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27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NMOArOTOBJIEH ABTOHOMHOW HEKOMMeEpYeCcKon opraHnsaumnen «MHCTUTYT Megnko-OUonornyeckmnx
nccnegosaHun n texHonornny (AHO «<MMBUNT »)

2 BHECEH TexHunyecknum komutetom no ctaHgaptudaumm TK 422 «OueHka b1onornyeckoro 4ecTBuS
MeaNUMUHCKUX n3aennmn»

3 YTBEPXXOEH W BBEAEH B JEWCTBUWE [MMpukasom PenepanbHOro areHTCTBa no TEXHNYECKOMY
peryrnmpoBaHnto n metponorin ot 2 aekabpst 2009 r. Ne 539-ct

4 Hactosawmnn ctaHgapT naeHtudeH mexayHapoaHomy ctaHgapty MCO/TC 10993-19:2006 «OueHka
bnonornyeckoro AgenmcTena mMmeanumHcknux nsgenuin. HYacte 19. MccnegoBaHust GU3NKO-XUMUYECKUX, MOPdO-
normyeckux n tonorpadguieckux cesomncts martepuano» (ISO/TS 10993-19:2006 «Biological evaluation of
medical devices — Part 19: Physico-chemical, morphological and topographical characterization of
materials»).

[Tpy NnpMMeHeHUN HACTOALLEro ctaHaapTa pekoMeHayeTCs UCMNONb30BaTh BMECTO CChINTOYHBIX MeXayHa-
POAHLIX CTAHAAPTOB COOTBETCTBYIOLWME UM HaUMOHaNbHble cTaHgapTel Poccunckon @eaepaun, ceeaeHUa o
KOTOPbIX NpuBedeHbl B AONMONHUATENBHOM NpUnoXeHnn C

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHpOPpMaUUOHHOM YKazamerne «HalyuoHalbHbIe cmaHOapmabi», a mekcm UaMeHeHUU U rornpasoK — 8 eXXeMe-
CAYHO U30asaeMbiX UHPOPMaUUOHHbLIX yKalzamensx « HayuoHanbHbele cmaHOapmeiy. B cniydyae nepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXKeMeCsI4HO U30asaeMoM UHpopMaylUOHHOM yKkazamerne «HayuoHarnbHbie cmaHOapmbly. Coomeemcmaeay-
rowas UHgbopmayus, yeeooMIieHUe U meKkcmaei pa3Melaromcs makxe 8 UHpopMalyUoHHOU cucmeme obuieao
ronb308aHuUss — Ha ogulyuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsioauu 8 cemu MIHmepHem
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BBenoeHue

CobntoaeHne nonoxenHun ctangaptoB cepun MCO 10993 «OueHka buonornyeckoro A4enNcTBUa Meaun-
LUUHCKAX M3aennin» no3BonnMT obecnedynmTbe CUCTEMHBIA MOoAXod K UccrieqoBaHU BUONoOrm4eckoro 4emcTems
MeaULUMNHCKUX N3aenunn.

Llenbto 3TUX cTaHOAPTOB He sIBNAeTCs Oe3yCcnoBHOE 3akpeneHne eanMHoodbpasHbiX METOAOB UCCNeJ0Ba-
HUW M UCNBITAHWUIN 3a rpynnamMy oaHOPOAHLIX MeAULUUHCKUX N3aeNNA B COOTBETCTBUM C NPUHATON Knaccudpukauu-
el MX No BUAY U OANUTENbHOCTU KOHTaKTa ¢ opraHMsmMoM Jenoseka. [osTomMy nnaHupoBaHMe 1 NpoBeaeHue
nccneaoBaHU M UCNbITaHUA 4OIMKHBI OCYLLECTBNATL CneuuanucTel, UMeroLLne COOTBETCTBYIOLLYIO NOATOTOBKY U
ONbIT B 06NacT CAaHUTAPHO-XUMNYECKOW, TOKCUKOOrM4eCcKon h DUonorm4eckom oueHoK Me auLMHCKUX N3genunia.

CtaHgapTtbl cepun NCO 10993 asnsaroTca pykoBoAsLLMMUA AOKYMEHTaMU ANsi NPOrHO3MpoBaHUs U UCCTe-
OoBaHUA BUONOrNMYeCcKoro AencTBMA MeauLIMHCKNX n3gennn Ha ctagun Belbopa matepuanos, npegHasHavyeH-
HbIX AN UX U3roTOBMEHUS, a TakKe ANda nccrnegoBaHM roToOBbIX M3OEUN.

B cepuio MCO 10993 Bxogar cneayrowine 4act nog oowmm HasBaHnem «OueHka BUONorm4eckoro
NencTBUA MeaAUUMHCKX N3aenniny:

HacTb 1 — OueHka n uccneaoBaHUA;

UacTb 2 — TpeboBaHus K 0bpalleHUNIo C XKUBOTHBIMUA;

YacTtb 3 — NccneaoBaHUA reHOTOKCUMYHOCTU, KAHLUEPOreHHOCTU M TOKCUYECKOTro AeUCTBUA Ha penpoayK-
TUBHYO (DYHKLNIO;

YacTtb 4 — VccneagoBaHue nsgenun, B3amMoaeNCcTBYHOLWMX C KPOBbIO;

YacTb 5 — VccneagoBaHume Ha UMTOTOKCUMHOCTL: MeToAbl in Vitro;

YacTb 6 — VlccnegoBaHe MeCTHOIro AeUCTBUA Nocne UMNNaHTauuu;

UHactb 7 — OcTaTo4Hoe coagepXaHue aTuneHokcuaa nocne crepunnsannm;

Hactb 9 — OCHOBHBIE NPUHUUNLI MOEHTUUKALUNA N KONMMYECTBEHHOTO onpeaeneHns noTeHUnanbHbIX
NPOAYKTOB gerpagaunm;

Uactb 10 — WccneaoBaHus pasgpakatoLWeroc n CeHCUbUNU3NpyoLWero A4eNCTBUS;

YHactb 11 — NccnepnoBaHue obLWeToOKCUYEeCcKOro AeUCcTBUS;

Yactb 12 — MNpurotoBneHue npob n ctaHgapTHblie obpasub;

YacTte 13 — MaeHTudpukauma n konmdectseHHoe onpeaeneHne NpoaykToB gerpagaunm noMMmepHbIX
MeaULUMNHCKUX N3aenunn;

Yacte 14 — MaeHTupmKkauma n KonndyecTteeHHoOe onpegeneHne NpoaykToB Aerpagaunn msgenum mns
KepaMUKU;

Yacte 15 — MaeHTugpmnkauma n KkonndyecTteeHHoe onpegeneHne NpoaykToB Aerpagaunn msgenum mns
MeTannoB 1 CNiaBoOB;

UacTb 16 — MopagenupoBaHue nuccnegoBaHe TOKCUKOKUHETUKM NpOoAYKTOB Aerpagauii M BbIMbIBAHUA;

Uactb 17 — YcTaHOBMNEHWE NOPOroBbIX 3Ha4YeHUN AN BbIMbIBAEMbIX BELLIECTB;

UHactb 18 — NccneaoBaHne XMMnU4ecknx CBOUCTB MaTepmranos;

UacTb 19 — NccneaoBaHUS PU3IUKO-XUMUYECKUX, MOPAONOrMYecknx U Ttonorpadppuiecknx CBOUCTB
MaTepuanosB;

YacTb 20 — lNpuHumnel n meToabl UccneaoBaHUA UMMYHOTOKCUYECKOTo AeUCTBUA MeAULIMHCKUX 3aeNUNA.

