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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 proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

ISO 17327-1 has a broad scope, including all non-active surgical implants, and thus only some of the
requirements in ISO 17327-1 are applicable to coated endovascular devices. This document clarifies
how ISO 12417-1, ISO/TS 17137, ISO 25539-1, ISO 25539-2, and ISO 25539-3 satisfy the requirements
of ISO 17327-1. A device evaluation strategy is needed to identify the appropriate evaluation of specific
coated devices.

It is recognized by this ISO committee that many coated endovascular devices have been shown to be
safe and effective in clinical use. This document does not intend to require additional evaluation of these
devjices to comply with this document as the testing does not provide useful information regarding
the|expected clinical performance of the device. Manufacturers may rely on historical data gathered
under the guidance of ISO 25539-1, ISO 25539-2, and ISO 25539-3. Similarly, for devicejmodifications or
chapges in intended clinical use, this document does not intend to require additional €valudtion of any
aspects of the device that are not expected to change the clinical performance.

© IS0 2021 - All rights reserved v
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Cardiovascular implants — Endovascular devices —

Part 4:
Application of ISO 17327-1 for coated endovascular devices

1
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Scope

5 document specifies the appropriate application of ISO 17327-1:2018 to coated en
stheses, vascular stents, and vena cava filters. This document is intended to be used as a s
50 25539-1, ISO 25539-2, IS0 25539-3, 1SO 12417-1 and ISO/TS 17137.

following coatings are within the scope of ISO 17327-1 and addressed in this do
ovascular devices: drug coatings (eluting and non-eluting), non-drug coatings (absorbab
prbable), and chemistry-related surface modifications (oxide, such-as’TiO,, and non-oxi

am¢rphous silicon carbide and diamond-like carbon).

Thi
as 1
coa

Thi
dev|

Thi

5 document is not applicable to coated delivery systems or coated ancillary devices (e.g. g
hese coatings are not within the scope of ISO 17327-1,-which is specifically directed
Fings.

5 document is not applicable to coverings of endovascular devices; however, if the co
ice is coated, it is within the scope of this document.

5 document does not address the requirements for, and the evaluation of, viable tissug

viahle biologic materials used as implant coatings.
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Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest-edition of the referenced document (including any amendmen

bination products.~=Part 1: General requirements

TS 17137:202Y, Cardiovascular implants and extracorporeal systems — Cardiovascular
Jants

17327-3:2018, Non-active surgical implants — Implant coating — Part 1: General requirem

ISO

25539-1:2017, Cardiovascular implants — Endovascular devices — Part 1: Endovascular pH

dovascular
upplement

ument for
e and non-
de, such as

1lidewires),
to implant

rering of a

s and non-

bir content
pplies. For
[s) applies.

12417-1:2015, Cardiovascular implants and extracorporeal systems — Vascular d{evice-drug

absorbable

ents

bstheses

ISO

25539-2:2020, Cardiovascular implants — Endovascular devices — Part 2: Vascular stents

ISO 25539-3:2011, Cardiovascular implants — Endovascular devices — Part 3: Vena cava filters

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12417-1:2015, ISO/
TS 17137:2021, 1SO 17327-1:2018, ISO 25539-1:2017, ISO 25539-2:2020, ISO 25539-3:2011 and the
following apply.
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[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 Electropedia: available at https://www.electropedia.org/

31
implant coating
surface coating or surface modification

Note 1 to entry: Implant coating is considered a constituent of an implant.

Fials
ing,
can

Note 2 to enptry: A laminate, i.e. a composite material made of multiple layers of the same or different mate
with the same or different internal structures assembled sandwich-like and bonded by heat, pressure;weld
soldering o1 adhesives, is not in itself considered an implant coating. But the exposed surface of the laminate
be an implapt coating.

Note 3 to eptry: A covering, for example additional material (e.g. a graft) added to a structure (e.g. a s
specifically [to bridge elements of the structure for the sole purpose of reducing the permeability of the struc
is not considered an implant coating.

