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Mpeaucnosue
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OcHOBHble nonoxeHua» u FOCT 1.2—2009 «MexrocygapCTBeHHas cucTtemMa CcraHgapTusauuu.
CTraHaapTbl MEXTOCyAapCTBEHHbIe, MPaBnna U pekoMeHAaLUmum No MeXrocyaapCTBEHHOW CTaHAapTM3aumu.
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BBeneHue

CobntogeHne nonoxenni  ctangaptoB  cepum ISO 10993  «OueHka
Bmonornyeckoro  AencTBmMa  MEAUUMHCKMX  M3genui»  nosponut  obecneyntb
CUCTEMHbIA NOAXOL K WCCrefoBaHWo OMOnorMyeckoro AeNCTBUS MEAVLMHCKNX
n3genui.

Llensto  aTux CcTaHaapToB He sBnseTca  Oe3yCroBHOE  3akpernneHue
€anHO00pasHbIX METOLOB WUCCMEAOBaHUA U UCTIbITAHUA 3a rpynnamm O4HOPOLHbLIX
MEAMNLMHCKUX N3LEMNUA B COOTBETCTBUM C MPUHATON Knaccudukaumen mx no sugy m
ANUTENBHOCTU KOHTakTa C OpraHM3aMoM 4enoeeka. [103ToMy nnaHupoBaHve W
NnpoBeAEHME WCCNEAoBaHUA N UCMbITAHWA AOSMKHbI OCYLLECTBNSATL CneunanncTbl,
VMIMetoLLMe COOTBETCTBYIOLLYIO MOArOTOBKY W1 OMbIT B 06MNacTn CaHUTapHO-XUMUYECKON,
TOKCUKOSIOTMYECKON 1 BNUONOrMYECKOn OLEHOK MELULMHCKUX N3AENNIA.

CraHpaptbl cepum I1ISO 10993 9BNAOTCA PYKOBOASALLUMMW [OKYMEHTaMW AMS
MPOrHO3NPOBaHUS N UCCNELOBaHNS BUONOrMYECKOro LENCTBUS MELULMHCKNX N3 EMNNA
Ha cTagumn Bbibopa mMaTepuanoB, NpefHasHa4YeHHbIX NS UX U3rOTOBMNEHMS, a Takke
A9 UCCIefoBaHNN rOTOBbIX U3AENNN.

B cepuro ISO 10993 BxoasT cnegyrowme yactu nog odwmm HassaHem « OLeHka
BMONOrM4ecKoro AeNCTBUA MEANLMHCKNX U3LENNAY:

Yactb 1 — OueHka 1 nccnepoBanms;

Yactb 2 — TpeboBaHmsa k 06paLLeHNIO C XMBOTHBIMU;

Yacte 3 — WUccneposaHs reHOTOKCUYHOCTW, KaHLEPOreHHOCTU WU TOKCUYECKOro
JeNCTBMSA Ha PenpoayKTUBHYIO OYHKLMIO;

Yacte 4 — MccnepoBaHne nsgenuin, B3anMoLenCTBYHOLMX C KPOBBHO;

Yacte 5 — WccnepoBaHne Ha LMTOTOKCUYHOCTL: METOAbI invitro;

Yacte 6 — MiccnepoBaHne MeCTHOro AeNCTBUA NOCHE UMMNaHTauum;

Yacte 7 — OcTaTouHOE copepkaHne aTUNeHoKecMaa nocrne ctepmnmsagmm,

Yactb 9 — OCHOBHbIE MPUHLMMLI MAEHTUDUKALUN 1 KONMYECTBEHHOIO onpene-
NEeHUst NoTeHUManbHbIX NPOAYKTOB Aerpagauum;

Yacte 10 — MccnenoBaHns pasgparkatowero U CEHCUOUNM3NPYHOLLEro eNCTBUS;

Yactb 11 — WccnepoBaHne 0OLWETOKCUYECKOrO AENCTBUS,

Yacte 12 — lMpurotoeneHne npod 1 KOHTPONbHbIE 06pasLbl;

Yacte 13 — WpeHTndukaums n KONMMYECTBEHHOE oOnpeaenieHne MpOoAYKTOB

Lerpagauum nonMMepHbIX MeaULUMHCKUX U3AEennii;

v
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Yacte 14 — WpeHTndukauma M KONMYECTBEHHOE oOnpefeneHve npoayKToB
Jerpagauum uafenuin U3 kKepamuku;

