard, such as testing , inspection and certification, as well as the accreditation of i

bodies. (ISO/IEC17000:2004)

Conformity assessment testing
« Determination of one or more characteristics of an object of conformity assessment, according to a procedure

+ Anelement of also known as

testing, or type testing

« Testing or other activities that determine whether a process, product, or service complies with the
requirements of a specification, technical standard, contract, or regulation.

2
© iemens Healthneers 114, 2019

ILAC: Heatthincers
International Laboratory Accreditation Cooperation

Regional Accreditation Bodies signed mutual recognition agreement (MRA) which came in force on 31th
January 2001:

APLAC  Asia Pacific Laboratory Accreditation Co-Operation
EA European Co-Operation for Accreditation
IAAC InterAmerican Accreditation Cooperation

ILCA Member:102 Accredited Body till Feb, 2019

y S GHINA. Paoples n2A UNITED STATES
Repuskc of OF AMERICA
Chia Natonai Amican ssociaion
NAS i Peivvdion
for Confority Aecredtaion
WV i
DAKS. ey | Accreditation is the independent evaluation
of conformity assessment bodies against
[T recognized standards to carry out specific global trust
by activities to ensure their impartiality and

Testing - Cafration — nspection
competence.

.
© iemens Healthineers 114, 2019
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Example: Electrical Medical Devices Safety Heatthmmeen

IEC 60601-1 Medical Electrical Equipment
Part 1: General requirements for basic safety and essential performance

IEC 60601-1-X
Collateral
Part 1-10: Physiological Closed-Loop Controllers
Part 1-11: Home Healthcare
Medical Electrical Equipment
IEC 60601-2-X

Part 2: Particular requirements for basic safety
and essential performance
©.9. MR-, endoscopic-, ultrasonic equipment

Particular Standards

-1-1: Medical electrical systems and
-1-4: Programmable medical electrical systems is integrated in IEC 60601-1 Ed.3

© Siemens Healthineers 11, 2019

SIEMENS
Healthineers "

Unrestrcted © Semens Hesktheare Gmbi, 2019

Test report for approval in different Countries/Regions

«  North America (USA/Canada)
= NRTL 3rd party lab approvals with factory inspections
> CTL descriptive reports, submitted to UL, SCA, SGS or TUV,...
*  Brazil
- IMMETRO Certification

- ILAC* reports, submitted to IMMETRO certified labs, e.g. SGS, TUV Rheinland, TOV SUD ...
with factory inspections

* China
> NMPA approval
> With NMPA recognized 3" party labs such as LMTI, CMTC

© Siemens Healthineers 1t 2019
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Standards for Conformity Assessment Testing Heatiimens:

IEC 60601-1 o

s GE

b N RS 6 R I I 5 b i

T ]

INTERNATIONAL
STANDARD

ANSI/AAMI ES60601-1:2005/(R)2012

EUROPEAN STANDARD EN 60601-1/A1
NORME EUROPEENNE
EUROPAISCHE NORM Gctover 2013

CAN/CSA-C22.2 No. 60601-1:14

© iemens Heathineers 11, 2015

Market Access to Global Regions

& CI

Ce )

Large diversity of legal requirements for market placement of medical products in different areas, but most of them
are technically based on the IEC 60601-x-xx standard family

© iemens Heathineers 1, 2019

Test report for approval in different Countries/Regions

* Korea
- Recognition by Kolas
-> ILAC reports accepted, but on-sif

inspections needed
-> Provision of CB* reports/certificates speeds up the approval process

* Rest of the World (Europe, Japan, MEA,...)
-> Reports with ILAC accreditation sufficient

-> Alternatively CB reports with 3rd party labs

* The need for CB reports for Korea is not completely clarified and understood yet.

© iemens Healthineers 114, 2019




Test report for approval in different Countries/Regions

S e

China NMPA Test report by NMPA Recongized Testing Lab (eg, BIMT, CMTC, LMTI...
UsA + FDA * No specific requirement for test report, ILACreports highly accepted
« OHSA NRTL * NRTL test report and certification
Canada * Health Canada * No specific requirement for test report, ILACreports highly accepted
. scc * NRTL test report and certification
EU CcE No specific requirement for test report, ILAC report highly accepted
Brazil « ANVISA * ILAC report or
* INMETRO * CBreport (CTF Level 384 not acceptable)
Japan PMDA ILAC report
Korea KFDA ILACreport or CB report
Rest of the world - ILAC reports accepted widely
@ SemensHeatiners 1, 019

Healthineers™

mens Heatthcare GmbH, 2019

Standard application and Testing during design and
development

Product Engineering Process X-ray product

Typical and their to

High voltage generator IEC 60601-1 / 60601-2-54

Tube assembly IEC 60601-1 / 60601-1-3 / 60601-2-28
C-arms / Basic Unit / Wall stand IEC 60601-1 / 60601-2-54

Ceiling stand IEC 60601-1

Collimator IEC 60601-1 / 60601-1-3 / 60601-2-28
Image detector 1EC 60601-1

User interface 1EC 60601-1

Patient table 1EC 60601-1

Image system 1EC 60950-1 / IEC 62368-1

Display system 1EC 60601-1

X-ray Angiography System IEC 60601-1 / 60601-1-2 /60601-1-3 / 60601-2-43 /

60601-2-54

w
© Siomens Heathineers 1t 2019
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Summary of test report for market access

¢ The ILAC report is very helpful and has been widely accepted

* NRTL reports and certificates are mandatory in the US/Canada

* CB report is helpful but not mandatory

© iemens Healthineers 114, 2019

Standard application and Testing during design and development Healthineers -

Product Engineering Process X-ray products

Angiography

* C-arms

* Tube assembly
* Collimator

* Image detector

* Patient support
* User interface

* Display
* High voltage generator

* Image system
* System control

© iemens Heathineers 1, 2019

Standard application and Testing during design and development Hmft'::‘:::é 3

Product Engineering Process

V-Model for product development

Product requrements Saies
Cason

[— oottt

an

Spoccaons ] Cowics tosting I

© iemens Heathineers 1, 2019




Standard application and Testing during design and development Comformity Testing in Siemens Healthineers Heatthmenei
Product Engineering Process
2
e NCB DAKkS NRTL Lab
:
‘ requirements | regulatory requirements. SRS System requirements specification

SFS  System functional specification
SSFS Subsystem functional specifications
SSIT Subsystem integration tests

SIT  System integration test

ST System test 19

El
© Siemens Healthineers 11, 2019 © iemens Heathineers 114, 2015

Corporate Testing Laboratory — Heatthmears
Creating test reports for worldwide market access

Conclusion

Qualfed personnel s Cetsbished ity Wanagement 5

System according IEC 17025 53" Acceptedin person by 3 parties

m e s e
Standards Socumenieton Reports Spproval the inspection reports could be the self-i ion reports of the

ori ion reports
Ry issued by qualified medical device inspection institutions”.
= w @
@) o, @),
—-—
R
! * Electrical safety. *3"party approval to
. & = -
& e E. e S
* Test sites within the laboratory * User manuals CSAand TOVPS
e B
.
i -

SIEMENS s SIEMENS
Healthineers

Thank you!

Yan Huaguo

Siemens Healthineers BACK UP

huaguo.yan@siemens.com

© lomens Heathineers 1, 2019
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Certification, Testing, Inspection

Certification

Certification is the provision
by an independent body of
written assurance (a
certificate) that the product,
service or system in question
meets specific requirements.
Certification is also known as
third party conformity
assessment.

Testing

Testing is the determination
of one or more of an object or
product’s characteristics and
is usually performed by a
laboratory.

For example, many people
have their blood tested which
involves analysing the blood
against a number of
characteristics such as
whether it shows the
presence of a disease, or
genetic disorder.

SIEMENS ..,

Healthineers "

Inspection

Inspection describes the
regular checking of a product
to make sure it meets
specified criteria.

Fire extinguishers, for
example, need regular
inspections to ensure they
are safe for use.

s
© Siemens Healthineers L1d, 2015

73




SIEMENS ...,
Healthineers "

ElfR&ESLE: 518

HE, A FETRAERAT
2019-03-15, 3L

SETERNSIAE

* ILAC
International Laboratory Accreditation Cooperation

EFERE AT A (HER
IECEE CB TECEE

Certification Bodies' Scheme IAMEATAZAZ Seneni

@
China Compulsory CertificationsREBBHRAIE @

* NRTL (@)
Nationally Recognized Testing Laboratory EIZRIAF LG = f'm“ )

¢ INMETRO éj‘ :
Itituto Nacioal de Metrologia, Qualidade e Tecologia BFEEIZREESHEAIMBIAIE _:

- Rt e

i IEceE: B TRRSBTFRaBlit SINEA

3
© iemens Hesltineers 114, 2015

ILAC: HooSIEMENS .
o . ealthineers "
EfFLIREATSIFAR

ILACE#RA :

1) FRERFARTRREFAIAGE ;

2) HEhEREARTRR | (EHERES |

3) FEYREPESRE LR AR ;

4) {EHHEFBEMTRETIA , BRIV ENESITH.

IACSHIFIAMNY (MRA ) 1EF -

IACEISE B RHTITEHIE , RERRSOEAE , FES SmUBHISATIRE
WEERNRIF , MTTRDRAREESR, #102019538 , BIEREEMAI100 TR EATTH
M AERREREATSIFEANERNE , HEET SUEIMNYL , ARSERERRS
RESHNNEE , TR RGN, SIRFEN HEIREE T HA.

s
© iemens Hesltineers 11, 2015
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S
BIEITE (conformity assessment)
o 5@ (8RS ) . 3R AR ARSHUEBERIIMERRIGEIHERNES.
E  AEITENT AT EESN. REFHAE , RN EEEETWRIARIE. (6B/T27000—
2006 , 1SO/IEC17000:2004 )
BHETERA (conformity assessment testing)

.+ RREFREORITENRN— RS MEIEANED.

