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Foreword

ISO (the

International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO do

ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

les of the

cuumen

[SO draws$ attention to the possibility that the implementation of this document may involve‘thefuse of (a)

patent(s).

rights in
patent(s)
this may

WWW.iso.

ISO takes no position concerning the evidence, validity or applicability of ahy claimged patent
respect thereof. As of the date of publication of this document, ISO had not Teceived ndgtice of (a)
which may be required to implement this document. However, implementers are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at
pbrg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

Any trad
constitut

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and e

related t
Organiza

¢ name used in this document is information given for the convenience of users and| does not
¢ an endorsement.

¢ conformity assessment, as well as information about ISO's adherence to the Wo
tion (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyiment was prepared by Technical CommitteexISO/TC 150, Implants for surgery, Subcommittee
SC 2, Cardiovascular implants and extracorporeal systems,in collaboration with the European Compnittee for
Standardjzation (CEN) Technical Committee CEN/T€2285, Non-active surgical implants, in accordance with

the Agregment on technical cooperation betweendSO and CEN (Vienna Agreement).

This secopd edition cancels and replaces the-first edition (ISO 12417-1:2015), which has been t¢chnically

revised.

The main|changes are as follows:

— the tgxt regarding ethylene oXxide sterilization limits has been revised,
— refer¢nces have been updated, and

— termyg

Alist of all parts inthe1SO 12417 series can be found on the ISO website.

Any feed
complete

and definitiodsyhave been revised.

isting of these bodies can be found at www.iso.org/members.html.

‘xfack er questions on this document should be directed to the user’s national standards body. A
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Introduction

Vascular device-drug combination products (VDDCPs) are medical devices with various clinical indications
for use in the human vascular blood system. A VDDCP incorporates, as an integral part, substance(s) which,
if used separately, can be considered to be a medicinal substance or product (drug substance, drug product)
but the action of the medicinal substance is ancillary to that of the device and supports the primary mode of
action (PMOA) of the device.

Many vascular device-drug combination products have been shown to be safe and effective in clinical use.
This revision is not intended to require additional evaluation of these products as the testing would not
provide useful information regarding the expected clinical performance of the product. Manufacturers
can rely on historical data gathered in the previous edition of this document (ie ISQ 12417-1:2015).
Similarly,|for product modifications or changes in intended clinical use, this edition of this docyment (i.e.
[SO 12417%-1:202X) is not intended to require additional evaluation of any aspects of the productthat are not
expected to change clinical performance.

When deyeloping this document, it was impossible to consider all future and emerging technologies. VDDCPs
using such technologies need to be evaluated following the basic requirements of this document. Testing
beyond the scope of this document can also be necessary to characterize these future and emerging device
systems.

© IS0 2024 - All rights reserved
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Cardiovascular implants and extracorporeal systems —
Vascular device-drug combination products —

Part 1

General requirements

1 Scop
This docu

With regg
materials
manufact

For impla
general r
be used 4§
requirem
not perm

NOTE 1
recent dev

e
ment specifies requirements for vascular device-drug combination products (V.DDCPs).

ird to safety, this document outlines requirements for intended performance, design ¢
design evaluation, manufacturing, sterilization, packaging and infermation supplig
rer.

hted products, this document is intended to be used as a supplefaent to ISO 14630, which

s a supplement to relevant device-specific standards, such as the ISO 25539 series s
bnts for endovascular devices. Requirements listed in this’”document also address VDDCH
inent implants.

Due to variations in the design of combination produgctsicovered by this document and due to th
elopment of some of these combination products, aceeptable standardized in vitro test results g

study res;ﬂts are not always available. As further scientific aiid clinical data become available, appropriate

this docu

This docy
of the va
guidewirg

This docu
catheters

part (e.g.

This docu
VDDCP (e

This docu
NOTE 2

The conn

ent can be necessary.

ment applies to delivery systems or parts of the delivery system that are an integral ¢
bcular device and that are drug-covered (e.g. drug-covered balloon catheters and dru

S).

ment does not apply to devices whose PMOA provide a conduit for delivery of a drug (e.d
, unless they contain a dfug component that is intended to have an ancillary action to
hntimicrobial coated infusion catheter).

ment does not applyto procedures and devices used prior to and following the introducf
g. balloon angioplasty devices) that do not affect the drug-related aspects of the device.

ment doesqot provide a comprehensive pharmacological evaluation of VDDCPs.
Some infermation about the requirements of certain national and regional authorities is given iy

bction of absorbable components of VDDCPs (e.g. coatings) with drug-related aspects of

are addr

ttributes,
d by the

specifies

pquirements for the performance of non-active surgical implants. This document is intended to

pecifying
s that are

P relatively
nd clinical
revision of

bmponent
p-covered

. infusion
he device

ion of the

Annex B.

he device

ation and

other time-dependent aspects of absorbable implants and coatings.

NOTE 3

For more information on absorbable coatings, refer to ISO/TS 17137 and ASTM F3036-13.

This document does not address issues associated with viable or non-viable biological materials such as
tissues, cells or proteins.

This document does not address issues associated with active surgical implants (i.e. implants that require
power not generated by the human body or gravity).

© IS0 2024 - All rights reserved
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

[SO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk management
process

ISO 10993-2, Biological evaluation of medical devices — Part 2: Animal welfare requirements

[SO 10993-7, Biological evaluation of medical devices — Part 7: Ethylene oxide sterilization residuals

[SO 11070, Sterile single-use intravascular introducers, dilators and guidewires

[SO 11607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements for materipls, sterile
barrier systems and packaging systems

[SO 14154, Clinical investigation of medical devices for human subjects — Good clinical prdctice
[SO 1463(:2012, Non-active surgical implants — General requirements

ISO 14937, Sterilization of health care products — General requirements forcchdracterization of a fsterilizing
agent and|the development, validation and routine control of a sterilization process for medical devicgs

[SO 14971:2019, Medical devices — Application of risk management to-inedical devices

ISO 15223-1, Medical devices — Symbols to be used with informatien‘to be supplied by the manufacturner — Part
1: General requirements

[SO 25539-2, Cardiovascular implants — Endovascular deviges— Part 2: Vascular stents

3 Terms and definitions
For the pyrposes of this document, the terms ahd definitions provided in ISO 14630 and the followjing apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC E]ectropedia: available athttps://www.electropedia.org/

3.1
active pharmaceuticalingredient
API
drug subktance
pharmacqlogicallyractive (drug or medicinal) substance used as a raw material, which is coated on} bound to
or incorpgrated;into the device to achieve an ancillary device function (e.g. minimizing vascular rgstenosis)

3.2
batch
quantity of vascular device-drug combination product (3.27) at the final stage or pre-final stage of manufacture
which has undergone the same manufacturing cycle, using the same components (e.g. same coating solution,
same device size) and meets the same specifications

© IS0 2024 - All rights reserved
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3.3

change

alteration to an activity or to the vascular device-drug combination product (3.27) to improve or maintain the
composition or performance of a vascular device-drug combination product

Note 1 to entry: Certain local regional authorities require that changes are reported, including small alterations to a
vascular device-drug combination product, a manufacturing process or a test procedure, even if it is not necessarily
captured by a corrective action/preventative action (CAPA) system.

34

clinical event

complication, failure or device-related observation that can be observed with clinical use of a vascular
device-drug combination product (3.27)

Note 1 to entry: It is possible events will not have clinical significance and cannot be attributable fqg fhle vascular
device-dryg combination product.

3.5
compendial pharmaceutical reference standard
reference|substance, reference preparation or reference spectrum recognized by anational pharnjacopoeia

3.6
device pdrt of the vascular device-drug combination product
device pgrt of the VDDCP

device pgrt

DP
part of the vascular device-drug combination product (3.27) infended that treats vascular djisease by
temporarly or long-term intervention or implantation that doesnot achieve its primary mode of a¢tion in or
on the human body by pharmacological, immunological or metabolic means, but that can be assisted in its
function tr}} such means

3.7
assay
biologicallor chemical method to determine the activity or potency of a substance

3.8
drug profduct

medicindl product
active phqrmaceutical ingredient (3(1))'in its final form for administration to the patient (e.g. tablet, solution,
spray), thpt is intended to prevernt,diagnose or treat disease and that achieves its principal intended action
in or on tle body by pharmacdlogical, immunological or metabolic means

39

drug-co:Iaining part-ofthe vascular device-drug combination product
drug-conftaining part

DCP

part of the vascular device-drug combination product (3.27) that consists of the active pharmaceutical
ingredient (31)'or matrix (3.21) and associated device interfaces intended to assist in the primpry mode
of action pfthe device by diminishing or ameliorating, potential unintended effects that placemgnt of the
device part (3.6) can potentially stimulate

Note 1 to entry: Some vascular device-drug combination product can incorporate medicinal or drug substances that
are primarily intended to optimize the DP properties of the vascular device-drug combination product.

3.10

DCP interface

drug-containing part interface

common boundary or interconnection between the various components of the device part(s) (3.6) and the
drug-containing part(s) (3.9) of a vascular device-drug combination product (3.27)

EXAMPLE1 Interface between the matrix (3.21) containing the active pharmaceutical ingredient (3.1) and packaging
materials with direct drug-containing part contact.

© IS0 2024 - All rights reserved
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2 Device surface(s).

3 Interface between the matrix and the active pharmaceutical ingredient.

delivery system
transport device that physically or mechanically positions the vascular device-drug combination product
(3.27) and/or the drug-containing part (3.9) at the intended anatomic location

EXAMPLE

The delivery system of a drug-coated balloon would position the balloon in the lumen of

intended to be treated.

3.12

the lesion

drug con
total labe
(3.27)

Note 1 to 4

3.13
drug deli
local intd

environmlent, whether the drug is released from, eluted from, or remains bound to the vascular de

combinat

3.14
drug-rel:
substance
the active]

Note 1 to €
impurities
from biolo

3.15
drug rele

in vitro characterization of the active pharmeceutical ingredient (3.1) released from the drug-contd

(39) ofa
EXAMPLE

release ratle, or both.

3.16
durabilit
ability ta
withdraw

3.17
efficacy
effective

i
CIIL

led amount of active pharmaceutical ingredient (3.1) in a vascular device-drug combinqtig

ntry: Drug content can be expressed as pg per drug-containing part (3.9) of a certain size.

very
raction between the vascular device-drug combination product (3:27) drug and th

on product
ited impurity

in the drug-containing part (3.9) of a vascular device*drug combination product (3.27) {4
pharmaceutical ingredient (3.1) or an excipient (3.19)

ntry: Drug-related impurities can include drug degradation products or degradants, drug-synthe

bical systems).

ase characterization

bascular device-drug combination product (3.27) over time

The release can be detérinined by a drug elution test and can include a curve shape (or prof

y
maintain adequate integrity and robustness during procedural (i.e. access, de

al), post-procedural and long-term use (i.e. over time) according to design specifications

€SS

n product

e in vivo
vice-drug

hat is not

sis-related

isomers of the drug, residual drug solvents or biglogical contaminants (e.g. occurring with drugs derived

ining part

ile), a drug

ployment,

ability of
result

3.18
evaluate

hevascutardevice=drugcombimation product { 3-27 ) toacthieve the planmedamddesired phy

analyse qualitatively

© IS0 2024 - All rights reserved
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3.19

excipient

additional material(s), other than the active pharmaceutical ingredient (3.1), that are intentional components
of the drug-containing part (3.9) of a vascular device-drug combination product (3.27)

EXAMPLE Filler, extender, diluent, wetting agent, solvent, colorant, stabilizer, antioxidant, preservative, pH
maintainer, polymers, adhesives.