Yactb 15 — WpeHTudukauma n KONMUMYECTBEHHOE OnpeAeneHne npoayKToB
Aerpagauum nsgenu us MeTarnmnoe 1 Crnaeos;

Yactb 16 — MoaenunpoBaHme 1 UccrnegoBaHne TOKCUKOKUHETUKM MPOAYKTOB
Aerpagaumm 1 BbIMbIBaHWS;

Yactb 17 — YcTaHoBNeHWE NOPOroBbIX 3HA4YEHUIN AN BbIMbIBAEMbIX BELLECTB;

Yactb 18 — UccnenoBaHe XMMUYECKMX CBOWCTB Marepuaros;

Yactb 19 — WccnepoBaHne OU3MKO-XUMNYECKMX, MOPEONOrnyecknx 1 Tonorpa-
UYECKMX CBONCTB Marepuarnos;

Yactb 20 — MNpyHUpNbI 1 METOALI UCCIIEAOBAHUSE UMMYHOTOKCUYECKOTO AEUCTBUS
MEANLMHCKMX N34 EeNui.

ObvekToM CTanpapTa SBMSKOTCA MeToAbl MASHTUMUKALMM U KONMYECTBEHHOMO
oripeferneHns NPOoAYKTOB AerpajauuvM MeETanmnoB M CnnaeoB, KOTOpPasA BO3HUKaET B
pesynbTaTe 3MeKTPOXMMUYECKOro PasfoXEHUs MNpU B3aMMOAEWCTBMN MEAULIMHCKOIO
W3AEennsa Npu KOHTakTe ¢ GronormyecknMmn cpeaamm opraHmamMa.

B Takmx Ouonornyeckmx cpepax pasHble MPOAYKTbl  PasfoXeHUus  MoryT
B3auUMOLEeNCcTBoBaTb C OMOMOMMYECKON CUCTEMOW pPasnuyHbiMK NyTamn. [osTomy
MOEHTUDUKALUMA U KONMWYECTBEHHAA OLEHKa 3TUX MPOAYKTOB PasfOXEHUA SBMSHTCA
B&KHbIM LLIArOM A1 OLEHKM BUNOMNOrMYeckoro 4encTemna MeAULMHCKUX U3AENNNA.

[aHHble, nonydaemble B pesynbTate WASHTUPUKALUN U KONUYECTBEHHOO
onpeaeneHnss XMMMYECKOro CocTaBa MPOAYKTOB Aerpagauun, Cryxar OCHOBOW ans
OLEHKM pucka M, Npu HeobxoaumocTy, Gronorndyeckon 6e3onacHOCTU MEAMLMHCKNX
M3genni N3 MeTannos 1 cnnaeos B cootseTctBum ¢ ISO 10993-1.

[onyckaeTcsa NpUMeHeHVe ApYyrinx MeToaoB, obecneumBalrolmMx UaeHTUdMKaumo
M KONMMYECTBEHHOE OMpeaerneHve NpOoAyKTOB Aerpajaumm MeETanmnoeB W CnnasoB B

COOTBETCTBUM C TPeBOBaHNAMMN MEXAYHAPOAHBLIX CTaHAaPTOB.
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MEXFIOCYAAPCTBEHHBW CTAHABAPT

M3OENNA MEOULUNHCKUE .
OUEHKA BUWONOIr’M4YECKOIro genctenda MEgUMUMHCKNX U3QENUN
YacTtb 15

NaoeHTudukaumusa n KonmuecTBEHHOE onpeaerneHue NpoaykToB Aerpagauum
M3Oenuin U3 MeTannos 1 CrnasoB

Medical devices. Biological evaluation of medical devices. Part 15. Identification and
quantification of degradation products from metals and alloys

Aara BBeaeHns — 2013-01-01

1 O6nacTb NnpUMeHeHuUsA

HacToAwmin cTaHaapT COAepPKWUT OCHOBHble TpeboBaHWA K CUCTEeME MEeToAOoB
WCCNEeaoBaHns L4NA KONMYECTBEHHOrO aHanmsa MpPOAyKTOB Aerpagauuy MEeLVLMHCKMX
n3genuii U3 MeTanmnoB 1 CNaBoB UM COOTBETCTBYIOLMX 00pa3LoB MaTepuarnos, roToBbIX
ANS KMUHAYECKOrO NMPUMEHEHNS.

