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& 2 TCI194(ERBAZF D EMFRIEHE) 3

Committee [Title
TC 194/WG 1 Systematic approach to biological evaluation and

terminoloav
TC 194/WG 2 [Degradation aspects related to biological testing

TC 194/WG 3 {Animal protection aspects

TC 194/WG 4 [Clinical investigations of medical devices in humans
TC 194/WG 5 [JCytotoxicity

TC 194/WG 6 [Mutagenicity, cancerogenicity and reproductive toxicity
TC 194/WG 7 [Systemic toxicity

TC 194/WG 8 |JIrritation, sensitization

TC 194/WG 9 |Effects on blood

TC 194/WG 10 |Implantation

TC 194/WG 11 fAllowable limits for leachable substances

TC 194/WG 12 [Sample preparation and reference materials

TC 194/WG 13 JToxicokinetic study

TC 194/WG 14 [Material characterization

TC 194/WG 15 [Strategic approach to biological assessment

&3 TCI50(ANEBEAVTIUR)4

Committee Title

TC 150/WG 7 [Fundamenta! standards

TC 150/WG 8 [Breast implants

TC 150/WG 10 {Data on implanted and retrieved devices
TC 150/WG 11 JTissue engineered implants

TC 150/SC 1 |Materials

TC 150/SC 2 [Cardiovascular implants and extracorporeal systems
TC 150/SC 3 [Neurosurgical implants

TC 150/SC 4 [Bone and joint replacements

TC 150/SC 5 [Osteosynthesis and spinal devices

TC 150/SC 6 [Active implants
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#% 4 18010993 Biological evaluation of medical devices?

IS0 10993-1:2003

Evaluation and testing

ISO 10993-2:1992

Animal welfare requirements

IS0 10993-3:2003

Tests for genotoxicity, carcinogenicity and reproductive toxicity

IS0 10993-4:2002

Selection of tests for interactions with blood

150 10993-5:1999

Tests for in vitro cytotoxicity

ISO 10993-6:1994

Tests for local effects after implantation

IS0 10993-7:1995

Ethylene oxide sterilization residuals

150 10993-9:1999

Framework for identification and quantification of potential degradation

IS0 10993-10:2002 jTests for irritation and delayed-type hypersensitivity

IS0 10993-11:1993 {Tests for systemic toxicity

IS0 10993-12:2002 |Sample preparation and reference materials (available in English only)

IS0 10993-13:1998 |Identification and quantification of degradation products from polymeric

IS0 10993-14:2001 |Identification and quantification of degradation products from ceramics

I1SO 10993-15:2000 Hdentification and quantification of degradation products from metals

IS0 10993-16:1997 JToxicokinetic study design for degradation products and leachables

1SO 10993-17:2002 {Establishment of allowable limits for leachable substances

I1SO 10993-18

Chemical characterization of materials
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(a) IS010993-1

ISO10993 @ Partl T, IS010993 OME & L T, FEEYENHRREDEEI TN
I, Fz, BEERREENSTAEICEREREEL. TOMEBEICEDLIEY
ZREBROEA SN DONEFHFAL Td., LLFTH. TONEERT,

INTERMATIONAL STANDARD 150 10993-1:2003(E)

Biological evaluation of medical devices —

Part 1:
Evaluation and testing

1 Scope

This part of IS0 10963 describes

a} the general principles governing the biclogical evaluaiion of medizal devices;

b} the categorization of devices based on the nature ard duration of their contact with the bedy;
¢} the selection of appropriate tasts.

This part of {50 10993 does not nover testing of materials and devioes that do not come inta dinzot or indireat
contact with the patient's body, nor does i cover bickgical hazards arising from any mechanical failure.

NOTE Ceher pasis of {30 10893 cover specific uts (see alsy the rationale in A2}

2 Terms and definitions
Far the purposes of this document, the follewing terms and definitions apply.
2.1

medical device
any insttument, apparatus, appiiance, material or other article, including sofiware, whether used slone ar in

eombination, intended by the manufacturar o be used for human beings solely or principafly for the purpose
af:

— diagnosis, prevention, menitoring, reatment or alleviation of disease;

— diagnosis, manitoring, reatment, alleviafion of or compensation for an injury or hardicap;

— investigation, replacement or modification of the anatomy or of a physiological prosess!

— eonkot of conception;

and which does not achieve ils pringipal intended action in or on the human body by phamacological,
immunological or metabalic means, but which may be assisted in its funclion by such means

WOTE 1 Devices are different from drugs, and Bw? biclogical evalustion requires a different approach.
MNDOTE 2  Use of the term “medicd devies” ncludes dental devices.

22

material

any synthetiz or natural pelymer, metal, alloy, ceramic or other nonviable substance, including tissue renderad
nonviable, used a5 a medical devica or any part thersof

.10 -
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150 10993-1:2003(E}

23
final product
medical device in iis "as-used” state

J General principles applying to biological evaluation of medical devices

21 The selection and evaluation of any material or devizs intended for use in humans requires a strustured
programme of assessment.

In the design process, an informed decision shall be made and documanted that weighs the
advantages/dizadvantages of the various choices of material and test procedure. To give assurance that the
final product will perform as intended and be safe for human use, the programme shall include a biclogics
evatuation. o ;

The biclogical evaluation shali be planned, caried out and documented by knowledgeable and exparienced
individuals capable of making informed decisions based on the advantages and dicadvaniages of the varicus
matenals and test procedures available.

32  Inthe selection of materials to be used in device manufacture, the first consideration should be fiiness
for purpose with regard to charasteristics and peoperties of the material, which include chemical, toxicological,
physicat, electrical, morphalogical and mechanics| properties.

