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BIOMATERIAL

Biomateriat to kazda substancja inna niz lek albo kombinacja
substancji syntetycznych lub naturalnych, ktdra moze byc
uzyta w dowolnym czasie, a ktorej zadaniem jest
uzupetnianie lub zastapienie tkanek narzadu lub jego czesci
w celu spetnienia ich funkcji.

A Consensus Development Conference on the Clinical Applications of
Biomaterials , National Institute of Health, Bethesda, Maryland, 1982
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Norma ISO 10993 zawiera 20 czesci IS0 10993-1:2009(E)

150 10883 consists of the following parts, under the general tile Biologlcal evalualion of medical devices:
— Part 1; Evailuation and testing within a fisk managemeant orocess
Fart 2. Aninmal weellarns Fedulremenls
— Part 3: Tasts for genclaxicify, carcinogamicily and regroduchve foxicity
— At 4. Selaction of feslE for inferachons with biood
— Part & Tasts for in witro cytofoxicity
Fart 6. Tesls foF local effects afler implanfation
— Part 7: Ethylens oxide steriizalion residusls
Part 9. Framawark for idemtificalion snd guantification of pelenlial degradation products
—  Part 10 Tests for imfation and skin sensiization
Part 11: Tests for systemic foxicty
—  Part 12: Sample praparation and rafersnce matenals
Fart 13: identiication and guantiicalion of degradaliion produels from podyment: medical devices
—  Part 14: identificabon and guantificaion of degradation prodwcts from caramics

Fart 157 identficabon and guamiifcalion of degradalio produels from mela's and aloys



Norma ISO 10993 zawiera 20 czesci IS0 10993-1:2009(E)

—  Part 16; Toxicofinetic study design for degradsiion proauciz and leachables
—  Part 17; Establshment of afowable mits for lsachable subsfances
—  Part 18 Chemical charectenzation of mataniais

—  Part 1% Physico-chamical, morphological and fopographical characlenzabon of matenals (Technical
Specification)

Part 200 Principles  and  methods for  imormofoxicotay  lesting of medical  dewices  [Technical
Specfication)

Fulure parts will deal with other relevant aspects of biological evaluation



Czes¢ 1 dotyczy ogdlnego opisu procesow testowania urzgdzen medycznych
i oceny zagrozen.

Biological evaluation of medical devices —

Part 1:
Evaluation and tEEtiI‘IQ within a risk I'I"'IEI'IEQEI'I"IEI"It process

1 Scope
This part of 150 10993 describas:

— ke general principles governmg the biologecal evaluaion of medical devices within a risk rmansagarmien
PIaoEss;

— the general categorization of devices based an the nature and duration of their contact with the body;

— the evaluation of existing relevant data from all sources:

—  the identification of gaps in the available data set on the basis of a risk analysis,

— the identfication of additional data sets necassary to analyse the biclogical safaty of the medical device;
the assessment of the bickogical safety of the medical device.

Thig part of 150 10803 does not cover testing of materials and devices that do not come inte direct or indinect

contact with the patient’s body, nor does il cover biological hazards arising from any mechanical failure, Other
parts of 150 10993 cover specific besls, as ndicaled o the Foreword



Do urzgdzen medycznych zalicza sie takze materiaty medyczne

3 Terms and definitions

Faor the purposas of this docurment, the Tollowing tarms and delinitions apply.

4.1

madical device

any instrumeni, apparatus, implament, machine, appliance, implant, i wiro reagent or calibrator, softwara,
rmatarial or other similar or related article, intended by the manufacturer to be wsed, alone or In combination,
For human bings for one o mone of the specific purpose(s) of.