HacToAwmin ctaHgapT pacnpocTpaHseTcss TONMbKO Ha WCCrefoBaHUs MPOAYKTOB
aerpagauny, obpasylowmxca B pesynbTate  XUMUYECKMX W3MEHeHWId  cocTasa
MEAULMHCKUX WU3LENVIA, MPU WCMOMb30BaHUM METOLOB YCKOPEHHOW perpajauum B
ycnoBusix in vitro. CrnegyeT NogyepkHyTb, YTO pesynbTaTbl UCCINEeLOBaHUA YCKOPEHHBIX
UCTILITAHUIA MOTYT HEe OTpakaTb MOBEAEHUA U3LENVs WM Martepuanos B OpraHname
yenoseka. [ns MOMHOrO OMUCaHUA MPOAYKTOB Aerpajauum HeoGxoaumo NpuBneKaTb
CYLLECTBYHOLLME METOANKM XMMUYECKOro aHanmaa.

HacToAwmin  cTaHaapT He pacnpocTpaHseTcs Ha NpOAYKTbl  Aerpajauumu,
obpasytoLmecs B pesynbTarte MexaHUYecKmx Harpysok.

MpumeyaHue — [N onucaHUs MPOLECCOB MeXaHWYeCKOW Aerpajauuu, Takux Kak
M3HOCOCTOMKOCTb, HEOBXOAUMO MPW Hamuuuu MpUBMEKaTb CTaHAAPTbl A1 KOHKPETHOro Buaa
MPOAYKLMM, B KOTOPbIX KOMMYECTBEHHbIA aHanNn3 NPOAYKTOB Aerpajaluy NPOBOAUTCS C MOMOLLbHO
cneuynanbHbIX METOA UK.

M3-3a LWIMPOKOro CrekTpa METAaNNMYECKX MaTepuarnos, MPUMEHSIEMbIX A4S
W3rOTOBMNEHNA MEAULIMHCKMX W3AENUIA, He CyLLecTBYeT CrneumanbHOro aHanmMTUYeckoro

obopyaoBaHUs NS KONMYECTBEHHOrO aHanu3a npoaykToB aerpagauuv. VipeHtudukaums

M3paHune ocpuymanbHoe
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CNEoBbLIX KONUYECTB aneMeHToB (MeHee 10—5), copepalmxcs B KOHKPETHBIX MeTanmnax
1 cnnaeax, He SBNAETCA 33ayel HacTosLero craHaapTa. B craHaapte He cyuiecTeyeT
cneumanbHbIx TpeboBaHUIA K YPOBHIO NMPOAYKTOB Aerpagauyn.

Hacroswwmin cTaHpapt He npepHasHauyeH ANS MCCNeaoBaHUst GUONOrMYEcKOoM
aKTMBHOCTM MPOAYKTOB Aerpajauuu, KOTopble U3NokKeHbl B COOTBETCTBYIOLMX pasaernax
ISO 10993-1 1 ISO 10993-17.

2 HopmaTuUBHbIe CCbUIKKN

B HacTosAWweM craHpapTe ucnonb3oBaHbl CChbIKW Ha HOPMAaTUBHbIE [OKYMEHTHI,
coagepxawme nosfoXKeHWs, KOTopble SABMSAIOTCS COCTABHOW  YacTbio  MONOXEHWUIA
HacTosLWero craHagapTta. B npuBefeHHble HOPMaTUBHbIE AOKYMEHTbl HENb3s BHOCUTb
nobble UcnpasneHnsa 1 aononHeHns. OgHako AOonyckaeTcs BO3MOXHOCTb MCMONb30BaTh
nocneaHne n3gaHna HOPMaTMBHOM JOKYMEHTaUMK, NpuBeaeHHON Huxke. Mpu cobinkax Ha
HOBbIE MNONOXEHWS MOCNEeAHNX M3AaHUA HOPMAaTUBHBLIX AOKYMEHTOB 3Ta HOpMaTuBHas
AOKyMeHTauma posmkHa npunaratbes. Ynenbl 1ISO n IEC gomkHbI NOCTOSIHHO cneauTtb 3a
COXpPaHEeHNEM FOPUANYECKON CUNbl MEXAYHAPOAHbIX CTAaHAAPTOB.