3.20

functionality

ability of the vascular device-drug combination product (3.27) to perform physically, chemically, and/or
mechanically, as designed

Note 1 to entry: Functionality does not include the physiological response to the vascular device-drug,cqmbination
product [i.p. efficacy (3.17)].

3.21

matrix
organic of inorganic material, other than living cells, intentionally applied by a mantfacturer to g vascular
device anld designed for the purpose of drug storage, local drug activity at the surface and/or|enabling,
retarding| delaying or modifying drug release

Note 1 to gntry: The matrix can:
— be pefmanent or temporary (dissolvable, absorbable or degradable);
— include surface treatments such as primers;

— be a ¢pating with or without an active pharmaceutical ingredienty(3.1), or consisting of multiple excipjents (3.19)
and/or multiple active pharmaceutical ingredients.

3.22
particulgte
particle
mobile mlatter, other than gas bubbles, present.on, or arising from the use of the vascular d¢vice-drug
combination product (3.27)

3.23
pharmacpoKkinetics
absorption, distribution, metabolisimand elimination of a drug in vivo

3.24
procedural fluid
blood and serum, saline, and*contrast media that come into contact with a vascular device-drug combination
product (3.27)

3.25
stability festing
tests undertaken according to a prescribed stability protocol to establish, support or confirm the shelf life of
a vasculan device-drug combination product (3.27)

Note 1 to entry: Additional guidance on the drug-related aspects of the drug-containing part (3.9) of the vascular
device-drug combination product can be found in ICH Q1A.

3.26

content uniformity

uniformity of drug content

comparison of the uniformity of the drug content (3.12) between individual vascular device-drug combination
products (3.27) within each batch (3.2) as compared to the labelled claim

© IS0 2024 - All rights reserved
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device-drug combination product

vascular medical device that incorporates one or more active pharmaceutical ingredients (3.1) as an integral
part of the device that is not necessarily part of the device's primary mode of action (i.e. ancillary mode of

action)

Note 1 to entry: The vascular device-drug combination product can be permanently deployed (e.g. an implant like a
drug-eluting stent) or temporarily deployed (e.g. a drug-eluting balloon).

3.28
vascular
VDDCP d

device-drug combination product deployment
ployment

physical ¢
containing

Note 1 to
stent) or tg

3.29

vascular
VDDCP sj
list of req
other crit

Note1ltoe
drug comb

Note 2 to
device-dry

3.30
primary
PMOA
single mo
combinat

Note 1 to
contributi

Note 2 to
device-dru

4 Inte

r mechanical positioning of the vascular device-drug combination product (3.27) so that|
y part (3.9) is in contact with the intended anatomic treatment site

entry: The vascular device-drug combination product may be permanently deployed™\(e.g. a di

mporarily deployed (e.g. a drug-eluting balloon).

device-drug combination product specification

pecification

uired test procedures and appropriate acceptance criteria whichsare numerical limits,
eria for the tests described

ntry: A specification is a critical quality standard. It establishes the set of criteria to which a vasct
nation product (3.27) has to conform.

entry: Additional guidance on the drug-related aspects of the drug-containing part (3.9) of th
g combination product can be found in ICH Q6A.

mode of action

on product

entry: The most important therapeutic action is the mode of action expected to make th
n to the overall intended therapeutic effects of the combination product

entry: Additional guidance’on the drug-related aspects of the drug-containing part (3.9) of t}
j combination product.(3.27) can be found in ICH Q1A.

hded performance

4.1 General
The requirements of ISO 14630:2012, Clause 4, shall apply.

the drug-

ug-eluting

ranges or

lar device-

e vascular

de of action of a combination product.that provides the most important therapeutic actlion of the

e greatest

e vascular

4.2 C(Classification

A VDDCP is a product that is considered to be a medical device but which incorporates, as an integral part,
substances which, if used separately, can be considered to be a medicinal product or drug product. It is
classified as a medical device, provided that the action of the medicinal or drug substance is ancillary to
that of the device, as reflected in the product claim and as supported by the scientific data provided by the
manufacturer of the device.

© IS0 2024 - All rights reserved
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4.3 Intended clinical location

The intended clinical location shall be identified as one or more of the following:
a) abdominal aorta;

b) arterio-venous shunt for vascular access;

¢) carotid;

d) coronary;

e) femoral;

f) iliac;
g) popliteal;

h) intragerebral;
i) renal
j)  thoracic aorta;

k) thoraco-abdominal aorta;
) tibial

m) other|arterial or venous vessels to be specified.

5 Design attributes

5.1 General
The desigpn attributes to meet the intended performance of the VDDCP shall consider at least:

a) the apility of the device part of the VDDCP (i.e. the device without the API and matrix) to| fulfill all
produict-specific requirements for the PMOA (e.g. the mechanical function), which are defijed in the
device-related standards;

b) thealility of the drug-containing part of the VDDCP to fulfill the drug-specific function and reqyiirements
of thd VDDCP as defined,in.5.2;

c) the ability of the VDBCP to meet defined chemical, physical, mechanical or compatibility spegifications
after finteraction with'the DCP/matrix and device or manufacturing processes;

d) the 4bility of the VDDCP to meet applicable interactional (ergonomic, connections, |coupling)
requirements, unless justified.

5.2 Dr g-rnnfninina part of the VDDCP

5.2.1 General

The design attributes of the VDDCP to meet the intended performance of the DCP shall additionally consider
at least:

a) the ability of the DCP to be consistently, accurately, and safely brought into contact with the intended
anatomic treatment site;

b) the appropriate physical and chemical compatibility of the DCP interfaces (i.e. the device, the drug, the
matrix and any packaging with direct DCP contact);

© IS0 2024 - All rights reserved
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¢) the appropriately justified/conducted biocompatibility of the DCP;

d) conformance of the DCP to VDDCP specifications at the time of manufacture and after storage;

e) the ability of the DCP to deliver or maintain the intended amount of drug safely at the target site in
accordance with the specification of the VDDCP at product release and for the duration of the labelled
shelf life;

f) the appropriate interaction between the VDDCP and procedural fluids.

5.2.2 Matrix

The design_attributes of the VDDCP to meet the intended performance of the matrix shall additionally

consider 3t least:

f)

5.2.3 Alktive pharmaceutical ingredient

the apility of the matrix to maintain adequate integrity during procedural use in accordance with the
desigh specifications (e.g. freedom from significant delamination, flaps, and bare spats) and [over time
as applicable for the VDDCP;

the ability of the matrix to maintain adequate resistance to unintended generation of particleg;
confgrmance of the matrix to VDDCP specifications at the time of manufacture and after stordge;

confgrmance of the matrix dimensions, physical and chemical properties, and other matrix pgrameters

(e.g. |porosity, mass, density, distribution, glass transition ¢temperature, melting tenjperature,

fragr]:entation point) to the design requirements;
1

if solfible or degradable, the ability of the matrix to contrekthe release of drug and the intefaction of
any splubilized or degradation products with the body (i.e:biocompatibility of the matrix as Well as the
degrddation products);

the effect of imaging (e.g. the heating caused by magnetic resonance imaging [MRI]) on the matrix.

The design attributes of the VDDCP to megt.the intended performance of the API shall additionally consider

at least:

a) confgrmance of drug content, impuirities and degradants to the API specification upon receipjand after
storage and handling of the API'before introduction into the VDDCP manufacturing process;

b) the apility to reproducibly-incorporate, as demonstrated by content uniformity, the desired|drug and
amount within the VDDEP;

c) the ability to releasethe drug in accordance with the VDDCP specification as applicable for devices that
intenfed to release drug;

d) confgrmange-of drug content, drug impurities and drug degradants to VDDCP specifications fgr finished
devi%s after manufacturing (e.g. batch release) and after storage;
NOTE There can be other impurities, evaluated separately from the drug-related impurities, that are related
to manufacture of the matrix or other components of the VDDCP or come from sterilization or processing aids,
such as monomers, catalysts, residual matrix-related solvents, residual processing solvents or matrix-related
degradation products or degradants. There also can be other biological impurities such as endotoxin, evaluated
separately from the drug-related impurities.

e) appropriate interaction between the drug(s) and the matrix and/or the device to which the drug(s)
is(are) applied;

f) appropriate interaction between the drug(s) and the tissue to which the drug(s) is(are) applied;

g) the effect of imaging (e.g. MRI) on the drug of a VDDCP (e.g. heating).

© IS0 2024 - All rights reserved
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NOTE Additional guidance on the drug-related specifications can be found in ICH Q6A as well as in general and
individual monographs of pharmacopoeias of the different regions [e.g. the United States Pharmacopeia (USP)[Z2],
Japanese Pharmacopoeia (JP)[193] and European Pharmacopoeia (EP)[28]].

6 Materials

The requirements of ISO 14630:2012, Clause 6, shall apply when selecting the API, matrix and DP materials
used to design the VDDCP (e.g. metals, polymers, drugs).

a) The inclusion of materials in the VDDCP, can require analysis and/or estimation of potential patient
exposure, analysis of possible alternative substances, material or designs, and/or benefit risk
assessments for the continued use of the materials.

b) Justiffication can be required for the continued use of materials or substances found in VD]JCP (e.g. if
these|substances are identified as being of concern).

c) Additional testing to facilitate proper disposal or additional information in the ipstructions ffor use to
facilifate safe disposal can be required by environmental regulations when listed\substances have been
includled.

NOTE Some authorities with jurisdiction impose different requirements for (the identification, mgrking and
documentgtion of a medical device or accessory.

7 Design evaluation

7.1 GeIeral

The requirements of ISO 14630:2012, Clause 7, shall apply;avhere applicable and appropriate for the DP type
(e.g. stenflversus balloon).

A justification shall be provided for the properties etitlined in Clause 7 that are not assessed.

Wheneverl changes are made in materials, construction, configuration, application or processing/methods,
an appropriate risk analysis of the potentialirmpact of the change on the failure modes and perfofmance of
the VDDCP shall be performed. Appropriate/testing shall be conducted, as deemed necessary.

NOTE Local regional authorities can*require that alterations, including those that can be considgred minor
alterationg to a VDDCP, a manufacturing/process or a test procedure, are reported.

The use of a control device for\comparison can be informative in the evaluation of certain design attributes
relevant tp the performance.of the VDDCP.

Testing td establish thelabelled shelf life shall be conducted by repeating appropriate device and ¢lrug tests
on the finpl aged VDDEP. Justification for the selection of tests shall be provided.

NOTE If different finished-product manufacturing sites are used, the generation of appropriate batgh release/
stability dptafo‘ensure the consistency and equivalency of the finished product across manufacturing sftes can be
required blysome regulatory authorities [e.g. US Food and Drug Administration (US FDA)].