33 The fllowing should be considered for their relevance to the overall biological evatuation of the device:
a} the material{s} of manufacturs;

b} intended additives, process contaminanis and residues;

¢) leachable substances;

d} degradation products;

&) other compsonents and their interactions in the final product;

f) the properties and characteristics of the final prodect.

MNOTE I approprigte, identification and quantification of exraciable chemdcal etifes of the final product should
precede beologcal evsluation (s 150 10983-9)

34 Tesis io be used in biclogicsl evaluation, and the interpretation of the resubis of such fests, should take
inio account the chamiosl composition of the matardals, including the cordifions of exposure and the nature,
degree, frequency and duration of exposure of the device or #s constituents to the body. By following these
principles, devices can be categorized to facilitate the selection of appropriate tests {see Clause4). This part
of IS0 10883 s concemed with the tesis to be cared out on materals andfor the final product.

The rangs of potential biclogical hazards is wide amd may include:

a) shor-term effects (eg. scule toxichy, imitation to the skin, eye and mucosal surfaces, sensiization,
hasmolysis and thrombogeniciy);

b} long-term or specific toxic effects [eg. subchronic and chronic tnxic effects, sensitization, gencioxicity,
carcnogeniaty (flumorigenicity) ard effects on repraduction including teratogeniciy].

3.5 Al potential biotogical hazards should be considered for every maierial and final product, but ihis does
not imply that testing for all potential hazards will be necessary or practical (see Clause 6).

368 Any in vilro or in vivo tesis shall be based on end-use applicstions and appropriate good laboratony
practice followed by svaluation by competent informed persons. Whanever possible, in viro sereening shoubd

211 -
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be carmied out before i wivo tesis are commenced. Test data, complete lo the extent that an independant
analysis coubd be made, shall be rataired |see A2, “Subdausa 3.67).

3.7 The materals or final product shall be considered for biclgical re-evaluation if any of the following
OCLUS!

a} any change irthe source of in the specification of the materials used in the manufacture of the product;
b} any change in the formulation, processing, primary packaging or stenlization of the product;

¢} any change in the final product during storage;

d} any changs in the intended use of the product;

e} any evidence that ﬂ-ae‘product may p«rn:duae adverse effecis when used in humans.

3E The Hokogicst Aevaluszion parformed in actordance with this part of IS0 10883 should be considered in
conjunciion with the nature snd mobifity of the ingredients in the materials used to manufacture the device and

other information, other non-clinical tesis, clinical studies and post-market expetience for an overall
assessment {see A 2, “Bubclause 3.3,

4 Categorization of medical devices

44 General

Following the general principles kaid down in Clause 3, medical devicas can be categorized o facilifate the
selection of appropriate tesis.

The tesiing of any device that does rmi f31l inio one of the categories described should follow the gensral
principles contained in this part of 190 10093, Cerain devices may fall inde more than ong category, in which
case tesiing appropriate to each category should he considered,

hedical devices shall be categorized according to the nature and duration of body contast as deseribed in 4.2
and 4.3, '

4.2 Categornization by nature of body contact

4F1 WNon-comtact devices

fledical devices that do not contact the patient's body directly or indireclly are not included in the scope of
IS0 10083,

422 Sarface-contacting devices
These include medics deviees in contact with the following surfaces:

a3} =skin: devices that contsct intact skin surfaces ondy, esamples incliede electrodes, axternal prosthezes,
fixation tapes, compression bandages and moniors of varkous types;

b} mucosal membranes: devices that contact intact mucosal membranes; examples nclude contact lenses,
urinary cathelers, iniravaginal ard ntraintestinal devices {stomach tubes, sigmoidoscopes, colbonoscopes,
gasiroscopes), endolracheal wbes, bronchoscopes, dental prostheses, orthodontic devices and
nirauterine devices;

¢} breached or compromised surfaces: devices that contacs breached or otherwise compromised body

surfaces; examples include dressings, heefing devices and ocdusive pstches for ulcers, bums and
granulation fissua.

.19
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180 10993-1:200HE}

423 External communicating devices

These include medical devices in contact with the following application sites:

a3} blood path, indirect: devicss that contact the blood path at one point and serve as a corguit for entry
into the vascular system; exsmples include soluticn administration sets, extension sets, transfer sets and

blocd adminisiration seis;

b) tissuefbone/dentin: devices that contsct tissue, bone or pulpidentin systems;, examples inclade
laparosenpes, arthroscopes, draining systems, dental cements, dental filing maternials and skin staples;

¢} circulating blood: devices that cortact circulating blood; examples include intravascular catheters,

temporary pacemaker elechrodes, , oxygenstors, extracorporal omygenaior tubing and accessaries,
dialysers, dialysis tubing and acoessaries, haemoadzsarbents and immunoadsorbents.