NCO 14971 ykasblBaeT Ha TO, YTO NpU aHann3e TOKCUKONOrM4yeCcKoro pucka crnegyet npuHMMaTh BO BHU-
MaHWe npupoay martepumana.

NCO 10993-1 dpopmMmynunpyeT pamKkn CTPYKTYPHOW NporpamMmbl OLIEHKN DUonorndeckon 6e3onacHoOCTH.
NCO 10993-1, pasgen 3, ycTaHaBNMBAET, YTO NMpU Bbibope MaTepmanos, UCNOMb3YEMBIX NPU M3TrOTOBNEHUN

MeauLUMHCKOro obopyaoBaHUa, rMaBHbIM KpUTEPUEM OOIMKHO ObiTb €ro COOTBETCTBUE KOHKPETHOMY NPUMEH e-
HUID. 3TO OTHOCUTCA K XapakTepucTukam n CBOMCTBaM Matepmana, BKNoYaLWwmuM XMMYeckme, TOKCUKONOrn-

yeckune, pnsnyeckme, anekTpudeckme, Mmopdporormdieckme m MexaHmdeckme cBOUCTBA. ITY MHOpMaUMIo
HeobXxoanuMo nonydnTb Ao Ndbix duonorndecknx ncnolitaHun. NCO 10993-1, 7.2 oTMevaeT, YTO BaXKHbIM
AcneKkToM KavecTBa NporpaMmbl ABNAAETCA NOCTOAHHOE pa3BUTUE MeTOA0B DUONMOrM4ecKon OLLeHKN.

OnpegeneHne 1 oueHKa PU3UKO-XUMUYECKUX, MOPPONOrM4eckux n Tonorpadpuyecknx CBOUCTB MaTEPU-
anoB, UCNOMNb3YyEMbIX B KOHEYHOM MeAULIMHCKOM U3aenun, BaXKHbl ANst OLLEHKU ODNOMOrM4Yecknx CBOUCTB U3ae-
1A N MaTeprnanoBs, N3 KOTOPbIX OHU M3roTOBIMEHLI. Takast UHopMaLunsa MOXeT ObITb UCMONb3oBaHa ANA:

- OLIEeHKN BNONMOrM4ecknx cCBOUCTB MeaunuumHceknx nsgenuin B Lenom (MCO 10993);

- MOMCKAa HOBLIX MEPCNEKTUBHBLIX MaTepuarnos U/Unn NpoLUeccoB, CNOocobCTBYOLWMX bonee 3P ekTUBHO-
MY UCNONMb30OBaHUIO AaHHOIo MeaULUMHCKOro 0bopyaoBaHuUs.

CocTaB MaTepmanoB, UCMOMb3yeMbIX MPU U3roTOBNEHUU, HAXOAUTCA NOo4 KOHTPOEM U3TOTOBUTENS 3TUX
MaTepuano. dpyrue e xapakrepucTukn, B OCHOBHOM, ONpeaensatoTcda TpeboBaHUAMMN, NpeabABNAEeMbIMUA K
KOHEeYHOMY MeJULMHCKOMY 1U3aenunio, a Takke npoueccaMin U3roToBneHna nsgennu, UCnonb3yemMbiMy Npon3s-
BOANTENEM.

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

U3ONEJIINA MEOQULIMHCKUE
OLIEHKA BUOJIOMMYECKOIo OEUCTBUA MEOUUMHCKUX U3OENUU

YacTtb 19

UccneaoBaHua puUsnKo-XxumMmuveckmux, mopcdonormyeckmnx
N TonorpadpmMieckux CBOUCTB MaTepunuanoB

Medical devices. Biological evaluation of medical devices. Part 19.
Tests of physico-chemical, morphological and topographical characterization of matenials

NaTta BBegeHnsa — 2010—09—01

1 O6nacTb NpUMeHeHus

HacToswm ctaHaapT coaepXXnT CBOAKY NapamMeTpoB U METOAOB TECTUPOBAHUSA, KOTOPbIE MOTYT ObITb
MCNONb30BaHbl AN nAeHTUMEUKaunnm 1 onpeageneHns QU3nNKo-XuMmiecknx, Mopdonormyecknx n Tonorpadm-
yecknx (PMT) cBOUCTB MaTepuarnoB, UCNOMNb3yeMbIX B MeANLUUHCKUX nsgenuax. Takaa oueHka orpaHudeHa
TONIbKO TEMU NapamMeTpamMmn, KOTopble UMetoT OTHOLLEeHUE K DMONOrn4ye cKUm CBOUCTBaM U KOHKPETHOM 0bNnacTu
NPUMEeHeHNAa MeaULMHCKOro U3genus (KnMHuyeckoe npuMeHeHne, AnnMTenbsHOCTbL UCTMONb30BaHUS ), AaXKe eCcrni
3TV NapamMeTphl He COornacyrTCA C KIMUMHNYECKOU 3P PekTUBHOCTLIO.

2 HopMaTuBHbIE CCbINKN

[1nsa gaTpoBaHHbIX CCbINTOK HEOBX0aMMO UCMOMb30BAaTh TONBLKO TO U3JaHKe, KOTOPOEe YKa3aHO B CChINKe.
[1nsa HegaTUpoBaHHbIX CCLINOK cneayeT NPUMEHATL NocnegHee n3aaHne JoKyMeHTa co BCeMM npunaraeMbiMu

nonpaBKkamMu.
NCO 10993-1 OueHka buonorn4eckoro genctema meanumHckmnx nsgennn. Yactoe 1. OueHka nuccneao-

BaHUSA
NCO 10993-18 OueHka b1onormdeckoro aencTema megmumnHcknx nsgenuin. Hacto 18. NccneposaHue

XUMUYECKMNX CBOUCTB MaTepunanoB

3 TepMUHbI N onpeaeneHns

B HacTosawem ctaHgapTe npumMmeHeHbl TepMuHbl no MCO 10993-1, MCO 10993-18, a Takke cneagyowime
TE€PMWUHbI C COOTBETCTBYIOLWMMIK onpeaeneHNAMN:

3.1 pusnMko-xumMmmnyeckuum: lVimerowmm oTHoLIEHUE K PUINYEeCKON XUMUK (MaTepuanos).

