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Abstract: This technical information report provides recommendations and processes to assist manufacturers
of combination products in identifying hazards associated with the combination product, assessing
associated risks, selecting options for controlling these risks, and monitoring the effectiveness of
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AAMI Technical Information Report

A technical information report (TIR) is a publication of the Association for the Advancement of Medical Instrumentation
(AAMI) Standards Board that addresses a particular aspect of medical technology.

Although the material presented in a TIR may need further evaluation by experts, releasing the information is valuable
because the industry and the professions have an immediate need for it.

A TIR differs markedly from a standard or recommended practice, and readers should understand the differences
between these documents.

Standards and recommended practices are subject to a formal process of committee approval, public review, and
resolution of all comments. This process of consensus is supervised by the AAMI Standards Board and, in the case of
American National Standards, by the American National Standards Institute.

A TIR is not subject to the same formal approval process as a standard. However, a TIR is approved for distribution by
a technical committee and the AAMI Standards Board.

Another difference is that, although both standards and TIRs are periodically reviewed, a standard must be acted on—
reaffirmed, revised, or withdrawn—and the action formally approved usually every five years but at least every 10 years.
For a TIR, AAMI consults with a technical committee about five years after the publication date (and periodically
thereafter) for guidance on whether the document is still useful—that is, to check that the information is relevant or of
historical value. If the information is not useful, the TIR is removed from circulation.

A TIR may be developed because it is more responsive to underlying safety or performance issues than a standard or
recommended practice, or because achieving consensus is extremely difficult or unlikely. Unlike a standard, a TIR
permits the inclusion of differing viewpoints on technical issues.

CAUTION NOTICE: This AAMI TIR may be revised or withdrawn at any time. Because it addresses a rapidly evolving field or
technology, readers are cautioned to ensure that they have also considered information that may be more recent than this document.

All standards, recommended practices, technical information reports, and other types of technical documents
developed by AAMI are voluntary, and their application is solely within the discretion and professional judgment of the
user of the document. Occasionally, voluntary technical documents are adopted by government regulatory agencies or
procurement authorities, in which case the adopting agency is responsible for enforcement of its rules and regulations.

Comments on this technical information report are invited and should be sent to AAMI, Attn: Standards Department,
901 N. Glebe Road, Suite 300, Arlington, VA 22203.

Published by

AAMI
901 N. Glebe Road, Suite 300
Arlington, VA 22203

www.aami.org
© 2020 by the Association for the Advancement of Medical Instrumentation
All Rights Reserved

This publication is subject to copyright claims of AAMI. No part of this publication may be reproduced or distributed in
any form, including an electronic retrieval system, without the prior written permission of AAMI. All requests pertaining
to this document should be submitted to AAMI. It is illegal under federal law (17 U.S.C. § 101, et seq.) to make copies
of all or any part of this document (whether internally or externally) without the prior written permission of the Association
for the Advancement of Medical Instrumentation. Violators risk legal action, including civil and criminal penalties, and
damages of $100,000 per offense. For permission regarding the use of all or any part of this document, complete the
reprint request form at www.aami.org or contact AAMI, 901 N. Glebe Road, Suite 300, Arlington, VA 22203-1633.
Phone: +1-703-525-4890; Fax: +1-703-276-0793.

Printed in the United States of America

ISBN 978-1-57020-770-9

Documents

Document Sharing Hub

Full document details: AAMI TIR105-2020


http://www.avadocuments.com/doc/aami-tir105-2020
http://www.avadocuments.com/doc/aami-tir105-2020

Contents Page

CoOMMItEEE FEPIESENTALION ...ttt b et e et e e s e e e st e e e st et e e s n e e e e anreeenans iv
o]0 o [PPSR v
] (0T [0 ex (o] o I RS UOPUURRRTN Vi
1 1o o] o 1= T OO PP PUPPTUPRPN 1
2 NOIMALIVE FEFEIENCES. ...ttt e oottt e e e e e et eeeaa e e e e annseeeeaaeeeaannsaeneaaaaaannn 1
3 Terms and defiNItIONS. ... ettt e e e ettt e e e e e e e s et e e e e e e e e nnneeeeae e e e nnnnaeeeans 1
4 Y Q=T aF= To =T 0 =T oL o] =T o PRSPPI 2
5 RISK @SSESSMENLT. ... ettt e ettt e e e e e et e et e e e e e e e sae et eeaaaeaaannseeeeaaeaeaannsbnneaaaeaaann 4
6 1] Q7] o SRR 12
7 RN [ g F= T g F= Te [T 0 4 1=T L0 =Y oo o o 14
8 L] S (=AY L=V 2T 11 o] oV TP 14
Annex A (informative) Summary of requirements of ISO 14971, ICH Q9, and AAMI TIR48 .........ccooiiiiiiieieiiieeeee 17
Annex B (informative) Combination product risk management utilizing a risk traceability summary ........................... 23
231 0] oo =T o] |V 29
Tables