:]ent)

ure,

[SOURCE: SO 17327-1:2018, 3.1]

4 Requjrements for coating properties

4.1 General
Subclauses
endovascu
addressed
different o
fit into elut

4.2, 4.3, and 4.4 address the requirements as:felated to ISO 17327-1 for vascular ste
ar prostheses and vena cava filters, respectively. The coating types identified in Table 1
in this document. A device can have multifgle coatings, each of which can be identifie
" multiple coating sub-types. For example, a'drug eluting stent with an absorbable matrix
ing and absorbable coating sub-types.

nts,
are
1 as
can

Table 1 — Coatingtypes addressed by this document

Coating category Coating sub-type I Coating sub-type II

Drug Eluting
Absorbable

Oxide

Non-eluting

Non-drug Non-absorbable

Chemisty Non-oxide

y-related surface niedifications

Evaluation
prostheses
1 and ISO
endovascu
Evaluation

5 identified im[SO 17327-1 will possibly not always be appropriate for all coated endovasc
vascular stents and vena cava filters. The device evaluation strategy described in ISO 25§
25539-2 guides the development of the rationale for the testing selected to evaluate
ar device based on the requirements of the device design and potential failure mo

1lar
39-
the
des.

of‘generic coating properties listed in ISO 17327-1 and identified as necessary by the de

Vice

evaluation ed

as not necessary by the device evaluation strategy do not need to be completed.

Due to the broad scope of ISO 17327-1, some terminology and associated requirements in that standard
are appropriate for other types of nonactive surgical implants, but inconsistent with standard
terminology and requirements for endovascular devices. In these cases, more relevant terminology
and requirements are presented in this document and correlated to the requirements in ISO 17327-
1. This includes the requirements for the consideration of adhesion strength and coating abrasion
resistance. For the coatings and implants addressed in this document, these generic coating properties
are evaluated by other tests. For example, adhesion strength is defined in ISO 17327-1:2018, as the
“load per unit area required to separate the coating from the substrate.” For the coatings and implants
addressed in this document, coating adhesion is considered part of the assessment of maintenance
of coating integrity which is evaluated through other means such as simulated use, durability, and
particulate generation. Thus, the specific characterization of the adhesion strength (i.e. load per unit
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area required to separate the coating from the substrate) is not required. Similarly, coating abrasion
resistance is considered part of the assessment of maintenance of coating integrity.

For chemistry-related surface modifications on the devices within the scope of ISO 25539-1, ISO 25539-
2,and ISO 25539-3, coating coverage integrity evaluation is addressed through corrosion testing, while
corrosion resistance is not identified as a generic coating property in ISO 17327-1.

Evaluation of porosity and pore size, surface wettability, and surface texture are generally not
applicable to coatings on endovascular devices. The potential need to evaluate these properties can be
identified through the device evaluation strategy.

4.2| Vascular stents
In grder to conform to the requirements of ISO 17327-1, the evaluation of drug coatingd, non-drug
coafings, and chemistry-related surface modifications of stents shall be conducted for'the prpperties as
outlined in Tables 3, 4, and 5, respectively. A description of column headings asse@eiated with|Tables 3, 4,
and| 5 is provided in Table 2. The available test methods (non-mandatory) thatean be of use|in meeting
thefapplicable requirements are provided in Tables 3, 4, and 5.
Table 2 — Description of Table 3, 4, and 5 coluinn headings
Design attributes from Coating type
ISP 17327-1:2018 other ISO standards Coating sub-type'l Coating sub-tvpe I1
generic coating corresponding to ge- g YP g yp
property neric IS0 17327-1:2018 Applicable Applicable test Applicable Applicable
coating properties requirement method requirement | fest method

Eadh generic coating
property from

SO0 17327-1to

b considered for
hracterization or

evaluation.