ISO 3585 Borosilicate glass 3.3 — Properties (Ctekno 6opocunukatHoe 3.3.
CgoiicTBa)

ISO 3696 Water for analytical laboratory use — Specification and test methods
(Bopa pns naboparopHbix aHanM30B. XapakTepucTika n MeTofbl TECTUPOBaHNS)

ISO 8044 Corrosion of metals and alloys — Basic terms and definitions (Kopposus
MEeTanmnoB 1 CNnaBoB. TePMUHbI U onpegeneHns)

ISO 10993-1 Biological evaluation of medical devices — Part 1: Evaluation and
testing (OueHka Bronornyeckoro AencTBns MeauumHCknx mnagenmn. Yacte 1. OueHka n
uccneaoBaHus)

ISO 10993-9 Biological evaluation of medical devices — Part 9: Framework for
identification and quantification of potential degradation products (OueHka 6uonornyeckoro
AenctBus MegmumHckux mnsgenun. Yacte 9. OCHOBHblE MPUHLUMMBLI MAEHTUDUKALMK U
KONMMYECTBEHHOIO ONpeAeieHrsl NoTeHUManbHbIX NPOAYKTOB AerpagaLin)

ISO 10993-12 Biological evaluation of medical devices — Part 12: Sample
preparation and reference materials (OueHka Guonormyeckoro HENCTBUS MEAULIMHCKMUX
nsgenui. Yactb 12. MpurotoeneHune npob 1 ctaHaapTHble obpasLbl)

ISO 10993-13 Biological evaluation of medical devices — Part 13: Identification and
quantification of degradation products from polymeric medical devices (OueHka

Ouonormyeckoro encTeusi MeguMumHCKux usgenuid. Yacte 13. UpeHTudumkaums um

2
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KONMMUYEeCTBEHHOE OnpefeneHne npoAykToB Aerpagaumn  MonMMEpPHbIX  MEeAULMHCKUX
nsgenum)

ISO 10993-14 Biological evaluation of medical devices — Part 14: Identification and
quantification of degradation products from ceramics (OueHka Guonorm4eckoro gencrens
MeguumHckux magenui. Yacte 14. UpeHtudmkaums v konvyecTBeHHOe ornpeaeneHune
NPOAYKTOB Aerpagauvmn U3genui n3 Kepammku)

ISO 10993-16 Biological evaluation of medical devices — Part 16: Toxicokinetic
study design for degradation products and leachables (OueHka 6uonornyeckoro gencTens
MeauuMHCKUX mnsgenun. Yacte 16. MogenuposaHue U uccnefoBaHWe TOKCUKOKUHETUKU

NPOAYKTOB Aerpagaunn 1 BbiMbiBaHUA)
3 TepMuUHbI U onpeaeneHus

B HacTosAweM cTaHgapTe npuMeHeHbl TepMmuHbl no ISO 10993-1, ISO 10993-9,
ISO 10993-12, ISO 8044, a Takke cneaywwme TEepMUHbl C COOTBETCTBYHOLLIMMMU
onpeaeneHnamu:

3.1 cnnaB: Martepuan, COCTOSILMA U3 METAaSSINYECKOro SremMeHTa C OAHOW unu
Sonee gobaBkamm 4pyrmx METaNMYECKNX U (M) HEMETaNIMYECKNX SN1EMEHTOB.

3.2 npoaykTbl gerpagaumu: NMpoayKTbl, KOTOPbIE NOMYYaAKTCA NP SNEKTPOXUMU-
YecKoM pacrage unuv gerpagaumm marepuana.

3.3 norpaHuyHbLIN MOTeHuMan naccuBHom obnactu Eg: lNMoTeHuman Havana

TOKa KOppo3un (CM. pUCyHOK 1).

3.4 anekTponut: PacTBop, cogepxalyuii NoHbI, CNOCOBHbIE MPOBOAUTL SMEKTPU-
YECKMM TOK.

3.5 noteHuuan npobos Ep: KpuTuyeckuid nOTeHuman, Bbille  KOTOPOro
NPONCXOAUT TPaHCMAaCCUBHASA KOPPO3KsL.

3.6 paBHOBECHbIN NOTeHUMan: JnekTPOAHbIN NOTEHUMAN, NPY KOTOPOM COOTBET-
CTBYIOLLME SNEKTPOAHbIE PeakLM TEPMOANHAMNYECKN PABHOBECHDI.