EHEIFE (conformity assessment)—MERERS , BARARFE MR (compliance testing), BRESTAR
(type testing),

WERYE. FRIRSESHAERATE. BARE. ARENENMIRbE.

© Siemens Healthneers 114, 2019

. SIEMENS .-,
ILAC: Healthineers "
=rhpachy a,
EPFEIEEIA T S(EARA
MTFRIGATHUSEEEIAMNMRA) , B20015F1 31 BREY:
APLAC  Asia Pacific Laboratory Accreditation Co-Operation T ASEIZRIART & 1FELR
EA European Co-Operation for Accreditation BRIMIART S{EHR
IAAC  InterAmerican Accreditation Cooperation jZSSIAB] & 1F4HLR

ILCA FR: E1b2019¢F28 , HE1025ATHH

CHINA, Peoples A2 UNITED STATES
Repubic of OF AMERICA
American Associaion
for Laboratory
Accrediation
b R INER RSB AT TER
P AR TR ATERATRED.

sche
DA . Advediienngsstcli
=lcmon

global trust

Testing - Calbration - Inspection

.
© Semens Heskingers 11,2019
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20 ERBRSIRERLImE Healthineers ="

IEC 60601-1 ERBSRE
18RS BARSHEANERER

-1-2855): FEREHREIE
-1-35B%Y: 4RENEM (XEER)

IEC 60601-1-X L oRt
ol L8 RAERET

-1-10885): TR
1115 REDERGE

ERESEE
IEC 60601-2-X B8RS BERSMBFUENERAER
ERIRE

0: R, RN, BAESRE

o -L1ERS ERRRSRGALIR- 14805 ARREMRESARS (PEMS ) BEEANIEC 60601-18=kRF(14,16515).
7

© Semens Healthineers Lt 2019

SIEMENS ..,
Healthineers -

FRERSHRHBIHEMEURSER

- LRI (EE/MEX)
> EUSE=TIEIEENRTL (JLEERIATTEIEE)IA T H 5eh L HE (Factory Inspections),
> CTURSHARMHRE | 123248 UL, SCA, SGSERTOVEHA,...
- BA
> IMMETRO(BEERER SHARMR)IES
> LACEIFEREATS(EEAR) INFTRERZEIMMETROINELIE, 4. ses, TOv 58,
TOVSUD ... H5ERE T I8E,
- HE
> ERBRESEERBNMPARAT .

> NMPAIARIRYSES S RITE YT TR BT RIS AR (M), LiSTHEST SRS MAT
(emTC),

© iemens Hesltineers L1, 2015
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SETERNTRE HeaSIEMENS ..
IEC 60601-1 B

INTERNATIONAL o GB

STANDARD B AR SN I N I S o

G a0 120y s 1 0

ANSI/AAMI ES60601-1:2005/(R)2012
EUROPEAN STANDARD EN 60601-1/A1

NORME EUROPEENNE
EUROPAISCHE NORM October 2013

CAN/CSA-C22.2 No. 60601-1:14

SHHHRENER
g E
A (€3
OsHA

i
=

EFTREARISRKIHRMEEEERERRA | ERAR EXSREEC 6060100 FRER RN,

© iemens Heakthineers 114, 2019

FRERSHRHIFEMEURSER

c BE
> KOLAS(FHEIRIE-SEIHMERHIEHSAENATIART
> ERIACEFEREATESFAR)IATIRE , (ESTRIFHEN,
> {RtceiRE AEBISINRT S,

 WREMBKEM , BF , PRETK ., )
> IACERFRIE AR SR ARATTRE RS,
> HERUB=HLRENCBRE.

* BECREML B FL BRIER,

© iemens Healthineers 114, 2019




FRERSHEBHEMEREERK

FE ERGREEEEE(NVPA) R R B ST (NMPARART RO SEI0 = H B A MR &5 (0

ST B AR AT —BIMT, LSBT R MASNIAT—cMTC, 3T
FEETHEMLRIENT—LMTI..).

Ei) « ZERSNHNEERFA) - WHOURETARER  BRIACATIRENIRE
+ AEERATLRE - SRENRTLASIHRERIES.
(OHSA NRTL)

meEx * NEAEEER(Health Canada)  + XHRMRETRHER , ERUACATLREWAIRE
+ MEXRERRA(CC) « IREINRTLAGRTHRESRES,

B CEIAE IHEMRETATHER | HFIACAFTER =R,
BA -+ BEERDERERANVISA) ILACHR S

- EEERERSHEARNE - RS (RESEFURIRE-CTFER 34

(INMETRO)

BA BALRHET ENEER IACART SR =R,

(PMDA)
&5 SERREREERKFOA) BRIACATTR=MRS.

ECBiRE

HREfIR - LACHRESS iz

© Siemens Healthineers 11, 2019
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IRIHIF RIS 2RO R A R st Heatthineers -

XEIEF M mIiRidiE

BRI RIATE

WERER IEC 60601-1 / 60601-2-54

HEERN IEC 60601-1 / 60601-1-3 / 60601-2-28

(¢33 IEC 60601-1 / 60601-2-54

FRRZR IEC 60601-1

HEER IEC 60601-1 / 60601-1-3 / 60601-2-28

AR 1EC 60601-1

BRRE IEC 60601-1

BE IEC 60601-1

HRER IEC 60950-1 / IEC 62368-1

BFRRHR IEC 60601-1

XPPRERRR IEC 60601-1 / 60601-1-2 /60601-1-3 / 60601-2-43 /
60601-2-54

n
© Siemens Healthineers 11, 2019
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HIGENGIREEE
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stryker

Jamie Zhang

Senior RA Scientific Officer of Stryker
March 15th, 2019 Beijing

March 12,2019

About stryker

Join in Strykerin the end of 2017.

Integrate and company’s ultimate goal of
global design and manufacture.

Work in
for .

Medical Device Testing And Supervision Center

Developed more than Chinese Industrial medical device

standards.

. of ISO/TC249/JWG6 and IEC/SC62D/JWG37.

Developed ISO International Standards.

Definition- Standard & Standard & Stryker

Technical

WTO-TBT Agreement

Standards Documentapproved by a recognized body, that
provides, for commonand repeated use, rules, guidelines or
characteristics for products or related processes and production
‘methods, withwhich complianceis Itmay also
include or deal exclusively with terminology, symbols, packaging,
‘marking or labelling requirements as they apply to a product,
processor production method. ... Standards as defined by IS0/1EC
Guide2 may or voluntary. For the purp this
‘Agreement standards are defined as voluntary and technical
regulations as mandatory documents. ...

114

mandatory standard

standard the application of which s made com-
pulsory by viue of a general law or exclusive
reference in a regulation

ISO/IEC Guide 2:2004
Standardization and related activities -
General vocabulary

Technical regulations Document which lays down product

ch which
It may also include or deal exclusively with
K ki

terminol
theyapply toa product, process or production method.

document, established by consensus and approved by a recognized body, that provides, for common and repeated use, rules,
guidelines or characteristics for activities or their results, aimed at the achievement of the optimum degree of order in a given context
3

Application- Standard And stryker

Standard

us Appropriate Use of Voluntary Article 6 China
Consensus Standards in Premarket ¢ .
Submissions for Medical Devices Medical devices shall meet the

or
when there are no relevant mandatory
national standard available.
Provisions of Supervision and Administration of
Medical Devices (State Order No.680)

Guidance for Industry and
Food and Drug Administration Staff

May.04,2017
- wEC TR
" AT, S A1 AT B
R T ATE
Several clauses from Standards are

e

actually when they’re referenced
by standards.

of different way to apply Stryker

standards

romare o

When need to be
considered

Need to be considered only after
recognized by FDA.

At least have two chances to offer
comments.

Must be considered when the mandatory
standard be implemented.

Only can be reviewed and offer comments
during drafting process.

Mandatory/Voluntary ~ Mandatory for mandatory standard Voluntary (Not mandatory)

‘Weakness of standard(No matter International Standard of National Standard)
* May not consider sufficient comments from different stakeholders

+  Only consider current technology

+ May have mistakes or unclear descriptions

Example- Al stryker
Technical Implementation Model

150 17510-2:2007

150 17510:2015

78




stryker

Example-

Description Stryker

IEC 60601-2-10:2016

Peak Value or Effective Value?

Guarantee the product safe and

effective when use the standard as
voluntary

March 12,2019

stryker

stryker

Product Development Process

il
R Design Review
Wser Needs o \l\ll"t‘
— csign Change
Design
Input
hitae
Design
Process
i
Design
Output
Ty iy He
Wit
—_——
s aion Nedal
BB R

Design Histary File

Mottt 120099

Basis for Stryker new product
development process.
Based on the FDA design control

guidance for medical device
manufacturers (11 March 1997)

March 12,2019

stryker

stryker

Product Development Process

Research
Phase

Design Transfer

Verification & Validation

March 12,2019

Product Development Process

Internal or Externally initiated
« Clinical needs
* Market opportunities

+ Business strategy

Externally initiated projects

* Idea Management

March 12,2019
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Process

Product Development

Gathering voice of the customer: surgeons, nurses, operating

theatre staff, regulations...

March 12,2019

stryker

Product Development Process

Translation of design specifications into manufacturing

ces e

ns

Mkl 120099

stryker

stryker stryker
Product Development Process
Product documentation Change control process
* DHF: Design History File Il
* DMR: Device Master Record
March 12,2019
15 March 12,2019 16
stryker stryker

Design input/output
verification/validation

* Technical aspects
* Product benchmarking

o Similar devices

(same indication for use)
o Predicate devices

+ Intended use

March 12,2019

Design input/output
verification/validation

Objective evidence with
¢ Handling tests
* Cadaver Workshop

* Clinical evaluation_

March 12,2019
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Design input/output
verification/validation
Objective evidence with

¢ Literature

.

Standards
User feedback

Benchmarking

Test methods

.