424 Implant devices
These include medical devices in cortact with the following application sites:
a3} tissuelbone:

1} deviees principafly contaciing bone; exampies include orthopasdic pins, plates, replacemeant joints,
bone prostheses, bone cements and infreosseous devicas;

2} devicas principally contacting lissue amd tissue fluid; exsmples include pacemsaherss, drug supply
devices, peuromuscular sensoss and simudatnrs, replacemen: tendans, breast implanis, attificial
lanynxes, subperostal implants and figation clips;

b) blood: devices prncipally contacling blood, examples inchele pacemsker elecirodes, arfificial

arteriovenous fistulae, heart valves, vascular grafis, internal drug-delivery catheters ard ventricular assist
desvipes,

4.3 Categorization by duration of contact
hiedical devines shall be categorized aceording io the durstion of contact as follows:
a} Limited sxposure [A): devices whose single or muliiple use or contact is likely to be up 1o 24 h;

b} Prolonged exposure [B): devices whose single, mudfiple or long-term use or condact is fikely fo evosed
24 h but not 30 days;

c} Permanent contact {C): devices whase single, mautltiple or long-term: use or contact exceeds 30 days.
If 8 matesial or device may be placed i more than one durstion category, the mwore rigorous {esting
requiremerts shall apply. Wih multiple exposures to the device, the decision into which category a device is

placed should take into account the potential cumulative effect, bearng in mind the period of time over which
thess exposures ooeur.

5 Testing

541 General

In sddiion t the general principles laid down in Clause 3, the following shall apply io biologics! testing of
medical devices.

a} Testing shall be performed on the final product, oF on representative samples isken from the fmal product
ar from materials processed in the same manrer as the fina! product.

-18 -
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b} Th= choice of \est procedures shall 1ake into scoount

1} the nature, degree, duration, frequency and conditians of expasure to or contact of humans with the
device in the normal intended uss;

2}  the chemical and physical nature of the final product;

3} the toxicological activity of the chemical elements or compounds in the formnulation of the finad
product;

4} that cerfain tesis (eg. those designed o assess systemic effects) may not be applicable where the
presence of lezchable materials has been excluded, or where leachables have a known and
acceptable toxicity profile; ’

§)  the relationship of device suface area fo recipient body size;

£} the edsting information based on the ftersture, experience and nos-clinical tests;

7} thatthe protecton of humans is the primary goal of this document, a secondary geal beifny to ensure
animal welfare ard to minimize the number and sxposure of test animals.

¢l [f exiracis of the devices are prepared, the solverits and sonditions of extraction us=d shall be appropriate
1 the pature and use of the final product

d} Positive and negative confrols shall be used where approprisie.

&} Test results cannot ensure freedom from potential biolegics! harand, thus biclogical investigations shall
be followed by careful observations for unexpected adverse reactions o events in humans during olinics!
use of the device.

A bibliography of intermational Standards and guidelines on biological-response test methods is glven at the
and of the text.

5.2 Inifial evaluation tesis

531 General

The fests that shall be considered for initial biclogicsl response are given in 522 0 5.2.10.

522 Cylotoxiciy

With the use of cell culture techriques, these tests detormine the lysis of cells {cell death), the inhibitian of cell

growth, and other effacts on cells caused by medical devices, materials andior their extracts. Cytoloxicity tests
are described in 150 10883-5.

EZ3 Sensitization

These tests estimate, using an appropriate model, the potential of medical devices, materials andfor their
extracts for contact sensitization. These fests are appropriate because exposure of contact to even minute
amournts of potential [pachables can result in afergic or sensiéization reactions. Sensitization tests are
described in 180 10903-14.

524 lmitation
These tests estimate the imitstion potentist of medicel devices, matedals andfor their exirmcts, using

appropriate skes for implant tissue such as skin, aye ard mucous memkbrane in a8 suitable moded. The tesi{s)
pesformed should be appropriate for the noute (skin, eye, mucasa) and durstion of exposure of confact to

-14 -
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determine iritant effects of devices, materals and petential leachables. bmitstion tests are descrbed in
IS0 10093-10.

525 Intracufaneous reactivity

These tests assess the localized reaction of tissue to medical device exiracts. These tests are applicable
where determination of irdtation by dermal or mucosal tests ane inappropriate {2.9. medical devices having
access to the blocd path) These tests may also be ussful where extraciables are hydrephobic.
Intracutanecus resctivity tests are described in 150 10893-10.

528 Systemic toxicily (acule toxicity)

These tests estimate the potential hammiful effects of either single or muitiple exposures, during a period of less
than 24 h, io medical devices, materials andfor their extracts in an animal model. These tests are appropriate
where contact allows potential absorption of toxic Jeachables and degradation products.

Pyrogenicity tesis sre included i detect material-mediated pyrogenis reactions of exiracts of medical devices
or materals. Mo single test can differentiate pyrogenic reactions that are material-mediated from those due ta
endotoxin contamination. Systemic toxiciy tests are described in 150 10883-11.

Immunotoxicity tests should be considered only for devices where data from other sources is suggestive of
wmmunotoxicologics! effects.

Systemic twicity tests may be included in subacule and subchronic toxicity test protocols and implantation
test pretocois.

537 Suobacute and subchronic toxicity

These tests delermine the effects of sither single or malliple exposures or contact o medical devices,
materials andfor their exiracts for a periad not {ess than 24 h bug not greater than 10 % of the tots! life-span of
the test animal (2.g. up to 90 days in rats). These tects may be waived for materials with chronic touicity data.
The reason for waiving of the tesis shouid be inchsded in the finol repost. These tests shouk] be sppropriate for
the route and duration of conact Subchronic toxicity tests are descrbed in 15D 1098311,

528 Genofoxicity

Thece fecte yse mammakian of non-mammalian cell cullure or other techniques to delermine gene mutations,
changes in chromosome strusture snd number, and other DMA or gene toxicities caused by medical devices,
materials andfor their extracts. Genotoxicity tests are described in 150 10283-3.

529 Implantation

Thesa tests assess the fooal patholegical effects on living tissue, at both the gross level and microsoopic level,
of a8 sample of a material or final produwst that is surgically implanted or placed in an imiplant site or in a tissue
sppropriate to the intended application (e.g. special dental usage tests). These fests should be appropriate for
the route and duralion of eontact For a matenst, these tesis are equivalent to subchronic ioxioily tests i
systemic effects are also investigeted. Imptantation tests are described in 150 10883-6.