3.7 noteHuman pa3soMKHyTOW uenwu:. [MoTeHUmMan anekTpoda, W3MEPEHHbIA Mo
OTHOLLIEHMIO K SMEKTPOAY CPABHEHUSI UM APYTOMY 3MeKTpoay NPy OTCYTCTBUM TOKa MEXAY

HUMK (CM. puc. 1).
4 MeToabl uccrieaoBaHus aerpagauum

4.1 O6wune nonoxeHus

Ona  uaeHTUdMKALMM 1M KONMYECTBEHHOW OLEHKM MPOAYKTOB Aerpajaumu
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METannoB M CNNaBoB, BXOAAWMX B COCTaB MEOUUMHCKUX W3LENWNW, WCMONb3yHT
coyeTaHue AByX MOAXOAOB K UCCNEfOBaHUIO AerpajaLv METanNNoB 1 Cnnasos.

MepBbli MOAXOA 3aKMOYAETCA B WUCMONb30BaHWU ABYX 3NEKTPOXUMUYECKNX
METOAO0B MCCrNeAoBaHUs: MOTEHUMOANHAMUYECKOrO U MOTeHUuocTaTndeckoro. Bropoi
crnoco® npeacTaBnseT cobol MMMEPCUOHHBLIA MeTod ucnbiTaHui. Bbibop meTtoaa
ucnbITaHUA onpeaenseTcst PyHKUMOHAaMNbHbLIM Ha3HauYeHNeM MEQULIMHCKOrO N3aenus.

MoTeHUMOAVHAMUYECKM  METOA  NpuBnekalT  Ans  usydeHns  obwero
3MNEKTPOXMMUYECKOrO MOBEAEHWS1 WUCCIeayemMoro marepuana W Ans  HaxoxaeHwus

onpepfenerHbIx cneuudunyeckmx Todek (Ep n Eg) Ha KpMBOM NOTeHUMan/nnoTHOCTL Toka.

nOTeHLlVIOCTaTVI‘-IeCKVIVI METOL NPUMEHANT ANA akKTUMBHOroO pasroxeHusa uccneayemoro
martepumana npu onpegeneHHom noTeHunane ana nony4yeHusa npoAYKTOB
3MEKTPOXMMUYECKOTO paspyLLEHNS C Lienbio AanbHenLero aHanmaa.

MMMEPCUOHHBIN METOA NPUMEHSIIOT ANS XMMMYECKOro paspyLUeHUs Uccneayemoro
mMartepuana c Lienbi NonyYeHns NPoAYKTOB aerpajaumm Ansa aanbHenwero aHanmaa.

4.2 Heob6xogumble ycnoBusi

CKOpOCTU peaKkuuii SMEKTPOXMMUYECKON Aerpajaummn matepuana JyBCTBUTENbHDI K
HebonbLWMM WM3MEHEHUsSIM YCNMOBWMIA MCMbITaHWIN, K npubopam W3MepeHun, COCTOSHWUIO
obpasua n cnocobam ero nsrotoeneHus. MosTomMy uccrnegoBaHUA 3NEKTPOXUMNYECKON
perpagaumm  (paspylleHus) o0pasuoB AOMKEH NPOBOAWUTL  KBaNUULMPOBaHHLINA
nepcoHan B cneupansHo o6opyaoBaHHLIX naboparopusix. TexHnyeckoe obcnyxuneaHue u
kanmbpoBky  annapatypbl  HeobxoguMO  OCyLIeCcTBNATb B COOTBETCTBMM €

3KCMIyaTaUMOHHOW AOKYMEHTaLUUeEN, YTBEPXKAEHHON B YCTAHOBIIEHHOM NOPAAKE.
5 PeareHTbl U noAroToBka o6pasuoB

5.1 OnucaHue obpasuoB

Cocrae marepmana(oB) A0rmkeH ObITb BHECEH B NMPOTOKON.

5.2 PactBOp Ansi UCNbITaHUN (3MEKTPONNT)

Mpu BbIGOpe anekTponuTa crneayeT NpUHMMAaTb BO BHWMaHWE YCIIoBWS, MpuU
KoTopbix OyaeT ucnonb3oBaTbCsl MeauumHcKoe usgenue. Bce xummyeckue peareHTbl
AOMKHbI BbITb aHANUTUYECKOW CTEMEHU YNCTOThI U PacTBOPEHbl B BOAE aHAMUTUYECKON
CTeneHn YNCToThI knacca 2 B cootBeTcTBuM ¢ ISO 3696.