For long-term stability testing of the VDDCPs, the stability indicating drug attributes should be defined.
Prior to the completion of these long-term stability tests, accelerated stability testing should be considered.
Additional guidance on stability testing of VDDCPs can be found in ICH Q1A(R2), ICH Q1B(R2), ICH Q1D,
and ICH Q1E. In addition, ICH Q3B(R2) and ISO 10993 provide guidance on how to test for identification
of impurities and/or degradation products. ICH guidelines include specific testing time frames and
environmental conditions that are not be appropriate for all product designs, storage conditions and climate
zones. Testing intervals for identification of degradation products will depend on the potential degradation
characteristics of the API and/or matrix, as well as the shelf life of the VDDCP. As a result of the stability
testing, the final release specification for a particular VDDCP attribute may be modified to ensure that
product performance is maintained throughout shelf life.
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Testing appropriate to climatic zones should also be considered with respect to where the VDDCP will be
marketed. World Health Organization (WHO) Technical Report 953, 2009, Annex 2, Annex 1, Table 1, includes
climate zones for each member country which can be appropriate to use for stability-testing conditions.
Climate zone definitions in local standards and guidelines [e.g. Association of Southeast Asian Nations
(ASEAN), USPIZ2], European Medicines Agency (EMA)] should also be considered.

7.2 Pre-clinical evaluation

7.2.1 Sampling

For each test, a sampling plan shall be utilized which will ensure that adequate representation of the data has
been obtained for each parameter measured. The DCP design characteristics of the VDDCP shall he verified
to be representative of the products to be released for distribution, including all sizes, configuxsdtions and
components.

The sampling shall represent the worst-case relevant VDDCP parameters (e.g. drug content, drjig-related
impuritiep, durability) and should fully represent the range of VDDCP designs. A justification shall be
provided [for sample selection. It can be necessary to conduct an analysis to identify the desigr(s) of the
VDDCP wijth the greatest potential for failure.

NOTE Additional guidance on a use of a mixed bracketing/matrix design for stability testing (such asjminimum,
intermedigte [e.g. worst-case design] and maximum sizes of the VDDCP) can be fouwnd in ICH Q1D.

Sampling[shall ensure adequate representation of the expected variability in the manufacture df devices.
For drug-related aspects of the VDDCP, at least three batches of each of the representative samples of the
drug-confaining part of the VDDCP shall be tested over the shelfiife.

Where pdssible, different batches of the API should be used. See ICH Q1A(R2).
The samp|ling plan can differ for characterization, release and stability testing.

It can be pppropriate to assess some properties only~at manufacture, if changes are not expected over the
shelf life.

For those|tests with specified confidence and.reliability parameters, the sample size shall have a ptatistical
basis. For]all tests, the number of samplesishall be justified.

7.2.2 Cpnditioning of test samples

However, sterilization can affectthe performance of the VDDCP, all samples shall be subjected to stefrilization,
unless jugtification is provided for the use of non-sterilized products. If the VDDCP can be |sterilized
multiple fimes prior to release for marketing, then the test samples shall also be sterilized multipl¢ times, as
appropridte.

Maximun} and mimnithum tolerances for the conditioning-process parameters within a cycle can result in
different [properties for the VDDCP. Additionally, the impact of any change to sterilization (e.g. number
of cycles,|types of sterilization or process parameters within a cycle) on VDDCP properties should be
consideregd(

Samples shall be subjected to conditions that are normally encountered prior to use that can affect the test
results. Conditioning can include preconditioning of the VDDCP as recommended in the instructions for
use. If the product is a single-use product, it can be necessary to consider whether multiple attempts (e.g.
tracking) with the same product should be included in a simulated-use test.

If the product is labelled for multiple-use, the simulated-use test shall incorporate this concept into the test
protocol.

For in vitro simulated-use testing, issues associated with clinical access, deployment, and withdrawal, if
applicable, of the VDDCP and/or the delivery system shall be considered.
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A simulated physiological environment (e.g. a temperature-controlled fluid bath) shall be used when
appropriate.

7.2.3 Pre-clinical in vitro test reports and additional information
For the purposes of this document, reporting relates to requests from a regional regulatory authority.

An executive summary of the preclinical in vitro testing shall be provided. This summary should include
an identification of all the tests, with the justification for the omission of any tests included in Clause 7. The
information provided in each test report should be based upon a prospectively defined test protocol.

A summary of results with the acceptance criteria and any potentlal Cllmcal 51gn1f1cance of the results,
should bed bility of the
acceptande cr1ter1a for each test shall be addressed. A table of contents should be pr0v1ded, and pag es should
be numbdred sequentially.

Individual test reports should include:
a) the plirpose: state the purpose of the test as it corresponds to this document;

b) the njaterials: list all materials (e.g. test articles with lot/serial numbers or, other appropriateg means of
tracepbility, equipment) used to perform the test, using figures and diagrams as appropriate;

) sampl:ing information: state the sampling plan, including the basisyfor sampling and the fumber of
samples tested, and justifying the selection of the test articles (e.g¢choice of sizes, use of conditioning);

d) accegtance criteria: state the criteria for acceptance of the testresults;

e) the te¢st method: describe in detail the method used to_perform the test, including any progpectively
defingd inspection procedures, and provide a justification for critical test parameters;

f) protdcol deviations: describe any deviations and:their potential significance for the interprgtation of
the re¢sults;

g) the expression of results: state the test results, expressed in the units indicated in the test method;

h) conclpsions: state the conclusions, based on comparing the results with the acceptance criteria and
inclugling any potential clinical significance of the results.

NOTE Some tests can also requiré submission of raw data and a detailed data analysis.
7.2.4 Pre-clinical in vitro-evaluation

7.2.4.1 |[Testing the device part-related attributes of the VDDCP

Testing of the device'part (DP)-related attributes of the VDDCP shall be conducted to evaluate the design
attributeg described in Clause 5, as applicable. Testing of each design attribute shall evaluate whether the
design companerits perform as intended, and should consider potential failure modes.

i 'S 2l 1 pa | A | i L. Laoll £ i 43 Lall ol . 3 3
Ifthe DP o d LCllllJUl al ll_y lJla\,Cu l.ll UUULL, SULIT doS d UdIIUUILL, LIITCIT LTO Lllls S11IdIT AdISU dUUITOoO 160Ut Oo 1 relevant

guidance documents and standards for that specific device.

If the DP is an implant, such as a stent, coil, valve, or graft, then testing shall also address issues in relevant
guidance documents and standards for those specific vascular implants.

NOTE An example of a recommended format for presentation of a summary of the test information for local
regulatory authorities is provided in B.3.4.
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7.2.4.2 Testing the drug-containing part-related attributes of the VDDCP

Testing of the drug-containing part (DCP)-related attributes of the VDDCP shall be conducted to evaluate
the design attributes described in Clause 5, as applicable. Testing of each design attribute

— shall evaluate whether the design components perform as intended, and
— should consider potential failure modes.
NOTE For regional regulatory authorities, it can be helpful to document the evaluation of the drug-related

attributes of the DCP using the common technical document (CTD). The CTD contains a format that is internationally
accepted for reporting on medicinal products. See B.3.1 for more information on CTDs.

7.2.4.3 [Requirements for the VDDCP related to the DCP

7.2.4.3.1| Ability to access
This subc]ause covers the ability of the VDDCP to permit the safe transport of the DCP to the target site.
Hazards tjo be evaluated shall include, but are not limited to:
a) theirtroducer (if necessary, for the procedure) and DCP not matching the-access site (i.e. size njismatch);

b) the upintended lack of mechanical (structural) integrity of the DCR-during advancement to the target
site/tlissue (i.e. particle shedding by API/matrix);

c¢) theupintended lack of chemical stability of the DCP (i.e. lack of$tability of either API or matrix|materials
and impact of release of degradation products);

d) the upintended effects of API outside target site/tissue-dtie to loss of material before API reaches target
site/tlissue;

e) the pfocedural bleeding due to unintended anti-¢coagulation effects caused by API;
f) the chemical incompatibility of the DCP with'procedural fluids.
These hagards can result in clinical events:

NOTE Potential clinical events that can be evaluated are given in Annex A.

7.2.4.3.2| Dimensional compatibility of components

Evaluate the dimensions of'the DCP for compatibility with the dimensions of recommended accespories. All
componeits shall be dimensionally compatible.

7.2.4.3.3| Abilityto’deploy the VDDCP and deliver the API from the DCP

This subclause'covers the ability of the VDDCP to deploy safely and deliver the intended amount of |API at the
target sit¢ within the intended time frame.

Drug delivery can occur over a short period of time (as in the case of burst release from a drug-coated
balloon) or over a longer period of time (as in the case of sustained drug release by an implanted drug-
eluting stent until that release is exhausted) or the deliver can have continued local interaction (as in the
case of a graft with a bound drug, such as covalently bound heparin).

Hazards to be evaluated shall include, but are not limited to:

a) the unintended lack of mechanical (structural) integrity of the DCP due to undesirable material
degradation (API/matrix particle generation) (see 7.2.4.3.9);

b) theunintended lack of chemical stability of the DCP (i.e. lack of stability of either API or matrix materials
and impact of release of degradation products);
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¢) the procedural bleeding due to unintended anti-coagulation effects caused by API;

d) the excessive API delivery;

e) theinadequate API delivery;

f) the unintended variability in localized API delivery;

g) the chemical incompatibility of the DCP with procedural fluids;

h) thela

ck of appropriately justified/conducted biocompatibility.

These hazards can result in clinical events.

NOTE

Testing s}

7.2.4.3.4
Determin

NOTE
can be fou

7.2.4.3.5
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7.2.4.3.6
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In vitro d

a) thecl
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b) the rg
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NOTE 1

Potential clinical events that can be evaluated are given in Annex A.

all include the following items listed, as appropriate to the design of the DCP.

Drug content
e the quantity of drug on the DCP (assay and content uniformity testing).

Additional guidance on the determination of content uniformity (or uniformity of dosage units w
hd in EP 2.9.5, EP 2.9.6[28] and USP <905 >[79],

Drug distribution
he drug distribution along the DCP surfaces or throughout the DCP matrix, as appropria

This test is commonly done for product characterization.

Drug release characterization
e the amount of drug that elutes over the.desired time period, if applicable.
Fug release profile testing can consider:

naracterization of the rate of drug release and of the amount of drug remaining on the
iven time;

lative solubility of the drug (e.g. more lipophilic drugs can exhibit a longer elution time);

ptimization of in ¥it1o elution methodology and the developmental parameters (i.e. eq
atus, in vitro release media, agitation/speed, temperature, pH, assay);

ethod validation information showing that the selected method is able to detect many
res (undertheaningful testing) that can have an effect on the release of the drug.

This information is sometimes requested during audits by some regional regulatory authorities

ithin a lot)

fe.

VDDCP at

uipment/

facturing

NOTE 2

Additional guidance on the dissolution procedure, dissolution profiles and drug release test

ng can be

found in USP 711, USP 724, USP 1092[79], JP 6.09, JP 6.10[103] EP 2.9.1, EP 2.9.3, and EP 2.9.4[98],

Validation studies identifying critical formulation and manufacturing variables during development,
establishing relevant controls for manufacturing, and developing a relevant stability-indicating test method
for final product testing. Knowledge of the mechanism of drug release can facilitate the development of
an appropriate in vitro release test. Similarly, drug-device compatibility is a consideration under storage
conditions over time (e.g. leaching of undesirable impurities from device components).