— diagnosis, prevention, monitoring, treatrent or alleviaton of deease,

— diagnosis, monitaring, treatmeant, alleviation of or compansation for an ingury,

— invesligation, replacement, modification, or support of the anatomy or of a physiologacal process,
—  supporting or sustainng life,

— confrol of conception,

— disinfection of madical devices,

providing information Tor medical purposes by means of i viro examination of specimens derved lrom
the human body,

and which doas not achieva its primary intendad action in or on the human body by pharmacological,
immunological or metabolc means, but which may be gsststed in its function by such means

MOTE 1 This dafinfon has bean devalopad by the Global Harmonzation Task Farca (GHTF)



HOTE 2  Products which might be considenad 1o be medical denvicas in gome juisdciions bul for which ena is nol yal
a harmanized approach, ane:

1)  &ds for disabledthandicapped peaple;

2)  devices for lhe reatmenlidiagnoss of disesses and njures in animals,
3)  sccassories for medical devicas (Ses MNoba 4

4)  dsindlechion subatamncas,

4] oavices ncorporaling animal and hurman i=sues. which might meel e reguirameants of the sbove definitan bl
ard subpect o different cantraks.

HOTE 3 Aooessories inkended speaficaly by manufaciuren o be wsed togeiher wilh a “parent” medical desice o
anable that medizal device o achies s infended purpase, shoulkd be subject to 150 105493,

NOTE4  Madical devicas ane dfferent from drugs'biclogics, and thair biclogical avaluation requires a dfferent appraach,

HOTE & Madizal davices can inchuda tental davices.



Definicja materiatu:

B

imaterial

any synthetic or nafural palymer, melal, alloy, ceramic or ofher non-viable subsiance, inche@ng lissue
rendared non-viabke, used as a medical device or any part theraof

33
final preduct
medical device In its “as-used” state, &5 defined by the manufecturer's speciicetion or labealling

3.4

chemical constituent

any synthefic or natural substance that s wsed n a process Tor manufaciuring maderials andior rmedical
davicas, such as additves {antioxidants, UV stabilizars, dyestuff, atc.), processing asds (solvents, lubricants,
antifoarning agents, &ic.)

35
data set
dormation from a varely of sources necessary lo characlerize the biological response of a device



4 General principles applying to biological evaluation of medical devices

4.1 The bickegical evaluation of any matarial or medical device intended for use in humans shall form part
of a siructured biclogical evaluation programme within a risk management process in accordance with
IS0 14971, as sel oul in Figure 1. Annex B provides guidance on (his process. The beolagical evalustion shall
ber planned, camied out, and docemented by knowledgeable and experienced professionals, See Annex C for
how to perform a literature review of existing data.

The risk management plan should identify aspects of the biological evaluation raquiring specific tachnical
competencies and shall identify the person{s) responsible for the biological safety evaluation.

The evaluation programme shall  include documented, informed decisions  that  assess  the
advantages/disadvantages and relevance of:

a) fthe physical and chamical characternistics of the various candidate matenals;

HOTE W hana this infarmation is aleady documenied wilhin the risk management for the devios it can be induded by
malerence

bl any history of clinical use or human exposurs daka;

Gl any exsling loxicokagy and olher biakgesal sabEly data on produc] and componen] mabersls, bréaakdown
products and matabolies;

dl test procedures
Ewvalualion may include bodh a sludy of melevani preclinical and clinical experience and aclual tesiing, Such an

awatuation might result in the conclusion that no testing is needsd if the matarial has a demonstrable safe
history of usa in & specified role and physical form that is equivalent 1o that of the device under design.

$roda, 1 pazdziernika 2014
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—_— 4.2 In the selaction of maierials to be used in device manufaciure, the first consideration shall ba fitness for
purpose with regard to characteristics and properties of the materal, which include chemical, toxcological,
physical, electrical, morphological and mechanical propenies.

SN 4.3 The followng shall be taken ino account for thelr relevance to the overall biological evalugtion of the
dervice:

a) the materalls) of mamdfaciurne,
b) intended additives, process conlamnants and residues (gee 150 10993-7 for ethylene oxide residues);
c) leachable substances (see S0 10993-17);

d} degredation products (see 150 10003-9, for general princples and 108G83-13, 10993-14 and 10993-15 for
degradation producls from polymers, ceramics and meatals, respectivaly);

&) ather components and their iMeractions in the final product,
fi  the performance and characierisbes of the final product;

g} physical characteristics of the final product. including but not limided 1o, porosity, particle size, shape and
gurlace marphology.