Interface analysis

March 12,2019

stryker

stryker

March 12,2019

Test Method Selection

Test method references

¢ Internal standard test procedures

e Standards (if suitable)
o IS0, ASTM, ANSI/AAMI, GB, YY---
* Literature *

* Customized methods *

* e.g. if no suitable standard

March 12,2019

stryker

AAMI

i S L
1 P TERMATION AL Y

Test Method Selection stryker

Systematic planning:

Standard test
procedures

Test plan,
protocols,
& requests

March 12,2019

stryker
Test Method Selection
Systematic planning:
Test plan,
protocols,
& requests
Ny Representati | | Sample size )
NE:;:::‘W m;l“;:; ds ves / worst & statistical Ft:ig::aﬁr
” ; cases method ”
March 12,2019
24

st r
Test Method Selection ryke

Standards (ASTM, I1SO) and their limitations for mechanical testing

May only apply to single components * May not be suitable for «non—

standardized» products

Usually do not define acceptance
o e.g. screws different from ISO & ASTM

specifications

criteria

May be suitable for «standardized»

products o e.g. plates that are not straight

o e.g. screw cified in ASTM F543
or IS0 5835, 6475 & 9268

March 12,2019
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Test Method Selection Stryker

Alternatives

* Develop alternative test method * Literature may offer
* Some standards mention o alternative methods

appropriateness of using different (e.g. to consider anatomical
test methods (see examples) situation)

*  “Predicate devices” may offer o input for acceptance criteria

o Benchmarks as input for

acceptance criteria

March 12,2019

Test Method Selection stryker

Excerpts from ASTM F543-13e1 Standard Specification and Test Methods for Metallic
Medical Bone Screws

<42 This specification provides performance { Excerpts from ASTM F382-14 Standard Specification and Test Method for Metallic

measuring mechanical properties in torsion of
Bone Plates gy cerpts from ASTM F382-14 Standard Specification and Test Method for Metallic
4.3 This dof Bone Plates

consider thel
<5 Multiple test methods are included in thi .

application
user is ot obligated to test using all of the d

bone. These test methods may also be applic:
dimensions and tolerances are specified here,

<A2.1.3 This test method is intended to evaluate the cyclic bending fatigue performance of the

select test methods that are appropriate fof * ® MUl bone plate, and may not be appropriate for al situations. When the structurally critical region of

B et o e aed 715108 d  the bone pate s shown to be lcated through a non-uniform region of the bone plate (1. a peri
selecttestr  prosinetic, contoured plate), it may be necessary to evaluate the cyclic bending fatigue
asubset of

performance of this region of the bane plate using a different test method. This is because it

Excerpts from ASTM F1264-16 Standard Specification and Test Methods for fit the non-uniform region between the loading rollers of a
Intramedullary Fixation Devices S ! n i

4.3 Multiple test methods are included in this standard . However, the user is not necessarily

obligated to test using all of the described methods. Instead, the user should only select, with
justification, test methods that are appropriate for a particular device design. This may be only a
subset of the herein described test methods.»

March 12,2019

Test Method Selection Stryker

March 12,2019

Test Method Selection stryker

Assembly

March 12,2019

st r
Test Method Selection Tyke

Static Torsion Static Force Dynamicloading
g
g 8 g
g | £
Rotation Displacement Time
* torsional properties « stiffness « fatigue strength
« driving torque « yield strength + median fatigue limit
 torsional yield strength + ultimate strength * cut-out behavior
* maximum torque + pullout forces .

March 12,2019

st r
Test Method Selection ryke

Staticloading Dynamicloading Statistical analysis
p=0.123

Displacement Time

R 9 >

E E o

- -

Displacement me

* static pre-test * testto failure * compare test groups

« define start point + estimate the median « significant different (y/n)

for fatigue testing fatigue limit

March 12,2019
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. stryker ) stryker
Test Method Selection Test Method Selection
T T = I Commulated Boneseres
« Insertion torque ¢ Static pre-tests » Components + Static pre-tests cuide Insertion Torque
« Torsional  Fatigue strength * Interfaces * Fatigue strength e 4 pointbending test of
properties (components or * Construct * Screw / nail . a nail locking screw
 Pull-out . ;.?(;lcslirit:]screw / + Dynamic interface
. construct tests e Shear-Off
plate interface Pin testing ‘ “‘"&'ﬂ Torque ‘
« Finite Element * Biocompatibility —p Force
Analysis * Reprocessing o
« Sterile Packaging BSM: Bone Simulation Material
Mareh 12,2019 Mareh 12,2019
32 33
. stryker stryker
Test Method Selection
plate is not straight
plate is straight
March 12,2019
34 March 12,2019 35
. stryker . Stryker
Representative Test Samples Representative Test Samples
+ Considerations ¢ Relevance vs. test method ¢ Relevance vs. specifications

o E.g. same indications, but different geometries

o E.g. same indications, but different materials

o E.g. different indications, but same design featy

o E.g. a whole instrument set for one system

March 12,2019

o Device properties o Process with specified

o Design features endpoint

o Device geometry
o Sterile vs non-sterile ¢ Relevance of existing data

o Assessments on equivalence

March 12,2019
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Representative Test Samples

stryker

* May be representative for a whole
device group

* Rest of the device group: at least as
good as the worst case

1" Cortex : Canal 12" Cortex : Seating of

the Screw

March 12,2019

stryker

Representative Test Samples

¢ Drawings . . .
Verification testing

with worst case
) samples

» Screening tests (e.g. with prototypes)

» Calculations (e.g. finite element analysfis

Excerpts from ASTM F382-14 Standard Specification and Test Method for
Metallic Bone Plates
. a3 Structurally critical regions may be
\L
‘/&@ X

Identified through such methods as hand calculations,

Finite Element Analysis, etc. Screw holes or other
interlocking features, or contoured regions, may be located at the

proxinal or distal extrenities of a bone plate, and may result in

structurally critical regions at these locations.»

March 12,2019

March 12,2019

stryker

stryker

Verification testing vs. Process control

Verification / Validation
* Design verification
o e.g. interface analysis

o e.g. mechanical properties

Clinical reprocessing

A Operative
Technique

Biocompatible materials

Design validation

o e.g. instructions

March 12,2019

Verification testing vs. Process control

Material
Standards

Raw material /

Internal

test for mixed-up materials 3 "
Specifications

* Mechanical properties i vl\
* Chemistry
¢ Micro-structure

* Dimensions

March 12,2019

Supplier's
Certificates

stryker

Incoming
inspections

s . . stryker
Verification testing vs. Process control

Validated or controlled processes /
process stability

Machining (e.g. dimensions)

Heat treatments (e.g. hardness)

Surface finishing

Final cleaning process

Final inspection

Clean room environment

Sterile packaging

March 12,2019

84




March 12,2019

stryker

Risk Management

Identify

Potential hazards

e Foreseen

(e.g. post market sur

data on similar dev

literature)

* Unforeseen

March 12,2019

stryker

Minimize the occurrence

* Design modifications

Iy

« Instructions / warningk
DB

45

Risk Management

Clinical evaluation

Critical evaluation of ‘\)

* relevant scientific literature
* results of clinical
investigations

* a combination of both

March 12,2019

stryker

Risk Control

¢ Clinical Evaluation

¢ Post Market Surveillance Plan

Discussion about

Advantage

Standard stryker

Disadvantage

Guarantee safe and effective of medical

device

[ Reduce the cost of the enterprise

[ 1mproved approval efficiency

[ ] Restrictions on innovation

[[] :Not conducive o clear corporate
responsibility

[ ncrease government costs

Discussion: How could be

stryker

Same objective: To meet people's yearning for a healthy life.

+More China standards adopt international standards
+More amendment of standard.

«Need foreign companies participate in standard drafting
more actively.

Thank you for
your attention

March 12,2019

stryker

People's yearning for a better life is our goal
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f5F- :gEun stryker stryker
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stryker

1" Cortex : Canal 12" Cortex : Seating of
the Screw
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Thank you for
your attention
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ISO standard development process
Brbn ek 2 2R br ) e T RE

Yiping Ma, Ph.D
LD LSS

Principle Engineer, R&D, Becton and Dickson
Becton and DicksonBl 4 & ¥/ 1 #2415
Member, ISO/TC 84WG 9

BU84 TR Z 2RI

Agendail £

« About ISO

« How are standards developed
« Who develop the standards

« Code of Conduct

« ISO standard are voluntary

« Basic steps

* Revisions

« Implementations

« Enforcement

« Q&A

« [EBRARAELL AR AT
« i E 7750
. ’rﬂﬁﬁ?’JI}\)\

+ 1SO ﬁf& L H R
* %Z'Kijz@,g

< BT

- AT

. %

About ISO 1SO &/~

+ 1SO: International Organization for Standardization ~ ® 1SO: [-IBT*/JJE{JG{/H,/\

. |SO7¢E AN (RO PR
41, A 163 F[H K brdEpLIA

18Q B T i F K, I FER
I A i Bt

« ISO & 7. F194742H23 I:l o
T as Rl A

A T8 MUREN 2K IR

brbriE

It is an independent, non governmental
international organization with 164 national
standards bodies®.

It develops voluntary, consensus based, market
relevant international standards®.

Founded February 231919471,

Headquarter: Geneva Switzerland*

786 technical committees and subcommittees®

o JLRAG T 22,500 RI

Published over 22500 International Standards®

How are standards developed il & 77 7

« 150 standards re developed in response to market needs’.

+ 150/504-1 (Luer connector) was publishe in 1986 and adopted by
US syringe and IV catheter manufacturers as the standard for
connectors. At the time Germany hospitals still uses Record
connectors for their devices.

« Emergency response o 1988 Ramstein Airbase airshow disaster was
‘complicated by the incompatibility of IV devices on the US base and
ocal hospital, which led to the development of 1SO 10555-1 which
adopted Luer connector as the standard for all 1V devices in 1995.

« However, adoption of Luer connector for enteral feeding, neuraxial,
urethral and other devices over the last 20 years has led to some fatal
medical errors due to misconnections. Consequently, 1SO 80369
Series were developed to specify different connector geomeries for

minimizing harmful

+ The standard is based on the opinions of the experts and thei consensus?,

+ When necessary, scientific research, engineering analysis, prototyping
and testing are conducted to support the standard.