© IS0 2024 - All rights reserved

13


https://standardsiso.com/api/?name=bc48cc540630384f4ec57687d97db1a8

ISO 12417-1:2024(en)

The US Food and Drug Administration and the National Medical Products Administration (NMPA) currently
have recommendations for the setting of in vitro drug release/elution (or transfer from the DP)/acceptance
criteria for product release testing which include the following points:

— in vitro drug release specifications encompass the time frame over which at least 80 % of the intended
drug is released is recommended (if in vitro drug release is intended to be incomplete, the in vitro drug
release specifications should encompass the time frame up to the point when the plateau of drug release

is rea

ched, as demonstrated by no additional release);

— data from lots used in the clinical studies and stability studies, and also on to-be-marketed batches,

shoul

— atlea

d be used;

st three sampling times covering the initial, middle, and terminal phases of the complet

te in vitro

drug
overd

— accep

— chosd
those

Establish
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time charj
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release characterization should be selected (the acceptance criteria ranges should be haj
1l in vitro drug release data generated at these times);

tance criteria should be set in a way which will ensure consistent performance from lot 1

n acceptance criteria should not allow the release of any lots with elution rates or profil
that were tested clinically.

ng an in vitro-in vivo correlation may be used to validate the clinicdal pelevance of an in
st which can aid to establish a drug release specification and may.be used to justify post
nanges or manufacturing site changes (see also 7.2.5.2).

rug release characterization testing used for developing stability and batch release
ired product may incorporate parameters that help accélerate the method, as comparg
acterization testing.

Drug identity and purity
he API-specific identity and determine the purity by characterizing the types and amounf

employed in identification and purity-testing (API and VDDCP). Otherwise, non-ca
standards shall be validated and justified.

USPIZ9] and EPI28] [see also ICHNQ3B(R2) and ICH Q6A].

Ability to withdraw

lause covers the ability of the VDDCP to permit safe withdrawal of any product compd
fo remain in the.bady.

0 be evaluated shall include, but are not limited to:

ended<tack of mechanical (structural) integrity due to loss of residual material (i.e
atien'by API/matrix);

ed on the

o lot;

bs outside

ritro drug
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d to real-

s of drug-
standards
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Additional guidance on such drug-rélated aspects can be found in national and regional pharnhacopoeias
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c¢) procedural bleeding due to unintended anti-coagulation effects caused by API;

d) chem

ical incompatibility with procedural fluids.

These hazards can result in clinical events.

NOTE

Potential clinical events that can be evaluated are given in Annex A.
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Functionality

The ability of the DCP to be safe and meet specifications as intended at the target site shall be evaluated
after VDDCP positioning at the target site.

Hazards to be evaluated shall include, but are not limited to, the following:

a) unintended lack of mechanical (structural) integrity due to material degradation (i.e. particle generation
by API/matrix);

b) unintended lack of chemical stability of the DCP (i.e. lack of stability of either API or matrix materials
and impact of release of degradation products);

c) exce
d) inade
e) uning
f) mispl
g) proce
These haj
NOTE

Testing sk

tve APTdettvery;
quate API delivery;
ended variability in localized API delivery;
acement or movement of VDDCP from intended target site;
dural bleeding due to unintended anti-coagulation effects caused by API:
ards can resultin clinical events.

Potential clinical events that can be evaluated are given in AnnexA.

all include the items given from 7.2.4.3.10 to 7.2.4.3.17, ds’appropriate to the design of th

7.2.4.3.10 Durability

Evaluate
procedur
can affect

For the d
specific s
VDDCP in|

For the dr
flaps, or b
be descril
given.

he durability of the VDDCP due to proceduraliuse (i.e. access, deployment and withdray
hl use and over the expected lifetime of the VDDCP, if applicable, as changes in product per
patient safety.

bvice part of the VDDCP, product perfermance shall also be evaluated in accordance wi
tandards such as ISO 10555-4, if\the VDDCP includes a balloon catheter, or ISO 2553
cludes a stent.

ug containing part of the ¥DDCP, the ability to resist unintended integrity loss (e.g. delar
are spots) shall also be €valuated at pre-specified intervals. The expected lifetime of the
bed (e.g. 5 min or 5 years). Accelerated test conditions may be employed provided justi

Results shall be analysed with respect to available preclinical in vivo and clinical data.

7.2.4.3.11

Evaluate

| Particulates

hny{particulate released and/or generated by the VDDCP to assess potential embolic 1

e DCP.

val), post-
formance

'h device-
D-2, if the

ninations,
DCP shall
fication is

isk to the

patient dyiring the procedure, through post-procedure hospitalization, and after release from thg

hospital,

as appropriate. The testing time frames will depend on VDDCF type and related clinical use.

Determine the size and amount of particles generated when the VDDCP is subjected to simulated-use testing
conditions. Results should be analysed with respect to available preclinical in vivo and clinical data to
develop specifications.

Further characterization of the particles (e.g. their identity and solubility) can be helpful when particulate
levels have exceeded specifications and as necessary to better derive the source of particles and their

potential

NOTE

clinical relevance.

Additional guidance on particulate testing can be found in ASTM F3320-18 and AAMI TIR42.
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7.2.4.3.12 Degradable matrix

If the matrix is intended to be degradable, the degradation behaviour (e.g. mechanism of breakdown,
decomposition and/or dissolution), including the intermediate and final degradation products, shall be
described and evaluated.

NOTE Additional guidance on degradation testing can be found in ISO 13781. Additional guidance on degradation
and other time-dependent aspects of cardiovascular absorbable implants can be found in ISO/TS 17137.

7.2.4.3.13 Compatibility with procedural fluids

Evaluate the ab111ty of the VDDCP to re51st unmtended modlflcatlons to the VDDCP (e. g API decomposmon
matrix degradat device on-eXPosec 2 as contrast
media or faline. Bench tests such as API stablllty and drug release tests or preclmlcal in vivo test< to assess
the compatibility with procedural fluids, can be appropriate.

7.2.4.3.14 Corrosion

Evaluate the susceptibility of metal-containing, implantable VDDCPs to corrosionsin‘an actual or pimulated
environmlent. Possible corrosion mechanisms include pitting, fretting, crevice “corrosion and galvanic
corrosion

NOTE Additional guidance on corrosion testing can be found in ISO 16428, ISO 16429, ISO 17475, ASTM F746,
ASTM F21R9, ASTM G5, ASTM G15, ASTM G61 and ASTM G102.

If the DCP is absorbable, additional corrosion testing of any metal-containing, implantable DPs ghould be
considered.

7.2.4.3.1% Magnetic resonance imaging safety

Evaluate the ability of the DCP to maintain safety andperformance during and after exposure to ajmagnetic
resonanc¢ imaging (MRI) environment.

Hazards to be evaluated regarding VDDCP-related aspects shall include, but are not limited to:
a) magrletically induced displacement farce and torque;
b) RF-induced heating causing tissue.damage and/or API/matrix degradation.

While imjge artefact is unlikely to alter the safety or performance of the VDDCP itself, image artefact of the
VDDCP in/the MRI environment should also be characterized.

These hagards can result irrclinical events.
NOTE1 [Potential clinical events that can be evaluated are given in Annex A.

NOTE 2 |[Additienal guidance on evaluating magnetically-induced displacement, torque, RF heating arld imaging
artefacts dan be'found in ASTM F2052, ASTM F2213, ASTM F2182, and ASTM F2119.

NOTE 3 Additional guidance on evaluating the marking of medical devices for safety in the magneticlresonance
environment can be found in ASTM F2503.

7.2.4.3.16 Biocompatibility

Biocompatibility of the manufactured VDDCP shall be evaluated in accordance with ISO 10993-1 and other
relevant parts of ISO 10993. If different subcomponents of the VDDCP, such as the matrix or DP, become
exposed to the body over time, additional subcomponent biocompatibility testing can be needed.

If VDDCP biocompatibility testing is conducted and results in toxic responses that can be attributed to a
particular chemical substance of concern, such as the drug or a manufacturing excipient, it can be necessary
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to also test portions of the VDDCP without that substance. This data can be used in conjunction with the
data from the toxicity literature to confirm that the toxicity is a result of that chemical substance.

NOTE1 If the omission of certain types of biocompatibility test is desired, ISO 10993-12 (extraction) and
ISO 10993-18 (characterization) provide information on how to identify chemicals of concern that can be present in
extracts of the VDDCP. Assessment of extracts, in conjunction with toxicity data from the literature, can be helpful in
justifying the omission of recommended tests.

NOTE 2  For unstudied drug substances, matrix materials or device materials, additional biocompatibility testing of
the VDDCP or the individual materials can be necessary.

NOTE 3  If components of the VDDCP are absorbable, sample preparation for biocompatibility testing may utilize
some non-standardized techniques. Additional guidance on absorbable VDDCPs can be found in ISO/TR 37137.

NOTE 4 |Additional guidance on drug toxicology issues can be found in ICH M3(R2), ICH S1A, ICH S1B,1€H S1C(R2),
ICH S2(R1}, ICH S3A, ICH S3B PK, ICH S4, ICH S5(R2), ICH S6, ICH S6(R1), ICH S7A, ICH S7B, and ICH S8:

7.2.4.3.17 Additional accessory-related considerations

The specjfic considerations regarding compatibility with accessory devices listed in ISO 25339-1 and
[SO 25539-2 also apply to VDDCPs with a device component consisting of an éndovascular propthesis or
vascular §tent, respectively.

7.2.5 Preclinical in vivo evaluation

7.2.5.1 |[Purpose

The purpgse of preclinical in vivo testing is to evaluate the positioning, deployment, withdrawal ahd follow-
up of the [VDDCP according to the instructions for use and.to determine the response of both thg host and
the VDD(CP. In particular, preclinical in vivo testing shall provide data pertaining to safety. The tegting shall
evaluate the suitability of the VDDCP for its intended use'in clinical investigation.

7.2.5.2 |[Specific aims
The specific aims of the study shall be stated.ahd may include the following, as appropriate:
a) the eyaluation of the ability to position the DCP at the target location;

b) the vgrification of the ability-of the DCP to be consistently, accurately and safely brought info contact
with the intended anatomic. treatment site;

c) the eyaluation of the position of the DCP of the VDDCP during procedural use and over time ac¢ording to
the design specifications, if applicable;

d) the eyaluation of-the ability of the VDDCP to maintain adequate integrity during procedurdl use and
over time according to the design specifications;

e) the eyaluation of the presence of the drug in the blood, in the treated tissue and in other relevant tissues
over {inie;

f) the evaluation of appropriate haematological and biochemical laboratory parameters;

g) the assessment of local biological responses (e.g. vascular trauma, thrombus deposition, inflammation,
endothelialization, necrosis, neointimal proliferation or aneurysm formation) and downstream and
systemic effects (e.g. embolism or infarction) through an evaluation of the histology and pathology of
explants and pertinent tissues/organs;

h) the recording of adverse events and potential contributing factors (for instance, in order to understand
better whether an adverse event was caused by the VDDCP or the delivery system).

More than one study may be used to address the specific aims above.
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For an in vitro-in vivo correlation (IVIVC), consider the correlation between an in vitro property of an
extended-release dosage form (if applicable) and the in vivo response. The correlation should describe
the in vitro rate or the extent of drug dissolution or release and the measured in vivo effect (e.g. the drug
tissue level). Due to local application, low drug doses and the potential for drug uptake into the tissue, IVIVC
evaluation with systemic blood plasma level measurements in some cases is not feasible. Additionally,
local tissue measurements often cannot be obtained or validated because of measurement variability (i.e.
inconsistent quantification and/or sample preparation issues). In the absence of appropriate methods for
systemic blood or local tissue sampling, evaluation of the amount of drug remaining on the VDDCP can be
used to estimate the in vivo release rate.