Identification of material chermical constituents  and  conssderation of  chemical  characlerization
(S 130 1053318 shall precede any biokogical besting (See Figure 1)

Physical elfects of ihe device shall be considered if they impact the biocompalibility (See I200MTS 10593-19).

For implamted devices, in addiion to systemic efects, local effects should slso be considerad for risk
envalustian,

$roda, 1 pazdziernika 2014



—> 44 The choice of tests and the data reguired in a biological evaluation, and their interpretation, shall take
inte account the chemical composdion of the materials, incheding the condibions of exposure as well as the
natura, degres, frequancy and duration of exposure of the medical dewice or its constituents to the body,
enabling the categorization of devices 1o facltate the selaction of appropriate tests (see Clause 5). The rigour
necessary n the baological evaluation is princpally determined by the nature, degres, durgtion and frequency
of the exposure and the hazards identified for the malkerial,

——> 4.5 Al known possible biological hazards shall be taken inbo account for every material and final product,
but this doas not imply that festing for all possible hazards will be necessary or praciical (see Clausas & and &),
Test resulis cannot guarantes freedom from potential béclogical hazards, thus biological investigations shall be
followed by careful observations for wnexpected adwerse reacilons or events in humans during chnecal use of
the device,

—> The range of possible biologecal hazards 13 wide and can inclede shor-term effects such 83 acute toxicily,
irritadion to fhe skin, eyve and mucosal surfaces, haemolysis and thrombogenicity, &% well a5 long-lerm or
speciiic towc effects such as subcheonic and chronic foxic effects, sensdization, allergy, genotoxicity,
carcinogenicity (tumoriganicity) and effecis on reproduction including teratogenicity.

$roda, 1 pazdziernika 2014



Schemat postepowania w ocenie urzgdzen medycznych
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devices as part of a risk management process



4.6

condu

Selection of any in w'En:- or i vivo tests shall l:u& bas.eu:l on end-use applications. |All tests shall be
[ pracices, for exampla Good

g q
Laboratory Practice (GLP) or IEDIIEE 17025, '.r-hm'& appln:abl& and the data shall be evaluated by compelent,

informed professionals.

fn witrp test methods, which are appropriately validated, reasonably and practically available, reliable and
reproducible shall be considered for usa in preference to in vivo tests. Whenever possible, in wifro scresning
shall be carried cut before in wvo tests are commenced, Test data, complete to the extent that an independent
analysis could be made, shall be retainad.

4.7 The materials or final product shall be re-evaluated If any of the following occurs:

a)

any chamga in the source or in the specification of the matenals usaed in the manufacture of the product;

o)

)

d)

e)

any change in the formulaton, processing, primary packaging of sterihzation of the product;

any change in the manufacturer's instructions or expectations conceming storage, e.g. changes in shelf
life andior transport;

any changs in the intended use of the product;

any evidence that the product may produce adverse eéffects when used in humans,

4.8 The biological evaluation shall take info account tha nature and mobility of the chemical constituents in
the materals wsed o manufacture the device and other information, olher non-clinical tests, clinical studies,
and post-market expenence for an overall assessment.



Kategoryzacja postepowania ze wzgledu na rodzaj kontaktu z organizmem:

5.2 Categorization by nature of body contact

5.2.1 Surface-contacting devices
These include medical devices in contact with the following.
a) Skin skora
— dewices that contact intact skin surfaces only,
EXAMPLES Electrodes, exiemal prosthveses, liation tapes, compréessian bandages and monitaes of vanous types,
b} Mucosal membranes btony sluzowe
— devices that contact intact mucosal membranes

EXAMFLES Confact lenses, urinary calhebers, infravaginal and inlra-infestingl devices (stomach lubes, sspmoidoscopes,
colonoscopes, gastroscopes), endotrachesl fubes, bronchoscopes, some dental prostheses and orthodontic davices.,

¢) Breached or compromised surfaces naruszone powierzchnie i powtoki
— devices that contact breached or otherwise compromised body surfaces.