= O

Design attributes iden-
tified in the applicable
ISO standards that corre-
spond to the ISO 17327-1
generic coating property.

The requirements jdentified
in the applicabledSOstandard
that correspond to'the generic
coating propérty or design at-
tribute. Requirements that do
not alignwith the ISO 17327-1
genenicycoating properties are
not listed. Some requirements
indicate the need to consider

the evaluation of a property,
while others indicate that the

property shall be evaluated,
asrequired by the applicable
standard.

The available test
methods that can
be of use in meeting
the applicable
requirement. These
test methods are
not mandatory and
are not limited to
ISO standardized
methods.

See column 3.

ee column 4.

© IS0 2021 - All rights reserved
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4.2.1 Drug coatings

Table 3 — Applicable requirements and informative test methods related to drug coatings

Design attributes from other ISO Drug coating type
1S0 17327-1:2018 . . .
generic coating ?;%nf;g; io;(l;il;ted to generic Eluting Non-eluting
property o ertiescoatmg prop- Applicable Applicable test Applicable Applicable test
requirement method requirement method
SO 25539-2:2020, 6.8 Drug-eluting
stent
Abiity-of-the-stent-to-consist
ently contain the desired type and
amount of drug
— Conformance of the residual drug
quantity to design specifications for
drug-eluting stents and not for drug
containing stents
— Freedom of the drug(s) from ISO 255.39-2:2020, ISO 255.39-2:2020,
. . . 8.1 Design evalua- 8.1 Designevalua-
deleterious impurity and degradant . .
. tion - General tion - General
levels at manufacture and with
storage 1SO 12417-1:2015, 1SO 324%7-1:2015,
. : 7.2.4.3.4 Drug 7:2:4.3.4 Drug
1SO 12417-1:2015, 5.2.2, d) Matrix content Use applicable content Use applicalfle
Chemica Conformance of the matrix chemical standard(s) or standard(s) pr
compositiqn properties to the design require- S0 12417-1:2015, | other appropriate | 1SO 12417-1:2015, | other approprfiate
ments 7.2.4.3.5 Drug method. 7.2.4.3.5 Drug method.
distribution distribution
150 12417-1:2015, 5.2.3, a) API 10 12417-1:2011, IS0 12417-1:2015,
Conformance of drug content, 7.2.4.3.7 Drug 7.2.4.3.7 Drug
impurities, and degradants to the identity and identity and
API specification on receipt and purity purity
after storage and handling of the
API during the vascular device-drug
combination product (VDDCP) man-
ufacturing process
1SO 12417-1:2015, 5.2.3,d) API
Conformance of drug content, drug
impurities, and drug degradants to
VDDCP specifications at the time of
manufacture and after storage
Phase compodition N/A N/A N/A N/A N/A
Surface textjre N/A N/A N/A N/A N/A
1SO 12417-1:2015¢5.2-2, d) Matrix
Conformance of ether matrix
parameters (e.g-distribution) to the
design requirements i i
Coating covefage A 150 12417-1:2015, gtsaeniil;?"g'(:sb(l)i 150 12417-1:2015, gcsaeniigrl)"l(;‘(:?)k;i
. . 1SO 12417-1:2015, 5.2.3, b) API 7.2.4.3.5 Drug . 7.2.4.3.5 Drug A
integrity distribution other appropriate distribution other approprjiate
Ability to reproducibly incorpo- method. method.
rafé, as demonstrated by content
uniformity, the desired drug and
amount within the VDDCP