Animal studies are primarily designed to demonstrate safety. However, end points that can be related to the
relative benefit of the VDDCP should also be included, if possible. In the event that the animal studies provide
a signal o i i Tt isk= i trration; er or not
to proceed with a clinical study. This can be particularly important if the animal studies also-déinonstrate

delays in healing or other minor effects of drug delivery using a VDDCP.

7.2.5.3 [Protocol

Each VDIJCP shall be tested at the intended vascular site or at an anatomically@rnalogous site, providing
justificatipn for the alternative site, if used. Whenever possible, animal models' shall be chosen to most
closely mimic the clinical site, vascular anatomy, physiology (e.g. coagulation system) and drug mgtabolism
as compafed to humans. The number of animals used for testing shall alse be-justified.

When ideptifying study follow-up time points, consideration shall be given to how long the device pnd drug-
containing parts of the VDDCP are expected to remain in the body (e.g. for a limited period [<2# h], for a
prolonged period [>24 h to 30 d], or permanently [>30 d]). Long-térm in-dwelling VDDCPs or VDIDCPs with
absorbable components, can necessitate additional study follow>up time points.

Long-termh studies for VDDCP implants lasting at least 26 weeks in each animal can be necessafry, unless
a justificdtion for a shorter-term study can be provided, The type of interim assessment and the intervals
between assessments shall be specified and justifiedZFor novel technologies, interim sacrifices and longer
implant durations may be indicated.

For VDD(P studies of both implanted and non‘implanted products, at least one study (in multiplg animals)
should chlfaracterize the release, retention; distribution and absorption of the drug. This data may include
drug plasjma levels, drug tissue levels and-the amount of drug left on the VDDCP, over time. Altgrnatively,
qualitativie methods can be useful to.address these issues (e.g. fluorescent labelling).

As far as permitted by the limitations of the animal model, all VDDCPs used shall be of clinical qhality and
size, and ¢f the design intended for clinical use.

At least dne safety studyfthe VDDCP shall include assessment of dose-dependent effects, including the
effect of gverdosing (with no drug, the nominal drug dose and overdose) unless justification can bg provided
for omissjon of this type of testing. Local, regional (downstream) and systemic toxicities shall be assessed.

If patientp are te-beé treated with multiple VDDCPs clinically, there can be additive dose and/or product
compatibllity.issues that may need to be considered for animal study design.

If the propesed MVDDCD s intended for use with an alveady implanted VDNDCD Lo anather sradidict), there
can be product compatibility issues that may need to be considered for the animal study design.

Interpretation of animal study results may be enhanced by the use of at least a small number of control
devices for comparison purposes. A justification shall be provided if no control devices are used in the
study. Both control devices and drugless VDDCPs (e.g. matrix without the drug), if applicable, should be used
as control articles. For implanted products, if the matrix is not expected to remain over the implant life,
additional testing of the underlying materials shall be considered.

All animals in the study shall be monitored daily and examined as determined necessary by appropriate
veterinary staff. All animals, including any that expire prior to scheduled termination, shall undergo a post-
mortem examination. The cause of death or illness, and the extent, to which the VDDCP was implicated, shall
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be investigated and documentation regarding the findings provided with the final study report. Histological
and pathological assessment of explants and appropriate tissues/organs is often necessary.

The design of the preclinical in vivo testing, including the experimental protocol, measurement methods,
tissue handling, pathological evaluation plan and data analysis, shall be specified. In addition, the choice
of animal model such as species, gender, age and whether or not a lesion is created, shall be justified and
shall be consistent with the study objectives. Device use (e.g. implantation, balloon application) shall be
consistent with the recommended instructions for clinical use, as far as permitted by the limitations of the

animal m

odel, including overlap of stents, if applicable.

When similar products are on the market and safety issues are reported, these shall be taken into account in
the design of the animal study (e.g. late stent thrombosis which can result from inadequate endothelial cell

coverage of o Hrllg_nlnfing cfmnf)

Animal welfare requirements per ISO 10993-2 shall be appropriately addressed during the!des
animal sthdy.

NOTE1 [Downstream histopathological assessments can be used to assess potential clinical impl
particulatg¢s released from the VDDCP, and/or the response to chemical components and/or metabolites rels
the VDDCH.

NOTE 2

histopathdlogical analysis. Scanning electron microscopy can be helpful to assess.Completeness of endothg

along the
compositi

dependingon the product type.

NOTE 3

welfare cqnditions and potentially prevent differences in data oiitcomes due to inter-species and int
variability|or unintended physiologic responses that can be causedby extreme physiologic or mental states

research a

— accur
herds

— shipp

— shipp

— housi

— appropriate temperature, humjdity, and lighting conditions;

— appropriate diet (such aS-sereening for unacceptable feed additives such as melamine, aflatoxin and ot

conta
— suffic
— social
— lacko
— appro

NOTE 4

2004/10/

Quantitative morphometrics and qualitative morphological assessments can be helpf]
length and circumference of the vessel. Special staining can be, hecessary to investigate
n, fibrin deposition or mineralization. Angiographic assessments’can be useful in follow-up ob

The following animal-husbandry-related points, if approprtiately addressed, can support optir

himals:

hte definition of and minimization of backgroundpathogens (such as the acquisition of animals f
or pathogen-defined herds);

ng not allowed within the first wéek following surgery;

g conditions ensuring lack of crowding, raised floor surfaces, prevention of sore feet;

minants of swine food) and water;
ent acclimation period;

zation or companionship;

gn of the

cations of
pased from

1l to the
lialization
heointimal
ervations,

hal animal
ra-species
ncommon

fom closed

ng methods (animals shipped in air-conditioned trucks, in single containers, and whether any pational or
regional policies or regulations were followed’to minimize transportation stress);

her known

f crowding or isolation in the research facility;

priate bedding and bedding replacement frequency.

See also any region-specific guidance on preclinical in vivo evaluations, such as the US FDA 21
CFR 58, the Japanese Ministry of Health, Labour and Welfare Ordinance #37 “Ministerial Ordinance on
Good Laboratory Practice for Nonclinical Safety Studies on Medical Devices,”[102] or the EU GLP Directives:

ECI95] and 2004,/9/ECI94],
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7.2.5.4 Data acquisition

The following minimum data shall be recorded for each animal receiving a VDDCP:

a) identification data:

1) source of animal;

2) animal identification;

3) sex;
4) age;
5) weight;

b) pre-operative data:

1) rification of health status, including appropriate blood testing (haematological and bipchemical

laboratory parameters);
2) edications (e.g. prophylactic antibiotics);
c) operdtive data:
1) te of procedure;
2) me of person performing procedure;

3) scription of VDDCP placement, including:

<
=

<

i)

<

4) apsessmentofparameters specified in the protocol, such as:

iii) performancefissues noted with VDDCP placement and/or accessories;

identification of VDDCP and accessory devices;

VDDCP identification number;

relevant in situ dimensions of VDDGP;

relevant dimensions of target anatomic location (e.g. vessel diameter);
use of any kind of medication, e.g. antithrombotic therapy;
description of route of\placement of VDDCP;

VDDCP location;

safety,'accuracy and efficacy of drug delivery;

safety of VDDCP deployment and withdrawal of the VDDCP delivery system, if applic:1ble;

appropriateness of size and sizing scheme;
position, integrity and functionality of the drug-containing part of the VDDCP;
adverse perioperative events;

appropriate haemodynamic (e.g. heart rate, blood pressure, electrocardiogram) and
haematological (e.g. glucose, red blood cell, haemoglobin, haematocrit) parameters;

d) post-operative and follow-up data:

1) post-operative duration at the time of follow-up;
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2) medications, including those that affect coagulation;

3) methods used and results of the assessments specified in the protocol, such as:
i)
ii) adverse events, date of occurrence, therapy and outcome;
iii) level of drug in the blood, if required by the protocol;
iv) appropriate haematological and biochemical laboratory parameters;

4) any major deviation from the protocol;

ISO 12417-1:2024(en)

position, integrity, and functionality of the drug-containing part of the VDDCP;

e) termination data:

1y

2) rpason for early termination or death, if applicable;

3) aksessments specified in the protocol (e.g. observation of integrity, functionality, paf

4)

5) if required by the protocol, a pathologist's report, including,pathological assessment of
scular response to the VDDCP and any additional appropriate tissues and/or organs;

6) lg¢vel of drug in the tissue, if required by the protocol.

7.2.5.5 [Testreportand additional information

The resu
excluded

te of death;

osition of the VDDCP);

oss observation of the withdrawn or explanted VDDCP and surreufiding tissue;

'rom the final analysis.

The test report shall include the following:

a) studyf protocol;

b) justifjcation for selection of the fellowing:

1) a
2)
3)
4)

5) type ofinterim assessment and intervals between assessments;

6) spmple size (i.e. number of animals and VDDCPs);

imal species;
ocedure/implantdtion site;
ocedure/implahtation durations;

ethods of.data analysis assessment;

s for all the animals enrolled in the proto¢ol shall be recorded and reported, even i

ency and

the local

[ they are

7) control, if applicable;

c) justification for not using a control group, if applicable;

d) results:

1) animal accountability, including justification for exclusion of data;

2) summary of adverse events;

3) summary of early deaths or sacrifices, indicating the reason;
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4) significant and/or relevant deviations from the protocol;

5) summary of results, discussion and conclusions for each specific aim of the study;

6) pathological assessment of appropriate tissues and/or organs, including representative gross

p

hotographs and micrographs, if required by the protocol;

7) summary of quality assurance and data-auditing procedures, including a statement relative to
compliance to appropriate standards.

7.3 Clinical evaluation

731 P

The purp
performa
incorporg
demonstr
shall sati

starting t
732 S
Specific a
a) the e
b) the v

with
c) the e

of the
d) theey

integ
e) them
f) the e
g) the e
h) the re
7.3.3 C
A multice
number o
shall also

TpOSE

bse of the clinical evaluation is to provide reasonable assurance of the safety and o 'ev
hce of the VDDCP. Included in the clinical investigation shall be appropriate testing of a1
ting design characteristics for which the safety and effectiveness have not been p

fy all appropriate preclinical in vitro and in vivo testing requirements)of this documsg
he clinical investigation.

pecific aims
ms of the study shall be stated and can include, as appropriate:
Faluation of the ability to position the DCP at the targetlocation;

brification of the ability of the DCP to be consistently, accurately and safely brought in
he intended anatomic treatment site;

raluation of the acute (less than 24 h), sub-aetite (24 h to 7 d), and chronic (more than 7 d
DCP of the VDDCP, if applicable;

raluation of the acute (less than 24 h),sub-acute (24 h to 7 d), and chronic (more than 7 d)
Fity and functionality of the VDDGRf applicable;

onitoring of local and systemic drug effects (over time);
Faluation of any explants;
Faluation of the pathology of any pertinent tissues/organs;

cording of advefse events, VDDCP failure modes and VDDCP effects.

linical investigation plan

ntre study (at a minimum of three investigation sites) shall be performed. A justificati
f investigation sites shall be provided. A statistical justification for the number of patien

hluate the
ny VDDCP
reviously

ated. The investigation shall be carried out using the principles given in, ISO 14155. The VDDCP

nt before

o contact

) position

tructural

bn for the
[s studied

be-provided, based upon the clinical hypotheses. The calculation of the number of pati

Pnts to be

enrolled shall take into account patients who will be lost to follow-up.