EXAMPLES Dressings or healing davices and occlusive patches, for wicars, bums and granulation tissws.



Kategoryzacja postepowania ze wzgledu na rodzaj kontaktu z organizmem:

5.2.2 External communicating devices

External communicating devices shall be categorized according to their contact with the following application
sitas:

a) Blood path, indirect punktowy kontakt z krwig

— devices that contact the blood path at one paint and serve as a conduit for entry Into the vascular
sysiem.

EXAMPLES Solution edminisiration sels, extension sets, transfer esis and béood adminstration sats.
b} Tissua'boneddentin tkanki
— devices that contact fissue, bone or pulpddentin systems.
EXAMPLES Laparcscopes, arthroscopes, draining systems, dental cements, dental filling materiats and skin staples.
¢l Circulating blood .
krew w przeptywie
devices that contact circulating blood,

EXAMFLES Intravascular catheters, lemporary pacemaker elecirodes, oxygenators, extraconporal oxygenator fubing
and accessories, dialysers, dialysis whing and accessones, haemoadsorbents and immunoadsorbents.



Kategoryzacja postepowania ze wzgledu na rodzaj kontaktu z organizmem:

5.2.3 Implant devices

Implant devices shall be categorized according fo their contact with the following application sites:;

a) Tissuabone tkanki
— devices principally contacting bone.

EXAMPLES Owthopaadic pins, plates, replacamsant joints, bone prostheses, bona caments and intra-ossaous davicas,
— devices principally contacting tesue and tissue fluid.

EXAMPLES Pacemakers, drug supply devices, neuromuscular sensors and simuladors, replacement fendons, braas
implants, artificial larynxes, subperiosieal implants, ligaton dips and intra-uterine devices,

b} Blood kontakt z krwig
devices principally contacting blood.

EXAMPLES Pacemaker slectrodes, arificlal arerovenous fistulae, heart valves, vascular grafis, intemal drug-delivery
catheters and ventricular assist devices.



Kategoryzacja postepowania ze wzgledu na czas trwania kontaktu:

5.3 Categorization by duration of contact
Medical devices shall be categorized according to the anticipated duration of coniact as follows.

a) Limited axposure (A) — devices whose cumulative single, mulliple or repeated use or contact is up o 24 h.

b) _Prolonged exposure (B) - devices whose cumulative single, multiple of repeated long-term use of contact
is likely to excead 24 h but not 20 d.

c) Permanent contact (C) = devices whose cumulative single, mulliple o repeated long-term use of contact
aECeans a0 .

If a material or device can be placed in more than one duration category, the more rigorous testing and/or
evaluation considerations shall apply, With multiple exposures to the device, the decision info which category
a device s placed shall take into account the potential cumulative effect, bearing in mind the pericd of time
ower which these exposures occur. IF a device is intended to change during its lifetime, as thosa that are
polymerized and/or blodegraded i sify, separate evaluations shall be conducted for the different device states.
For exampla, for a biodegradable glue intendad to palymarnize in sifu, the different device siatas would includs
starting components, inlermediate reaction products, the fully polymerized material and degradation products.



Charakterystyka materiatu jest pierwszym etapem w procesie oceny wtasciwosci biologicznych

A
6.1 Material characterization

Material charactenzation is a cruclal first step in the biclogical evaluation process. [The extent of chemical

characierization required dapands on what pre-clinical and clinical safety and toxicological data axist, and on
the nature and duration of body contact with the medical device; but, a5 a8 minimum, tha characterization shall
address the constituent chemicals of the device and possible residual process alds or additives used in its
manufacture. Malarial characterization is described in 150 10993-18 and 150/TE 10093-18.

Figure 1 indicates how the differant steps in the chemical characterization process link to the overall biological
evaluation decision points,

If the combination of all matesials, chemicals and processes has an established history of sale use in the

infendad applicabon, then further charactenzation and bological evaluabion might not be necessary.

The identity and quantity of novel materials and chemicals present should be established or measured.