Implantation test prolocols may be expanded to inclede systemic toxicily tesis, subscute and subchromic
touicity tests, and chronic toxicity tests.

5240 Haemboompatibifity

These tests evaluate, using an appropriate mode! or system, the effecis of blocd-contacting medical devices
or materials on blood or blowd components. Specific haemecompatibility tests may alse be designed 1o
simulate the geomeiry, confact condiions and fow dynamics of the dewice or materal during clinical
applications.

-15-
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Haemolysic tests determine the degree of red blood call fysis and the releass of hasmoglabin eausad by
medical devices, materials andfcr their extracts in vifro. Haemocompatibility tests are deserbed in 120 100034,

53 Supplementary evaluation tests

534 General

The supplementary biological evaluation tests thal shali be considerad are given in 5.3.2 o £3.5.

532 Chronic toxicity

These tesis determine the effecis of sither single or mulfiple axposures o medical devices, materials andlor
iseir extracts during at east 10 % of the lfe-span of the test animal (e.g. more than 90 days in rats). These
tests should be appropriste for the route and duration of exposure or contact. Chronic toxicity tests are
deseribed in 154 10893-11.

CThronic toxicity tests may be included in subacute and subchmonic toxdcity test protocols and implaniation test
protocols.

533 Carcinogenicity

Thess tests determine the tumorigenic potential of medicsl devices, materials andfor their exdracts from either
single or mutiple axposures or contacts during the major portion of the fife-span of the test animal. These
iests may be designed in order o examine both chronic towicity and wmprigenicity in a single experimentsl
study. Carcinogenicity tests should be condusted only if there are supgestive data from other sources. These
tests should be appropriste for the route and duration of exposuse or contact. Carcimogeniciy tests are
decoribed in 150 10083-3.

534 Reproductive and developmenial toxiciy

These tesis evaluate the potential effects of medical devices, materials andior thelr extracts on reproduciive
function, embryonic development (leratogemicity), and prenais! and esrly postnatal developmenti
Repredustivel/developmental boxicity tests or bioassays should only be conducted when the device has
potentizl impact on the repmductive potentisl of the subject. The application site of the deviee shouid be
consklered. Reproductive and devdlopmental tosicity tests are deseribed in 150 10203-3.

£35 Bicdegradalion

Whare the potentisi for resorption andfor degradation sxists, comesponding tests may detemming e po
of absorption, distibution, biotransfoemation and efimination of leachables and degradstion praducts of medical
devices, materigls andlor their exdracts. Biodegradation tests are desaribed in IS0 10803-6.

8 Selection of biolopical evaluation tests

Ewzluation may include both a8 study of relevant experience and actual testing. Buch an evaluaiion may resali
in the conclusion that mo testing is needed i the materal has a demonsirable history of use in a specified rle
that is equivetent i that of the device under design.

Table 1 identifies the inftal evaluation tests that shall be considered for each device and duration category.

Table 2 identifies the supplerentary evaluation tests that shall be considered for each device and duration
cateaory.

.16 -
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Due to the diversity of medical devices, it is recognized that not all tests identified in a category will be
necessary or practical for any given device. it is indispensable for testing that each device be considzrad on
its own merits: sdditional tests not indicated in the tsble may be necessary.

The tests considered and the raticnale for selection andfor waiving of tests shall be recorded.

7 Assurance of test methods

7.1 Test method assurance

The test methods esed in the biclogical avaluation shall be sensitive, precise and accurate. The test resulis
should be reproducible {nierdaboratory) as well as repeatable {infralzboratory).

7.2 Continued assurance

The sssurance that a maternial is initially acceptable for Hs intended uss in a medical device, and its continued
acceplability in the long term, is an aspect of 5 quality management system (see A 2, "Subolause 7.2°).

NOTE 150 B¥08 specfies the requirements for such quality management systemes. 150 8304 provides more detailed
gredance for designing and mamasfacturing prodiects.

S17 -

20003



TEM Busmes: Consuliing Services KK 2006

IS0 10993-1:2003{E)

Table 1 — initial evaluation tests for consideration

Medical device categorization by Biological effect
Contact duration ]
{se= 4.3} g = | £
g | 3|5 z
A— éimhfeﬂ gl E E 121 |22
Nature of body contact (24 h) 5| = i gl3zl 588
- A £ 3
{see 4.3} B — profonged 2|48 |2 g § % S 2| E g
{24 h to 30 days) % 2 sé s |3®%| g | ¢ 8
é (g Rk o | E| &
C.— permanent 3 g _‘Zé g
(= 30 days) £ & (%
Category Contact N =
A E X X
Slin 8 % X x
G £ % x
A x X X
Surface device mhjmﬂi 8 * % X
[ ® X X X X
Broached o A Ll *
compromised B X 1 ¥
sgface
: c % X x X X
A £ 4 X X X
Blionod path. a « x X 3 x
c £ % X X X X
£ ; A K X ES
communicating | Tissue'bons/dentn B8 X X b3 X X % X
deviee
[ 4 ) 1 i x % 3
A 4 4 X ¥ x
Girgsting bload 8 H X X k4 % % X X
|4 X X b x x X
A x X x
Tissuebone B X X X ¥ X 4
X c 1 £ b4 x X X
Implant device
A 4 X b3 % X £ x
Blood 8 b4 X X X X " ) 4 b4
c i X X % X X X X
MOTE THE kb |5 3 framewoek Tor the dovesopment of 2 assessment progamme and |5 1ot 3 cheoklls] (see Clause 61
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Table 2 — Supplementary evaluation tests for consideration