3.2 Mmopdonorndeckun: Vmerownm oTHOLLEHNE K (POpMeE, KOHTYPaM U MUKPOCTPYKTYPHOM opraHunsa-
LUK (MaTepuanos).

3.3 Tonorpadpuveckun: Vmerwowmm oTHOLLIEHNE K OCODEHHOCTAM NOBEPXHOCTU (MaTepnanoB).

4 CuMBO-nbI U COKpalLleHUs

B HacToAwWweM cTaHgapTe NpuMeHeHb! crneayowne cokpalleHua:

- HY — HaHoYacTuubl;

- OPMT — pusnko-xummdeckmne, Mopdgonormieckme n tonorpaduyieckme.
CokpalleHusa, npusedeHHble B Tabnuue 1, npuMeHeHbl B NyHKTe 7.

U3paHune odbmumanbHoe
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Tabnuya 1 — Metogonormyeckme CokpalleHus

CokpalleHune AHANMUTUYECKNN MeToa

OSM OXe aNeKTPOHHAasA CNeKTPOCKONUs, BKINOYas TYHHEIbHbIN OXe

ACM/C3M ATOMHO-cnnoBast MUKpockonus/Ckannpyowas 3oH40Bas MUKPOCKOMNUSA, BKNo4Yasa Tonorpa-
POUYECKYI0 HEOQHOPOAHOCTL N ha30BbIN KOHTPACT

boT bpyHO-OMMeT-Tannep, Metoq uamepeHus NopuCToCTu

KJICM KoHokanbHas nasepHas CKaHNpyoLWas MUKPOCKONNS

NIMTA HnHaMmmnuyecknum mexaHoTepMmyecKUn aHarnmsa

HCK OudpdpepeHymanbHas ckaHUpyoLWwas KanopumeTpus

I3MA IMNEKTPOHHbIN 30HAOBLIN MUKPOAHaNmn3

PCP PaBHOBeCHOe coaepXaHne pacTBOpPUTENS

PCB PaBHOBeCHOe coaepXaHne Boab!

SQHPA-COM DHEPro-anCrnepPCcuOHHbIN PEHTIEHOBCKNN aHaN3-CKaHNPYoLWas 3NEeKTPOHHAA MUKPOCKOMNKUS

bPUNKC dOypbe VIK-cnekTpockonus, BKNOYas MUKPOCKONKUIO, NonyYeHne naobpaxeHns n anddysHoe
OTpaXKeHune

OUNKC-MHIBO Pypbe VK-cnekTpockonmusa MHOMOKpPaTHOro HapyLWweHHOro BHYTPEHHErO OTPaXXeHUs

MK MHudppakpacHas (CnekTpockonums)

OM Ontrnyeckas MUKPOCKOIMUS

KMB KBapueBble MUKPOBECH! (MNK Apyrne MeTodbl MUKPOB3BELLNBAHUSA)

COM/SMIT CKaHupyouwas anekTpoHHas MUKPOCKOMNMUA/SNEKTPOHHAA MUKPOCKONUS NPonyCcKaHus

1P [ToBEpPXHOCTHBLIN NNA3MOHHbLIN PE30HAHC

BI'1/BUMC Bpems-nponetHas/BTopuyHO NOHN3AUMOHHAA MaCC-CNeKTPOCKONUs

TMA TepmMmoMexaHUYEeCKUN aHanmn3aTop

PPC/ACXA PeHTreHOBCKasa POTO3INEKTPOHHAA CNEKTPOCKONUA/INMEKTPOHHAS CNEKTPOCKONUA AN XUMU-
4eCKOro aHanumsa

5 OCHOBHbIe NPUHUUNBI

PaccmoTpeHne ®MT xapaKTepUCcTUK MaTtepmanoB, U3 KOTOPbIX U3rOTOBMEHO MeduLMHCKOoe n3aenue,
HanpUMep ero XMMnueckux xapakrtepuctuk (onucarHeix B MCO 10993-18), aBnseTcs HeOOX0ANMMbIM 3Tanom
MNpn oLeHKke brnonormyeckon 6e3onacHoOCTN N KNUHUYeCcKon adppekTUBHOCTU U3aenus. Takoe paccMOTpeHme
XapakTepUCTUK TaKKe MMeeT 3HaYeHne AN BblHOCA CYKAEHUA 00 3KBUBANEHTHOCTW!

a) NpeancXXerHOro Marepmalia Marepumany, ocreeHaroliemMy KIMMHAUHYECKUM TDEGOBaH NAM,
NN

L) npoToTMNAa KOHEYHOMY U3OeTNIO.

YcTtaHoBneHue ceaA3n PMT xapakTepUCTUK MaTepmanos, UCNOMNb3YEMBIX B U3OENUSIX, C UX DUOCOBMECTU-
MOCTbIO N KIMMHUYecKon apdPeKTUBHOCTLIO SIBMSIETCH BCe elle pa3BuMBaroLlencs obnacTbio UccnegoBaHUN.
OOHaKo CyLeCcTBYET HECKOSbKO NPUMEPOB TOMO, Kak 3TN CBA3N cedsl NpoABNA0T. Hke npuBeaeHbl Takue
NPUMEPHI.

1. Vicnonb3oBaHWe NOPUCTLIX MaTepuanoB ¢ onpeaeneHHbiMn @MT xapakTepuctukamm Ha noBepxXHoOC-

TN OpPTONEeANYECKNX MMNNAHTaTOB MOXET CNocOOCTBOBATL POCTY TKAHU Ha MOBEPXHOCTU MMNNAHTaTa W,

TeM caMbIM, MPUBOAUTL K NTydLLIEN MHTerpaLlnmn ero ¢ oKpyXarownmMmm TKaHAMMN.

2. Vlcnonb3oBaHne MaTpUKCOB U ceToK c onpedeneHHbiMM PMT xapakTepuUcTMkamm B Ka4eCcTBe MMMIaH-
TaTOB B MArKMe N TBepable TKaHWU MOXeT CNocobCTBOBATL AONONMHUTENbHON MHPUNbTPAL N KNeTOK onpe-
OeneHHbIX TUNOB, YTO cnocobeTBYeT Npoueccy BuisgopoBneHus (Dexter et al. [50]).

3. OMT xapakTepUCTUKN NOBEPXHOCTU MaTepuanoB, UCMONb3yeMbIX B KaTeTepax, UMeloT onpeaensio-
LLlee BNTUSAHNE Ha aaresnto baktepmn n npoTENHOB Ha BHYTPEHHIOK M BHELLIHIOK MOBEPXHOCTU, YTO, B CBOHD
oJvepenb, CKa3blBaeTCHd Ha pUCKe 3aHeCceHNda MHGpeKL U NI 3aKyNOopKK KaTeTepa.
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4. VlameHeHMe MUKpoTOoNorpaun NOBepXHOCTU, HanpuMep HaHeceHue MUKpouapanuH Unm Opyrou
onpeageneHHON KapTUHKN, OKa3blBaeT BNUAHWE Ha agresunto M HanpaesneHne ABMXKEHUSA KNeTOoK onpeae-
NeHHbIX TUNOB Ha noBepxHocTU (Alaerts et al. [46], Dewez et al. [49]).