Table 1—Sources of iNPut iNtO FiSK @SSESSMENT .......c..iiiiiiiii e e e e e et e e e e e s e anraeeeeas 5
Table 2—Sample system-level riSK @SSESSMENT............uuiiiiiie e e e e et e e e e e s et e e e e e s seanraeeeeas 8
Table 3—How individual risk analyses can be incorporated into a system-level risk analysis ............ccccccceciiiininnnnnnne. 9
Table 4—Example of how one constituent’s failure can affect the other.............ccoi e 9
Table 5—Defining harm apPropriately.........ooo i 10
Table 6—ApProaches t0 MSK CONIO ...........iiiiiiie ettt e e b e e st e e 12
Table A.1—Risk ManNagemMENt PIAN.......co o ettt e e e e ettt e e e e e e e et bee e e e e e e e e nnaeeeeeaeeeaannnneeeaaas 17
Table A.2—RISK @SSESSMENT ... ... ettt e e oottt e e e e e e et bttt eeae e e e nebeeeeeaeeeaannaeeeeeaeeeaannneeeaens 17
Table A.3—RISK CONTIOL ...ttt e e oottt e e e e e e et b e et eea e e e e nsbeeeeeaeee e nnaneeaeaeeeaannnneeeaans 19
LI L[ N e ] [ =T o] o ST OSSPSR PP RP P PUPRPPPI 20
Table A.5—RISK reVIEW/MONITOIING ......coiiiiiiiiiiit ettt e e ek e e s s bt e e s e e e e e br e e e st e e e e naneeas 21
Table B.1—Risk management traceability .............oooo e 27
Table B.2—Risk management traceability (PAg€ 2) .........eeiii i 27
Figures

1o 18 =Y B A=Y o] o o T= 11 o P SO O PPPP 10
FIQUIE 2——RISK FEVIEBW .....ciiiiiiieeie ettt e e e e ettt e e e e e e st e e e e e e e e e e saeaeeeeeesaaasssseeeaeeseaasnsbaneeaeeeans 15
Figure B.1—Risk asseSSMENt traCe MALriX .........cccuuiiiiiieiiiiiiiie et e e e e e e e e e e e e e s sanbaeeeaeeeans 24
Figure B.2—Tools and techniques used during the design process to perform risk analysis..............ccccccoeveiviiieneennn. 25
Figure B.3—Streamlined risk management trace MatriX............oooiiiiiiiiiiiiie i e e e e e e e e 26

Documents

Document Sharing Hub

Full document details: AAMI TIR105-2020


http://www.avadocuments.com/doc/aami-tir105-2020
http://www.avadocuments.com/doc/aami-tir105-2020

Committee representation

Association for the Advancement of Medical Instrumentation
Combination Products Committee

This technical information report (TIR) was developed by the AAMI Combination Products Committee. Committee
approval of the TIR does not necessarily imply that all committee members voted for its approval.

At the time this document was published, the AAMI Combination Products Committee had the following members:

Cochairs: Jon Cammack
John Weiner
Members: Kent Abrahamson, AbbVie

Ed Bills, ELB Consulting

Steve Binion, PhD MBA

Melissa Burns, FDA/OCP

Jon Cammack, Nevakar, Inc.

Stephanie Del Paine, Cook Research Inc

Gordon Ely, LexaMed Ltd.

Bryant Foster, Research Collective

Sunny Gill, Combination Product Partners

Richard Hall, Eli Lilly & Company

Byron Hayes, WL Gore & Associates Inc

Steven Hertz, FDA/CDER

Stephen Holcroft, Johnson & Johnson

Marcia Howard, Consumer Healthcare Products Association
Erin Keith, FDA/CDRH

Mark Leahey, Medical Device Manufacturers Association
Lee Leichter, P/L Biomedical

Rich Levy, PhD, PDA

Kathleen Miller, Amgen

Jim Niederecker, Abbott Laboratories

Andrea Ruth, ALR Consulting

Michael Schousboe, Novo Nordisk

Mutahar Shamsi, Deloitte

Lana Shiu, Amgen Inc

Dave Sterry, Clinical and Laboratory Standards Institute (CLSI)
Ashland Sutherland, Design Science Consulting
Deborah Thomas, Sanofi

