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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.
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Introduction

With the development of absorbable polymers for use in implantable devices, there is a need to
define standard test methods to evaluate the behaviour of bulk material or devices under simulated
physiological environments. On the other hand, the behaviour of absorbable materials and devices in
situ depends on the conditions in which the material is implanted. These conditions differ, so that the
site-specific behaviour of the material or device can differ. The interpretation of in vitro test results
therefore needs to be considered carefully, taking into account any correlation of test results under
in vitro and in vivo conditions. Only functional in vivo tests with the final product can answer actual
degradation behaviour in situ.

© IS0 2017 - All rights reserved v
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Implants for surgery — Homopolymers, copolymers and
blends on poly(lactide) — In vitro degradation testing

1 Scope

This document describes methods for the determination of chemical and mechanical changes in

poly
testi
mon

The

(tactide)-based romopolymers, Topolymers and/or pternds imduced urmder i vitro
hg conditions. This document covers polymers based on L-lactide, D-lactide, and/or
bmeric units.

burpose of this document is to compare and/or evaluate materials or processing con

legradation
D, L-lactide

Hitions. This

docujment also describes the fundamental physical and mechanical evaluatipns needed for an in vitro

degr

This
or pi
(pacl

The
rate
varig
othe
devig

2

The
cons
unda

ISO 1
ISO 1
ISO §

ISO |
extry

ISO §

Normative references

hdation characterization of an absorbable poly(lactide) or other hydrolysable material

document is applicable to poly(lactide)-based homopolymers, copalymers and/or bl
ocessed forms and used for the manufacture of surgical implants, including finish
kaged and sterilized implants).

fest methods specified in this document are also intended“to determine the in vitro
and related changes in material properties of polylactide-based copolymers and/or
us other comonomers, such as glycolid, trimethyléne, carbonate and/or e-caprolac
'wise validated for a specific device, these in vitgednethods cannot be used to definitij
e behaviour under in vivo conditions.

following documents are referred.fo'in the text in such a way that some or all of t
fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

78, Plastics — Determination of flexural properties
80, Plastics — Determination of Izod impact strength
27-1, Plastics —=Determination of tensile properties — Part 1: General principles

b27-2, Plastics — Determination of tensile properties — Part 2: Test conditions for m
sion plastics

2753, \Plastics — Determination of tensile properties — Part 3: Test conditions for films a

or device.

ends in bulk
ed products

degradation
blends with
fone. Unless
vely predict

heir content
applies. For
hts) applies.

oulding and

hd sheets

[SO 6

QA Dlactire
T TaotieS

ISO 1628-1, Plastics — Determination of the viscosity of polymers in dilute solution using capillary

visco

meters — Part 1: General principles

ISO 1805, Fishing nets — Determination of breaking force and knot breaking force of netting yarns

ISO 2062, Textiles — Yarns from packages — Determination of single-end breaking force and elongation at
break using constant rate of extension (CRE) tester

ISO 6721-2, Plastics — Determination of dynamic mechanical properties — Part 2: Torsion-pendulum method

ISO 13934-1, Textiles — Tensile properties of fabrics — Part 1: Determination of maximum force and
elongation at maximum force using the strip method
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ISO 14130, Fibre-reinforced plastic composites — Determination of apparent interlaminar shear strength
by short-beam method

ISO 16014-1, Plastics — Determination of average molecular mass and molecular mass distribution of

polymers usi

ng size-exclusion chromatography — Part 1: General principles

ISO 16014-2, Plastics — Determination of average molecular mass and molecular mass distribution of

polymers usi

ng size-exclusion chromatography — Part 2: Universal calibration method

ISO 16014-3, Plastics — Determination of average molecular mass and molecular mass distribution of

polymers usi

ng size-exclusion chromatography — Part 3: Low-temperature method

ISO 16014-4
polymers ust

ISO 16014-§
polymers usi

ASTM D299
plastics

}, Plastics — Determination of average molecular mass and molecular mass distributi
ng size-exclusion chromatography — Part 4: High-temperature method

, Plastics — Determination of average molecular mass and molecular mass distributi
ng size-exclusion chromatography — Part 5: Method using light-scattering detection

0,Standard test methods for tensile, compressive, and flexural creep_and creep-ruptu

ASTM D529

by high perfT

ASTM F163
polymer resi

ASTM F290

3 Terms

For the pury
[SO and IEC
IEC Eleq

ISO Onl

NOTE
Annex A.