5. AnaonpeaeneHHbIX MeaAUUUHCKUX U3OENNINA, HANpUMep opTonegnyeckux MMniaHTaToB U cOCcydUC-
ThIX NPOTE30B, MEXaHUYECKME CBOUCTBA MOTYT Bbl3biBaTb OMONOMMYECKYIO peakuuio, Hanpumep nepe-
CTPOWUKY TKaHM.

[TpyumedaHune—>Popma n reoMeTpnHecKkme pasmepbl MEANLUMHCKNX U3OENUN N X YaCcTeEU MOryT OKasblBaTb
BNUsIHUE Ha BMONOIrMYEeCcKNe CBOUCTBA N3AENUN. ITO KACaeTCs, HanNnpUMep, OTHOLLEHUS NOBEPXHOCTU K 0ObEMY, TONWUHBLI U
dopMbl NO OTHOLWLEHUIO K MNOTOKY KpoBU. Hdopmaumsa No KOHKPETHBIM M3AENUSAM MOXET ObITb HaNneHa B COOTBETCTBYIO-
LMX cTaHOapTax Ha JaHHOE U3gernue.

HacTosawmn ctTaHgapT coaep XUt paa npumepoB ¢ onucaHnem OMT napameTpoB 1 MeTOAOB, KOTOPLIE
MOTYT ObITb MCMOMNb30BaHbI ANd nonydyeHnss ®MT xapakTrepUCcTUK MaTeEPUanoB, MCNOMNb3yeMbIX AN MeaULMH-
CKNX N3genun.

N3rotoBUTENN MEANLMHCKUAX N3OENNN OOIMKHBI BbIOpaTh COOTBETCTBYIOLWME NapaMeTpbl M1 MeToAbl, a
TaKke obocHOBaTbL cAaenaHHbIN BLIDOP.

CTeneHb OLLleHKU CBOVUCTB MaTepuanoB A0IMKHa oTpaXaTb npupoay U AnnMTenbHOCTb KIMMHUYECKOoro Npiu-
MEeHeHUs, a Takke MOXeT NpeaAcTaBnsaATb UHTepec ANd oueHKn buonorndeckon besonacHoctn nsgenud. PMT
XapaKTepUCTUKN OOMKHBI TAKXKe oTpaKkaTb TUN MaTepuana n ero gmsn4yeckoe CocTosdHMe, HanpuMmep Teepaoe
Teno, XXUAKOCTb, rerb, NoaMmMmep, MeTarsns, KepamMmuka, KoMno3nT UM matepuan bnonorm4eckoro NponcxoXae-
HUA. OueHKa CBOUCTB MaTepUanoB, Kak npaBuno, TpedbyeT TeCHOWU Koonepauum MaTepuanoBeoB, aHanUTUKOB
M 3KCNepPTOB NO OUEHKEe pUcKa.

6 lNpouenypa onpeneneHnsa CBOUCTB MaTepuanos

6.1 O6wmMe nonoxeHUN

Bribop aHannTn4yeckux MeTooB AUKTYETCA TEM, Kakast UHpopMaLus A0TKHA ObITb NofTyvyeHa Ans OueH-
kn. Mepen Tem, Kak paspabaTbiBaTb HOBbIE METOAbLI, HEODXOANMO N3YYNTL CYLLIECTBYIIOLLME CTaHAapTbl, MOHOT-
papun, HaydHble cTaTbW U ApYyrue Hay4vHble UCTOYHUKU MO COOTBETCTBYIOWEN TEMATUKE Ha NpegMeT yxKe
CYLLIECTBYHOLLMX METOAOB TeCTUpOoBaHUA. MeToabl, HanAeHHbIE B nUTepaType, A0MKHBI ObiTb COOTBETCTBYIHO-
LM obpasoM aganTUpoBaHbl M NOATBEPXKAEHLI Nepea Ucnonb3oBaHnem. Ecnu cywecTeyone MeToabl He
NoaAxXoaaT, TO Toraa HeobxoaMMO NPOBECTU pa3padboTKy HOBLIX METOOB.

AHanMTn4eckne metoabl AOMKHbI ObITb NPOBEpPeHbl, NOATBEPXKAEHbI U ONUCcaHbl B pasaenax 7 u 8. Noa-
TBEPXOEHNE aHaNUTUYECKOro MeToda — 3TO MPOLLECC, B KOTOPOM YCTaHaBMMBaETCHA NPUroQHOCTb XapaKTe-
PUCTUK, MONYYEHHbIX AaHHBIM MeToAoM, TpeboBaHNAM COOTBETCTBYHOLWEro aHanuTU4eckoro npumMeHeHus.
AHannTU4yeckne Mmetoabl A0MKHbI ObITh NOATBEPXKAEHBI COOTBETCTBYIOLLUMN YTBEPXKAEHHBIMWU XapaKkTepUCTU-
KaMW: TOMHOCTb, oWnMbKa namepeHus, cneundnyHoCcTb, npeaen AeTekTupoBaHua, npeaen Konm4ecTBEHHON
OLEeHKWN, MMHENHOCTb, AnanasoH, MPOYHOCTb, CONPOTUBNAEMOCTb U CUCTEMHAasA NPUrogHOCTb.

AOeKBaTHOCTb NOSTyYEHHbIX JaHHbLIX Ha KaXKA0oM 3Tane npoueaypbl OLLEeHKU CBOUCTB MaTepranoB A0IMKHa
ObITb MOATBEPXKAEHA HAa OCHOBE aHanusa pUckoB. [laHHasa npoueaypa AoimKHa KacaTbCd KaXKaoro matepuana
Mo Mepe ero NOosIBIEHUS B KOHCTPYKLUNN KOHEYHOTO U3aenuns.

[ PMMEe4yYaHWE— HOCTE]BLLI,I«-’II{ MOXET PeKOMeHA40BaTb UCTNOJIb30BaHUE COOTBETCTBYHILWUX aHAITMTUHECKUX Me-
TOAO0B. B OTCYTCTBUE Kaknx-nmbo HavanbHbIX AdHHbBIX TO CBOUCTBaM MaTepunalrioB Bbl60p COOTBETCTBYHKIWMNX aHATIMTNYHEC-
KUX METOA0B MOXET ObITb caellaH Ha OCHOBE aHallu3a JInTepartypbl.

6.2 KauecTBeHHas oLeHKa

OnuceiBaloT MaTtepuan/usgenue 1M Uenb ero Ucnonb3oBaHuda. PekomeHayeTca OACKYMEHTUPOBaHHOE
KauecTBeHHoe onucaHne ®MT xapaKkTepUCTUK KOHEUYHOTo N3aenust, BKIovas XapakTepUCTUKN KaXkaoro marte-
puana, ncnonbsyemoro B usgenuum (cm. 3.2 n pasgen 4 NCO 10993-1) (cm. npunoxxeHue A). YpoBeHb KauecT-
BEHHbIX AaHHBIX OOMMKEH OoTpaXaTb KaTeropuio mMeguuuHcKoro msgenusa B TepMUHaxX WMHBA3UBHOCTU W
ONMNTENbHOCTU KNMNMHNYECKOTro MCNOMb30BaHUSA, a Takke Npupodbl AaHHOMo MaTepuana.