© IS0 2021 - All rights reserved
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Design attributes from other ISO Drug coating type
IS0 17327-1:2018 dard lated . luti luti
generic coating i;zz)nr?;‘z; ;o;(l;i;lte tto generic Eluting Non-eluting
property - ertiescoa 1ng prop- Applicable Applicable test Applicable Applicable test
requirement method requirement method
1SO 25539-2:2020, 6.7 Absorbable
stent or coating
Ability to degrade or absorb as
designed over time
1SO 25539-2:2020, 6.8 Drug-eluting
stent
Ability to release the desired 1SO 25539-2:2020,
amount of drug over the specified | 8.1 Design evalua-
amount of time for drug-eluting tion — General
stents and not for drug containing
stents 1SO 12417-1:2015, | Use applicable
- 7.2.4.3.6 Drug standard(s) or
Dyssolvability IS0 12417-1:2015, 5.2.1, ) General | release character- | other appropriate /A N/A
Ability of the drug-containing part 1zation method.
of the VDDCP (DCP) to deliveror | [SO 12417-1:2015,
maintain the intended amountof | 7.2.4.3.12 Degra-
drug safely at the target site in dable matrix
accordance with the specification
of the VDDCP at product release
and for the duration of the labelled
shelflife
1SO 12417-1:2015, 5.2.2, e) Matrix
Ability of the matrix to control the
release of drug
1SO 25539-2:2020, IS0 25539-2:2020,
SO 25539-2:2020, 6.5 Coating on 8.1_Design evalua- 8.1_Design evalua-
delivery system or stent conform- tiol’s General U licabl tion - General U licabl
; ; ; se applicable sp applicable
cokin thickness ance of the coating dimensions ) 12417_1:2.015, standard(s) or | 10 12417_1:2.015, standard(s) or
8 IS0 12417-1:2015, 5.2.2, d) Matrix 7.2.4.2 Testing other appropriate 7.2.4.2 Testing othdr appropriate
o the drug-contain- method. the drug-contain- method.
anformance of_the matrix diplen | ingpart-related ing part-related
sions to the design requiements | attributes of the attributes of the
VDDCP VDDCP
© IS0 2021 - All rights reserved 5
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Table 3 (continued)

1SO 17327-1:2018
generic coating
property

Design attributes from other ISO

standards correlated to generic

1SO 17327-1:2018 coating prop-
erties

Drug coating type
Eluting Non-eluting
Applicable Applicable test Applicable Applicable test
requirement method requirement method

ISO 25539-2:2020, 6.5 Coating on
delivery system or stent

— Ability of the coating to maintain
adequate integrity according to
design specifications (e.g. freedom
from significant delamination, flaps

1SO 25539-2:2020,
D.5.2.8 Simulated
use

1SO 25539-2:2020,

Adhesion strgngth
and abrasipn
resistancp

and bare spots)

— Ability of the coating to maintain
adequate resistance to unintended
particulate generation

1SO 12417-1:2015, 5.2.2, a) Matrix

Ability of the matrix to maintain
adequate integrity during procedur-
al use and over time in accordance
with the design specifications (e.g.
freedom from significant delamina-
tion, flaps, and bare spots)

1SO 12417-1:2015, 5.2.2, b) Matrix

ISO 25539-2:2020,
8.5.1.7 Simulated
use

SO 25539-2:2020,
8.5.2.3 Fatigue
and Durability - in
vitro testing

ISO 25539-2:2020,

1SO 25539-2:2020,
D.5.2.8 Simulated
use

1SO 25539-2:2020,
D.5.3.3 Fatigue
and durability - in
vitro testing

1SO 25539-2:2020,
D.5.2.6 Particulate
generation

ASTM F2743[1

Coating Inspec-

IS0 25539-2:2020)
8.5.1.7 Simulated
use

IS0 25539-2:2020,
8.5:2.3-Fatigue
and\Durability - in
vitro testing

ISO 25539-2:2020,

D.5.5.5 Fatigue
and durabijlity]- in
vitre-festi

1SO 25539-2:2p20,
D.5.2.6 Particylate
generatio

ASTM F2743

Coating Insppc-
tion and Acute
Particulate Cljar-
acterization|of
Coated Drug-Hlut-
ing Vascular Sfent