A

31

absorbable]
non-endoge
cells and/or

b, Test method for molecular weight averages and molecular weight.distribution of polyst)
rmance size-exclusion chromatography

5-16, Standard test method for in vitro degradation téesting of hydrolytically degra
ns and fabricated forms for surgical implants

P-16, Standard guide for assessment of absorbable.polymeric implants

and definitions
oses of this document, the following terims and definitions apply.

maintain terminological databages-for use in standardization at the following address

tropedia: available at http://www.electropedia.org/

ne browsing platform: available at http://www.iso.org/obp

discussion regarding the basis for some of the terms and definitions in this clause is availa

polymer
hous (foreign) polymeric material that is capable of passing through or being assimilat
tissuerover time

bn of

on of

re of

yrene

Hable

ble in

bd by

3.2

absorption

act of a non-endogenous (foreign) material or substance passing through or being assimilated by cells
and/or tissue over time

3.3
blend

physical mixture of two or more different thermoplastic polymers and/or copolymers (3.4)

3.4
copolymer

polymer synthesized by polymerizing two or more monomer units together

© ISO 2017 - All rights reserved
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in vitro degradation
loss of mechanical properties and/or chemical integrity through chemical changes induced by a

simu

3.6

lated physiological environment

poly(D,L-lactide)
polymer synthesized with approximately equimolar concentrations of D-lactide and L-lactide
monomeric units

3.7

poly
poly]
3.8

samj
finitg
stud

3.9

sped
spec
char

4 1]

4.1

Appr]

1.1 Eada)
) 7] labtluc}

ner synthesized exclusively from L-lactide monomeric units

ble
 subset, object or individual of a group, class or population whose propertiesor charad
ed to gain information regarding the whole

imen
fic portion or quantity of a sample utilized to obtain a single measurement of a
hcteristic

Degradation evaluation

General

opriate in vitro characterization of the degradation of an absorbable polymeric mater

the pgrogressive loss of both sample mass and.unolar mass (i.e. molecular weight) from ongoi

toaj
that

degr
time

physiologically relevant environment:Such an environment provides fluid and thermd
penerate an in vitro degradationrate that approximates the rate observed in vivo. Sud
hdation characterization also.monitors the loss of device-relevant mechanical pro
Thus, unless justified otherwise, such a material or device degradation character

include a systematic monitoring)of the loss of sample mass (see 5.2), molar mass (via inher¢

and
char

The
othe
the t
test 4
rod,
ates

pr GPC/SEC, see 5.3) and at least one mechanical property that can be considered rel
hcteristics and intended use of the device (see 5.4).

Hegradation rate-0f an absorbable material or device can be affected by sample dim|
- manufacturing/processing parameters (e.g. fibre draw ratio). As the shape and the
est sampletean have a strong influence on the degradation kinetics, where applicabl
ample should be comparable to the intended product in shape and structure (i.e. fibrg
bulk material or other relevant form, as appropriate). The test sample may be a finishe
[ coupon fabricated to emulate the relevant physical and/or mechanical properties of {

product:

teristics are

property or

ial monitors
ng exposure
] conditions
h an in vitro
berties over
zation shall
ent viscosity
levant to the

ensions and
structure of
b, the initial
, film, plate,
H product or
he intended

Evaluation of samples representative of the finished product shall be conducted following terminal
sterilization at a level that meets or exceeds anticipated commercial exposure.