The duration of patient follow-up shall be determined in relation to the objectives of the clinical investigation.
The duration of follow-up shall also take into account the effect of comorbidities on the life expectancy of
the patient population. All patients treated with either test or control VDDCPs, including those excluded
from the final analysis, shall be recorded and reported. The final report shall include all follow-up data as
specified by the investigation plan.

Patient follow-up intervals shall include a minimum of a baseline assessment at discharge and at the end of
the study. A justification shall be provided for timing of follow-up intervals.
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If an appropriate control is not, or cannot be identified, or a concurrent control is unnecessary, a method
for evaluating the clinical outcomes shall be prospectively defined and justified. The control should be
appropriate to the questions being addressed in the study.

A specific question or set of questions shall be defined prospectively. These questions shall delineate
the appropriate end points to be measured. Definitions of success and failure shall also be prospectively
defined for all primary and any secondary end points where statistical analyses (other than presentation of
descriptive statistics) will be used to support marketing approval.

In addition, the way in which the success of the entire study will be determined shall be prospectively
defined. The definitions of success and failure shall incorporate quantitative values specifically applicable to
the imaging modalities or other evaluation techniques to be used in the study. If a statistical analysis will be

apphed to-the data tomeasure cfnr“y success,anoutline of the cfnficfir‘:\]_nnalycic p]:\n shallbeinn

to initiating the study and the detailed plan finalized prior to evaluating the study data.

NOTE 1

NOTE 2

as well as|to determine the safety of the drug for human use, prior to initiation of the VDDGP study. The
are not alyvays necessary for APIs with previous approval for use in humans or with available human-s3
informatidn. However, additional studies can be needed, if the proposed VDDCP use is for vascular deliver
approved for a different route of administration.

Patient s¢lection and exclusion criteria shall be clearly established. Thé. criteria shall specify {
populatiop (i.e. those for whom the VDDCP is intended) and the accessible population (i.e. those ¥
to participate fully in the study). An appropriate epidemiological dpproach shall be utilized for
subjects o minimize bias, unless otherwise justified.

If patient

Prior to dtudy initiation, a study monitoring plan shall be outlined, as appropriate. Detailed c3
H;Einformed consent documents shall also be prepared for the review of the appropriate

forms a

committ
consent dpcument considerations.

7.3.4 Ita acquisition
ni

At a mi

a) identjfication data:

)
2)
3)
4)
5)

b) pre-

1y

2)

3)

lace prior

See ISO 14155 for statistical considerations for the clinical investigation plan.

Preliminary studies can be necessary to characterize the pharmacokinetics and metabolism ¢

or regulatory body. See ISO 14155 for.additional study monitoring, case report form and|

um, the following data shall be recorded for each patient in the study:

platient identification;
gender;
diate of birth;

nfame.of investigator;

f the drug
se studies
fety study
y of a drug

he target
vho agree
recruiting

5 are to be treated with multiple VDDCPs clinically; there can be additive-dose and/or product
compatibllity issues that may need to be considered for clinical study design.

se report
oversight
informed

name of Istitution;

operative data:

risk factors, such as hypertension, diabetes, stroke risk, hyperlipidaemia, tobacco use, obesity,
chronic renal failure, anaesthesia risk, myocardial infarction and other relevant vascular risk

factors;

summary of previous vascular interventions, including non-surgical interventions, and vascular

implants;

relevant medications;
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urgency of intervention (i.e. emergent, urgent or elective);
diagnostic criteria:

i) clinical assessment;

ii) objective assessment of lesion and access vessel characteristics and other relevant factors (such

as sizes, degree of calcification, tortuosity and angle of attachment sites);

operative data:

1)
2)
3)

4)
5)
6)

7)

post-pperative data:

iy
2)
3)

4)
5)

6)

name of physician;

ate of nrocedure:
2 P oS5

idlentification data for the VDDCP(s), including product name, model number, |ty
information, size and configuration;

tails of procedure, including any adjunctive vascular procedures performed;

job)

ssessment of positioning, deployment, placement and withdrawal;

—

bportable clinical events, as defined by the protocol (see Annex A for definitions of potent
vents):

(¢}

—

] severity, management and outcome;

if) documentation of the relationship of the clinical everitto the VDDCP and/or probable
factors (i.e. VDDCP properties, individual patient factors, technical factors or other);

npedications used during the procedure;

date of each follow-up visit;

spimmary of vascular interventions sitice last follow-up;

clinical evaluation (assessment plan may differ between the control group and the treatme
i] clinical assessment;

if) objective assessment“of VDDCP performance (e.g. VDDCP migration, patency, perq
diameter stenosis;-DCP integrity, unanticipated alterations in shape), if applicable;

ifi) objective agsessment of target site characteristics and VDDCP positioning, if applicab

OTE In addition, data from a subgroup of patients can be necessary to characterize drug leve
ofer time;if pre-clinical in vivo data indicate drug release occurs over time (this assessment can be
ap a separate study).

pceability

al clinical

causative

nt group):

entage of

€

[s in blood
conducted

DDPCP-relevant medications, such as antithrombotics or antibiotics;

reportable clinical events as defined by the protocol (see Annex A for definitions of potential clinical

events):
i) event, date of occurrence, severity, management and outcome;
ii) documentation of VDDCP involvement;

iii) documentation of the relationship of the clinical event to the VDDCP and/or probable
factors (i.e. VDDCP properties, individual patient factors, technical factors or other);

causative

medications used during the hospital stay (while some hospital/discharge medications may not
seem relevant to the procedure/patient outcomes (such as sleeping medications), with VDDCPs
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which include an API there can be unanticipated adverse events related to these medications, so
consider capturing all medications);

7) medications prescribed at discharge;

8) date of hospital discharge;
e) patient withdrawal:
1) date;
2) months of study completed;
3) reasonforwithdrawal{losttofollow-up-death).
7.3.5 Final report
The final feport shall include, at a minimum, the following:
a) studyf protocol;
b) definjtions of reportable clinical events (see Annex A for definitions of potential clinical events);
¢) justiffcation for selection of the following:
1) sfudy size;
2) choice of control;
3) measurement methods;
4) statistical analyses employed;
5) patient follow-up intervals;
d) procddural data and peri-procedural (less than or equal to 30 days after the procedure) and late (more

than

1) p
2)

n

%]

3)
4)

wn

—
e

—n

1

B0 days after the procedure) follow<up data:

atient accountability, including the justification for the exclusion of data;

gnificant and/or relevant’deviations from the protocol;

hmmary of patients pot completing the study (e.g. lost to follow-up or due to death);
Lmmary of reportable clinical events:

by type ofévent, including timing of event relative to procedure (i.e. procedural, peri-p
and for.gach follow-up time interval);

) byrpatient, including timing of events;

5)

wn

pmmary of VDDCP performance;

rocedural

6) summary of VDDCP performance over time (e.g. VDDCP migration, patency, percentage of diameter
stenosis, DCP integrity, unanticipated alterations in shape), if applicable;

7) ifrequired by the protocol, summary of drug levels in the blood over time;

8) summary of target site characteristics related to DCP performance over time;

9) summary of any intraprocedural, adjunctive or subsequent secondary interventions (e.g.
atherectomy, post-dilation) needed after the VDDCP intervention to optimize the results;

10) summary of conversions to non-endovascular operative surgery;
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11) summary of peri-procedural and late deaths;

12) summary of pathology, if appropriate, including representative gross photographs and micrographs;

13) comparison of results for test and control groups;

14) conclusions for each specific aim of the study.

7.4 Post-market surveillance

A systematic procedure to review post-market experience gained from VDDCPs shall be in place, using the
principles given in ISO 14630:2012, 7.4, ISO 14971:2019, Clause 9.

8 Manlufacturing

8.1 General

A VDDCP
specificat
inspectio
manufact
manufact

NOTE

The finis
if there a
human st
changes s

ions are maintained. For critical parameters that do not include 100 % in proceg
s, validation testing shall be conducted. This validation testing shall demonstrate th
uring processes consistently result in product that meets speCifications, and the
uring tolerances are acceptable.

The requirements of ISO 13485 for device quality managementSystems can apply.

hed VDDCP shall be evaluated to determine the initial performance characteristics.
e differences between the VDDCP from the initial<evaluation, clinical models (VDDCH
udies), and the VDDCP to be commercialized (du€do scale-up of the manufacturing pra
hall be clearly documented and appropriate additional testing shall be conducted or

justification provided to demonstrate that these modifications will not affect the safety or effg

of the VD
commerc

Manufact

DCP. Changes to the manufacturing specifications used during clinical evaluation as cof
alization shall also be evaluated and justified.

uring controls to minimize unintended particulates shall manage three areas off

components and raw materials, the manufacturing process, and the manufacturing environi

potential
document
the manu

impact of any changes in these areas on unintended device particulates shall be eval
ed. Monitoring may includeidentification of unintended particulates present on a VD
facturing processes.

8.2 Raw material reporting and analysis of the API

8.21 F
provided

a) name

r submissions-to national or regional regulatory authorities, the following informatio
for each APl Taw material included in a pharmacopoeia as a monograph:

and address of the supplier;

shall be manufactured in such a way that the specified design attkibutes are meg

and the
s control
nt VDDCP
eby such

However,
s used in
cess), the
scientific
ctiveness
hpared to

concern:
nent. The
ated and

P and in

h shall be

b) certiflicate of analysis (COA) from the supplier;

¢) results from incoming qualification procedures;

d) results from any additional testing (e.g. good manufacturing process (GMP) certificates, drug master
files for various national or regional regulatory authorities).

8.2.2 For submissions to national or regional regulatory authorities, the following information shall be
provided for each API raw material not included in a pharmacopoeia as a monograph:

a) name and address of the supplier;

b) specifications;
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c) COA from the supplier;
d) results from incoming qualification procedures;

e) additional information as appropriate (e.g. GMP certificates, drug master files for various national or
regional regulatory authorities).

NOTE Regional regulatory authorities can request information on the analytical procedure's validation to verify
whether incoming API specifications have been met.

8.2.3 In order to permit continued use of an API that has been stored beyond its retest (expiry) date,
retesting in accordance with the stability specifications shall be conducted to allow continued use (see
ICH Q7).

8.3 Raw material analysis and reporting for excipients

8.3.1 Fgr submissions to national or regional regulatory authorities, the following”irifformatioh shall be
provided for each excipient raw material included in a pharmacopoeia as a monograph:

a) nameand address of the supplier;
b) COA from the supplier;
¢) resulfs from incoming qualification procedures;

d) resulfs from any additional testing.

8.3.2 Fgr submissions to national or regional regulatoryauthorities, the following informatioh shall be
provided for each excipient raw material not included in a)pharmacopoeia as a monograph:

a) nameand address of the supplier;

b) specifications;

c) COA from the supplier;

d) resulfs from incoming qualification procedures;

e) additjonal information as appropriate (e.g. safety data for novel excipients).

Informatipn can also be requested on the analytical procedure's validation to verify whether|incoming
excipient ppecifications have been met.

8.4 VDPCP batch release testing
The batcH releaséreports for the VDDCP shall include the following:

a) batcHidéntity (e.g. batch number, dose, product size);

b) date of manufacture;
c) site of manufacture;
d) date of sterilization;

e) acceptance criteria and results for each parameter tested (e.g. drug identity, impurities, drug content
and drug release rate).