« IS0 bRAEHLE 1t ik T ULlsE .
+ 1SOS94L (F/RiEe) Jii 19865, SIMMHEN B
I3 R AT 2 bt kb 1E240f,
i‘A‘U‘H’»JMY % 41575 i FIRecord % 3k
RS E R ENUR I, ERTR
BB BRI BT
i ik, 1SO T 19954

. A FRTEFIF 7 K 1 46 1)
{3 20 4, EURBELAE NG TR, MIERH, IR
B ERISER, SECT PR B 5] R BB R
b L, 1S0 ik T 1S 80369 Rk, Fir

0L MR AR R M S ST, WA SR KRR FEE
i

. b 2 1y V‘AHHJU”
0 R FTREER L. TR, BRI,

Who develop the standard#r#E#] & A

it attas W UL CC LT e e
g goun LML AT R4 RS B
ﬁjirﬁréﬁ‘u_ftiﬂ
LAR AL A 194 5 b [E S LM R «
o DARORHERAL F B 0T 5. SRR
" " . . "x UL FANRE THIAT L SR AR, BL
oy b ooy . AT AR .

« The experts in a working group are recommended by national
bodies.

+ Ensurewide background, experience, and perspectives

1SO/TC84WGS member profile ISOITCBAGS i i 5L

2

: e |
-

Industy Govemment Academiciconsumer  Secrtary Country

ISO standards are voluntary® 1SO 45 B E JE %

+ 150 standard is not mandatory. Therefore, non-compliance to 1SO standard
alone does not preclude manufacturers from selling their products.
«The enforcement of standards s done by regulatory bodies.

Because of this voluntary nature of the 1O standards, some manufacturers
choose to not participate in 1O standard development process for several
reasons

« Fear of disclosing confidential information.

« Lack of resource o supportparticipation

+ Notaware of the standard being developed

‘Therefore SO standard may have their limitations

- Care must
‘and make them mandatory without any modifications. That could prevent
‘some existing safe and efficacious products from keep selling in the
countries, which was not the intent of 1SO standards.

- 18O FRHEA AT HRbIE. Bk, BVEARTEA 1SO iR
e, I TR fiho

o BRAERSIRAT AL SERR .

1T 1SO bRk AT EIEE, RSy

TR BRI 4 A8 2 5 1S0 At fr il 5

i AR
4, LRI

1i:
o fEL R L S
- REXNFB ST
RS ELE R E 1 bRk
- Bt ISOM»(TT”I\&JH!IIM JR .
o TEAMEAERIIE T L
1SO S ey il 4 A
ATRE PRI 5 A R A,
i, i

1: https://www.iso.org/about-us.html
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Important Code of Conduct 5 247 Ay I

* Working group members are volunteers and not paid by 1SO. They have to o THEHRANERS, FNERFEL
follow the code of conduct: A6 AT T LA F AT e«
- Work o th et benfiof the nenatioal commuriy? . AR T
« Over and above the interests of any individual or organization® & TAE Ml S AN sRELGU 2
-+ Upholdconsensusnd governances i
e

AEFRAGRM . &

« Transparency, openness, impartiality® T A

et ey AR, R,

ROl

< il AR 1S0 bk LI 5

FITEL
LESTCE L X UUN

B PRS, STLAIGEL, B

ML, RT3 AL

+ Actin good ait, avoid ollusive and anticompetiive.
behavior, and promote  culture of fair and ethical behavior®
For example: One must notdevelop IS0 standardas a

means o block competitors

* Respect others in meetings®
+ Conducting in a professional manner,respect other and their
opinion, accept group decision, and ensuring the views of al
are heard and understood?

Basic steps (typically 3 years)ZEA 1% GEH N 3 4F)

Main activit Deliverable EEER
retminary’ [RECeVE and review new project [TC decision on f new project s st o 1
Y loroposal lshould proceed
ew project proposal s vored by [Naional body vaiing on i new F——
[proposal [national bodies [standard should be developed g (B LR 50 A i
72
b + [Develop working draft (WD) of [Initial committee draft (CD) "
repAratory’ e stndard =23 B A LA
Commites* _[Gaer cormments on and revise it Internaional Standard (D1S) EmE R AR AN [ O
/oD to reach consensus I
< [DIS 5 voted by national bodies _[inal araft international standard —— R ——
[enquin’ D15 B voted by ot rorsy =3 b L b % (bR s )
e e L
oISt Bodies [FOIS vl L pey FST=———
{Approval land editorial errors addressed e 7 S HLH o b2 R [ G40 T bt
s it et
+publish e new Intermaiional
fpublication |G 23 A

revisionsfzi]

« International standards are to be
reviewed every 5 years®.
« National bodies will vote to
confirm, revise, or withdrawal
« If revision is needed, similar
process discussed will follow
» Amendment can be made to
published standard before the 5-
year review.

PRARAERE 5 4o & — IR
o BB IEIE BT i A
BT
 WFATIEAT, WS Bk
KRR AT
« fE 5 EEITHTHT, FIXT R AR
HEFEATIEIE .

Implementation 5% Jiti

< TR, BHbRMER AT 20, kAT
FDA AR ETE S LA 5 300
o AR R SR ITHR AR,
« FDAJA N+ (60) R )4 T2 446,
SRR T B SEbR A B
PRAEEIIEIT, FOAZ BULIFA 364 I
TR AL R B, JER A AT

* In US, when a new standard is released,
there are several ways the standard become
recognized by FDA.

« Any interested party may submit a request for
recognition®.
+ FDA has 60 days to respond® .

In general, the FDA actively assesses the

impact of new consensus standards and

revisions of existing standards on the L.

premarket review process and recognizes « HIXTISOITC 84WGO , A4 kA%

these standards, as appropriate. & FDA.
. :;;:i Ecrass;of ISOITC B4/WGY, there are two FDAR A YA S A b, A
presenting FDA. E— ke

FDA may recognize all, part, or none of a awn PRAEs.

standard®.

Enforcement 447

In US, when a new standard is adopted as recognized standard, FDA often gives  « 7EJE[E, 4 bi vl RN 1E 2 bR HERT it
manufacturers 3 yrs (grace period) to comply but may be shorter. 25 B R 2 THRER = (3)
+ Conformance is voluntary, unless a standard s incorporated by reference SRR RO T .

into regulation®. o RS BRI, BRAR bR R R
HLPAS,

+ Change to standards are not retrozctive”. Therefore, no action is needed i s .

o PREREARSILHEC. Bk, Bl

for existing prod: gal inus
update requires new filing.

TS T, TR BT k] Ak
A S [F HEAT 5 345 15 1 o R AT AT 380t
R A VBRI AT HEAT LT AT S,
Xt T LA AR A SR, s I R R b
FDAL A (3L RbRHES .
PR A — AR, i R 0 6 2 B
5 LU B B
) DA AT A P 1 A S A —
e

FDARL 2 s LT R AT 1T 43 o

Demonstrating conformance to the recognized standard facilitates the premarket = I
review process’.

« Manufacturers are encouraged to use FDA-recognized consensus
standards in their premarket submissions.

1f a product does not meet a standard, manufacturers must provide
alternative data or information along with a scientific rationale for why
the alternative addh as part of the filings.

FDA makes the final decision on acceptability for commercial release.

httpsi//wwvefda.gov/MedicalDevices/DeviceRegulationandGuidance/Standards/default htmintro
i ensus S inPr i |

Q&A
] 25

1: https://www.iso.org/about-us.html
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= A RGN ERRNEHhTEE
Recent progress of international standard
development for robotics

BB Shuping VANG
LI 20193 A 158

E§ | Contents
- c B AN General introduction
- : ﬁ ‘ a I1SOHLEE ASHIRISO Robotic field
L [ 3 | IECHBABBIEC Robotic ficld
\
i ?;J "J 4 |32 H%4840ther organizations

-

Self Introduction [ F /44

Key Roles:

« Professor of Beijing Institute of ion for inery
industry JESAHUE T A B EHLER TR R

Secretary general of ISO/TC299 mirror committee (SAC/TC159/SC2)
inChina #1338 A #RZE RS SAC/TCI59/SC2RHK (X0
ISO/TC299)

ISO/TC299/WG6 co-convener of modularity for service robot (2016-
2019) ISO/TC299/WG6

BRSHABENERUEKAHK (2016-2019)

Member of ISO/TC299/SG1,WG3,WG4,JWG5,JWG35
ISO/TC299/SG1,WG3,WG4,IJWG5,JWG35H{ 5

ar

Self Introduction ]

Key Activities:

| have been working on robotics standardization research for more than
10 years, mainly responsible for domestic SAC/TC159/SC2

work mar and i

coordination.

KM B AFEUF AL, RFRENSAC/TCIS/SC2H 2 AFRf

K THEEBMERRTENE.

Introduction of RIAMB AL ALIR Tk F 4k F 7t fir /- 24

Beijing Research Institute Of Automation For Machinery Industry (RIAMB) was founded in 1954, is the
former Ministry of Machinery Industry directly under the comprehensive scientific research institution,
in 1999 was transformed into a large-scale science and technology enterprises directly under the
central government.