While the described general degradation evaluations and related tests can be useful toward
characterizing a finished product, they are not necessarily adequate to address all device-specific
issues. For example, a device that undergoes in vivo loading can degrade significantly faster than an
identical device implanted in an unloaded application. Thus, a device that is intended to undergo in
vivo loading should be additionally evaluated in vitro under real-time degradation conditions that
approximate the anticipated mechanical loading, including, if applicable, cyclic loading, shear, creep
loading, with further guidance available in ASTM F2902-16, 6.2.2.2.

The initial values for all tests shall be determined directly before starting the degradation test (time
zero). All subsequent tests shall be carried out on degraded samples at each test interval. The presence

© IS0 2017 - All rights reserved 3
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or absence of a need for load testing should be based on a developed understanding of the device and
any related safety concerns at the time of loading. Such an assessment should incorporate any needed
considerations for extreme limits and/or creep aspects of the loading.

When load testing, attention should be directed toward mitigating any potential effects that fixturing
may have on the degradation rate of the device. For example, constriction of a fixtured device with
a moisture barrier on one or more sides carries potential to inhibit outward diffusion of acidic
degradation products that could thereby affect the device’s interstitial pH and accelerate degradation.
Physical constriction also carries potential to inhibit normal device swelling, which, as a result, carries

potential to

induce artifacts in the mechanical response being measured.

4.2 Apparatus and reagents

4.2.1 Soaking solution

4.2.1.1 G

For the in v
pH 7,4 buffi
(e.g. synovis
be used. Foi
and disodiu
include pho
known as “|
and dried tdg
maintenanc
process. Th
by determin
and X1.3.1.

4.2.1.2 Pr

If a Sorense

and 81,8 %
Solutior

Solutior

When prep3

4.2.2 Sam

The contain|

neral

tro degradation study, the test sample shall be immersed in a S6rénsen or other sui
er solution. However, if the normal pH of the intended in vivg ‘application is not p
] fluid, portions of the alimentary canal), other appropriate pHand buffer solutions

m hydrogenphosphate in analytical water (e.g. Grade 2 jinaccordance with ISO 3696

PBS”. The salts used for the preparation of the buffer solution shall be of analytical g
constant mass. Any utilized buffer solution shouldhave sufficient buffer capacity to 4
e of the appropriate targeted pH to within #0;2 pH units throughout the degrad
e adequacy of buffer systems that encounter.excursions outside these limits can assg
ing the time weighted average, more details“of which may be found in ASTM F1635-1

eparation of Sérensen buffer solution

h solution is used, it shall begprepared by mixing 18,2 % (volume fraction) from solut
[volume fraction) from solution B.

A: 1/15 mol/L KHPQOg4,prepared by dissolving 9,08 g KH2PO04 in 1 | water.
B: 1/15 mol/L NagHPOy4, prepared by dissolving 11,9 g NaHPO4 ¢ 2H30 in 1 | water.

red in this manner, the pH value of this buffer solution will be 7,4 + 0,2.

ple container

er-(e.g. bottle, jar, vial) shall be either inert plastic or glass and capable of holding thd

[table

H 74
may

pH 7,4 applications, suitable solutions typically contain potassium dihydrogenphosphate

and

sphate buffered saline (140 mM NaCl, 10 mM phosphatebuffer and 3 mM KCI), commnponly

rade
[ low
htion
ssed
b, 6.1

on A

» test

ach/material and time interval and the required volume of soaking solution. Each cont

iner

sample for
shall be seal

able against loss of solution by evaporation and to prevent microbial contamination.

4.2.3 Constant-temperature bath or oven

The constant-temperature bath or oven (for example, circulating air dryer) shall be capable of
maintaining all the sample containers at the specified degradation temperature +1 °C for the specified
test duration.

4.2.4 pH-meter

A pH-meter with a precision of 0,02 or better shall be used to monitor for pH change. A pH-meter with a
calibrated accuracy of 0,02 or better shall be used to determine pH.