KavyecTBeHHOe onncaHue, no Mmepe BO3MOXHOCTW, AOIMKHO BKAOYATL AeTan napTUM UNn NoTa, NoCTaB-
LMKa U cnelndprKaLuno ans KaXaoro matepumana.

N3rotoBuTeIM MeAULMHCKOro n3aenns AoMKHblI UMeTb Ka4eCTBEHHYIO U KONMMYeCTBEeHHYI0 MHpopMaL Mo
O XapakTepucTmkax KoHeuHoro npoaykra. Takast tHpopmMaunusa MOXKET ObITb Mony4YeHa oT NocTaBLMKa UCXOOHO-
ro Mmatepuana, U3 nurepaTtypbl UK NyTemM AononHUTENbHOro TectupoBaHusa. PMT xapakTepUCTUKM AaHHOTO
MaTepuana aoKHbl MMBO HaxXoaUTbCsl B COOTBETCTBUM CO cTaHAapTaMu, MPUHATBIMU AN AaHHBIX MaTepua-
NnoB, 6o ObITL NpeaocTaBNeHbl U3roToOBUTENEM. Ha 3TOW HAYanbHOM CTaann HEOOXOANMO NMONYHNUTb KaK MOXK-
HO bonbLIe MHpopMaLU K, YTODBLI 0becnevynTb NoOHUMMaHUe BO3SMOXHbIX OnacHOoCTEeN (MOTEeHUMANBbHBIX PUCKOB) U
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BO3MOXXHbIX MPEUMYLLIECTB OT UCMOTb30BaHUA AaHHOro MaTtepuana n oUeHUTb ero NPUroaHoCcTb ANt AaHHOIo
npumMmeHeHus. [laHHaa oueHka OyaeT B JanbHerwem ynydweHa no mepe nonyvyeHus OonoHUTENbHON
MHpOpMaL K B NpoLecce paspaboTKy npoayKra.

6.3 3KBUBaNeHTHOCTb MaTepuana

HacTbio CLEHKU NPUroaHOCTU MaTepuana aBnaeTCs ConocTaBneHne 3sTUX AaHHbIX C LLenbio onpeaeneHus
3KBMBANEHTHOCTWN AaHHOIo MaTepuana marepumany, UCnofib3yeMomMy B U34eNnUn C TON XKe ANTMTENbHOCTbHO KIN-
HUYECKOro UCNONb30BaHUSA, MONYYEHHOrO B pe3yrbTaTe TOro Xe npoLecca N3roToBMEeHNUSA U NOABEPTHYTOO TOM
Xe npoueaype ctepunmsauun, Hanpumep, ans yctaHoBrneHns 6e3onacHoro u 3 ekTUBHOrO UCNOb30BAHUS
MaTepuanoB B NPOAYKTe, NpeaHasHavYeHHOM AN KOHTaKTa ¢ KoxkeWl. B npnnoxeHun A cogepXntcsa aanbHen-
Lee PYKOBOACTBO, COMMacHO KOTOPOMY MOXHO CyAnTb 06 SKBUBANEHTHOCTU MaTepuana, a B npunoxeHun B
coaepXntca uHdbopmMauus, Kacarwlasaca cneuuanbHoOro criydaa martepuana, UCnonb3yemoro B BUae
HaHo4acTuL, (pasmep < 100 HM XOTH BbI B OAHOM U3MEPEHNN).

6.4 KonuyectBeHHbIe AaHHbIe

B cny4yae, ecnn kayecTBeHHOW MHbOpMaL MM O MaTepuane He 4OCTaTOYHO AN onpeaesieHns ero nosHom
MPUrogHoCcTU, Heobxoanmas KonmnmdecTBeHHasa MHdpopmMaumsa AormkHa ObiTb nofyyeHa, JOKYMEeHTUpoBaHa U
nogBeprHyTa oueHKam Ha Mosib3y U PUCK.

6.5 KonunyecTtBeHHasd oLeHKa

HacTbio oUeHKU BUONMOrm4yecknx CBOUCTB MeOULMHCKUX U3OenniA sIBNAETCHA NoNyyYeHne OoCTaTOUHOM
KOnM4ecTBeHHON MHdopMaLunn, HeobxoaMmMon Ang Toro, YTodbbl OLEHUTL MPUIroaHOCTb UCTMOSIb30OBAHUA BCEX
MaTepuanoB Nno Ha3Ha4YeHUo B rOTOBOM AN NPUMEHEHUS n3gennn. 3TN KONUMYECTBEHHbIE XapaKkTepPUCTUKK
MOTYT ObITb COMOCTAaBNEHLI C COOTBETCTBYHOLMMU AaHHBIMW, NONTYYEHHBIMW A9 MaTeEpUanoB U/ roToBbIX
Ons npuMmeHeHnsa Mme auLMHCKUX n3gennin, besonacHocTb U 3PP EKTUBHOCTb UCMOMb30OBaAHUA KOTOPLIX AN1S AaH-
HOW Uenun KNMHUYeCKN ycTaHoBNeHa. [1oNne3Ho Takke CoOnocTaBUTb KONMMYECTBEHHYHO MHOPMAaLUIO C MHAOP-
MaLunen, NnoNy4YeHHoOM AN MaTepuanoB U NPOAYKTOB, XapaKTepPUCTUKN KOTOPBLIX HE NMPUrodaHbl ANs AaHHOTO
Mcnonb3oBaHUA. Takast nonHag oueHKka HaxoauTcd 3a npegenamMmm obnact NnpUMeHeHuUsl HacTOoSALWEero cTaH-
aapta n oyget OONOMHATbLCHA CBEAEHUAMU, B3ATBIMUA U3 MHOMMX APYrMX vacTen cepun mexayHapoaHbiX
ctaHgaptoB NCO 10993, a Takke byaet ncnonb3soBartsb MHGQopMauunto, cogepxawyrocsi B NCO 14971,