Medical deviee categorization by Biological effect

Contact durafion =

(see42) g

g
A — Limited g F 3 g

. ] 5
Hature of body contast (= 24h) = % g k]
et 2o EIENR
— on o g E ]

{24 h w 30 days) g

e B | 5| %
= 4 5 &

, C — permanent Cle |l =

(> 30 days) 5

Category Contact E

Shan
Swrfare device hducosal membrane
Breached or
compromised surface

Bl path, Fudect

Gl |O|O | (||| DR (Oj@(PIO0O|O(O|»]caom|s

x X
External
scats Tissue/boneldentin
diesdce
x X
Cirtadating blood
X X
Tissusbone
. ) X X
Enplant device
Blozd
X %
NOTE Trés iable 15 3 Trasmewsnek for he development of an assessment prograsmme and 15 not 3 checkiis! (see Clause £}
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(1) BkDHgEs

1) ##

ASTM (ASTM International : KEGREA EHH)IE, ASTM B 2w L TWaHKEIC
H5EMOBRKGEHE TH 5, ASTM 1J 1898 4£{T American Society for Testing and
Materials & U TN, BICEBREELAOBIRICR U, 2001 FI2 EFEERE 2
;79" ASTM International N{FFE 3177, ASTM (JHNL U7z IEEFIOFE T, M, BG,
P—ERA EWMETHHEE. RBEOHRNRERLIBBEICI > THERLTWS, BHET
V3, 100 5 EELERS 82,000 ALl EORIERE, HAHE, RKHEE. BUF, FRINEE
LNEBELTESMLTED, 8, 3% HECHEITEHOER LD FHEERL
TWwa,

2) EEMR

ASTM 13#9 130 OO BT BT HIEUERBOA . Ak, 1E¥Ak. HA B, 58 A&
PEBRLTWS, TN6ORHOHEL T, T59AFvr, @B, BE. i am.
B, TR —, B, MEM, BEEY-EX B O Ba—F I XTAh BETFR
ENB B, Fiz. ASTM OERIRIIHEMBFHRCRBRRE > TH5 T, EEROMEEI
HREHD ASTM A 2 N—IZX> THENIZITHON TS,

BBERDA > N—1L, 130 ZBZ 5EMBBERKONTNNCHIRLTH O, EMERS
WEIHREES, YA - T—TZHhnTns,

A IN—TEHEORT 7 FEERL. SRERERSTRECI DRSNS, 2
REBATAREINLE, RAXBEREMZERLARICRRICRIIEIND Z &ikd. B
BOBKERIL., BEZERCE > TiTbhil, BEOBRBENELLZTFIE - FHELEZEAT
RN ENHEREIN S, -

X, BEOBRECBOWTEASTM O = 7Y hED T =T LIZBNT, BEOR
ST ERETHIENTE, BROFIENREICITASEHNE> TS (ASTM

International http://www.astm.org/ZH) ,

6 HARKGSE TASTM Mg 0E MM (2001 4). AAESRRIEHE RRE ASTM DWW T
(http:/fwww.jetro.go.jplipn/regulations/importproduct_04/04A-011014) £,

.90 -



[BA Business Conealting Services KK 2008

(2) oD BARHNE

1) #E

ASTM DML, TRITRT KD 2 ENMTONTVD, O — M EOBEREEIC
BT 2 B AR R ORI, ZICREREME TR RDNT VD,

5 ASTM Hiksr4a

N L e

FHERE. BN AEF

TAVL 2SIV KM HSRE
N, Bl RO L TSRFYIF
EREAEDRERS EFE

Y &M

TROER.KF. S1LE

YIRS

FREIEISECIEE

[02]

2) BEONE

OHE

LR U7z BB DO FICENT, ERAOBEARMEIC SN2 B8O 5, AEE
RICBET SR & LTI, ERERFOEYFTMEI0 Ho BBV FETS. T
RN OHITH B,

- 91 -



M Business Consoaliing Services KIC 2006

% 6 HealthCare |28 I 154 (k)

ASTM F701-81(2002)

Standard Practice for Care and Handling of Neurosurgical Implants and
Instruments

ASTM F702-98a(2003)

Standard Specification for Polysulfone Resin for Medical Applications

ASTM F703-96(2002)

Standard Specification for Implantable Breast Prostheses

ASTM F719-81(2002)et

Standard Practice for Testing Biomaterials in Rabbits for Primary Skin

ASTM F720-81(2002)e1

Standard Practice for Testing Guinea Pigs for Contact Allergens Guinea
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ASTM F732-00

Standard Test Method for Wear Testing of Polymeric Materials for Use in '
Total Joint Prostheses

ASTM F745-00

Standard Specification for 18 Chromium-12.5 Nickel-2.5 Molybdenum
Stainless Steel for Cast and Solution-Annealed Surgical Implant

ASTM F746-04

Standard Test Method for Pitting or Crevice Corrosion of Metallic Surgical
implant Materials

ASTM F748-04

Standard Practice for Selecting Generic Biological Test Methods for
Materials and Devices

ASTM F749-98(2002)e2

Standard Practice for Evaluating Material Extracts by Intracutaneous
Injection in the Rabbit

ASTM F75-01

Standard Specification for Cobalt-28 Chromium-6 Molybdenum Alloy
Castings and Casting Alloy for Surgical Implants (UNS R30075)