For device extractables and leachables that have known loxicological data relevant to the intended dose and
for which route and frequency of exposure that indicate adequale salely marging exist, the need for further
testing is likely to be minimal or non-exisient. For devices that have known leachable chamical mixtures,
potential synergies of the leachable chamicals should be considerad,

The results of the risk assessment can lead 1o the conclusion that additional material characterization is
necassary, for example, whera the marngin of safety s nol considared adaguate if the entire amount of a
particular chemical were to leach out. In such cases, appropriate extraction festing, simulating clinical
exposure, can be used o estimate the degree of clinical exposure to the chemical constituent. The
acceptability of the level of leachables shall be esfablished in accordanca with 150 10893-17.

Whera the potential for degradation exists under the conditions of manufaciure, sternlization, transport, storags,
and use of the device, the presence and nature of degradation products shall be charactersized in accordance
with 150 10893-9, 50 10983-13, 150 10%93-14, and |50 10293-15.



6.21 Ganeral

Azsess all reasonably and practicably available information and compare io the data sel(s) needed to assess
the biological safely af the device [see Annex A and Clause 4). [dentily any additional dala or lesting neaded
to complete the data sets required to perform the risk asssssment.

IS0 10993-2 applies to any m wvo testing being considered, Additional in vivo testing shall not be camied out
whera:

1] resulis are available from relevani studies thai have been camied out previously
ar

2) the existing pre-clinical and clinical data, including history of safe use, meet the requirements of
bealegical evaluabon and therafore further animal lesting wiould be wnathical. In assassing 1Ha
relevance of data, on prior use of @ material, to the biological evaluation, the level of confidenca in

the historical data should be taken into account, 130 10993-18:2005, Annex C, gives some
infarmative principles for judging toxicological equivalence.

In addibon to the general principles given in Clausa 4, the following shall apply when biological tasting of
medical devices is consideraed necessary as part of the overall risk management process.

a) Testing shall be performed on the sterile final product, or representative samples from the final product or
materials processed in the same manner as the final product (including sterilization).

b} The choice of tesi procedures shall take into account;

1) the nature, degree, duration, frequency and conditions of exposure to or contact of humans with the
device in the normal infended use;

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

3)  the toxicological activity of the chamicals in the formulation of the final produwct;




4)

3]
&)

7

&)

that cartain tesis (e.9. those designed to assess systemic effects) might not be applicable where the

presence of leachable chemicals has been excluded, or where chemicals have a Known and

agocceplable toxicity profile, allowing the safe use by evaluabon in accordance with 150 10893-17 and

nsk assessment in accordance with 150 1497,

the relationship of device surface area to recipient body size;

the exisling information based on the literature, previous expenance and non-clinical tests;

the sensitivity and specificity of the test being considered in relation lo the relevant biological
evaluation data sat;

that the protection of humans is the primary goal of this part of 130 10993, a secondary goal is to
ensure animal walfare and o minimize the number and exposure of the lesl animals.

c) I extracts of the devices are prepared, the solvenis and conditions of extraction used should be
appropriate to the nature and use of the final product, as well as to the predictability (swch as test purpose,
rationale, sensitivity, specificity, etc.) of the test method (see SO 10993-12).

d} Pasilive and negative controls should be used where appropriate.

Th|=_l- IE-EI. meﬂ'luds. UEE-::I in tha I:||-:-I|:|-g|l:E|I El.lElluahcln 'EHE-‘tE EI‘IEI" I::-El Earr5rt|1.ra |:II'EI:IEE EII'I|:| EI:I:IJF-Et-E AN 1.!5‘5-15 shall

ISl:I-.’IEG 1?!.‘.!25 whare apmmabla

The tesi resulis should be reproducible (intralaboratory) as well as repeatable [interlaboratory) and robust.



Opisy testéw i odwotanie do poszczegdlnych czesci normy:

6.2.2 Test descriptions

6.2.2.1 General

Tha evaluation tests describad in 6.2.2.2 10 6.2.2.15 shall be considered and carmied oul whare necessary (o
complete the data sets needed for the biological evaluation of the paricular medical device. Where the
existing data are adequate, additional lesting is nol required (see Annex A).