7 XapakTepucTu4yeckue napameTpbl U MeTOAbI

B pasgene 6 cdoopmynmpoBaHbl KayecTBeHHbIe U KonudecTBeHHble PMT xapakre pucTukm aAns Mcnosb3o-
BaHWSA NX NPU OLLEHKE NPUroaHOCTN U pucka. B Tabnuue 2 cymmupyoTcst NpuMepsbl napamMmeTpoB, HE0OX04NUMBbIX
1151 OL|eHKN CBONCTB MaTepuarnoBs, U NpUMepbl METOAO0B, KOTOPbIE MOMYT ObITb UCMOSIb30BaHbI A1 MONYyYeHUs
Ka4eCTBEHHOW 1N KonndyecTBeHHoW nHdopmaumn. CooTBEeTCTBYIOWNE cTaH4apThl /NN CChINKN AaHbl AN
KaXkOQoro napameTpa, HanpumMep ana tonorpadounn. He Bce napameTpbl U CBA3aHHbIE C HAMWU MeTOAbl MOTYT ObITh
TPUMEHeHbI AN MaTepnanoB BCeX TUMOB. XapaKkTepHble napamMeTpbl criegyeT BblOnpaTb COOTBETCTBEHHO
MaTepuany unn roToBoMy Ana npuMeHeHns MmeauuuHckomy nagenuvio. Benegcteune mHoroobpasns meauuuH-
CKUX U3ENTNA YyCTaHOBIIEHO, YTO He BCe MapaMeTphl, NpUCYLLIMe AaHHOMY MaTtepuany, byayT cyLlecTBeHHbl AN
BCEX UITN HEKOTOPLIX NPUMEHEHU MeaUUUHCKMX n3genuin. Kak otmedaeTtcs B 6.2, cTeneHb OLLEeHKM CBOWCTB
MaTepuanoB, KOTOPYH HeobXoaumMo TMpUMEeHUTb, onpedenseTca WHBA3UMBHOCTbD W ASIUTENbHOCTbHO
KIMUHUYECKOro NCMoNb3oBaHUA NPY AaHHOM NMPUMEHEHNH.

AHanUTUK KU cneunanuct B obnactn matepunanoseaeHns B NpoLiecce KOHCYMbTaLWA ¢ 3KCNepTOM Mo
OLLeHKe pu1cKa A0MKHbI onpeaennTb, Kakne napamMmeTpbl CYLLECTBEHHbI MPU OLEeHKe MaTepuana nnnm MmeauLnH-
ckoro nsgenus. CooTBeTCTBYOLNE JaHHble AOMMKHbI ObiTb NOMYYeHbl AN BCEX NapaMeTpoB, ABMAOLNXCS
CyLleCTBEHHbIMW MO MHEHWUIO 3KCNepTa Mo OLeHKe pUcka.

[MTpumeyaHwue—Onda NPUPOAHLIX MAKPOMOIIEKYN BAKHO, YTODbI OpraHuam (Mnu €ro 4acTb), SABMSICWUACH UX
MCTOMHMUKOM, a TAKKe ero NponcxoxageHmne/coctossHme doinu 6l naeHTUMULUMPOBaHbLI C camMoro Havana. Cepusi cTaHOapTOB

NCO 22442 onncbiBaeT 6e3onacHoe UCNofb30BaHME DUOTKAHEWN XXUBOTHOIO NPOUCXOXAEHUA N UX MPOU3BOAHbBIX NMPU U3ro-
TOoBNeHun megnumHckmnx nagenun. EN 455-3 onnceiBaeTt oueHKY PUCKOB, CBA3AHHbLIX C OCTaATOYHbLIM COAEPKaHNEM MPOTEN-
HOB B HaTyparbHOM NnarTeKce.

[TpnpoaHble MaKpPOMOSEKYIbI, UCMOMb3YEMbIE B MEAULMHCKUX U3OENNAX, BKIHOYAOT B cebs Denkun, rmu-
KONPOTEWUHbI, Nonmcaxapugbl, kepaMmnky U gpyrue coeguHeHua. [Npumepamim Takmx coeauHeHUnN aBnaoTCA:
XXenaTuH, KonnareH, anactuH, ubpuH, anbbyMuUH, anbrMHaT, LeNnoosa, renapuH, Xmtosad, nepepaboTaH-
Hble KOCTW, KopannoBasa 1 HatyparnbHasi ryoka. Bce atn matepuanbsl MOryT ObITh NepepadoTaHbl, OHULLEHBI U
MOONPUUMPOBAHLI A0 pas3NMYHON cTeneHn. MHorne m3 aTux matepuanoB onnucaHbl B papmMakonormyecknx
MOHOTrpauUax. XapakTepUCTUKA 3TUX MaTepranoB coaepxaTtcsa B HekoTopbiX cTaHaapTax ASTM FO4.
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Tabnwua 2—lNpumepbl napamMeTpoB U METOAOB UCCMEeAO0BaHUA MaTepuanos, BKNO4Yasa NONMMMepbl, MeTanmnbl, Crna-
Bbl, KEPAMUKY U NPUPOHBbIE MAKPOMOMNEKybl

[Tpumepbl MeToaoB (He
[Tlpmepbl aHaNU3npyembIx Konu4ecr- KavecT-
BCeODBEMNOLLWE UNK - y CTaHoapTt unum cceinka
NapameTpoB BEHHbIU BEHHbIU
€AUHCTBEHHbIE)
[TopuctocTtb
O6LLI,8FI OM X —
Aacobuus rasa (b3T) — X
PTYTHaA NOPOMETPUSA — X ASTM F1854-01, [19]
“enveBast MMKOHOMETPUS X — NCO 18754, [22]
CBAA3HOCTb COM — X ACO 18757, |23]
ACM X —
Martpuua CoM — X
ACM X —
Mopdronorus
Kpnctannn4HoCTb PeHTreHOBCKas Aandpakuums X X
OM X —
CK X X
COM/OMIT X —
ACM X — ASTM Fob65, [35
ASTM F754, [38
AMOpPEHOCTE AMTA X X ASTM F2081, [42]
ACM X — ASTM F2183, [44]
MHOrohasHoCTh OM X X Hasegava and
ACM X — Hashimoto, [55]
M X — Kajiyama et al., [58]
Kaji tal., [59
TBepaas/markasi CTpykTypa OM X X ajiyama et al., [59]
ACM/C3M X X
SMI X —
YnbTpasByK X —
[loBepXHOCTHAA 3Heprnsa/3apsaa
napodoBHbIV CmMaunmBaemMoCcTb  (KOHTaKT-
HbIW Yron) X X
[ nagpodunbHLIN CmaumBaemMoCcTb (KOHTAaKT-
HbIA yron) X X EH 828, [27]
A,EI,COpEiLI,MFI NnpoTenHa KMB mnnm IN'INpP X X Collier et al., [48]
KJICM X X Dewez et al., [49]
Bruoxummnydecknin aHanus X X Dexter et al., [50]
PaANOUMMYHOTECT X X E5%ara and Okahata,
OTTankvMBaHue npoTenHa KMB wnn T1INP X X I[kalia, 58]
KIICM . X X Jenney and Anderson,
buoxnmmnyveckmm aHanma X X 57]
PaAMOMMMyHOTECT X X Kishida et al., [60]
[TpukpenneHne KNeTok M_?C Donald et al., [69]
- 00WKMe KNeTKN YenoBeKka OM X X Niikura et al., [69]
- KIeTKM KPOBU YeNoBEKa KMB X X Qurk etal., [71]
- cneundn4eckne KneTku Ye- Senshu et al., [72,
NoBeKa KIMCM X X Senshg etal., [74
- 06wume GakTepun Sevastianov, [75]
- Knacc cneumdmnyecknx dak- Tamada et al., [77]
Tepuii itushkin et al., [78]
Vasilets et al., [79]
OTTankuBaHme KrneTok Wagner et al., [80]
- 0bWIMe KNeTKN YenoBeKa OM X X Weber et al., [82)
- KINETKWN KPOBW YenoBeKa KMB X X |
- cneununyecKkne KneTku Yve-
NnoBeKa KIICM X X
- 00wme bakTepun
- Knacc cneundmnyeckmnx bak-
TEPUI
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OkonyaHue mabnuupl 2