ASTM F750-87(2002)e1

Standard Practice for Evaluating Material Extracts by Systemic Injection in
the Mouse

ASTM F754-00

Standard Specification for Implantable Polytetrafluoroethylene (PTFE)
Polymer Fabricated in Sheet, Tube, and Rod Shapes

ASTM F755-99(2005)

Standard Specification for Selection of Porous Polyethylene for Use in
Surgical Implants

ASTM F756-00

Standard Practice for Assessment of Hemaolytic Properties of Materials

ASTM F763-04

Standard Practice for Short-Term Screening of implant Materials

ASTM F799-02

Standard Specification for Cobalt-28 Chromium-8 Molybdenum Alloy
Forgings for Surgical Implants (UNS R31537, R31538, R31539)

ASTM F813-01

Standard Practice for Direct Contact Cell Cuiture Evaluation of Materials for
Medical Devices

ASTM F86-04

Standard Practice for Surface Preparation and Marking of Metallic Surgical
Implants

ASTM F881-94(2000)

Standard Specification for Silicone Elastomer Facial Implants

ASTM F882-84(2002)

Standard Performance and Safety Specification for Cryosurgical Medical
Instruments

ASTM F895-84(2001)e1

Standard Test Method for Agar Diffusion Cell Culture Screening for
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Selecting Generic Biological Test Methods for Materials and

Devices

This standard is isswed under the fived designation F 743; the pamber inwmedistely following the desigmation indicates the year of
original adoption or, in the £ase of revision, the year of iast revision. A muomber in parentheses imficares the year of last respproval. &
superscript epsilon (€) indicares an editorial chanze since the kast revision or reapproval.

1. Scope

1.1 This practice reconunends generic biological test meth-
ods for materials and devices according fo end-use applica-
tions. While chemical testing for extractable additives and
residual monomers or residues from processing aids is neces-
sary for most implant materials, such festing is not included as
part of this practice. The reader is cautioned that the arez of
materials biocompatibility testing is a rapidly evolving field,
and improved methods are evolviag rapidly, so this practice is
by necessity only a guideline. A thorough knowledge of current
technigques and research is eritical to a complete evaluation of
new mpuaterials.

1.2 These test protocols are intended to apply to materials
and medical devices for human application. Bislogical evalu-
atien of materials and devices, and related subjects such as
pyrogen testing, batch testing of production lots, and so on, are
also disenssed. Tests tnclude those performed on materials, end
products, and extracts. Raticnale and comments oa current
state of the art are inciuded for all test procedures described.

1.3 The biocompatibility of materials used in single or
multicomponent medical devices for human use depends to a
large degree on the particular nature of the end-use application.
Biological reactions that are defrimental fo the success of a
material in one device application may have little or no bearing
el the successfil use of the material for a different application.
It is, therefore, not possible to specify a set of biocompatibility
test methods which will be necessary and sufficient to establish
biocompatibility for all materials and applications.

1.4 The eihical nse of research animals places the obligation
on the individual investigator io determine the most efficient
methods for performing the necessary testing without nndue
use of animals, Where adequate prior data exists fo substantiate
certain types of safety information, these guidelines should not
be interpreted to mean that testing should be unnecessarily
repeated.

1.5 This standard does not purpeirt to address all of the
safely concerns, if amy, associated with iis wse. It is the

' This prartice is under the jisdicion of ASTM Commitee P04 on Medical aud
Surgiral Hfstetials and Devices and is ditect respansibility of Subromsrittee Fi4.16
on Bioe ity Test Muthod

Coment edition spproved May 1, 2004. Published Jupe 2004. Originaily
sppooved i 1082, Last previous edifion spproved in 1998 as F 743 - 98,

responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use,

1. Referenced Documents

2.1 ASTM Standards: *

E 1202 Guide for Development of Micrenuclens Assay
Standards

E 1262 Guide for Performance of the Chinese Hamster
COvary CellHypoxanthine Guanine Phosphoribosyl Trans-
ferase Gene Mutation Assay

E 1263 Guide for Conduct of Micronucleus Assays in
Mammalizn Bone Marrow Erythrocytes

E 1280 Guide for Performing the Mouse Lymiphoma Assay
for Mammalian Cell Mutagenicity

E 1397 Practice for the jn vitre Rat Hepatoeyte DNA Repair
Assay

E 1398 Practice for the i vive Rat Hepatocyte DNA Repair
Assay

F 619 Practiee for Extraction of Medical Plastics

F 719 Practice for Testing Biomatersals in Rabbits for
Primary Skia Trstation

F 720 Practice for Testing Guinea Pigs for Contact Aller-
gens: Guinea Pig Maximization Test

F 749 Practice for Evaluating Material Extracts by Intracu-
taneous Injection in the Rabbit

F 750 Practic for Evaluating Material Exiracts by Systemic
Injection i the Mouse

F 756 Practice for Assesement of the Hemolytic Properties
of Materials

F 763 Practice for Short-Term Screening of Implant Mate-
rials

F 813 Practice for Direct Contact Cell Culture Evaluation of
Materials for Medical Devices

F 895 Test Method for Agar Diffusion Cell Culture Sereen-
ing for Cytotoxieity

F 981 Practice for Assessment of Compatibility of Bioma-
tetials for Surgical Implants with Respect to Effect of

2 For referenced ASTM somdards, visit the ASTM website, www aSEHE O, OF
camiart ASTRE Customer Service ai servicesmsim org. For dnmual Book of ASTH
5 volmne ok iz, refer to the derd’s Docament Summary page on
tha ASTM website.