Nicole Trudel, FDA/CBER

John Weiner, FDA/OCP

Alternates: Jonathan Amaya-Hodges, Biogen
Stan Mastrangelo, ELB Consulting
Thomas Feldsien, Abbvie
Dhaval Gaglani, FDA/CDER
Kalub Hahne, Cook Research Inc
Reade Harpham, Priority Designs Inc.
Christina Laskar, Sanofi-Aventis
Sara Waxberg McNew, Design Science Consulting
Thinh Nguyen, FDA/OCP
Nancy Regulski, Johnson & Johnson-Skillman
Christine Schumard-Sauer, Abbott Laboratories
Melissa Torres, FDA/CDRH

NOTE Participation by federal agency representatives in the development of this TIR does not constitute
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Foreword
The following verbal forms are used within AAMI documents to distinguish requirements from other types of provisions
in the document:
“shall” and “shall not” are used to express requirements;

— “should” and “should not” are used to express recommendations;

— “may” and “may not” are used to express permission;

— “can” and “cannot” are used as statements of possibility or capability;

— “might” and “might not” are used to express possibility;

— “must” is used for external constraints or obligations defined outside the document; “must” is not an alternative
for “shall.”

Suggestions for improving this document are invited. Comments and suggested revisions should be sent to Standards,
AAMI, 901 N. Glebe Road, Suite 300, Arlington, VA 22203 or standards@aami.org.

NOTE This foreword does not contain provisions of the AAMI TIR105, Risk management guidance for combination
products (AAMI TIR105:2020), but it does provide important information about the development and intended use of the
document.
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Introduction

This technical information report (TIR) is intended as an aid when assessing the risks of combination produc’ts1 that
include a drug/biologic2 and a device throughout their total product lifecycle. It is intended to provide recommendations
on best practices, recognizing that risk management requirements might vary across regulatory jurisdictions. AAMI
TIR48:2015, Quality management systems (QMS) recommendations on the application of the United States Food and
Drug Administration’s Current Good Manufacturing Practice (U.S. FDA’s CGMP) final rule on combination products [1],
laid the foundation for risk management considerations for combination products by providing an overview of risk
management, and identifying risk management as integral to the development process for these products. This risk
management TIR leverages the overview presented in AAMI TIR48 and provides more detailed recommendations and
considerations. For the purposes of this TIR, we have chosen to use the term “combination product” to describe the
final, finished combination product for commercialization. A fundamental aspect of this TIR is highlighting the
importance of comprehensively managing risks from the combination product throughout its total product lifecycle,
which necessitates assessment of risks contributed by constituent parts, their interactions and how these risks
interrelate.

The foundation for implementing a risk management process as described here is guidance from ISO 14971:2019
(Medical devices—Application of risk management to medical devices) (ISO 14971) [38], ISO TR 24971:2020 (Medical
devices—Guidance on the application of ISO 14971) (ISO TR 24971) [39], ICH Q9:2005 (Quality risk management) [25],
promulgated by the International Conference on Harmonization of Technical Requirements for Registration of
Pharmaceuticals for Human Use) (ICH Q9)3. The standards describe processes that enable management of the quality-
related risks of a product “from cradle to grave.” Users of this TIR should have a basic familiarity with ICH Q9 and ISO
14971/24971.

AAMI TIR105 highlights how an effective risk management process for a combination product can be achieved by
systematic application of principles described in the ISO and ICH existing guidance. The expectations of ISO
14971/24971 and ICH Q9 have been considered in developing this TIR, with the goal of developing recommendations
consistent with both standards and appropriate to support compliance with both.

AAMI TIR105 describes how principles of both ICH Q9 and ISO 14971/24971 can be applied and is intended to aid in
identifying and addressing combination product-specific considerations and challenges in developing and implementing
a risk management framework for these products.

This TIR is intended to be used in conjunction with ISO 14971, ISO TR 24971, and ICH Q9, but is not intended to
interpret, replace, or change applicable national or regional legislation on risk management. Neither is it intended to
alter ICH Q9, ISO 14971, or ISO TR 24971 or address application of risk management for single-entity medical devices,
drugs, or biologics.