AESTHUIR Ml 5 S A FEHTA BR 2 (LA R AR L AT B 19544, 2 AU T Ml FLJm £ 45 Mt
NS, 19994F# il Jyrh e LR KB RHEE A, TSR T8 B2 2% M i A HLARAR 27 0 7 A o

Mirror committees of “Automation System and Integration ISO/TC184 ” , “ Robotics 1ISO/TC299 ”
“Bionics 1SO/TC266” “Fluid power systems ISO/TC131 ”

deapib R “ Ak /G 5EMIRZES (1SOTC184) 7 . "HLE AISO/TC299 “.
ISO/TC266) ” . “fhRAHIE{E FIERMER I AR AL 1SO/TC184/SCE) ”
25 (ISOITC131) ” [ffE P I B,

it
HUE S EhRE
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B{F7 48 General introduction
L5128 A KISR0 [ bRt L2047 International  Standardization Organization related to robotics:

1SO/TC199 Safety of Machinery#Lfi %4>
WGL2: Human-machine interactions AL T,
1SO/TC204 Intelligent transport systems % fit: < i iz 4] A 4t/WG 17
ISO/TC 20/SC16 Aircraft and space vehicles /Unmanned aircraft systems 7o AL &%t
ISO/TC 110 Industrial trucks Tk %E47
ISO/TC 23 Tractors and machinery for agriculture and forestry3 i AL A1 & Ak HLi
ISO/TC 67 Materlals equlpment and offshore structures for petroleum petrochemical and natural gas
industries £1.1i 5 & S5 LAV ATHR Filte E25F) K AL
1SO/TC 85 Nuclear energy, nuclear lechnolcgles and radmloglcal protection CHZfE. EH AR
[i#" Nuclear robot )

IEC/TC59: Performance of Household and Similar Electrical Appliances %Hﬁﬂifu)@ﬁﬁ:iuﬁ%ﬁﬁz
IEC/TC61: Safety of Household and Similar Electrical Appllances E RIS PGPk
IEC/TC62: Electrical equipment in medical practice [ F Fi 2% 1% %

ISO/TC299

1984 2006 2005
1SO/TC184/SC2

1SO/TC184/5C2 —) Automationsystemond  mmmm)  ISO TC299 Robofics
Industrial automation integration- HBARRERS
systems- Robots and robotic
Industrial robots devices
—TUHBASER —HBASHBAS
ERS ERBRERS

Service robots  (close
human-robot collaboration)

. I

Traditional robot workcell setup

Even industrial robots moving towards collaborative

ISO/TC299

ISO/TC299 Robotics—HBARRER &
Scope TAEHiH:
Standardization in the field of robotics, excluding toys and military applications.
BT R F 3L ASHRIHL 2 SUsbR (.
Am THEH#R:
The ambition is to ensure that the resulting standards can effectively be
implemented, tested and integrated. CGERH H AR FIER A ARS8 UH BIAT
WRFER. D

The committee also sets as an ambition to promote the area of robotics

throughout global markets. (&% R £&i8RH 57— BHFRRALRIBATG. )

ISO /TC299

ISOTC299 Robotics—HBABRARER S
PR E-27

O &% @-10
~Belgium
“Honduras
«lran, Islamic Republic of
Istael

-Paldstan
“Poland
+Serbia

+Slovakia
«Ukraine) (DSTU)

ISO /TC299 T{E4H Working group

AG 1 Communications groupit iflZH

CAG Chairman's Advisory Group i ¥ ifi4H

SG 1 Study group on gaps and structure £ 4 5 G S A 7o 4
WG1 : Vocabulary and characteristicsial{C#lI¢E
WG2 : Personal care robot safety i~ A4 FEHL 35 A\ %4>
444 # Service robots safetyfl 55 4L 25 N 224

WG3 : Industrial safety TI/HL2% A %4

WG4 :  Service robotsfi 55 Hl# A

#5244 HService robotsf 55 HLAF A TERE

JWG5 : ISOTC184/SC2FIIEC/SCE2A I FIHLE: A+ AR RIE ST ¥ % % 4
WG6 : Modularity for service robots i 451 %% A fIkE R (k.

JWG35: ISOTC299HIIEC/SC62D FARBLA N %4
JWG36: ISOTC299HIIEC/SC62D HiSIHL 45 A4

ISO HZEAM# WGl

robot: programmed actuated mechanism with a degree of autonomy, moving within its
environment, to perform intended tasks
NBA: REBIIAE DU LARRNH, WE—ZRENE TN, TELFENIZ
ABATHEARE S BB THLAS -

(ISO 8373:2012 Robots and robotic devices - Vocabulary )

Robot: programmed actuated mechanism with a degree of autonomy (2.2) to perform
locomotion, manipulation or positioning
AF—EREENB RN, UHENIITIN, BUPTE. BIEMNER.
Note 1 fo enfry: A robot includes the confrol system (2.7) and interface of the control system.
Note 2 fo entry: The classification of robot into indusirial robot (2.9) or service robot (2.10) is done
according fo its intended application.
S HBASERGRAMEH RGO
$¥2: PR 4 TAHEATBRS A
(ISO/CD 8373 Robotics -- Vocabulary )
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ISO HlZEA Sz WG1

service robot: robot that performs useful tasks for humans or equipment excluding
industrial automation applications

BREHAN: BRI ESMLR S, feJ9 AR 5e A FAE S HIBLES A -

industrial robot: automatically controlled, reprogrammable multipurpose manipulator,

programmable in three or more axes, which can be either fixed in place or mobile for use

in industrial automation applications

HahFehli, EEGHE (2.4) . ZHBEE)IREN(R.1), AIXEAREALL R
(4.3) HATHRE. wAT LR E BB 3. £ T Esh kb A .

ISO HlZ; At WGl

autonomy: ability to perform the intended tasks based on current state and sensing,
without human intervention

Hift (AE) « T HERREMBEEE, TANT BT HIHES HRE
personal care robot (WG2): service robot that performs actions contributing directly
towards improvement in the quality of life of humans, excluding medical applications

medical robot (JWG9): a robot or a robotic device intended to be used as medical
electrical equipment (MEE) or as medical electrical systems (MES)
HTER G F&E (MEE) BT REMES)FIHLE A SHLEN B4 .

ISO TC299T{F4H WG2

Convenor: MO Tokhi, CLAWAR, UK;

Scope: Safety requirements for personal care robots allowing close human-robot
interactions. Three types of robots defined: mobile servant, physical assistant and person
carrier robots

TARIEE: A ABYEALAE A Z AR

SE L= RZEAIHLAEN

Key standards: EN ISO 13482:2014, Safety requirements for personal care robots

Current work iE7EH5E A kR iHE:
ISO/DTR 23482-1 Robotics -- Application of ISO 13482 -- Part 1: Safety-related test
methods HL# A 1SO 13482 Niff] #1855 15 ARG %

ISO/DTR 23482-2
Robotics -- Application of ISO 13482 -- Part 2: Applicatign gui
HLERAISO 13482 Rifii 3528 5r: AR : @

5H -

ISO /TC299 T {E4H SG1

Service robots pedtalionos

Physical assistant robot Gusia robots.

Mobile servant robots

Pa 8 Industial
Person carrier ek 1AGY.

robots. Faon
tansport in
Industial

tomobiles Person
tranport

Personal care robjots. outdoors.

ISO TC299T{F4H WG3

Convenor: Roberta Nelson, Universal Robots, USA;

Key standard <t i

1SO 10218-1: 2011 Robots and robotic devices -- Safety requirements for industrial
robots —Part 1: Robots

TAPFRBEFINLES A 22 2 BR S HLEEA

1SO 10218-2:2011 Robots and robotic devices -- Safety requirements for industrial
robots —Part 2: Robot systems and integration

HLEE NS HLEE A T HLas N 22 225K SB35 HLEs AN RGE SRR

ISO TS 15066, Robots and robotic devices -- Collaborative robots#12§ A 54138 A%
HENZEA

1SO 20218-2:2018 Robotics -- Safety requirements for industrial robots -- Part 1:
Industrial robot system end of arm tooling (end-effector) 4% A TMLHL 3 A 22425k 31
HBor: AT

Current work IETEGIAETT fkzitE:

ISO CD 10218-1, Safety Industrial robot safety requirements - Part 1: Robots

ISO CD 10218-2, Safety regs for ind robots - Part 2: Robot systems & integration
5 ing

ISO TC299T{F4H WG4

Convenor: Seungbin Moon, Sejong University, Korea
Scope: Performance of service robots

. MRFHLEE AR

Published standards i (fJ btk

1SO 18646-1,2016 Performance criteria and related test methods for service robots -
Part 1: Locomotion for wheeled robots

Current work IE £ 5 bk :

7.1SO/DIS 18646-2

Robotics -- Performance criteria and related test methods for service robots -- Part 2:
Navigation HL& A ARS5HLa AMEREMIE B AR IR TT 5 2628070 Sl

8. ISO/AWI 18646-3

Robotics -- Performance criteria and related test methods for service robots -- Part 3:
Manipulation #L# A Al 55 HLas AERERIE B HAHR RIS 5 534 #1E

9. ISO/AWI 18646-4

Robotics -- Performance criteria and related test methods for service robots -- Part 4:
Wearable robots L&A i 5541 & A AR AR SC R 50 4 "I sl as A
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ISO TC299T{F4H WG6

Convenor: Gurvinder S Virk, CLAWAR, UK; gsvirk@clawar.org
Co-convenor 1: Shuping Yang, RIAMB, China;
Co-convenor 2: Prof Hongseong Park, Kangwon National Univ, S. Korea;

Scope: Formulate robot modularity guidelines from hardware and software
perspectives

SR s MG A P R L 2% AR TR

Current work: ISO CD 22166-1 Modularity for service robots — Part 1 —
General requirements
IELERE MIARAE - MRFHLEABSIL 5185 B

« Wearable robotics is a use case example scenario in Annex A.

.+ EWRAH—ATERHBA R

ISOMZEASIE JWG5

JWG 5—— Medical robot safety (joint with IEC/SC 62A and 62D)

EmA#ARE (5IEC/SC62ARI62DELA )

BESABRETHEL:

ISO TC299-EC TC62/SC62A JWGO: Medical electrical equipment and systems using robotic technologyRz B #LEA.
BRNEARENEL.