Copyiight & ASTH Inizsnaiiond, 100 By Hamor Detve, FO Box G700, Wes! Conchohacken, PA 10423-2030, Uritad Siates.
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Materials on Muscle and Bone

F 1027 Practice for Assessment of Tissue and Cell Compat-
ibility of Orofacial Prosthetic Materials and Devices

F 140% Practice for Subcutaneens Sereening Test for Im-

plant Materials

F 1439 Guide for Perfonmance of Lifetime Bioassay for the
Tumorigenic Potential of Implant Materials

F 1877 Practice for Characterization of Parficles

F 1903 Practice for Testing for Biological Respounses to
Particles in vifre

F 1904 Practice for Testing the Biological Responses to
Particles in vive

F 1905 Practice for Selecting Tests for Determining the
Propensity of Materials to Canse Immumotoxicity

F 1906 Practice for Evaluation of Immune Responses In
Biocompatibility Testing Using ELISA Tests, Lymphoeyte,
Proliferation. and Cell Migration "

F 1983 Practice for Assessment of Compatibiliiy of

Absorbable/Resortvable Biomaterials for Implant Applica-
tions

F 1984 Practice for Testing for Whole Complement Activa-

tion in Servm by Solid Materials

F 2065 Practice for Tesiing for Allernative Pathway
Complement Activation in Serom by Solid Materials

F 2147 Practice for Guinea Pig: Split Adjavant and Closed
Pateh Testing for Contact Allergens

F 2148 Practice for Evaluation of Delayed Contact Hyper-
sensitivity Using the Murine Local Lymph Node Assay

(LINA)

F 2151 Practice for Assessment of White Blood Cell Moz

phology After Contact with Materials

2.2 Other Referenced Documents:

ISO/AAMIANSI 10993-1 Biological Testing of Medieal
and Dantal Materials and Devices - Part 1: Guidance on
Selection of Tests®

EN 309931 Biological Testing of Medical and Dental
Materials and Dievices - Part 1: Guidance on Selection of
Tests®

General Program Memorandum #G95-1 FDA*Y

Immunoloxicity Testing Guidance-FDA*

3. Bummary of Practice

3.1 A matrix listing biological fest methods versus materials
{devices) and their applications is included in Table 1. The
expected duration of use of the device is also considered.
Intraoperative is less than 24 &, short-tenu is wp to and
mcluding 30 days, chronic is greater than 30 days. The position
of row and column intersection is marked fo indicate whether
the test is recommended for a material or device for the specific
application indicated. The terms relafing to device or material
type and application are addressed in Section 5. Discussion of
applicability, cument state of the att. and rationale for indi-
vidual test methods also appears in that section.

* Availabls from American Nationsl Standzrds Institre (ANSI), 25 W, 435d 5t.,
4t Floor, New Votk, NY 10036. .
* Available from CDRH, 3600 Fishers In . Rockwille, MD 26857,

4. Significance and Use

4.1 The objective of this practice is 1o recomiviend sufficient
biological testing to establish a reasonable level of confidence
concerning the biological response to a material or device,
while at the same time avoiding vnnecessary testing.

4.2 This practice {5 intended to provide guidance to the
materials investigator in selecting the proper procedures to be
carried ont for the screening of new or modified materials.
Because each material and each implant situation involves its
own unigque circpmstances, these recommendations should be
modified as necessary and do ot constitute the only testing
that will be required for a material nor should these guidelines
be interpreted as minimum fequitements for any particular
situation. While an attempt has been made to provide recom-
mendation for different implant circnmstances, some of the
recommended testing may not be necessary or reasonable for a
specific material or application.

5. Classification of Materials and Devices by End-Use
Applications

5.1 General

5.1.1 When sew materials ate sought for a medical appli-
cation for use on humans, the material(s) may comprise the
whole final device product, or may be one of many component
materials in the device. The first step iz a thorough literature
search for previons uwse of the material or biocompatibility
testing studies fo ensure that it has not been Imown fo produce
an adverse biological response that exceeds the expected
beunefit in the use of the device. Note that the final fabricated
product may differ chemically, physically, or biologically from
the raw materials used to fabricate the produet due to process-
ing and this has to be considered when destgning test protacols.
For some devices, it may be necessary or desirable to take
material test samples directly from the final device product.
Samples shouid be fully representative of the finished product
in terms of processing, cleaning, packaging, sterilization, and
any ofher procednres that are performed on the materials before
the device is used.

5.1.2 At this point, preliminaty material screeaing may be
employed, depending on the experiise of the organizations
evaluating the materials. Since preliminary screening is nor-
mally an option to minimive the ecomomic impact of a
candidate material failing final biclogical tests afier extensive
time and effort, if is not a required procedure. The investigator
shonid be aware that, should an adverse tissue response be
cobserved with a final product, it may be impossible to
determine which component or process is responsible without
these initial screening tests.

5.1.3 This practice addresses two dimensions of tissue-
material interactions: duration and Hssue fype. A third dimen-
sion, which shonld be considered, is the relative size difference
between the host and the maferial, that iz, to how much
material surface area is the host exposed. The material surface
area to body weight ratio may become a significant factor for
porous materials, and devices of repeated short-term applica-
tions (for example, dialysis products). While this practice does
not address the issue of “intensity factor”™ of increased sarface

.94 .
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area, the biocompatibility testing facility persoanel should
consider it in their material screening apd testing protocol
design.

5.1.4 For the purposes of thizs practice, devices and the
materials that comprise them are classified as to end-use human
application as outlined in 3.2-3.4.