© ISO 2017 - All rights reserved
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4.2.5 Balance

A calibrated balance shall be used to monitor mass loss in the samples. The precision of the balance
shall be sufficient to measure mass changes equal to or less than 0,1 % of the original dry mass of the
samples.

4.3 Real-time degradation — Sample conditioning procedure

4.3.1 Sample loading and placement

Befo

re hpginning real-time dpgmdafinn determine initial massin accordance with 5.2 3.1

Place ntainer. The

test 4

the test sample into a container (4.2.3) with soaking solution (4.2.1) and seal theé\co
ample shall be fully immersed in the soaking solution.

The minimum volume of the buffer solution used shall be 10 ml. To provide adequate buffer
ratio| of volume of the buffer solution, in millilitres, to the test sample mass, iffgrams, is re
to be greater than 30:1. However, the actual buffer capacity shall be equalor greater than tH
calcylated post-hydrolysis acid concentration.

Capacity, the
commended
e maximum

4.3.2 Control of temperature

b the constant-temperature bath or oven (4.2.4), m@intain the test sample cd

jological temperature of (37 + 1) °C.

Usin ntainers at

phys

4.3.3 Control of buffer solution

4.3.3.1 Changes in pH value

The |
or ey
mon

test interval
otherwise,

bH of the buffer solution shall be meastited in at least two different containers at each
Fery six weeks, whichever is shorter. However, unless prior experience indicateq
toring should preferably be undertaken weekly (or more frequently, if needed).
If in

bne container the pH value has shifted beyond the limits, measure the value in all coigcainers and

adjug
excu

For {
inste
the d

4.3.3

Clou
samy]

t, as needed, to the appropriate targeted pH + 0,2. If encountered, assess the accept
'sion beyond pH + 0,2 inaccordance with the provisions of ASTM F1635-16, 6.1 and X1

amples designated-solely for mechanical evaluation per 5.4, the buffer solution can
ad of adjusted, providing such fluid replacement does not compromise the mechanica
egraded sampte:

.2 Clouding of buffer solution

Hing.of the buffer solution may indicate the contamination with microorganisms. Disg

ility of any
3.1,

be replaced
integrity of

ard the test

leiif any clouding is visible which cannot be related directly to the material itself or its

degradation

products.

It is recommended that the containers and soaking solutions be sterilized in order to avoid
contamination with microorganisms.

4.3.4 Sample retrieval

Remove the samples from the soaking solution and test according to the selected Clause 5 tests at
predetermined intervals.

Test sample retrieval intervals shall be selected to both maintain clinical relevance and profile the
degradation properties of the device. Mechanical properties shall be profiled from an initial clinically
relevant condition until a point where measurement of the mechanical attribute becomes impractical.
Additionally, mechanical properties of the device at the point of full hydration should also be

© IS0 2017 - All rights reserved 5
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understood. Thus, dependent on the intended clinical application, potential retrieval durations could
range from less than a minute (i.e. minimal soaking solution exposure) to extended time intervals
for the generation of samples with marginal mechanical strength. In addition, when determining the
physical or molar mass of degraded samples, retrieval durations may be extended beyond the threshold
of mechanical integrity to allow evaluation of fragmented particles. As a result and dependent on the
specific attribute being measured, retrieval intervals may vary for the same device. Thus, to adequately
characterize each measured attribute, a minimum of an initial sample and retrieved samples from at
least five relatively evenly spaced degradation intervals shall be evaluated, with additional data points
potentially necessary for adequate characterization of complex profiles.

NOTE As degradation proceeds, physically independent manipulation and mechanical measurement of the
sample will eventuatty become tmpossibie. Thus, before evatuating a [arge quantity of sampies, TS Suggested to
conduct a pilpt evaluation to better ascertain appropriate sample retrieval timing and quantities.