NOTE For submissions to national or regional regulatory authorities, the following batch release information can
also be requested for the VDDCP:
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— clarification as to whether the batches reported on were used for clinical testing, non-clinical testing (e.g. in vitro,
in vivo preclinical or stability studies) or qualification of the commercial product;

— validation of the analytical procedures used to verify that the acceptance criteria have been met.

9 Sterilization

9.1 Products supplied sterile — Testing to support “Sterile” labelling

VDDCPs that are labelled “STERILE” shall comply with international, national, and regional sterilization
standards appropriate to the country of distribution. VDDCPs that are labelled “STERILE” shall have a

sterility
NOTE
Sterilizat

VDDCP st

9.2 Prg

VDDCPs
[SO 1463

9.3 Ste

If VDDCP
oxide and|

NOTE
products.

10 PacK

10.1 GeIeral

The requi

ssurance level (QAI ) af 10-6
For examples of sterilization requirements, see EN 556 and ANSI/AAMI ST67.
on processes shall be validated and routinely controlled.

erilization processes shall be characterized in accordance with 1SO 14937.

ducts supplied non-sterile

that are provided non-sterile, shall be sterilized prior to clinical use. The require
:2012, 9.3.1 shall apply.

rilization residuals

5 are sterilized using ethylene oxide sterilization, the' requirements of ISO 10993-7 foi
ethylene chlorohydrin (ECH) residuals shall apply:

See Clause B.2 for information on the history of-sterilization residuals for devices and drug or

(aging

ements of ISO 11607-1¢and for non-active devices ISO 14630:2012, Clause 10, shall appl

10.2 Comsiderations for VDDCPs

The impdct of envirommental variables such as oxygen, light, temperature, and humidity on |}
shall be fonsidered;>to maintain the appropriate physical, chemical, pharmaceutical, and m
specificatfions of the)VDDCP.

ments of

ethylene

medicinal

pbackaging
echanical

Packaging madterials that have direct contact with the DCP shall be included in the VDDCP evaluation.

10.3 Impact of changes in storage and shipping temperatures on VDDCP

The affect of extreme temperatures during storage and shipping on the VDDCP should be considered. Table 1
gives examples of possible thermal-cycling conditions.

Table 1 — Examples of thermal-cycling tests

Thermal test description Number of cycles Cycle conditions
Test A: Freeze/thaw 3 2dat-20°Cthen2dat5°C
Test B: Warm/cold 3 2dat40°C (75 % RH) then2dat5°C
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11 Information supplied by the manufacturer

11.1 General

The requirements of ISO 14630:2012, Clause 11 and ISO 15223-1 shall apply to VDDCPs.

11.2 Labelling

11.2.1 VDDCP label(s)

Each VDDCP shall be accompanied by one or more labels, one on each of the containers.

Ata minillnum, the following information shall be supplied on each label:

a)
b)

<)
d)
e)
f)
g)
h)

k)

D)

m)

n)

11.2.2 Recardlabel

descr]

name
least

name
modd

batch

steriljzation method and the indication “STERILE”, if applicable;

singl¢-use, if applicable;

expirption date, expressed as year and month (YYYY¥-MM), with the VDDCP expiring at the {
labellrd month;

warnjings or references to read the instructionsfor use manual;

appli¢able dimensions of the VDDCP, such'as diameter, and length of a stent or catheter, in a
with [SO 25539-2 or ISO 11070;

recomendations for storage, taking'into consideration the drug-containing part of the VDD(
NOTE CPMP/QWP/609/96/Rev 2 contains information for labelling statements for storage con
medidinal products in the Eurep&an Union.

chemjical nature of anpy'storage medium in the unit container, with an appropriate hazard w
appli¢able;

UDI informationj/as applicable;

iption of the contents;

and/or trade name and address of the manufacturer or authorized representative, in
the city and country;

of the VDDCP;
| /reference number;

number or serial number, if applicable, as described in ISO 14630:2012, 11.2 c);

ifusi[g electronic labelling, include the appropriate symbol in accordance with ISO 15223-1.

Cluding at

bnd of the

rcordance

P;

ditions for

arning, if

Each VDDCP should be supplied with transferable record labels suitable for attachment to the records of the
patient receiving the VDDCP. The record label should include the following information:

a) product name;

b) manufacturer's batch and/or sterile-lot number;

¢) partor model number (manufacturer's catalogue number).
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11.3 Instructions for use

The VDDCP shall be supplied with instructions for the use. The instructions shall include the following:

a)

description of the drug-containing part of the VDDCP:

1) identification and description of the drug;

2) identification and description of the matrix;

location of the drug-containing part of the VDDCP;

nominal drug content of the VDDCP;

indic
contr
relev
poter
poter
VDD(

MRI 5
the d

poter
data

recon
the st
the st
the st

reste

tions for use;

pindications, cautions and warnings that are applicable:

hint drug information;

tial for drug interactions associated with the drug-containing part of the\VDDCP;
tial for drug interaction between VDDCPs in the case of direct contact;

P handling and contact with fluid prior to placement;

afety and compatibility information, including any impact-of an RF-induced temperatu
rug part of the VDDCP (recommendations for MR labelling ¢an be found in ASTM F2503);

tial adverse events;

rom clinical studies, if applicable;

hmended methods for the aseptic presentation and the preparation of the product systen
atement “STERILE” in prominent formyiPapplicable;

atement “DO NOT RESTERILIZE” inprominent form, if applicable;

atement “SINGLE USE ONLY".in prominent form, if applicable;

Filization information, if-applicable;

notification of additives and)or leachable components, if applicable;

recorn

date
revis

hmendations for‘storage, handling and disposal, if applicable;

pf publication of the text (or some other indication making it clear whether the text
ed or not).

e rise on

=4
-

has been
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Annex A
(informative)

Description of potential clinical and technical events

This annex provides an alphabetical listing of potential clinical events (see Table A.1) and potential technical
events (see Table A.2) that can occur with use of a VDDCP. For the purposes of this annex, the term “device”
below refers to the VDDCP. Potential technical events are those events which can be relevant to the DCP of
the VDD(CF

Other types of product-specific potential clinical events and technical events can be found in relevatlt device-
specific sfandards such as [SO 25539-1 for endovascular prostheses, ISO 25539-2 for vascular'stents and the
[SO 5840 keries for cardiac valve prostheses. There can be differences between the deseriptions in[Table A.1.

Where differences between the descriptions of potential clinical events givenyin Table A.1 and other
referencef occur, one should choose the description that is most appropriate 'for’ the particular product
under corfsideration, and in consultation with the local regulatory authority.

Table A.1 — Listing of potential clinical events

Potential clinical event Description
Adverse bjiological response Local, regional and/or systemic toxicxeaction to the device. The type of
(toxic rea¢tion) to device reaction should be documented.
Aneurysny For true aneurysms: localized abfiormal dilatation of all or part of the tredted ves-
sel.

For false (pseudo) aneurysms: an extravascular haematoma that communjcates
with the intravascular.space.

The aneurysm size afid imaging modality should be specified in all cases.

Aneurysnj enlargement Any enlargement of the diameter or volume of the aneurysm greater than
documentedmeasurement error. the aneurysm size and imaging modality should
be specified.

Aneurysnj rupture Rupture. of the native aneurysm.

Angina pegctoris Chestyneck, arm or other pain related to decreased coronary blood flow.

Arrhythmlia Development of a new atrial or ventricular rhythm disturbance or exacertation of a

prior arrhythmia requiring treatment (i.e. medical therapy, cardioversion| pace-
maker) from procedure until 30 days after final drug release.

Atelectasils/pneumonia Atelectasis or pneumonia documented by chest X-ray within 30 days of th¢
procedure and requiring treatment with antibiotics, inhalation therapy,
intubation or suctioning. The type of treatment required should be reportgd.

Cardiac tagmponade Mechanical compression of the heart by large amounts of fluid or blood within the
pericardial space that limits the normal range of motion and function of the heart.

Coagulop thy I')Pvplnpmpnt ofa hlppding disorder which can lead to an increased propensity
for thrombosis or bleeding, documented by appropriate laboratory studies from
procedure until 30 days after final drug release. The specific syndrome or factor
deficiency/(ies) should be noted.

Congestive heart failure Peripheral or pulmonary oedema as a result of:

a) haemodynamic decompensation from an acute episode or exacerbation of
existing low cardiac output, or

b) decompensation of a high cardiac output state.

Damage to adjacent Damage to adjacent organs by device.
structures
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Table A.1 (continued)

Potential clinical event

Description

Damage to end organ

Injury to any organs distal to the device or target organs related to device
component embolization.

Damage, systemic

Injury to any organs that can be related to device (e.g. systemic drug release).

Damage, vascular
(vascular trauma)

Injuries to vessels as a result of a procedure, including dissections or
perforations, or false or true aneurysms. The specific site (e.g. access site,
treatment site, proximal or distal vessel) and the source of the injury, as well
as the clinical sequelae, should be reported. All surgical or interventional
procedures required to repair the injury should be reported.

Oedema

An abnormal accumulation of excess serous fluid in connective tissue.

Embolism|, pulmonary

Clinical evidence of pulmonary embolism, confirmed by high-probabilit;
ventilation/perfusion scan, computed tomography scan, or pulmonary
angiography, occurring within 30 days of the procedure.

Embolizatlion

Movement of intraluminal debris (e.g. from delamination, or particle
generation) or thrombus into the distal bloodstream, detected‘by clinical
sequelae or captured on imaging.

Extravasation of contrast

Extravascular leaking of contrast material, noted at the time of imaging.

Haematoma, major

Development of a haematoma related to the procedure and requiring
medical intervention, such as a blood transfusienyultrasound guided
compression, or thrombin injection, or surgicalrepair. Documentation of
the haematoma size should be included in the case report forms.

Haematorha, minor

Development of a haematoma related tg thé procedure but not requiring
medical intervention other than manual‘compression.

Hepatic efjcephalopathy

Neurological dysfunction due to inadequate detoxification of the blood by the liver.

Hypotensjon

Low blood pressure.

Impotencg, vasculogenic

Subjective report or documentation of failure, due to vasculogenic causes,|to re-
sume, within six months.@fthe procedure, the degree of sexual function
registered preoperatively.

Inadequate contrast flow

Inability to inject sufficient volumes of contrast media to visualize properly the
deployment site{the patient anatomy and/or the device itself.

Inadequate haemostasis

Inability to avdid excessive bleeding from the insertion site.

Inadequate VDDCP visibility

Inability'to image the VDDCP or a necessary portion of the VDDCP in accofdance
with the'requirements of the IFU.

Inadequate vessel imaging

Inability to adequately visualize the vascular anatomy caused by the VDD{P
insitu.

Insertion pite infection

Confirmed wound infection at insertion site.

Ischemia

Acute (less than 24 h), sub-acute (24 h to 7 d) or chronic (more than 7 d) develop-

ment of inadequate blood supply to an end organ within 30 d of the procedure. The
cause, location and severity of the ischemia should be
diagnosed and reported (e.g. embolism, thrombosis, flow-limiting stenosisg,
restenosis or dissection).

Lumen obptruction

Unintended obstruction of flow through the vascular lumen due to twistirlg or kink-

g of the device, mappropriate device siZzing, fatture of the device to futty deploy, or
any other cause.

Lymphocele/lymphatic fistula

Cystic accumulation of lymph or insufficient wound drainage occurring at an inci-
sion site. Any intervention required to resolve the event should be reported.