Either ICH Q9 or ISO 14971/24971 could serve as a basis for developing a suitable framework for risk management
for combination products, and reference to both can be helpful in developing such a framework. However, for
combination products that include a device constituent part, use of an ISO 14971/24971-based framework is
recommended to ensure a sufficiently robust risk management process consistent with current best practices and with

1 as defined in the U.S. under 21 CFR 3.2(e)

2 Unless otherwise stated, the term “drug” as used in this TIR is meant to include biological products as these terms are defined in
the Federal Food, Drug, and Cosmetic Act, Public Health Services Act, and associated regulations.

3 Unless otherwise specified, throughout this guidance, references to ISO 14971 also refer to ISO TR 24971. NOTE: Both of these
documents have been adopted by AAMI. Several ICH guidances, including Q9, collectively relate to risk management: Q8
addresses collecting the knowledge base related to the product and process, utilizing the principles of quality-by-design; Q9
addresses the application of this knowledge to managing risk; Q10 [26] addresses the need to maintain the process and product
quality throughout the product lifecycle; and Q12 (currently in draft) [27] will provide a framework to facilitate the management of
post-approval Chemistry Manufacturing and Controls (CMC) changes in a more predictable and efficient manner across the
product lifecycle. Although this TIR recommends an ISO 14971-based risk management process for combination products that
include a device, and these additional ICH guidances are not a focus of this TIR, reference to them is intended to inform risk
management, as well as guide design and quality control, particularly for drug-led combination products.
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global regulatory trends and norms. An ISO 14971/24971-based framework can be applied for the combination product
even if other paradigms are applied to its constituent parts (as described in later sections of this TIR).

This TIR is organized around the risk management process step identified in AAMI TIR48, Quality management
systems (QMS) recommendations on the application of the U.S. FDA’s CGMP final rule on combination products. Key
elements of TIR105 include the following:

— Emphasis on the importance of risk management planning, providing details on the planning phase and on
how to ensure applicable considerations are addressed during appropriate lifecycle phases for each
constituent part and for the combination product.

— A special focus on the “identification” of risk data, including failure modes, hazards, hazardous situations, and
harms from a variety of sources of information. The section contains a table with examples of internal sources
of risk data (i.e., what can be mined from your own company’s data) and external sources (e.g., publicly
available information).

— Examples to help illustrate and elucidate the concepts addressed as well as describe the value of using a Risk
Management Trace Matrix.

In summary, this TIR addresses how existing risk management standards like ICH Q9 and ISO 14971 and ISO TR
24971, and the principles upon which they are based, can inform and guide risk management for combination products
to establish an effective risk management process and be incorporated into a manufacturer’s existing QMS.

NOTE  This technical information report is not a standard, and the material contained herein is not normative in nature. The

committee has used the term "shall" in a few instances, based on their knowledge of requirements contained in relevant standards
and regulatory requirements.
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AAMI Technical Information Report AAMI TIR105:2020

Risk management guidance for combination products

1 Scope

1.1 Inclusions

This TIR provides recommendations on the application of risk management principles and processes during
development and marketing of combination products that include a device constituent part (drug—device, biological
drug—device, or drug-device—biologic), in accordance with FDA’s final rule (21 CFR Part 4) [11].4 These
recommendations are intended to inform the adoption and application of established risk management processes
during all phases of the lifecycle of combination products.

The recommendations and processes described in this TIR are intended to assist manufacturers of combination
products in identifying hazards associated with the combination product, assessing associated risks, selecting options
for controlling these risks, and monitoring the effectiveness of the implemented controls.

1.2 Exclusions

The TIR does not address drugs, biologics, or devices that are not part of a combination product, nor does it address
drug-biologic combination products as risk management considerations for these are similar to those for drugs or
biologics alone. Additionally, the TIR also does not address topics outside the realm of risk management for
combination products. Finally, while the TIR might inform risk management practices for combination products
marketed outside the United States, it is not intended, nor considered, to address non-U.S. practices or
recommendations in all risk management considerations in a comprehensive fashion.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following definitions apply.

3.1
combination product
therapeutic and diagnostic medical product that combines drugs and/or biological products with devices

3.2

co-packaged combination product

two or more separate products packaged together in a single package or as a unit and comprised of drug and device
products, device and biological products, or biological and drug products

3.3
constituent part
a drug, device, or biological product that is part of a combination product

4 Among other things, Part 4 requires combination product manufacturers to comply with design control requirements, including
requirements for risk management, consistent with 21 CFR 820.
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control strategy

control strategy is a planned set of controls derived from product and process understanding that ensures a process
performs as it should, and maintains the quality of the product

3.5

critical quality attributes (CQA)

CQA is a physical, chemical, biological, or microbiological property or characteristic that should be within an appropriate
limit, range, or distribution to ensure the desired product quality

3.6

cross-labeled combination product

a drug, device, or biological product packaged separately that according to its investigational plan or proposed labeling
is intended for use only with an approved individually specified drug, device, or biological product where both are
required to achieve the intended use, indication, or effect and where upon approval of the proposed product the labeling
of the approved product would need to be changed, e.g., to reflect a change in intended use, dosage form, strength,
route of administration, or significant change in dose; or any investigational drug, device, or biological product packaged
separately that according to its proposed labeling is for use only with another individually specified investigational drug,
device, or biological product where both are required to achieve the intended use, indication, or effect.