Both fluid f]
degradation
user of this
If such cong
evaluation b
the nature 4§
therefore b

low and mechanical loading carry potential to significantly influence the rate of sample
. If the intended use of the device is subject to either fluid flow or loading-conditiong, the
document should consult the guidance available in ASTM F1635-16 and ASTM F2902-16.
litions are likely to significantly affect test results, it is suggested that'the degradation
e undertaken in a manner that approximates the device’s in vivo service condition. However,
ind extent of such service conditions will be both device and application specific angd are
yond the scope of this document.

5 Physidal, chemical and mechanical tests

5.1 Genefal

riate

The testing
characteriz:
the evaluati
evaluation i
necessary d

A listing of]
properties @

5.2 Loss
5.2.1 App

5.2.1.1 B4
precision.

5.2.1.2 De

described in each of the following subclauses, is considered essential for an approp
ition of an absorbable implant. Both the evaltiation of mass loss in accordance with 5.3

n accordance with 5.4 utilizing at least oue test method, with additional methods poten
ppendent on the mechanical performance requirements of the material and/or device.

potentially useful evaluations ‘'of a device’s mechanical, degradation and perform
an be found in ASTM F2902-16, Table 2.

pf sample mass

aratus

siccator, a sealable container that retains a desiccant to absorb moisture for the purpd

b and

bn of molar mass in accordance with 5.3 are required. Additionally required is a mechanical

tially

ance

lance, a_calibrated weighing device capable of measuring sample mass to the requisite

se of

d : h A 1 A 1 - 1.1 | R - - 1 A 1 |
rymg the test SANIPITS. TOT CXAIPIT, STICd gtT DTats COITAIIITg alT HIUICatoT TdlT DT USTU.

5.2.1.3 Vacuum pump, a pump capable of producing a vacuum with a pressure of at most 5 kPa
(50 mbar) in the desiccator.

5.2.1.4 Filter system, an appropriate apparatus for the separation of the debris produced during the
degradation study. This may involve an inert filter and rinse system, a temperature-controlled centrifuge,
or a combination thereof. The apparatus shall be described and defined in the test report.

5.2.2 Number of test samples

At least three test samples shall be evaluated at each retrieval interval. Since mass loss is sample
specific, a separate container shall be used for each mass loss sample.

6
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5.2.3 Procedure

5.2.3.1 Measurement of initial mass

Dry each un-degraded test sample under vacuum at room temperature to constant mass. Determine the
initial mass of each sample within a relative standard uncertainty of 0,1 % of its total mass.

5.2.3.2 Separation debris

Dependent on the intended appllcatlon and the ob]ectlve ofthe test, it may not be approprlate or relevant

Dry a filter (<0,10 um; if mineral included, consider pore size of <1,0.1iim) under vacu
lemperature to constant mass and determine the mass of the filter, Place the weighed f
flilter system and lightly rinse any loose debris or fragments andesidual buffer from t
lest specimen into the filter. Subsequently, rinse the specimen‘and container three
deionized water transferring all rinse liquids into the filter,syStem to retain all possibl

finsing and filtering, a water jet blast can be used.

b) By means of a centrifuge.

Determine the mass of a clean dry centrifugeCtube. Transfer the degradation te
olution into the centrifuge tube and close the tube prior to separation. Spin the
entrifuge to obtain a firm debris pellet.:Carefully decant the supernatant buffer g
| separate container. Re-suspend the pellet with analytical water and repeat for a tq
entrifugation/decantation cycles.

oo —

q

5.2.3.3 Determination of degradédmass

A th
resid
indej
samy

rough but mild rinsing ofthe degraded test sample is needed to remove any loose
ual buffer solution that-.may be present on the sample, regardless of whether it was
pendently or as part,of‘a’ fragments/debris recovery process. Once rinsing is complg
le determine the following, as appropriate:

q

q

tandard uneertainty of 0,1 % of its initial mass;

ass lossxsubtract the degraded mass from initial mass;

ebris\component mass (optional): dry the either filtered or centrifuged debris to a co
ithin a relative standard uncertainty of 0,1 % of the specimen’s initial mass;

a mild rinsing

tification of
accumulate

um at room
Iter into the
he degraded
times with
b debris. For

5t specimen
tube in the
olution into
tal of three

particles or
undertaken
bte, for each

legraded massydry the previously rinsed degraded specimen to a constant mass withjin a relative

nstant mass

— soluble component mass (optional): subtract the debris component mass from the mass loss.