. . o tion and Acuté Systems
Ability of the matrix to maintain | 8.5.1.5 Particulate | particulate Chag-"|8.5.1.5 Particulate
adequate resistancfe to unintended generation acterization of generation NOTE While fhe
generation of particles Prue Elut- scope of th
_ 150 12417-1:2015, | S0t BUBBINE 1156 19417.1:2015, | 4o S0 Oiilhdes
NOTE 1 Adhesion strength as 7.2.4.3.10 Dura- g S 7.2.4.3.10 Dura- | onlv drug-elutin
defined in ISO 17327-1 is not listed bility ystems bility va}slculagster tsg
as a design attribute in ISO 25539- Porchronic partic- the content dan
2 orISO 12417-1. However, in this Ulate generation, inform testing for
document, the general property of use applicable non-eluting vakcu-
adhesion is considered to correlate standard(s) or lar stent systdms
with the ability of the coating to other appropriate '
maintain adequate integrity attrib- method. For chronic paftic-
ute listed in each of these standards. ulate generatjon,
NOTE 2 Particulate generation is ss;nzg?.gg)bii
not described in ISO 17327-1. How- other approprfiate
ever, for this document, it is consid- method
ered related to abrasion resistance '
and adhesion strength:
IS0 25539-2:2020, 6.5 Goating on
de]ivery systemror stent ISO 25539-2:2020, ISO 25539-2:2020,
) 8.1 Design evalua- 8.1 Design evalua-
Conformance of.the’pther coating tion - General tion - General
parameters (€.g-porosity) to the Use applicable Use applicaljle
Porosity afhd desigfiequirements S0 12417-1:2015, |  standard(s) or | ISO 12417-1:2015, |  standard(s) pr
ore sizg . 7.2.4.2 Testin other appropriate | 7.2.4.2 Testin other approprfiate
P IS0 12417172015 5.2.2, d) Matrix | the drug-contaign- meptr;wdp. the drug-contaign- mé)tr})w(f.
— CdhfoFmance of the other matrix | ingpartrelated ing part-related
attributes of the attributes of the
— Parameters (e.g. porosity) to the VDDCP VDDCP
design requirements
Surface wefta- N/A N/A N/A N/A N/A

bility

© IS0 2021 - All rights reserved
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Table 4 — Applicable requirements and informative test methods related to non-drug coatings

1S0 17327-1:2018

Design attributes from other

Non-drug coatings

Conformance of the coating dirhen-

sions

tion - General

other appropriate
method.

tion - General

generic coating relevant ISO standards correlat- Absorbable Non-absorbable
property edto gci)l;igacglggotlif&:ﬂ()ls Applicable Applicable Applicable Applicable
requirement test method requirement test method
N/A
NOTE ISO 25539-2:2020 has no
Citericat reqtirementtodetermimechrenicat
domposition composition, rather ISO 25539- N/A N/A N/A N/A
2:2020, 4.3 requires that materials
be described by their generic or
chemical names.
Phage composition N/A N/A N/A N/A N/A
Sufface texture N/A N/A N/A N/A N/A
Use applicable UsE applicable
. . standard(s) or stqndard(s) or
150 2d5?39-2.2020, 6.5 Coating on other appropriate othdr appropriate
Codting coverage elivery system or stent IS0 25539-2:2020, method. 1S0 25539-2:2020, method.
1: . ; 8.1 Design evalua- 8.1 Design Evalua-
integrity Conformance of other coating s NOTE THis el NOTE This
parameters g dls_trlbutlon) tothe | tion - General evaluation-ean be tion - General evalpation can be
design requirements done'ds part of dofe as part of
simulated use. sirhulated use.
1SO 25539-2:2020,
IS0 25539-2:2020, 6.7 Absorbable | 1 Design evaluas 150
stent or coating tion - Genergl /
- TS 17137:2021,
Djssolvability . 150} 5.3 in vitro degra- N/A N/A
Ability to degrade or absorb as TS 17137°2021 . >
designed over time 513 Gerlleral » | dation evaluation
considerations
IS0 25539-2:2020, 6.5 Coating on ; :
delivery system or stent 150 25539-2:2020, Stzenfjg‘;ggsbgi 1S0 25539-2:2020, gtsfni‘f;gg‘(?:)béi
Coating thickness 8.1 Design evalua- 8.1 Design evalua-

other appropriate
method.