[Tpumepbl MeToaoB (He
[Ipumepkl aHANU3NpyemMbIX Konu4ecr- KavecT-
APAMETPOB BCEODBEMNOLLKE UNK S OHHbh ORI CTaHoapT unu cebinka
eJUHCTBEHHbIE)
ConpoTMBNEHNE NCTUPaHUIO ASTM D968, [31]
CtabunbHocTb o0bpaboTaH- ASTM D1044, [32
HOW MOBEPXHOCTU NK X — ASTM D1894, KK}
HOBerHOCTHOE TpeHne HOTepFI 00beEMA, N3aMmepeHumne ASTM D4060, :34:
HaTsXXEHUA X X ASTM D732, [36]
KoadhdpunumeHT TpeHuns X X ASTM F735, [37]
ACM/ASM X X ’
ASTM F1978, [41]
Tonorpadus NCO 3274, [1]
[ToBEpPXHOCTHOE XUMUNYECKOE NCO 4287, [2]
KapTUpOBaHUE POC/OCXA X X NCO 4288, [3]
BIM-BUMC X — NCO 5436-1, [4
OUKC/MHIBO X — NCO 5436-2, [5
OUKC-mmkpockonus X — NCO 11562, [11]
OUKC-nmamKuHr X - NCO 12179, [12
SQHPA-COM X — NCO 13565-1, [15
PamaH X — NCO 13565-2, [16
I3MA X X NCO 13565-3, [17
NCO 18754, [22]
NEDOXOBaT?CTb NCO 18757, [23]
- TNaaKUK COM X — EH 623-4 [2’5]
- N3PbITbIN ACM/C3M X X Alaerts et’al (46]
- LUTPUXOBAaHHbIW Tpubonorus X — kada, [56] K
- HeperynsapHas tonorpadous Kajija;'na et al., [58]
(«XONMBbI», «O0NMNHbBI» ) NpodunomeTpus X — Kumaki et al., [63]
Senshu et al., [72
Senshu et al., [73
Senshu et al., [74
HacTnubl
Pa3mMmep OM X X ASTM F1877, [40]
PacnpeageneHne no pasme- NCO 13319, [13]
pam INazepHas andpakums X X NCO 13320-1, [14]
TpexmepHas dpopma AHanun3 n3obpaxeHus X X MCO/TC 13762, [18]
dunbTpbl (CUTA) X — NCO 17853, [21]
COM X — ER 725-5, [206]
OuepTaHue u popma COM X X
ACM/C3M X X
OM X X
HabyxaHune
lornoweHne soasbl PCB X X
lornoweHne pacTBOpUTENA PCP X X
IameHeHne popmbl AHanun3 n3obpaxxeHus X X NCO 17190-5, [20]
"loBepXHOCTHAA TpeLwmnHa OM X X Moskala and Jones
COM X X [66]
OMIT X X
Habop macceol MukpoBech! X X

8 OT4yeT O NONYYEeHHbLIX AaHHbIX

OTYeThI N0 N3MEPEHUAM AOCMKHBI TOYHO PopMynupoBaTh Lienb NpoBeaeHUs OLEHKN CBOUCTB MaTepma-
0B 1 NP HEOBXOAUMMOCTU ACITKHBI COAEPXKaTb!

a) getanbHOeE ONUcaHUe MaTepuarnos U roTOBbIX K MPUMEHEHUIO MeaULUHCKUX N3aeNnN;
b) meToabl, UCNONb3yemMble ANA onpeaeneHUa CBOUCTB MaTepnanoB;
C) Nony4YeHHble KONMMYECTBEHHbIE AaHHbIE.

B Tex obnacTax, B KOTOPbIX CTAHAAPTOB HE CYLLIeCTBYET, NoNy4YeHHble Ka4eCTBEHHbIe 1 KONMUYECTBEHHbIE
OaHHble byayT cobupaTbea U JOKYMEHTUpoBaTbeA A1 MHOPMAaLUOHHbBIX Lienen.
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[MpnnoxeHwve A
(cnpaBo4HOe)

MpuHUUNBLI ANA OLEeHKU 3IKBUBANEHTHOCTU MaTepuana

B 6.3 gaHHble N0 CBONCTBaAM Matepuarna ncrnonb3yoT AN OLEHKU PUCKA NPU MPUHATUN peLlleHns 06 3KBUBANEHTHOC-
TV NPearnoXeHHOro matepuana ToMmy matepuany, KOTOPbIU yXXe UCMONb3yeTCs B KIIMHNYECKOW NMPaKTUKE UM B TOTOBOM K
NPUMEHEHNIO MEANLMHCKOM N3AENUN B TOWN Xe KNnHn4Yeckon obnactu. KnoveBbiM NPUHLUUNOM NPU BBIHOCE AAaHHOTO CYX-
NEHUS SABMNAETCH TOT PaKT, YTO CBOUCTBA NPeaNoXeHHOro matepmana unm meanUnHCKoOro n3genuvs, KacatLme cs bnonorm-
yeckon 6e30MacHOCTM U KIIMHUYECKOro MPUMEHEHUs!, 3KBUBANeHTHbl aHanorm4yHbiM CBOWCTBaAM Martepuana unw
MeONLUMHCKOIO N34eNus, KOTOPbIN yXXe UCNONb3yeTCs B KINMMHUYECKOU npakTuke. Crnegyowmmn CrMcoK COaepXUT NpUmMepsbl
TOr0, KaK TaKasi SKBUBANEHTHOCTb MOXET ObITb YCTAHOBNEHA, U SBNAETCH PYKOBOACTBOM K NPOBEAEHUIO TAKMX OLLEHOK, OMNKU-
CaHHbIX B pasaenax 5 u 6:

a) npeanoXeHHbI maTepuan NN roToBoeE K NPUMEHEHU IO MEANLMHCKOE n3aenue yaoBneTBOPSIET Mo AN TENbHOC-
TV KOHTaKTa " UHBA3MBHOCTU CYLLLECTBYIOLWEMY CTaHO4APTY NPU €ro ncnonb3o0BaHUM Mo 4aHHOMY Ha3HavYeHuto;

b) npeanoXeHHbIW MaTepuan nnn roToBOE KNPUMEHEHN IO U3AENNE YXKE UCMNONb3YeTCH B Bonee MHBA3UBHbIX NPUME-
HEHUSAX, YEM TO, KOTOpPOE pacCMaTPUBAETCH,;