Mcnonb3yoT cnegyolme SneKTponuTbl:

- n3oToHn4eckun 0,9%-Hbi pacTBOp Xnopvaa HaTpus;

- WUCKYCCTBEHHYHO CITHOHY;

- UCKYCCTBEHHYH nnasmy.
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MpumevyaHune — CocraBbl MUCKYCCTBEHHOW CMIOHbI W NNasmbl NPUBEAEHbI B
npunoxexun C.

Mpn HeobXxoANMMOCTM MOXHO WCMONb30BaTb APYrMe SMEKTPONUThl, €CNN  OHU
COOTBETCTBYIOT NMpeanosiaraeMoMy NPUMEHEHUIO MEAVLIMHCKOIO U3AENKs.

B otuete 06 nccnepoBaHnsix BoIGop anekTponuta AorpkeH 6bitb 0bocHoBaH. Ecrin
WCNONb3yHT Hen3oToHndeckun 0,9%-HbI pacTBoOp Xxnopuga Hatpusl, TO B OT4YeTe
ykasbiBatoT pH npMmeHsieMoro pacteopa.

5.3 MoparoroBka o6pa3LoB

5.3.1 O6pasubl gnNAa ucnbiTaHUM

YyBCTBUTENBHOCTE METOAOB XMMWYECKOM  Aerpajauum 3aBuCMT OT  cocTaea
maTtepuana, obpaboTku mMarepuana u okoH4YaTenbHou obpaboTku noeepxHocTu. OTGOp
obpasua, ero dopma M NOAroToBKA MNOBEPXHOCTU UMEKT CyLWEeCTBEHHOE 3HayeHue.
O6pasupl npeacTtaBnsloT B TOM BMAE, B KOTOPOM OHW WCMOMb3YHOTCH B FOTOBOM
MELMLMHCKOM MU3enuu.

5.3.2 OT60p O6pasuos

B cootsetctBMM ¢ ISO 10993-12 AnsA MCMbITAHU M3OAENUA Ha CKMAOHHOCTb K
XUMUYECKOW AerpajauuMn roToBaT He MeHee aByx obpasuos. Ecnn  obHapyxeHbl
3HaQUMTEnNbHbIE OTKNOHEHWA B pesynbTaTax WCCNEAoBaHWW, BLIACHAKT  NMPUYUHDI
OTKNOHEHU N UCCNeAOBaHMIO NoaBepratoT bonbLuee Yncno obpasLos.

Ecnn wmetannuueckun obpasey obnagaeT  aHM3OTPOMHbIMM  CBOWCTBaMM,
06yCcrnoBneHHbIMA YCIOBUAIMA NMPOU3BOACTBA, B UCCIEA0BaHUS, CBSI3aHHbIE C U3yYeHneM
TONbKO CBOWCTB MNOBEPXHOCTW, AOMMKHbI ObITb BKMOYEHbI 0Opasubl, paspesaHHble B
NPOAONEHOM Y MOMEPEYHOM HarnpaBneHUsIX.

5.3.3 ®opma obpasuoB

[ns neneiTaHin UCNonb3yrT OAHOTUNHBIE 06pasubl (MPAMOYTOSbHBLIE UMK KPYTTble
CTepPXHW, NNacTuHbl U obpasupl ¢ 04HON CBOOOAHON NMOBEPXHOCTLI), U3rOTOBMEHHbIE
cnocoboM,  aHamorMYHbIM  WM3rOTOBMEHWMO  MeauumHckoro  msgenus.  O6pasupl,
npeacrasnaowpe cobon 4YacTb KOHKPETHOrO MEAWLMHCKOrO YCTPOMCTBA, MOMyT ObITb
nroBoli opMbl U NOBOro COCTOSHWSA, ORHAKO WCCIEeAOBaHUA AOMKHbI NPOBOAUTLCA B
TLLATENBbHO KOHTPONMMPYEMbIX YCMOBUSIX, KOTOPbIE (UKCUPYIOT B MPOTOKONE.

Mnowaae NnoBepxHOCTM 0bpasua, KOHTaKTUPYHOLWAs C SNEKTPONUTOM, JOmKHa ObITh
onpeaeneHa ¢ ToyHocTeto A0 10 % obwen reomeTpuyecko Nnowwaan, ans Toro 4todel
obecneynTb [,0CTOBEPHOE 1 BOCTIPOM3BOAUMOE ONpefeneHne CKopocTy Lerpaganum.