© IS0 2021 - All rights reserved
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Table 4 (continued)

1SO 17327-1:2018
generic coating
property

Design attributes from other
relevant ISO standards correlat-
ed to generic ISO 17327-1:2018
coating properties

Non-drug coatings

Absorbable Non-absorbable
Applicable Applicable Applicable Applicable
requirement test method requirement test method

ISO 25539-2:2020, 6.5 Coating on
delivery system or stent

— Ability of the coating to maintain
adequate integrity according to
design specifications (e.g. freedom
from significant delamination, flaps

Adhesion strgngth
and abrasipn
resistancg

and bare spots)

— Ability of the coating to maintain
adequate resistance to unintended
particulate generation

1SO 25539-2:2020, 6.7 Absorbable
stent or coating

— Ability of the absorbable stent
or absorbable coating to maintain
adequate resistance to unintended

particulate generation over time

— Appropriate mechanical proper-
ties over time

NOTE 1 Adhesion strength as

1SO 25539-2:2020,
8.1 Design evalua-
tion - General

1SO 25539-2:2020,
8.5.1.7 Simulated
use

ISO 25539-2:2020,
8.5.2.3 Fatigue
and durability - in
vitro testing

ISO 25539-2:2020,
8.5.1.5 Particulate

1SO 25539-2:2020,
D.5.2.8 Simulated
use

1SO 25539-2:2020,
D.5.3.3 Fatigue
and durability - in
vitro testing

1SO 25539-2:2020,
D.5.2.6 Particulate
generation

For chronic partic-
ulate generation,
use applicable:
standard(s)or*

SO 25539-2:2020,
8.1 Design evalua-
tion - General

1SO 25539-212620,
8.5.1.7 Simulated
USe

1S0\25539-2:2020,
8.5:2.3 Fatigue
and durability - in
vitro testing

1SO 25539-2:2p20,
Ds5.2.8 Simuldted
use

IS0 25539-2:2p20,
D.5.3.3 Fatigue
and durability]- in

vitro testinfg

SO 25539-2:2p20,
D.5.2.6 Particylate
generation

For chronic paftic-

defined in ISO 17327-1 is not listed generation | 10 apprapriate | 1SO 25539-2:2020, “fstg age“ﬁzztbl"e“'
as a design attribute in ISO 25539- 150/ method® 8.5.1.5 Particulate standr;lz“d(s) -
2. However, in this document, the TS 17137:2021, generation other appropdiate
general property of adhesion is con- 5.1.2 General IS0/ m(?tr})loé)
sidered to correlate with the ability | .,psiderations TS‘ 171_3732021, '
of the coating to maintain adequate 5(3vin vitro degra-
integrity attribute listed in each of dation evaluation
these standards.
NOTE 2 Particulate generation is
not described in ISO 17327-1. How-
ever, in this document, it is consid-
ered related to abrasion resistance
and adhesion strength.
IS0 25539-2:2020,
ISO 25539-2:2020, 6.5 Coating'on °| 8.1 Design evalua-
delivery system or stent. tion - General Use applicable 1SO 25539-2:2020 Use applicaljle
Porosity aihd ) standard(s) or 8.1 Desi ) 1 ’| standard(s) pr
pore sizeg Conformance of the othér goating 150/ other appropriate | ©; " SSIER EVANAT | ook ppropriiate
parameters (e.g. porosity) to the TS 17137:2021, method. tion - General method.
design requirements 5.1.2 General
considerations
Surface
wettabilitly N/A N/A N/A N/A N/A
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