3.2 External Devices:

5.2.1 Davives That Contact Intact Body Surfaces Only—
examples include electrodes, splints, external prostheses, cer-
tain dressings, monitors of varieus types. or ostomy appliances.

5.2.2 Devices Thar Contact Breached Body Surfaces—
examples include nleer. bum, and granulation tszue dressings.
or healing devices.

3.3 Externaily Commuricating Devices: :

3.3.1 Devices Communicating with Intact Naiural Chan-
nels: ~

53.1.1 Intragperative (<14 honrs)—examples include in-
traintestinal devices (such as sigmoidoscopes, colonozcopes,
stomach tubes, or gastroscopes), tracheal tubes, bronchoscopes
and any paits of ancillary equipment that are in contact with
materials entering the body, and #vigation sets.

5.3.1.2 Short-term (up to and including 30 days }—examples
include contact lenses, urinary cathefers, and intravaginal
devices.

3313 Chronic (=30 days)—examples include urinary
catheters for chronic use and intrauterine devices.

5.3.2 Devices Communicating with Bedy Tissues and Flu-
ids:

3.3.2.1 Intraoperative (<24 howrs)—ezamples inclnde hy-
podermic needles. penefrating electrodes, biopsy instruments,
arthroscopes, laparoscopes, itrigation equipment, suegical in-
strumends, trochars, and any parts of ancillary equipment that
are in contact with materials entering the body.

3.3.2.2 Short-term (up to and including 30 days j—examples
include cranial calipers, perfusion apparatns, drainage appara-~
tus, stabilizing orthopedic devices, and any parts of ancillary
equipment that are in contact with material entering the body.

5.3.2.3 Chronic {>30 days)}—examples include perentane-
ous electrodes, active penetrating electrodes, stapedectomy
prostheses, partial and total ossicular replacement prostheses,
or tympanoplasty veatilation tubes.

3.3.3 Blood Path, Indirect—Products contacting blood path
at one potut for usually less than 24 hours, and serves az a
conduit for fluid entry into the vasculawr system. Examples
melude solotion administration sefs, exieasion sets, trapsfer
sets. or blood administration sets.

3.3.3.1 Products that are used for =24 hours or that are usad
repeatedly in the same patient will be comsidered as chronic
usage and should nndergo extended testiag.

3.3.4 Blood, Path, Divect—Single recircuiating blood expo-
sare of product s in blood path generally less than 24 hours.
Examples include intravencus catheters, oxygenators, extracor-
poreal oxygenator tubing and accessories.

33.5 Blood Path, Divect, Short Term, or Chronic, or re-
peated exposure—Examples include dialyzers or dialysis tub-
ing and accessories, shunts.

5.4 Implanted Long-Term Devices:

3.4.1 Devices Principally Contacting Bones—examples in-
chidd orthopedic pins, screws, replacement joints, bone pros-
theses, cements, of dental implants.

5.4.2 Devices Principally Residing in the Subcutansous
Space—examples inclide pacemakers, neuromuscolar stimu-
lators, facial augmentation devices, tissue expander devices,
and breast prostheses. ’

5.4.3 Devices Frincipafly Contacting Soft Tissue and Tissue
Flhuids—examples include drug supply devices, nenromuscular
sensors, replacement tendons, pemile, and other implants,
cerebrospinal fleid drains, artificial larynx, vas deferens valves.
or ligation clips.

3.4.4 Devices Principally Contacting Blood—examples in-
clude pacemaker leads, artificial arteriovenous fistulae, heart
valves, vascular grafts. stents. blood monitors, internal ding
delivery catheters, or ventricular assist pumps.

6. Selection of Test Proeedures

6.1 General:

6.1.1 Biccompatibility testing involves fests of either the
material itself or an extract from it. or both. depending on the
nature of the end-nse application. While this practice does not
address specific chemiceal methods for evalnating the extract-
able substances or restduals from implant mategials, several of
the recomumended tests (see 6.2, 6.7, 6.6, and 6.3) utilize
exiracts rather than the original material for testing. If sensitive
chemical assay techniques (such as GC, HPLC, and AA)
should reveal no detectable substances being extracted into the
medinm_ consideration may be given to deletion of these tests
from the test battery. The investigator 15 cautioned, however,
that the detection limit of the aaalytical chemistry procedures
may uot be adequate fo detect trace extractables that may
geuerate a fissue response. Before analysis of extracts is
substituted for actual biocompatibility testing of the exiracts,
validation procedures may be necessary to show the relative
tissue response to levels of extractable which ars slightly above
the dstection lmit. It is patticularly appropriate that animal
testing involving extracts be considered for deletion if there are
ao detectable substances being extracted.

6.1.2 If the material to be tested is being tested in the form
of particles, characterization of the particles in accordance with
Practice F 1877 shouid be performed so that the particles can
be fully described and their relevance to clinical usage sitna-
tions evaluated.

6.2 Cell Culture Cytoipxicity Assays—This test evaluates in
vifre toxicity of substrate materials to cultured cells.

6.2.1 Generally, materials that do not pass the cytotoxicity
assays are not considered for furiher biocompatibility testing
and are not nsed in devices for human application Thus, the
direct relation between results of cyiotoxicity testing and
biocompatibility of materials has not been docnmented and
there is some controversy as to the value of the testing since
some good materials may be excluded and some others that are
not biccompatible may pass this fest. Cytotoxicity testing is
recommended as an early screening test and also to provide
information that will aid in the developmeat of cytotoxicity
teste predictive of in vivo performance.

§.2.2 Several different tests are included under this heading,
such as Agar Diffusion, Filuid Medium, Agar Overlay, Flask
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