5.2.4 Reusability of test specimens

Dried specimens from the measurement of mass loss shall not be used for mechanical testing (5.4).
However, dried specimens may be used for further non-mechanical testing, such as loss in molar

mass (5.3).
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5.3 Evaluation of molar mass

5.3.1 Viainherent viscosity

The inherent viscosity of the undegraded and degraded materials dried to a constant mass shall be
determined in accordance with ISO 1628-1 at a preferable test temperature of 30,0 °C + 0,01 °C or
alternatively 25,0 °C £ 0,01 °C. The solvent shall be chloroform. If the copolymer or blend is not soluble
in chloroform, use hexafluroisopropanol (HFIP). The concentration of the polymer solution shall be

0,1 % with a mass concentration of (50 * 2) mg/50 ml solution.

5.3.2 Via

Gel permeation chromatography (GPC) or size exclusion chromatography (SEC) can alternatively be
utilized to eyaluate the molar mass of the initial and degrading absorbable material, provided.thatjall of
the followinlg parameters are both monitored and reported for all data points:

— numbertaverage molar mass (My);

— mass-ayerage molar mass (My);

— z-average molar mass (My);

— viscositly average molar mass (My);

— polydispersity index.

Such an evaluation shall be conducted using methods substastially compliant with those described in
ISO 16014 (41l parts) or ASTM D5296. The specific type of carrier solvent and reference standards|shall
be the same|throughout the evaluation and a description;of both shall be included in the test resulfs.
5.4 Mechanical tests

5.4.1 Genleral

Mechanical fests shall be performed onstest specimens not altered by previous testing.

NOTE Tdst specimens used for the determination of mechanical properties can be used for further non-
mechanical testing (e.g. loss of moldr mass, changes in Tg, structural analysis via scanning electron micros¢opy).
However, when mechanical properties are measured, energy is put into the specimens and directional loads are
applied. BotH can alter the physicochemical properties of the material and therefore can influence the resylts of
the investigafions carried oyt.after mechanical testing.

Each test specimen shall be used for one mechanical test only. During all test intervals, do not agitate
the solution| unless-specified in the conditioning protocol. The test specimens shall be kept wet jafter
removal from the'soaking solution and during testing. However, careful drying of gripping surfaceg (e.g.
using a papgritowel) is allowed to prevent slippage of the test specimen in the grips.

Specimens taken from at least three test samples shall be tested at each retrieval interval, with at least
six samples at each test interval typically needed for statistical analysis.

Since mechanical testing cannot be conducted on dried specimens, multiple test specimens for each
mechanical test retrieval interval may be placed in a single container, provided the pH of the solution is
appropriately maintained.

5.4.2 Conditioning of test samples

Sample conditioning shall be conducted in accordance with 4.3, with sample retrieval to occur at time
intervals reflective of both clinical relevance and the mechanical degradation characteristics of the device.
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Specimen mechanical properties can change with both temperature and the level of hydration.
The glass transition of amorphous or semicrystalline polymers depends on the water content of the
material. Drying of test specimens, especially of fibre-reinforced and/or degraded materials, can affect
their properties. Thus, effort should be made to ensure each (non-dry) test specimen is mechanically
evaluated in a hydrated condition.

In addition to the duration of real time degradation, sample conditions at the time of testing shall also
be described in the test report.