Due 1o the divarsity of medical devices, il is recognised thal nol all lests identified in a category will be
necessary or praciicable (see S0 1497 1) for a given device. It is indispensable for festing that each devica bs
considersd on its own merits.

Addianal tests not indicated in the table may be necessary (e.g. bio-degradation and loxicokinetics).

6.2.2.2 Cylotoxicity

G;.'tutuxluij.r tasts amplu'_i.rlng cell cultura tenhnlquas E|'IEI|| I:re UEEld t-:| d-ElE'I'I'I'III'I-EI the Iy‘als |::f |::E|II5 {1::E|II I:|EEI‘|.|'I]

and/or their extracts (see S0 10993-5),

6.2.2.3 Delayed-type hypersensitivity

Hypearsensitivity tests shall be used to estimate the potential for contact sensifization by medical devicas,
materials and'or their extracts, using an appropriate animal model {see 130 10993-10).

Thase tests are important because exposure or contact 1o even minute amounts of potential leachables can

result in allergic or sensihization reactions.




Opisy testéw i odwotanie do poszczegdlnych czesci normy:

G.2.2.4 Irritation (including intracutaneous reactivity)

&:-:lracts uslrig an apprupnate site fnrappllcath:-ns-.-c:h as s.hln eye aru:l rnw::aus- membrane In a su-lal:ule

model. The testis) performead shall be appropriate for the roubs (skin, eya, mucosa) and duration of exposure

or contact (see 1S0O 10953-10),

The intracutaneous reactivity test shall be used 1o assess the localized reaction of tissue to medical device
gxiracls. This best is applicable where the delermination of irflation by desmal or moecosal (esis s
inappropriate (2.9. where meadical devices are implanied or have blood contact).

This test might also be useful where exiractables are hydrophobic (see 120 10993-10),

6.2.2.5 Systemic toxicity (acute)

dagral:latlun pmu:lucls to E"'.i‘l]I'I'IEIE' 1h-E| pule-ntlal harrnful Eflecis |:-f EIIhEF Elngla ar mulllpLEl a:pa:rauras dunng =

period of less than 24 h, 1o medical devices, malerials andlor their extracts in an amimal model

(see IS0 10993-11).

Pyroganicity tests are included to datect mataral-mediated pyrogenic reactions of extracts of madical davicas
or materials, No single teat can differentiate pyrogenic reactions that are material-mediated from those due to
endotoxin contamination,

If feasible, acute systemic toxicity tests may be combined wilh subacute and subchromic toxicily and
implantation test protocols.



Opisy testéw i odwotanie do poszczegdlnych czesci normy:

pacute and subchronic 1ox psts shall be carmied oul 10 delermine the eflects of either single or mulliple
axposuras or contact to medical devices, materials andfor their extracis for a period not less than 24 h to a
period not greater than 10 % of the total life-span of the test animal (2.9, wp to 13 weeks in rats),

These tests shall be walved if avallable data for the chronic toxicity of the relevant materiats are sufficient to
allow the subacute and subchronic toxicity o be evaluated. The reason for waiving of the tasts shall be
inclueded in the overall biological evaluation report. These tests shall be appropriate for the route and duration

of contact.
Subacute and subchronic loxicity tests are given in IS0 10993-11.

If feasibla. subacute and subchronic systemic towicity test protocols may be expanded o includa implantation
test profocols to evaluate subacute and subchronic systemic and local effects.,

6.2.2.7 Genotoxicity
A battery of fn wviro gemcloxicity tests employving mammabian or non-mammalian cell culture or cther
techniquas shall be used to determine gane mutations, changes in chromosome struciere and number, and

other DNA or gene toxicities caused by medical devices, materials and/or their extracts,

If any of the in vitro tests are positive, elther in wivo mutagenicity tests shall be performed or the presumption

shall be mads that the matarial is mutaganic (see 150 10893-3).