ISO TC299-EC TC62/SC62D JWG35: Medical robots for surgery. F-AHLE A

ISO TC299-EC TC62/SC62D JWG36: Medical robots for rehabilitation. H4Z L2 A

JWG9: ISO /IEC TR 60601-4-1, Medical electrical equipment - Part 4-1: Guidance and interpretation — Medical
electrical equipment and medical electrical systems employing a degree of autonomy £ F-20174F:2 3 HifiZ.
BRI TR 4-1805 A BT M R T B d MR R T R4

JWG3S5: ISO/IEC/DIS 80601-2-77

Medical electrical equipment -- Part 2-77: Particular requirements for the basic safety and essential performance of
robotically assisted surgical equipment

PR FH T 352-77 HLas AP A B i M A e R LA HERE R & I R

JWG36: ISO/ IEC/DIS 80601-2-78 Medical electrical equipment : Particular requirements for the basic safety and
essential performance of medical robots for or alleviation

ISO/TC299%#HIEFFT# published ISO standards

HE20194F3AIS0/299 B R AA A BANEIFTEREABES 18], HATUABAIZH, BEH

FRASIH:

1. 1508373:2012 Robots and robotic devices ~ Vocabulary 4158 A 5H188 A% 50

2. 1SO 9283:1998 Manipulating industrial robots — Performance criteria and related test methods
TAABA MAERERERETTE

3 ISO 9409-1:2004Manipulating industrial robots ~ Mechanical interfaces — Part 1: Plates
TAAEEA HUREED B84 4R

4 SO 9409-2:2002Manipulating industrial robots — Mechanical interfaces — Part 2: Shaffs
TAABA SERFEHEEN (8K, HRELR)

6. 130 9946:1999Manipulating industrial robots - Presentation of characterisics
TAHBA iR

ISO/TC299%#HIEFIT# published ISO standards

7.1SO 10218-1: 2011 Robots and robotic devices - Safety requirements for industrial robots - Part 1: Robots
TUFRSAHNBA REZR B1HS: HLBEA

8.1SO 10218-2:2011 Robots and robotic devices — Safety requirements for industrial robots - Part 2: Robot
systems and integration

HBASHIRARE TUVBANZEER B285: NBARGSER

9.150 11593:1996 Manipulating industrial robots - Automatic end effector exchange systems Vocabulary
and presentation of characteristics

TUHIZEA REGHTEH ERNERAL WL MERST

10.1SO/TR 13309:1995

Manipulating industrial robots — Informative guide on test equipment and metrology methods of operation
for robot performance evaluation in accordance with ISO 9283

TAUAIZEA EFSO 92837185 AMAEITAE AR IR EMIRIEIT BT EAIER

11.1SO 14539:2000

Manipulating industrial robots — Object handling with grasp-type grippers - Vocabulary and presentation
of characteristics

T8 A BRI S RESe ek ST

1SO/TC299& R AIEFIT# published ISO standards

12.18O 13482:2014

Robots and robotic devices - Safety requirements for personal care robots
HBASHBARE PAPEHBARSER

13.180/1515066 :2016Robots and robotic devices —~ Collaborative robots
MBASHEARE DIENBA

14 .1EC/TR 60601-4-1:2017

Medical electrical equipment - Part 4-1: Guidance and interpretation — Medical electrical
equipment and medical electrical systems employing a degree of autonomy
EARTRE $4- 1385 AFRARENEARTRENERRTRE

15.150 19649:2017

Mobile robots - Vocabulary

BEBA T

1SO/TC299%HIEFIT/E# published ISO standards

16.1SO 18646-1:2016

Robotics -- Performance criteria and related test methods for service robots — Part 1: Locomotion for
wheeled robots

HBA RSMNBAMBEIERHRRITE F185: RANBAEE

17.1SO/TR 20218-1:2018

Robotics - Safety requirements for industrial robots -- Part 1: Industrial robot system end of arm tooling
(end-effector)

HBASHBARE TUNBARSER FIMH: RiniTs

18.ISO/TR 20218-2:2017

Robotics -- Safety design for industrial robot systems -- Part 2: Manual load/unload stations

HABA TUHBARRIRI 285 FahRE
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ISO/TC299IETERAAAIIT# ISO standards under development

ISO/TC299 IEFERF R MIFRA 12T, 4TS5 TAVH128 AMEX
1. 150/CD8373
Robots and robofic devices — Vocabulary
MEBASHEALE AL
2.150/CD 10218-1
Robots and robotic devices — Safety requirements for industrial robots — Part 1: Robots
3.150/CD 10218-2
Robots and robotic devices ~ Safety requirements for industrial robots — Part 2: Robot systems and
4ISO/NP 11593
Manipulating industrial robots ~ Automatic end effector exchange systems — Vocabulary and  presentation of

integration

characteristics

(PA AT HEIT)

5. ISO/DTR 23482-1 Robotics — Application of ISO 13482 — Part 1: Safety-related test methods #1238 A ISO 13482 fz
EIMS: SREARMMIAT %

ISO/TC299IE7EM A RYITH ISO standards under development

6.1SO/DTR 23482-2

Robotics — Application of ISO 13482 Part 2: Application guide

HIEBA ISO 13482 LA 284 RAIES

7.1SO/DIS 18646-2

Robotics — Performance criferia and related test methods for service robots — Part 2: Navigation #1388 A BR£5412%
MRS R RN T % 6285 S

8.1SO/AWI 18646-3

Robotics — Performance criferia and related test methods for service robots — Part 3: Manipulation #1288 A 441
BAMAENER HARIRR T4 B3W5: RIE

9 .1SO/AWI 18646-4

Robotics — Performance criferia and related test methods for service robots — Part 4: Wearable robots Hl88A f§
FMBAMBRERHRRIRB T AW TFHABEA

ISO/TC299IETERA&Z T ISO standards under development

10ISO/CD 22166-1

Robofics - Modularity for service robofs - Part 1: General requirements

HEBA NBABRL B85 BEHER

11.ISO/IEC/DIS 80601-2-77

Medical electrical equipment — Part 2-77: Particular requirements for the basic safety and essential
performance of robofically assisted surgical equipment

ERRSRE $£277 BB FRRENELZSNES RN EAER

12150/ IEC/DIS 80601-2-78

Medical electrical equipment : Parficular requirements for the basic safety and essential
performance of medical robos for rehabilitation, assessment, compensation or alleviation
EMRSRE $278 BE. . A ANBANERZEMEREAEN EAER

ISO/TC299IETEMR AT ISO standards under development

10.I50/CD 22166-1

Robotics - Modularity for service robofs -- Part 1: General requirements

HIEA HIBEABRAL 1364 BHEER

11.ISO/IEC/DIS 80601-2-77

Medical electrical equipment -- Part 2-77: Particular requirements for the basic safety
and essential performance of robotically assisted surgical equipment

EARSIEE $2-77 B ABHFRRENEARSNBEAMEENETAER

12.1S0/ IEC/DIS 80601-2-78

Medical electrical equipment : Particular requirements for the basic safety and
essential performance of medical robots for rehabilitation, assessment, compensation
or alleviation

EARSRE $2-78 RE. b, IMEREREMANBANEARSTEAMAENEHER

ISO/TC299IFTERAA AT # ISO standards under development

10.ISO/CD 22166-1

Robotics - Modularity for service robots -- Part 1: General requirements

HIEA HEEABSR{L 1305 BAEER

11.ISO/IEC/DIS 80601-2-77

Medical electrical equipment -- Part 2-77: Particular requirements for the basic safety
and essential performance of robotically assisted surgical equipment

ERHBSIRE $£2-77 NBABHFARENRAZSMEA RN ETHER

12.IS0/ IEC/DIS 80601-2-78

Medical electrical equipment : Particular requirements for the basic safety and
essential performance of medicalrobots for rehabilitation, assessment, compensation
or alleviation

EMRSIRE $2-78 RE. iTl. MERERERNBANEARSMESMEMENTHAER

IEC /TC62
F5 %5 ES ey bR O p R
1 TCe2 P FH a8 Electrical equipment in alE BE5T 25k
medical practice AR B R e
2 SC62A  [EJ7HLZMIE  Common aspects of electrical 5[5 L3 [ R BT 2
[ equipment used in medical
practice
3 SCe2B  izWik{kil%  Diagnostic imaging equipment {# [ pUs Vg el
gy
4 SC 62C i %% Equipment for radiotherapy, P A H BT A A
FUEEEST 4  nuclear medicine and o
A7) radiation dosimetry
5 SC62D [EMM T  Electromedical equipment %[ FHFE R ERTT R

M R
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IEC TC62tRAERR

Machine/ Medical Device safety Hl#5/12 I 5 # 1) % 4

1SO 12100:2010, Safety of machinery —
General principles for design — Risk
assessment and risk reduction, defines a
standardised (3 step) approach for
designing machines to achieve safety

requirements:

ISO 14971:2007, Medical devices —Application of
risk management to medical devices, deals with
the processes for managing risks, primarily to the
patient, but also to the operator, other persons,
other equipment and the environment. The risk
management comprises systematic application of

management procedures and practices to the

1SO 12100:2010, HUi% 4x- it — Ml tasks of:

- R A AN R BEA, 5 ST ¥eihHLE 1O 14971:2007, PEJ7 - B2y7 WA B i B

PUAF % 2 BRIFREIL (335 Jiidk: Bifil, WREHRRA SR, EREXEE, hE
R SRR, SRR MR
TR B TR A R ST R T LA R AR5
ROBOT AS A MEDICAL DEVICES

ROBOT AS A MACHINA

Machine/ Medical Device safety HLa/[< 1 8 # (1% 45

1SO:

1. Try to achieve the safety requirements by means

of inherently safe design

2. If inherently safe designs are not possible, then try

to achieve the requirements by means of

safeguarding or protective measures

3. If neither of these solutions are possible, then

provide information for use to the operator (warnings,

instructions) to assist the operator in achieving

acceptable safety

SN (12 A BRI B 2 R R

RFHEAT AR A B, WLk (R

PR ML BIBER

WX PR RIT RACARATAT, W e
CE L B, DAFBNIRIE RT3

RORQT AS A MACHINA

IEC:

1. Risk analysis + Risk evaluation + Risk control

2. Evaluation of overall residual risk acceptability (risk-
benefit balance)

3. Risk management report

4. and Post

(Monitoring)
DRI S HT+ XS Pl + R 42 )
SRR U TR TP RS- P

ROBOT AS A MEDICAL DEVICES

HE4A Other Organizations

1. Institute of Electrical and Electronics Engineers Standards Association (IEEE)
HSMET LIRS

2. Object Management Group (OMG) % R ¥ BAR

American Society of Mechanical Engineers (ASME)3 B #Li T &Ifith<
National Institute of Standards and Technology (NIST) EFKir#ERMBE R &
Comité Européen de Normalisation (CEN)BXMIRHENERE

Association for Computing Machinery (ACM) % E %l #h&

@ @ s W

EE4HA Other Organizations

1. %E @S BFIAFES (nstitute of Electrical and Electronics Engineers, IEEE) KR
WEELE (Standards Association)
H 7 RALB AR T E sE L T4
+ Robot Map Data Representation WG #3148 ABREH FISER R kiR
+ Ontologies for Robotics and Automation WG E i Bl 38 A A& i b1 T 4
+ ETHICALLY ALIGNED DESIGN { BAMEEAZER IS

EB4HA Other Organizations

2016 HeE kAT 1S AL A bR

BS 8611: 2016

Robots and robotic devices. Guide to the ethical design and application of robots
and robotic systems.