5.4.3 Test methods

The mechanical test method and parameters shall be relevant for the device and its intendled use. The
seledted test and related parameters shall be from those standards listed in Table 1, from AISTM F2902-
16, Table 2, or from other standards or other validated methods that are specific for-the type of device.
Additional testing specified by the parties submitting the sample or other parameters’as defermined by
the tpst house can be performed. Modified or new test methods should be relevant and vajidated with
established methods. Besides providing an understanding of normal service conditions, the selected
mechanical characterization should also provide an assessment of the worst case clinical fdilure mode.

Althgugh at least one mechanical test method is required as the minimum for this standardjassessment,
evalyation of other mechanical properties may be necessary to ensure all clinically relevant properties
are assessed.

Table 1 — Mechanical test methods.for consideration

Form Test method reference
Rigid material ISO 178
ISO 180
[SO 527-1, IS0 527-2
ISO 6721-2
ISO 604
1SO 14130
ASTM D2990
Film| foil, sheet IS0 527-3
Fibr¢, textile 1SO 2062
ISO 1805
IS0 13934-1

5.5 | Additional evaluation methods for consideration

Addifienal evaluation options are available for monitoring and/or characterizing materjal property
changes that occur during the hydrolytic degradation process. While a non-exhaustive listing of
potential additional tests is presented in Annex B, the listed methods should not necessarily be
considered as appropriate, meaningful or necessary dependent on the scope of other tests being
conducted and the nature of the specific device and/or intended application.

6 Testtermination

Testing of degraded samples shall be terminated (be it at a retrieval interval or upon completion of the
overall evaluation) when at least one of the following has occurred.

a) apredetermined time has been reached (see 4.3.4), or

b) degradation is so advanced that testing becomes meaningless or technically impossible.
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Record visual observations of what is physically present at the end of the test or retrieval interval and
the reason for termination, both of which shall be included in the test report.

7 Testreport

The test report shall include the following information:

a) test material description, batch or lot number and dimensions (including thickness);

b) real-time degradation environment:

1) ten|perature,

2) sanpple retrieval intervals,

3) flui

H flow and/or loading conditions (if relevant to intended clinical application) — pr

justiification for selected parameters (including absence of flow or load conditiening);

c) descrip

fion of test methods used (including specificity, sensitivity and quantification limits);
d) deviatigns from test protocol — list and provide justification for any«test method deviatio
htions;

modific

e) reason for test termination;

f) testres

1) app

hlts:

2) losq of sample mass:

3) eva
53

4) for
and

5) for
dis{
(in

provide average percentage mass loss < (initial and subsequent) by time interval,

indicate whether the reported massiloss does or does not include fragments or debris

mass retention, average debkis component mass or average soluble component mass,

Juation of molar mass —provide inherent viscosity and/or GPC/SEC results as describ
(initial and subsequént) by retrieval interval,

nherent viscositytesting, report both the dissolution solvent and test temperature (i
provide all testresults in dl/g units,

olutipfisolvent, GPC carrier solvent, type of reference standards, and column tempery
Cy

vide

1S Or

earance — describe visual appearance of test sariples after different retrieval intervals,

report any relevant optional retrieval interval observations, such as average percentage

ed in

in °C)

GPC/SEGtesting, report the parameters described in 5.3.2; also, report the utilized sample

iture

6) me
i)

tramicat test:

provide results (initial and subsequent by retrieval interval) for at least one device relevant

mechanical property:

[) protocol description include test reference (i.e. standard) and test parameters (su
deformation speed, distance between clamps, etc.),

1) listand provide justification for any test method deviations or modifications,

chas

ii) provide additional mechanical test results (initial and subsequent by retrieval interval) as

10

needed to further characterize other relevant mechanical properties of the device:

[) protocol description include test reference (i.e. standard) and test parameters (su
deformation speed, distance between clamps, etc.),

chas
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1) listand provide justification for any test method deviations or modifications,

iii) if mechanical testing was not conducted on a relevant mechanical property, provide a
detailed justification;

g) authentication:
1) identification of the person or institution performing the test;

2) identification and dated signature of the person responsible for the report.
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