Opisy testéw i odwotanie do poszczegdlnych czesci normy:

6.2.2.8 Implantation

Implantation tests shall be used o assess the local pathalogical effects on living tissue, al both the gross level

and microscopic level of a sample of a matenal o final product thal is surgically implanted oF placed in an
implant siteé or lissue appropriate to the intended application (e.g. special dental usage lests). These tesls
shall be appropriate for the route and duration of contact.

If feasible, implantation lest protocols may be expanded o evaluate both local and systemic effects 1o meet
acute, subacule, subchronic, and chronic toxicity testing requirements (see 1S0 10993-6).

6.2.29 Haemocompatibility
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One hasmocompatibility test, hasmolysis, determines the degree of red cell Iysis and the release of
hasmoglobin cavsed by medical devices, materials, andlor thair axtracts in wire,

Cither epecific haemocompatibility tests may also be designed io simulate the geometry, contact conditions
and flow dynamics of the device or material during clinical applications and determine bloodimatanal'device
interactions {See (50 10093-4),

62210  Chronic toxicity

Chronic foxicity tests shall be used to determine the effects of either single or multiple exposures to meadical
devices, matenals andior their exiracis during 8 major peniod of the life-epan of the test animal (e.g. usually
& months in rats). These tesis shall be approgriate for the rouie and dwration of exposwre or contact
(sea 150 10993-11).

If feasible, chronic systemic toxcity test protocol may be expanded to include an implantation test protocol to
evaluaie both chronic systemic and local effects.



Opisy testéw i odwotanie do poszczegdlnych czesci normy:

6.2.2.11  Carcinogenicity

If there is no information from other souwrces, testing the potential carcimogenicity of the matenaldevice shall

be considerad. However, it is rare for carcinogenicity tests to be considered appropnate for medical devices
(see 150 10883-3). Carcinogenicity tesis shall be used to determine the tumorigenic potential of medical
devices, malerials andfor their exiracts from either single of mulliple exposuras or conlacts over a penod of
the major partion of fe-span of the West animal, Carcinogenicily tesls should be appropriabe Tor the roule and
duration of exposure or contact; lifetime sludies or fransgenic modeds may be appropriate, These tesis may be
designed o examineg both chronic toxicity and tumorigenicity in a single experimental study.

6.2.212  Reproductive and developmental toxicity

Reproduective and developmeantal towcily tests shall be used 1o evaluate the polential effects of medical

VIS, Mmatenats andror Ther exiracls an regrodective Tunchon, embryoms geselopment | beratogenicily ), and

prenatal and early postnatal development, Reproductive'developrmental Ioxicily tests or bic-assays shall only
ke conducted when the device has potential impact on the reproductive potential of the subject In addition,
such tests should be considered for devices/matenals used during pregnancy. The application site of the
device i the primary criterion when considering carrying out the tests. Reproductive and developmental
toxicity tests are described in 150 10993-3.



5.2.2.13  Biocdegradation
Biodegradation tests shall be considerad if

a) fthe device is designed 1o be Baodegradable

ar

b} the device is intended to be implanted for konger than 30 d

1}

¢} an informed consideration of the material(s) systemn indicales thal toxic subslances mighl be released
during body contact,

Paramelers that affec! the rate of degradation shall be descnbed and documented.

The machanisms of bicdegradation should be described. These mechanisms should be simulated in vilro Lo
chalarming the rates of degradation and ralease of potentially Boxic chemicals 1o astimate e adposung, I vk
tests may be required to assess biodegradabion of a malterial,

Biodegradation fasts might not be necessary if the probable products of degradation are in the predicted
guaniities, and produced at a rate similar to those that hawe a history of safe clinical use; andior if particulats,
they are prasent in a physical state, ie size dstribubon and shape, similar 1o those with a history of safe
clinical use or sulficient degradaion data reevant 1o the substances and Segradation products in he inlended
use already exisls.

A general framework for bicdegradation tests is given in 150 10893-8.

Specific in vilro biodegradation tests for polymers, ceramics and metals are described in 150 10083-13,
152 10893-14 and 150 10893-15 raspactivaly.