HLER A SHLE AR A& HLas ARIFLES A\ R GG BB RIS F 4 3
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EB4A Other Organizations

2. 4 RAE YL (Object Management Group, OMG) 5 HL## A X bRtk T /R4

Rk

Robotics Functional Services H12% ATIfEARS: WG

Infrastructure %5 WG

Modeling for Robotics Hl#% A& WG

Robotics Localization Service HL# A gL WG

Robotics Interaction Service Framework #L & A28 H 55 HESE WG

ELRATHLEE A TS5 TS (Robotic Interaction Service) , HL# A AL R S5 HEE
(Robotic Localization Service) FIHL# A AR4LFE#TE (Robotic Technology
Component) .

3. EEIRE 5F K2 (American Society for Testing and Materials, ASTM)
ERABVLENTEAORT, WRBHEBIBA. RBRSHBA. BN BKABRIE.
#0. e WRHEEHE.

interfaces, performance, testing methods of urban search and rescue robots, emergency
response robots, UAVs, submersible terminology,

Thank you for your kind attention
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i/ Efforts on standardization of
artificial intelligence medical
device(AIMD) in China

Haiping Ren, Ph.D.
National Institutes for Food and Drug Control

WF D,

Current status of AIMD L

¢ Academia

- high quality papers

Industry trends
-Number of companies |
-Investment

-Premarket applicationsT

4000
“ 3000
2 2000 Nature Medicine Jan., 2019
E 1000

0
2016 2017 2018
Year

Regulation in China

e Medical device classification catalog(2018) contains
computer aided diagnosis

¢ CAD products were approved before

Number Primary Secondary class Intended use Administrative
class class
01 drug delivery software | To calculate drug dose 1]
To provide clue or
. suggestion for diagnosis | Il
. 0_2 Computer aldgd and treatment
Decision | diagnosis/analysis -
04 support | software To analyze medical data
software and provide reference U}
value
03 traditional Chinese To fa_cmtat.e tradl.tlonal
. medical diagnosis or Il
medicine software
treatment
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D,

o

« Background
¢ Progress on AIMD standardization
in China
« Research on evaluation of AIMD
e Summary
Intended use of AIMD 3L

Common purposes

Disease screening

« diabetic retinopathy, etc.

Lesion detection H A+
diagnosis

« pulmonary nodule, etc.

Application scenario

In hospital Out patient

Risk alert

Assisted diagnosis
J J) * Xray, etc.

In-vitro Diagnostics

Physiologic

— AI+CDSS monitor

§ < digital pathology, etc.

L| Al integrated

device Al+ implants

Ll Al+ Guidance on
therapeutics drug use

)
o

W

ESS
&
e

e Al medical device that are not listed in the
catalog should apply for classification.

e Current classification rule: not fixed yet

-novel products\products with uncertain risk are
classified as II1

-may be reclassified as Il with more clue gathered

e No evaluation standard is established yet




Standardization of Al worldwide

 Standardization Organizations
- ISO/IEC JTC1: Information technology
« SC42: Artificial intelligence
- Published three standards in big data
- Al standards are in an early stage

- |IEEE: Global Initiative on Ethics of Autonomous and Intelligent
Systems

- BSI: ethical design of robots

» Government agencies

« the European Commission’s High-Level Expert Group on Atrtificial
Intelligence (Al HLEG): Draft Al Ethics Guidelines For Trustworthy Al

« FDA: guidance on CADe, SaMD, etc.
* Research institute

« Xavier: whitepapers on good machine learning practice, etc.
« AAPM CADSC: evaluation of computer aided diagnostic products

WF D,
RAR Y

S
« Background
¢ Progress on AIMD
standardization in China
* Research on evaluation of AIMD
e Summary
SQ\F O

>
T

Scope: improve the quality in the lifecycle e

Performance retest and
revalidation

surveillance testing, adverse
event monitor and reevaluation
QE of AIMD performance,
algorithm performance,

cyber safety,

mobile health compliance

QE of Al algorithm and QC
of training datasets

change

104

Standardization related to Al in Chin

Organization in China Counterpart in ISO

SAC/TC 28 ISO/IEC JTC1 Information technology

General Working ISO/IEC JTC1/SC 41 Artificial intelligence in

Group on Al general
SAC/TC 28/SC37 ISO/IEC JTC1/SC 37 Biometrics
SAC/TC 28/SC29 ISO/IEC JTC 1/SC 29 Coding of audio, picture,

multimedia and
hypermedia information

SAC/TC 28/SC24 1SO/IEC JTC 1/SC 24 Computer graphics,
image processing and
environmental data
representation

SAC/TC 28/SC35 ISO/IEC JTC 1/SC 35 User interfaces

WF D,
HRAR Y
Y

National standardization committee on AIMDRL

¢ Approved by NMPA in 2018
- NIFDC serves as the secretariat.

¢ Responsibility
- Develop and revise industry standards of AIMD in China
- Public service

- Participate in international standardization
«1SO
« IEEE

QFD,

Participation in international standardsi

*o

3
el

» |EEE Atrtificial Intelligence Medical Device Working
Group(AIMDWG)

- Approved in Dec, 2018
- Two standards are under development

« P2802: Standard for the Performance and Safety Evaluation of Artificial
Intelligence Based Medical Device: Terminology

+ P2801: Recommended Practice for the Quality Management of Datasets
for Medical Artificial Intelligence

- First kick-off meeting: Mar.14, 2019




« Aim: to harmonize technical terms in R&D, quality
evaluation and regulation work

e Al: branch of computer science devoted to developing
data processing systems that perform functions
normally associated with human intelligence, such as
reasoning, learning, and self-improvement

- from ISO 2382:2015 Information technology — Vocabulary
« AIMD: no definition has been given yet

- Proposed concept: medical device that use artificial
intelligence to implement intended clinical function

e,
Y

Evaluation of performance and safety vy

Attributes

* Robustness

« Reliability

* Cyber safety

* Transparency

* Autonomy

* Accountability
* Generalizability

Metrics

* accuracy

« operating point

« reader performance
« figure of merit

* mark-labeling

« ROC\LROC

« consistency

Evaluation

« exploratory evaluation
« challenge evaluation
« advanced evaluation
« standalone testing

* adversarial testing

Terms on datasets

« reference standard

« standardized data collection
* standard test dataset

* quality assurance dataset

* selection bias

* spectrum bias

« verification bias

Datasets in medical Al e

QFD,

>
"

« Important resource for supervised learning
¢ Promote R&D and competitions

(i) Radiology
* LIDC, Chest X, NCI, etc.
* Bone Age images(RSNA)

Ophthalmology
* EyePACS, Messidor, etc.

* Google

) Electrophysiology
* MIT-BIH
* P300 interface dataset
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¢ The standard establishes terminology used in artificial
intelligence medical device, including definitions of
fundamental concepts and methodology that describe
the safety, effectiveness, risks and quality
management of artificial intelligence medical device.

e The standard provides definitions using the following
forms, such as but not limited to literal description,
equations, tables, figures and legends.

¢ The standard also establishes a vocabulary for the
development of future standards for artificial
intelligence medical device.

-,
Y

IEEE P2801: quality management of datasets for AIMBDEYYH

» Supervised learning requires high quality datasets
- Public training sets are recognized
* Real world evidence and retrospective data are
encouraged in product evaluation
- FDA guidance: SaMD, RWE, CADe
« Third-party data sets are needed to understand Al performance.

FDA’ s Comprehensive Effort to Advance
New Innovations: Initiatives to Modernize
for Innovation

Posted on August 29, 2018 by FDA Volce

Toward these goals, the FDA is exploring the use of a neutral third party collect large
annotated imaging data sets, for example highly annotated radiology scans used in a variety of
clinical trials for specific disease indications, for purposes of understanding the performance of a
novel Al algorithm for a proposed indication. Such a ity would enable a P

king system for Al i 'S Pt and help i and payors
compare Al systems with the best human standard of care.

Risks associated with datasets

¢ Risks may happen without a good practice
- privacy leakage, bias, pollution, etc.

Example: privacy leakage Example: pollution

Patient: \
DOB: 11/




* The recommended practice identifies best practices for
establishing a quality management system(QMS) for
datasets used for artificial intelligence medical device.

¢ The recommended practice covers a full cycle of
dataset management, including items such as but not
limited to data collection, transfer, utilization, storage,
maintenance and update.

* The recommended practice recommends a list of
critical factors that impact the quality of datasets, such
as but not limited to data sources, data quality,
annotation, privacy protection, personnel qualification
[training/evaluation, tools, equipment, environment,
process control and documentation.

Teo,
Key elements Ypsh)
Personnel

Equipment

Environment

| |
| |
\ /

\ /

Material

Methodology

WFD,

Documentation ey

* Requirement: to present the benefit and risk clearly

* Expected scenario, user control,
Value exchange, etc.