5.3.4 KauyecTBO NOBEpPXHOCTU

Tak kak Ka4ecTBO NOBEPXHOCTKN MaTepuana MOXeT BIUMATb Ha  ero
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3NIeKTPOXMMMYECKME CBOWCTBA, KauyecTBO MOBEPXHOCTM MWCCneayemoro obpasua u
FOTOBOrO MEAMLIMHCKOrO U3AENUs AOTKHO BbiTh MASHTUYHO.

CooTeeTCTBYIOWME XapPaKTEPUCTMKN MOBEPXHOCTU ofpasua 1 U3aenns AOSKHbI
ObITb MpPeAcTaBrieHbl B oOT4YeTe 00 wuccreaoBaHun. [ns CpaBHEHWS pesynbTaTos
UCTIBITAHWA Pas3nuyYHbIX MaTepuarios KavyecTBO MOBEPXHOCTM 0BpasLoB AOMKHO BbITb

OANHaKOBbIM.
6 dnekTpoxMMuyeckue MeToabl UCNbITAHUIA

6.1 O6opypnoBaHue

6.1.1 NamepuTenbHble A4einkn ns GopOCUMMKATHONO CTEKIA COOTBETCTBYHOLLIMX
pa3mepor cornacHo ISO 3585, TepMocTaTnpoBaHHble, KOHTPOIb TEMMEPaTYpbI C
To4HOCTbIO £ 1 °C.

6.1.2 [MoTeHymocTar C AMana3oHOM U3MEPEHUa noTeHumana B npejenax £ 2 B um
3HauYeHWsIMU BbixogHoro Toka ot 10~° go 10-1 A,

6.1.3 BonbTMETP C BbICOKMM BXOAHbIM CONpOTMBREHNeM (Gonee 1011 Owm), ¢

TOYHOCTLIO perucTpauyun = 1 MB B guanasoHe + 2 B.

6.1.4 AmnepmeTp AWanasoHOM W3MEPEHUs Toka OT 109 go 10-1 A u
OTHOCUTENBbHOM MNOrPELLHOCTLIO B Npeaenax + 1 %.

6.1.5 Pabounii anekTpog (Mccneayembiii obpaseL).

6.1.6 WamepuTenbHbIA SNEKTpOA, Harmpumep nnatvHa (CeTka, nnacTuHKa unm
npoBOMoka) wnu rpaduToBLIN  3NEKTPOL Mnowaabld, He MeHee uyem B 10 pas
npesblLarLLen nnowaas paboyero anexkrpoaa.

6.1.7 OnekTpop cpaBHEHUS.

6.1.8 pH-meTp ¢ TouHOCTBIO N3MepeHns + 0,1.

PyHKUMOHaNbHad  cxema SMEKTPOXMMUYECKOM  M3MEPUTENBHOW  Lenu
npeacrasneHa B npunoxeHun A. CxemaTu4ecKUi PUCYHOK SNEKTPONMUTUYECKON SYENKU
npueeaeH Ha pucyHke B.1 npunoxerus B.

6.2 MogroroBka obpasuoB

ObpaseL (pabounin 3neKkTpoL) yCTaHaBNMBaT B BOAOHENPOHVLAEMbIA fep)KaTerb
anekTpona Takum 06pasom, 4ToObl TONbKO WUCCrefyemasi NMOBEPXHOCTb KOHTakTUpoBana
c anektponutoM. [puHMMaOT Mepbl MPEAOCTOPOXHOCTW, ANA TOro 4tobbl  Mexay
Jepxarenem anektpoga n obpasLom He ObINo 3a3opa, Tak Kak B 3TOM Cnyvae BO3MOXHa
wenesas kopposus. MNepen mnccnegoeaHneM pabouni 3nNEeKTPOA OYULLAKT B STUMOBOM

CnvpTe C NOMOLLBIO yrbTpa3ssyka B TedeHne 10—15 MuH, TWwaTenbHO NPpoMbIBaOT BOAON
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knacca 2 no ISO 3696 1 cpasy e NoMeLLatoT B UBMEPUTENBHYHO AYENKY.

6.3 YcnoBus npoBegeHUs U3MepeHUn

Ayelky 3anonHAOT pacTBOpoM (anekTponuTom). Tak Kak ckopocTb GonblUMHCTBA
ANEKTPOXUMMNYECKUX PeaKUMIA 3aBUCUT OT TemrniepaTypsbl B guanasoHe ot 10 °C go 50 °C,
TO W3MEpPEHMs] pPEKOMEHAYIT MpOBOAUTL B TEPMOCTATUPOBAHHOW S[Yelke npw
Temnepatype (37 £ 1) °C.