6.2.214  Toxicokinetic studies

serve I:cl daim‘rmna lhlEr dalmaral:l d'EIE'EI I-|:| lhEt Hgal urgan{a} in -erar 1o assass an'_.' hIEraIth hamn:ls using thE
plling. The extrapolation of test resulls across gender, age,

spm:rus an-::l dms.fuxpmura may l:m pﬂss-nla bul reguires crilical expert judgement to be exercised and
explaimed.

The need Tor v wvivo Woxicokinetic studies, 1o determing the processes of absorption, distribution, metabolism
and elimination of leachables and degradation products of medical devices, materials andlor their extracts
(see 62213 and 150 10993-18), shall be conssderad in the bght of results from the fowiso biodegradaton
sludees,

When deciding whethers ar ned o conduct ioicokinedic stedies as part of the Bological evaluafion of a medical
device, the final product and its chemical constituents, including potential and designed degradation products
and leachables In combination with the Intendsd use of the device, shall all bBe taken Into account
(sem 6.2.2.13).

Where appropriate, theorelical degradation processes shall be investigaled prior 1o toxicokinetic sludies by
means of i witro experiments (e.g. tissue, hamogenates or caliz), not only for animal welfare reasons as given
in 130 10953-2, but also to deferming probable rather than possible degradation products,

Toxicokinetic sludies shall be congidered if

al  the device is dasigned o be bioresorbable

ar

b} the device is @ permanent contact implant, and blodegradation or significant comosion s known or likely,
andior migration of leachables from The device ooours

ar

&) subslantial quantiies of polentially loxic o reactive degradation products and Ieachables ane likely or
knonwn 1o be released from a medical device into the body during clinical use,

Tomcokinebc studies are ot requirad if the achieved or expeacted rates of release of degradalion products and
hxachables from o parlicular denice of maleral have been judged to provide safe leeels of clinical exposune
following reference to significant historical experience, or il sufficient loxicological data or toxicokinetic data
relevant to the degradation products and leachables already exist.

Thae releass of [eachables and degradation products from metals, alloys and ceramics 5 usually too [ow Lo
justify loxicokinelic studies, unless the malerial is designed o biodegrade

Towscokinetic study design for degradation products and leachables is given in 150 10293-16.



Opisy testéw i odwotanie do poszczegdlnych czesci normy:

62215 Immunotoxicology

IS0OTS 10893-20 provides an overview of immunotoxicology with particular reference to the potential
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Analiza wynikow biologicznej oceny:
7 Interpretation of biological evaluation data and overall biological safety
assessment
Expert assessars who have the necessary knowledge and experience shall determine and document
a) the strategy and programme content for the biological evaluation of the medical device;

b) the criteria for determining the acceptability of the matenal for the intended purposs, in line with the risk
management plan;

¢} the adequacy of the matenal characterization;

d) the ralionale for selection and/or waiving of lests,

&) the interpratation of existing data and results of esting;

fi  the need for any additional data fo complete the biological evaluation;

gl overall bickogical sefety conclusions for the medical device,

Annex A gives the general evaluation tests thal should be considered far @ach device and duration calegory
Due to the diversily of medical devices, it is recognised that not all tests identified in a category will be

rmescassary ar practcal far any given device. It s indispansable for testing that sach device be considerad on
% OW MErils



Table A.1 — Evaluation tests for consideration
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B.4 Biological evaluation report

Expert assessors should determine if the available information is sufficient to mest the purpose of the
evaluation of biological safety and If 50, document how the conclusion on safely was reached,

The biological evaluation repart shauld:

— contain @ summary of the results of the overall evaluation;

— caonfirm that the ek analysis and risk control have been completed.

The risk managameant report should ba approved by the personnal assigned this responsibility and authority.

B.5 Conclusion

The use of the IS0 10993 series of tests, as part of the appropriate sk management process, offers scientific
validity to the process of biological response evaluation, makes proper provisions for the ethical wse of
animals, and offers greater reassurance to the public regarding the bickogical safety of medical devices.