« version, model number, UID,
manufacturer info, etc.

Quality « integrity, traceability, etc.

Labeling
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Concept of QMS for datasets i;.:»_&

* A good QMS is the prerequisite for building good datasets.

Hierarchy

The Deming Cycle

A 1SO 9000 General QUS
: A h |
g
2 [SOEELEEIN QMS for MD
5
H ” |
o\ e s N\gv\\ﬂ‘?”
X s o P2801 QMS for datasety

»
Time Scale

Structure of P2801 ;.:g

* Basic idea: a dataset is a “product”

MENTATION For “customers”
DALNEERISNES For “manufacturers”
QUALITY EVALUATION For “inspectors”

RECOMMENDED
PRACTICE

WFD,

Quality tem 51

Infrastructure

* Equipment
* Environment

Personnel

* Responsibility
* Role

Process control and
records

* Annotation

* Maintenance

* Auditing

Measurement &
Monitoring

* Methodology
* Records

Quality control
« Testing plan

* Research report
* Auditing report




Quality evaluation & - owne N

e [Nspection methods — * Background

» Sampling strategy ¢ Progress on AIMD standardization
in China

 |NSpection requirement — * Research on evaluation of AIMD
* Records and results e Summary

e Overall evaluation
¢ Quality attributes

e E£Vvaluation of bias

« selection, spectrum, verification, etc.

S, ..
Understanding of Al Ygbey Robustness Y

« Elusive mapping through a “black box” * Risk
Input: data ~ ,*" "~ 7“\19_5fi_t.ﬁfﬁ _____ N Output: indication - How Al responds to real world data variability
8./ . * Example: pulmonary nodule
7o \

|:> DR staging

Ne e - l 15|
Fundus photo N .WL,,.,. .mn.uy.. @ ouputLayer / Oal
* Special risk:
- generalization ability in the real world
- impact of input variation !

- fluctuation due to iteration

Recall changes with nodule size

R

‘_\\Fb(‘
Robustness ey

¢ Example: pulmonary nodule ¢ Example: pulmonary nodule

Before iteration After iteration

[ A;

OaAl
After algorithm iteration, false positive results increased significantly

Solid nodule

Oal

Solid nodule

Recall changes with nodule type
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SFD, SFD
JHEAE Y, > - N EaE Y,
(a5 Brief introduction of NIFDC standard datasetSE#:iy
. . [Fms [ Colorfunaus photooraph dsaset | Toraic G pumorery nodule dtaset |
NIFDC+ medical community NIFDC e oo o
{ Source 11 hospital from 10 provinces 22 hospitals from 9 provinces
Hardware fundus camera models>13 CT model>16
Variability Resolution, image/background ratio  Tube voltage, current, thickness, spacing
Disease DR phase 0-4, other fundus disease, Pulmonary nodule, pleural nodule and
/\ quality not acceptable plaque
A + Sampling and Annotation Disease classification Detection/classification/
Collectlon tosting Grader 15 out of 47 candidates from 15 39 out of 185 candidates from 25 hospitals
. 4 . :::i‘:i';::i'on : cyl_’er safety hospitals in 8 provinces in 13 provinces
. LZ?;'::;’: + Annotation process ’ L":é!i"’"“ o Grac[er . Attending physician at least
Ty < intogrity + Quality control Qualification 470, ith senior title, 10 years 57% with senior title, 13 years experience
' o experience on average on average
+ Capacity « usability - - - - —
. Diversity « uniqueness /F\er;otanon Based on consensus with expert groups from Chinese Society of Medicine
Grader SE/SP>80% ICC>85%, kappa>0.75  Precision/recall/loU>80%
performance
Process QC 3 graders+3 arbitration/QC experts >3 graders+2arbitration/QC experts
\FD, \FD,
N N q-mwv o gQINMOg
Pathway2: challenging tests by simulated data 1% Example : color fundus photograph S
* Role: add supplementary information to regular tests * Question : dogzs Al have consist performance on data
collected by different fundus cameras?
° Purpose' - IDx-Dr relies on Topcon NW400, how about others?
- expansion of test datasets - is it necessary to compare cameras in clinical trials?
+ hardware variation  Analysis : main differences between fundus cameras
- simulation of real world disturbance - detectors: CMOS is replacing CCD
¢ Method: transform clinical data mathematically and - light source: LEDs becoming popular, while Xenon lamp is widely used.
simulate variation in the real world
orceo
o’
S . : S
@bty Experiment1: result sy
* Targets « Classification: referable DR vs. nonreferable DR
- light source and detector changes
Algorithm1 Algorithm2
¢ Data 10 1

- 1854 patients, DR1-4:24%, similar to prevalence in diabetic patients

0.9 0.9
- original fundus cameras use CCD and Xenon lamp. L\'\_/" . —

08¢ rpe—
* Method e
’—‘\*—_‘, —a— sensitivity
- simulate the combination of CCD/CMOS and Xenon/LED numerically 07} 07 o~ specificity
—=— sensitivity —=—accuracy
—e— specificity ——kappa
optical spectrum Quantum efficiency 0.6 | —=—accuracy 06
: ——kappa —_—————
—o 05 05
o8 e O\ red : CMOS Xenon+CCD Xenon+CMOS LED+CCD ~ LED*CMOS  Xenon*CCD Xenon+CMOS LED+CCD  LED+CMOS

blue : CCD

Relative change | Algorithm1 | Algorithm2 The sensitivity of Algorithm1 fluctuates more,

suggesting more attention should be paid to

0 J AN Se 6.47% -4.83%  camera variation in clinical scenario.
, G Sp 0.76% 2.52%  specificity has less fluctuation.
400 500 600 700 800 900 Kappa -3.95% 1.69%
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QFD,

Experiment2 : impact of preprocessingivs

e Question : does preprocessing affect Al performance

- examples of preprocessing methods
* background cropping
« smoothing
* image compressing
e Simulation

- background padding: add 0-100 background pixels to
both sides

- smoothing: moving average filter, size 1-21 pixels
- compressing: use bicubic method, 0%-50%

WF D,
WRAR Y

Experiment2 results Ygsh)

¢ Impact of background padding

#1 #2
100 100
—a—sensitivity
9 o= specifcly s NN
920
ES =
85 —a—sensitiviy
—e— specificity
80
75 - . .
20 40 60 80 100 0 20 40 60 80 100

padding size

padding size

Both fluctuates no more than +5%

QFD,

@

>
"

e There is huge need for standardization of AIMD
- data quality management
- annotation
- performance evaluation
- product specific requirement

« Standardization efforts are driven by questions from
life-cycle quality evaluation perspective.

¢ Collaboration and communication is precious

109

Experiment2 results

¢ Impact of compression

Algorithm1

100

—e—sensitivity
o5 —o—specificity

9}
85

80

%

75

10 20 30 40 50
Compression ratio(%)

Sensitivity 0%-8.14% -14.8% - 0%

Specificity -2.35%-5.81% 0%-20.7%

Relative change | Algorithm1 Algorithm2

Algorithm2

—e—sensitivity
—o—specificity

0 10 20 30 40 50
compression ratio(%)

There is a balance between risk and benefit
*Accuracy of #1 is optimal at 35%

*Accuracy of #2 is optimal at 40%, with higher|
flucturation

Experiment2 results

¢ Impact of smoothing
#1

100
Rt S
80

—a—sensitivity
—o—specificity

5 10 15 20
moving average window size

[rovoronss |02 |
Se -6.98% - 5.81% 0%-68.42%
Sp -6.98% - 7.27% 0% - 32%

e,
Y

vYY

#2

—e—sensitiviy|
—e—specificty|

é 10 15 20 iS
moving average window size

#1 is fluctuating and dropping slowly.

#2 shows similar trend to results of
compression, indicating that spatial
resolution may impact Al performance.

Haiping Ren, Ph.D.

National Institutes for Food and Drug Control
renhaiping@nifdc.org.cn

010-5385 2520
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IEEE P2802: AIMDiF{f/ Ri5 (5s
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© AITTEINZHI— 03 , BOTITARSURINERS
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- from ISO 2382:2015 Information technology — Vocabulary
+ AIMD: BRIETEN
- ENGE X 9 (ER A T LU TR ER IR AR BE B T iR &

HAEFIR ST i)

EvaluationF /-

*exploratory evaluation
« challenge evaluation i
advanced evaluation .

Metrics3g 4%

* Accuracy :ft #ij bt

* operating point4f ik
« reader performance
«figure of merit

* mark-labeling#7 i
*ROC\LROC

* Consistency— ({4

Terms on datasets 44 & K%

«reference standard 4 -

« verification bias

BT AR SR RIS )

« BhEAFIPHNEERR
« (BETHRMZESR

* LIDC, Chest X, NCI, Bone Age
images(RSNA)

IR A
* EyePACS, Messidor, etc.

* Google

v, 2k 3P
* MIT-BIH
* P300 4 7 4045 %
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P2802iEMGE Gz

o ZIERY 7 AT EREET SR S T2 PER

HAE | BEEEATERETSMIIREE. a5
J—LB_L*EU%E EE’JEK%IU\*DEI%B’JIEM::

. 17%\/ ENRFA T EREETT i R R RN 713

°

IEEE P2801 MIBREARATISEPHAE i)

« BREIAFRAZRAGESS  ARMRFESREN
HuEss

- ATFEARGAT R A BURAE R (Il nLIDC, MIT-BIH)

o EStHFRHNE. BiaRESUE T BTFAF SN
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FDA’ s Comprehensive Effort to Advance
New Innovations: Initiatives to Modernize
for Innovation

Posted on August 29, 2018 by FDA Volce

Toward these goals, the FDA is exploring the use of a neutral third party collect large
annotated imaging data sets, for example highly annotated radiology scans used in a variety of
clinical trials for specific disease indications, for purposes of understanding the performance of a
novel Al algomhm for a proposed indication. Such a ity would enable a P
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