3.7
harm
injury or damage to the health of people, or damage to property or the environment

3.8
hazard
potential source of harm

3.9
risk
combination of the probability of occurrence of harm and the severity of that harm

3.10

risk management

systematic application of management policies, procedures, and practices to the tasks of analyzing, evaluating,
controlling, and monitoring risk

3.11
severity
measure of the possible consequences of a hazard

3.12

single-entity combination product

a product comprised of two or more regulated components, i.e., drug/device, biologic/device, drug/biologic, or
drug/device/biologic, that are physically, chemically, or otherwise combined or mixed and produced as a single entity

4 Risk management plan

41 General considerations

For combination products, as for other medical products, the risk management plan (RMP) is the iterative “guide” to
risk management activities throughout the entire product lifecycle and should be maintained and managed. The
following describe key considerations in the development of a comprehensive, informed RMP and, more broadly, of an
effective, integrated risk management approach for a combination product. Taking such considerations into account
will enable the RMP to:
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— ensure identification of the known and foreseeable risks associated with the combination product’s
manufacture and use;

— support assessment of the acceptability of identified risks and the suitability of specific risk control measures;
and

— identify appropriate production and post-production information to capture and feed back into risk
management activities throughout the product lifecycle.

411 Description of combination product

Careful consideration should be applied to determining the completeness and level of detail in describing the
combination product and the inter-relationships of its constituent parts. A component of single-entity combination
product may play more than one role, as is the case for a syringe prefilled with a drug, which, therefore, serves both as
a container closure for the drug and as a delivery system. Also, details related to the patient population, user profile or
operating principles may change and add more complexity to the product. Therefore, descriptions of design elements
and external controls (e.g., instructions, warnings, user training, limits or alarms) should consider such complexities.

41.2 Necessary expertise

The range of expertise needed to inform, and support risk management is necessarily different for a combination
product than for a drug or device alone and should be considered in defining the roles and responsibilities of
stakeholders, including the risk management team.

4.2 Understanding of relevant standards and guidance

A basic understanding of the risk management process standards® ISO 14971 [38] and ICH Q9 [25] is important to
effective planning of risk management activities for combination products. Although this TIR is intended to be used as
a stand-alone reference document in supporting a marketing application and for maintaining safety of the product
throughout its lifecycle, background knowledge of the key principles will be helpful. In addition, product-specific safety
consensus standards and other applicable guidance are also important in planning the development of and risk
management activities associated with the combination product. These product-specific standards can inform and
support overall risk management activities for a combination product.

4.3 Integration of information from third-party vendors

An important consideration for manufacturers of combination products is how to assemble risk management files when
using components supplied by third-party vendors. Many times, third-party vendors have developed risk assessments.
The approach to integrating this information should be addressed in the combination product RMP. Integrating a
supplier-provided risk assessment into an overall combination product risk assessment is essentially no different than
integrating any potential component with use hazards into the overall assessment for a product. Component
assessments from vendors should be reviewed to confirm whether they identify potential risks inherent to the use of
the component, including—most importantly—an explanation of the relationship between the identified hazards and the
impact on proper use of the component. It is important that the combination product assessment consider any potential
hazards identified by suppliers and their relevance, as well as how the combination product will be used and any
potential failures of the constituent part in the combination product that are not addressed in the supplier-provided
assessment. Beyond consideration of failures, the combination product manufacturer should identify any interactions
of the component with the finished product to address in the combination product risk assessment (see Section 5).

Although they should ensure that the RMP and associated risk management process for their combination products
are stand-alone and robust, manufacturers might find it helpful to establish a risk management file (RMF) that includes
reference to documents held or developed by, for example, a design company or a contract manufacturer as well as
suppliers of components and constituent parts, as a resource to leverage when developing and reviewing their risk
management programs and when assessing and responding to safety signals.

5 Other consensus standards may be specific to the safety of a type of product (i.e., not a process standard).
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