C) NPeanoXeHHbIn MmaTtepuan Unn roToBoe K NpUMeEHeEHUIo ndgenne obnagaet cBOUCTBaAMN, OYEHb BIU3KNMU K
CBOMCTBaM COOTBETCTBYIOLWLEro Matepuana nimn rotToBoro K IpUMeHeHno n3genuns, KOTOpbIe YXXe UCMONb3YITCH B KITMHU-
YeCKOW MNMpaKkTUKe.
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[MpnnoxeHwe B
(cnpaBo4HoOe€)

HaHo4yacTuubl. CneynanbHoe NOAAICHEHUE NPUHLUMNOB OLEHKU
3KBUBANEeHTHOCTU MaTepuana u 6MonorMyeckux CBoMcTB

B cnyvae, ecnn matepuan coctomt nad Hado4vactul (HY menbwe nnn paBHble 100 HM B gnameTtpe), TO HENb3S CHU-
TaTb, YTO ero PU3NKO-XMMmnveckue n bBUonormieckme CBONCTBA IKBMBANEHTHLI COOTBETCTBYIC MM CBONCTBaAM MaTtepuana,
COCTOSILWLErro n3 Yactuy bonbllero paamepa, HanpumMmep B MUKPOHHOM AnanasoHe nnm ewe donblumnx pasmepos. HY, npouns-
BOAUMbIE B KOMMEPYECKOM MacwTabe, M3roToBMeHb!, HaNpUMep U3 NepexoaHblX MeTannoB, KPEMHUSA, yrnepoaa (0aHo-
CTOPOHHUE yrnepoaHble HAHOTPYOKKW, ynneperbl) 1 OKUCIOB MeTannoB (OKena uMHKa, anokena tntadHa). HY gornxHbl
OLEHMBATbLCA B KaXX40M KOHKPETHOM Criy4vae C y4eTOM HanpaeleHUs n 4nuTenbHOCTU MPUMEHEHUSA, a TaKXKe B3auMoaen-
CTBUS CXUOKOCTAMMU, KNneTkaMmm n TKaHsamn. 3sectHo, uTto HY nmetoT TeHAeHUMIO K arperauum.

CornacHo HEMHOIMOYNCNEHHbIM UCCNeaoBaHNAM TOKCUYHOCTU HaHOYacTUL, HaXo4saWmnXcs B NPON3BOACTBE, OHM
NMMEIOT YHUKalbHbIE PUNKO-XMMUNYECKUE CBONCTBA U MNPOABIAIOT NEroYHy0 TOKCUYHOCTb MNPU BbICOKUX 403ax, KoTopas,
No-BMANMOMY, CBAA3aHa ¢ BonblWKMM OTHOWEHMEM NoBepxHOCTU K macce (Donaldson et al., [51]; Dreher, [52] Everitt and
Bermudez, [54]; Lam et al., [64]; Warheit et al., [78]). JlerouHoe Bocnanenune, Bbi3aBaHHOE yrnepogHsimm HY, pacteT npsmo
NPONOPLUOHANBHO 0BLWEN MOBEPXHOCTU BHECEHHbIX YacTUL, Npu4emM A0NONTHUTENBbHOE OCNOXHEHUE MOXET ObITh BbI3BAa-
HO MPUCYTCTBMEM MOHOB NEPEXoaHbIX meTannoB Ha noeepxHocTn HY (Brown et al., [47]; Wilson et al., [83]).

OTnnymne B BOCNPUUMHUUBOCTU NMErovyHOW TOKCUYHOCTU K BAbIXaembiM HY anokcnmpa tutaHa bonbliero pasmepa
Habnoganoch gaxe Ans rpbi3yHoB. Hanbonbwen BOCNPUMMUYMBOCTBIO 006Naganu KpbiCbl, NPOMEXYTOYHON — MbILLUK, a
XOMSIKM BbInn coBcem HevyBCcTBUTENBbHBI (Everitt and Bermudez, [54]). HY moryT nepepacnpeaensiteCa no OTHOWEHUIO K
MECTY UX BHECEHUS, Hanpumep, nocne sasixaHns HY, oHK, Kak BbINo NokasaHo, ABUIratoTCs Mo HOCOBOMY HEPBY B MO3I U U3
nerknx nonagatoT B KpoBb (Kreuter et al., [61]; Kreyling et al., [62]; Nemmar et al., [67]; Oberdorster et al., [70]). BHeceHne B
nerkne HY nonnctnpona npmBoguno K Koarynsaumm KPOBM y XOMSIKOB, Npu4emM 0bpasoBaHme CryCTKoOB BO3pacTarno rnpm amMmm-
HUpoBaHun noepxHoctTn HY, T.e. genano nx bonee peakunoHHo-cnocobHbiMU. (Nemmar et al., [68]). HY maTepuanos,
L
r

aobopoT XapakTepU3yemMblX HU3KOU TOKCUYHOCTBIO M HU3KOW PACTBOPUMOCTbIO, MOTYT FreHEPUPOBAaTL CBODOAHBbIE paanKa-
bl HQ CBOEN NOBEPXHOCTU, YTO BbI3bIBAET IDPEKT NOABNEHNUA CUTHANTBHOIO KanbLUWS, YTO, B CBOIO o4vepeb, MOXET NPUBO-
ONTb K BocnaneHuto (Stone et al., [76]). MNpu koHTakTe ¢ HY po3y cneayet oueHmBaTtb He No 0bwen macce HY Ha kr maccl
Tena, a no obwen nnowaam nopepxHoctn HY n macce HY Ha kr maccel Tena.

Mpunoxenve C
(cnpaBo4HoOe€)

CBefeHUA 0 COOTBETCTBMU HaLMOHaNbHLIX cTaHaapToB Poccunckon ®depepauuu
CCbITOMHbLIM MeXAYyHapoaHbIM CTaHgapTam

Tabnnuya C.1

Obo3HaYvYeHne CChITOYHOro

O603Ha4eHne 1 HAMMEeHOBaHWE COOTBETCTBYHOLLEro HAaLMOHANbHOIO CTaHaapTa
MEXAYHapPOAHOro cTaHaapTta

NCO 10993-1 [OCT P WCO 10993-1—2009 WNapenus megnumHckme. OueHka BMonormyeckoro aeu-
CTBUSA MeanumHckux nagennn. Hacto 1. OueHka n nccnegoBaHus

NCO 10993-18 [OCT P MCO 10993-18—20092 N3pgenna meanumHckme. OueHka OMONOrnYeckoro
OENCTBUA MeanunmHCcKuxX nagennn. Hactob 18. KlccnegoBaHne XMMUYeCKUX CBOUCTB MaTe-
PNanoB
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OIryn « CTAHAAPTUAR®OPM», 123995 Mockea, ['paHaTHbIn nep., 4.

www.gostinfo.ru info@gostinfo.ru
HabpaHo Bo ®I'Y[1 « CTAHOAPTNH®OPM» Ha [MTOBM.
OtnevaTtaHo B punuane Oyl « CTAHOAPTUR®OPM» — tun. «Mockosckun nevatHuk», 105062 Mockea, JlanuH nep., 6.