Malapposition, VDDCP

Appreciable portion of the device not in direct contact with the vessel wall. Note
timing in relation to procedure.

Misplacement

Deployment of the VDDCP in an unintended location.

Mortality, late

Death attributable to the device occurring more than 30 days after the
procedure.

Mortality, periprocedural

Death from any cause occurring up to 30 days after the procedure.
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Table A.1 (continued)

Potential clinical event

Description

Myocardial infarction

Detection of rise and/or fall of cardiac biomarkers (CK-MB or troponin) with at least
one value above the 99th percentile of the upper reference limit (URL), together
with evidence of myocardial ischemia with at least one of the following:

— symptoms of ischemia;

— ECG observations indicative of new ischemia (new ST-T changes or new left
bundle branch block);

— development in the ECG of pathological Q-waves = 0,03 s in duration and =1 mm
in depth in 22 contiguous precordial leads or 22 adjacent limb leads;

— imaging evidence of new loss of viable myocardium or new regional\wvall motion
abnormality.

If the 99th percentile of the URL from the respective laboratory performinjg the
assay is not available, then the URL for myocardial necrosis from the labotatory
should be used. If the 99th percentile of the URL or the URL for myocardial necrosis
is not available, the myocardial-infarction decision limitfo¥ the particular{labora-
tory should be used as the URL. Reference limits from thelaboratory performing
the assay are preferred over the manufacturer's listed reference limits in §n assay's
instructions for use. CK may be used in the absencé.of CK-MB.

Neurologifal deficit

Development of a new transient or permanentmngurological deficit or
exacerbation of a prior deficit as determinéd by CT/MRI scan and/or clinidal exam-
ination that occurs within 30 days of the'procedure whether the deficit was perma-
nent or transient should be reported.

Neurologifal deficit, spinal

Neurological deficit related to spinalzcord ischemia developing within 30 ¢lays of
the procedure.

Occlusion] branch vessel

Clinically significant, unplanned occlusion or obstruction of a major brandh vessel.

Portal hypertension,
recurrende of

Recurrent high blood pressure in the portal venous system.

Post-proc¢dure bleeding

Procedure-related bleeding which occurs after the patient leaves the procgdure
room, up to 48 h-after the procedure, resulting in the need for a blood
transfusion. Fhe volume of blood replaced, the source of the bleeding, and{whether
or not surgicalintervention was required to stop the bleeding should be r¢ported.

Procedurgl bleeding

Any blegdJoss requiring intervention (i.e. blood transfusion or medical
therdpy). The volume of blood lost during the procedure should be determjfined from
the.pfocedure report. The need for blood transfusion and the volume and pource
(banked, autologous, auto-transfused) of transfused blood should be repofted.

Renal faillire

Rise in creatinine level to more than 50 % above the pre-procedure level dr an ab-
solute increase of 0,5 mg/dl to 1,0 mg/dl, that does not spontaneously res¢lve itself.
The need for, and duration of, dialysis, if required, should be reported.

Renal insyfficiency,

Rise in creatinine level to more than 25 % above the pre-procedure level dr an ab-
solute increase of 0,5 mg/dl that does not spontaneously resolve itself. Th¢ need for,
and duration of, dialysis, if required, should be reported.

Respiratofyfailure

Need for post-procedural mechanical ventilation or the need for re-intubation or

salos i o i 20 £ £l <l L 1 +lo 3
vICIItIIatul DulJIJUl 1) au_y CIIIIc uy U JvU ua_yo daltTl tIIT Pl ulttuurc LulllCDD CIIC atlent
was ventilator-dependent when he/she entered the study). The duration of ventila-
tor support should be reported.

Restenosis

Significant reduction in luminal diameter when compared to the post-
procedural vessel reference diameter. The degree of narrowing and the imaging
modality should be specified.

Restenosis, binary

A >50 % narrowing of the lumen at the VDDCP site, with or without
haemodynamic significance, confirmed by imaging.
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Table A.1 (continued)

Potential clinical event

Description

Restenosis, in-segment

Significant reduction in luminal diameter at any point along the length of the
VDDCP site, in addition to any reduction in luminal diameter within the adjacent
sections of the vessel, when compared to the post-procedural vessel reference di-
ameter. The degree of narrowing and the imaging modality should be

specified.

Restenosis within the VDDCP

Significant reduction in luminal diameter at any point along the length of the
VDDCP when compared to the post-procedural vessel reference diameter. The de-
gree of narrowing and the imaging modality should be specified.

Sepsis

Development of a confirmed systemlc infection occurrmg at any time following pro-

Leuul c. 1 ue dCLlUlUgy Ll [SH uevu,e SLEIL lllL_y, UlluULdI ulle} bIlUulU Utf IepoIrtc] 1,
if known.

Stenosis, flow-limiting

Narrowing of the lumen at the VDDCP site or haemodynamically sighificanpt ob-
struction confirmed by imaging or another modality. The degree 6fStenodis associ-
ated with a threshold for intervention will depend on the specific
vascular bed where the VDDCP is placed.

Stenosis, tesidual

A > 30 % narrowing of the lumen compared to the normal yvessel diameter|immedi-
ately after placing the VDDCP. The degree of narrowing and the imaging nfodality
should be specified.

Subabrupt vessel closure

Severely reduced flow, within the target or other vessel, which was previously doc-
umented to be patent, occurring after the proéedure is completed (and thg patient
has left the procedure room), but before 30'days.

Thrombogis

Haemodynamically significant clot forfmation within the lumen at the
application site, occurring at any tinmieXfollowing procedure. The degree of har-

rowing, the timing of the thrombosis’in relation to the procedure and the jmaging
modality should be specified.

Thrombogis, deep-vein

Thrombus in a deep vein documented by duplex scanning, venography or another
imaging technique.

Tissue ne¢rosis

Cell death typically demonstrated by histology. In the absence of
histological evaluation of tissue specimens, validated clinical imaging studies and/
or validated serum-biomarkers may be utilized. The timing of necrosis in felation to
the procedure;the imaging modality utilized (if applicable), and biomarkef meas-
urements (if\applicable) should be specified.

Infection localized to the
device

Development of a confirmed infection localized to the device occurring at pny time
following device placement. The aetiology (e.g. device sterility,
endogarditis) should be reported, if known.

Device redlignment

Clinical symptoms associated with movement of the vessel relative to the flevice as
a result of post-procedural morphological alterations (e.g. IVC filter tilt, blpod flow
alterations that result in tissue remodelling). The clinical symptoms, if any, should
be specified.

Vessel ocdlusion,
intraproc¢dural

Occlusion of flow, within the target or other vessel, which was previously
documented to be patent with antegrade flow. This might be due to twistipg or

kinking of the VDDCP, failure of the VDDCP to fully deploy, dissection, or ahother
cause. The imaging modality should be specified.

Vessel ocdhasiontate

Oeclusionof Flnuy withinthe 1—m—nm— orothar nnccnl which-was nvmnnuclu
J

documented to be patent with antegrade flow occurrlng more than 30 days after
the procedure. This can be due to twisting or kinking of the VDDCP, intimal hyper-
plasia, dissection or another cause. The time of occlusion and the imaging modality
should be specified.

Vessel occlusion,
periprocedural

Occlusion of flow, within 30 days of the procedure, of the target or other vessel,
which was documented to be patent with antegrade flow at the conclusion of

the procedure. This can be due to twisting or kinking of the VDDCP,

dissection or another cause. The time of occlusion and the imaging modality should
be specified.
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Table A.2 — Listing of potential technical events

Potential technical event Description

Access failure Failure to reach the intended site with the device due to mechanical failure of the
device or patient or procedural factors.

Accessory device failure Inability to use an accessory device as intended due to mechanical failure of the
device or patient or procedural factors.

Corrosion Deterioration of exposed metal surface and/or reduction of its strength and/or
structural integrity due to electrochemical reactions with surrounding body or
procedural fluids.

Damage to VDDCP Damage to the device by any cause, such as by an accessory device or a
transport device such as a catheter.

Interface failure Complete or partial unintended separation of discrete structural or materjial ele-
ments of the VDDCP at the common boundary or interconnection within the DCP or
between components of the DCP and other various components of'the VDI)CP (e.g.
delamination of a coating from the underlying device).

Treatment delay Preprocedural issues with VDDCP lead to postponement of procedure aftgr

patient is prepared for treatment. Impact on patient of unnecessary proceflures e.g.
fluoroscopy leading to radiation exposure.

VDDCP deployment failure Inability to fully deploy the VDDCP at the intended-sité due to mechanical
failure of the VDDCP, or patient or procedural factors.

VDDCP mjgration Post-procedural movement of the VDDCP froni.its intended position.
Withdrawal failure Inability to safely remove any product cofiponents not intended to remair] in the
body due to mechanical failure of the device or patient or procedural
factors.
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Annex B
(informative)

Local information regarding submission issues for VDDCPs

B.1 Information for local regulatory authorities

Table B1 I UVidCb CUIILdCU illfUl llldLiUll fUl IULdl I CguldLUl _y duLllUl iLiUb.
Table B.1 — Contact information for local regulatory authorities
Country Responsible authority Website
. Therapeutics Goods Administra- )
Australia tion website (TGA) https://www.tga\gov.au/
. National Health Surveillance Agen- ) . .
Bragil cy (ANVISA) https.//www.gov.b[[anmsa/pt-br/englls‘l
Cangda Health Canada https://www.canada.ca/en/health-canada.ljtml
. National Medical Product Adminis- .
Chipa tration (NMPA) http://english.nmpa.gov.cn/
One Notified Body (NB) of the Eu- |list of all NBxhttps://ec.europa.eu/growth/tools-databases/
ropean member states nando/index.cfm?fuseaction=notifiedbody.rhain
Europeah Union The NB will consult a competent list of@ll CA: https://www.ema.europa.eu/en/pjartners
authority (CA) for drug related -tietworks/eu-partners/eu-member-states/naftional
questions. -competent-authorities-human
Indlia Director Contr(oélg(r}general of India https://cdsco.gov.in/opencms/opencms/en/Abouttus/who/
Ministry of Health, Labour ahd
Th V\ll.elf:s.re (;\/IHLW) Lof MHLW: https://www.mhlw.go.jp/english|
e application for appreval o ) ) .
Japfn VDDCPs is to be submitted to Phar- PMDA: https.//cdsco.goYﬁz/Svr;Ieoncms/opencms/e n/About
maceuticals and Medical Devices -us/who/
Agency (PMDA).
Ministry of Health
A NB is tobe consulted to ensure
Ruskia complidrice with local standards http://government.ru/en/department/23/events/
andyprovide a license of approval
for marketing in Russia.
USA VS Food and D{#DgAA)dmmIStratlon https://www.fda.gov/

B.2 History of ethylene oxide sterilization residuals

Ethylene oxide (EQ) is currently used for sterilization of many medical devices. The defined EO limits are
sufficient for these medical devices. Since 2002, these EO limits have been applied to VDDCPs. For VDDCPs
with multiple components such as an implant and a separate delivery system, separate EO residual testing

can be necessary.

Although EO is not commonly used for the sterilization of drugs, national or regional regulatory authorities
generally consider it necessary for drug products that are EO sterilized to meet tighter EO or ECH limits
than devices, but these tighter drug limits are not necessary for VDDCPs.
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Table B.2 gives an overview of the region-specific requirements for EO sterilization residuals for device
limits, and drug or medicinal product limits for some national or regional regulatory authorities.
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