YpoBeHb KMCrOpoAa B SNEKTpONUTE CHWXaroT nytem GapbotuposaHusa pacteopa
a30ToM unun aproHoM 6e3 npumecen kucnopoga co ckopocteto 100 em3muH—1 B Teuerme
He MeHee 30 MWMH 40 Hayana U3MepeHUn. INeKTponuT nepemewmsaroT nytem Gapbo-
TMPOBAHUSA rasoM UMM MEXaHWYEeCKN ANS YCTPaHeHWsl rpagueHTa KoHueHTpauun. Mpu
nepemeLuMBaHnUM nysbipbkamu rasa Heobxoammo maberatb MX agream K mMccnegyemomn
NOBEPXHOCTU.

Mpn MCNONb30BaHUM MarHUTHBIX MELLanok Heo6XoAUMO YUMTLIBaTbL BO3MOXHOE UX
B3aVMOLENCTBME C 3NEKTPOXUMUYECKON a4enkon. [laHHbI apdekT AomKeH ObiTb yuTeH
npu Banuaumm nameputensHoro obopyaosanms (cm. 4.2).

6.4 MNoTeHUMOANHaAMUNYECKUE N3MEPEHUA

MoTeHUmMan pasoMKHYTOM Lenu M3MEpPSIlOT B TeYeHWe He MeHee 2 4 nocne
norpy>keHnst pabodero anekTpofa. 3HayeHne 3Toro noTeHuvana sBhAeTcs HayanbHOW

TOYKOW ANA MNOTEHUMOAUHaMMYECKUX u3MepeHuin. CKOpocTb  pasBepTkU MoTeHumana

nomkHa cocrasnsate 1,0 mB/ic—1. B Tex UCCReaoBaHusAX, rae CKOPOCTb WU3MEHEHUs

noTeHupana okasblBaeT He3Ha4ynTenbHoe BnusHune, BpeMs M3MepeHust MOXXHO COKpaTuUTb,

yBenuuMBas CkopocTb 3arnucu go 10 mB/c—1. KpuByto noteHuman/nnoTHOCTb Toka

3anvcbIBaloT 40 MakcMmanbHOro noteHuywana 2000 mB vnv mMakcMmanbHOW NNOTHOCTU

ToKka, paBHoM 1,0 MA om—2 (4TO HacTynuT paHee), A0 AOCTWXEHWS obnactu TpaHc-
naccmBmpoBanHus (pUCyHok 1). UTobbl ybeauTeca B BOCTIPOM3BOAVMMOCTM MNOSMYYEHHbIX
pesynbTaToB, MPOBOANAT 3anuvcb B 0OpaTHOM HanpaBneHWW, NO KpamHenm mepe, Ao

noTeHUsana pasoMKHYTOW Lenu. 3areM BHOBb KPUWBYH MOTEHUMan/MMoTHOCTb TOKa

3anuceIBaroT A0 3HayYeHur 2000 mB unn 1,0 MA-cM—2. Ecriv KpuBas He BOCTPOU3BOAUTCS,
TO noeTopstoT umkn ot 5 go 10 pas. Ecrm nocne 5—10 yuknos He ByaeT AOCTUIHYTO
BOCMPOV3BELEHNE KPUBOW NOTEHUMAaN/MNoTHOCTb, HEOOXOAMMO UCCNeoBaTh BO3MOXHbBIE
MPUYUHBI, TaKNE KaK NPaBUNbHOCTb NMPOBEAEHUSA UCCNEAOBaHWUS, COCTOSIHUE SMeKTpoaa,
0COGEeHHOCTN CBOWCTB MaTepuana u ap. Tawkke KpuByH NOTEHUMan/nmnoTHOCTbL Toka
npeacTaBnsioT B norapucdMmnyeckmx koopamHartax (pUcyHok 2). dUKCUPYHOT noTeHuman

npo6oa Ep, onpeaeneHHbIn Ha KpUBOM MOTEHUMAan/MnoTHOCTL TOKa Ha MOCMeAHEM
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ymkne (pucyHok 1).

MnoTHoCTb ToKa, MA-cm™

12
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MoreHuunan E, mB

NMpumevyanne — 3HadyeHne Ep onpefenaAldT HaA NPOAOIHKEHWA TNMHEAHOW 4YacTu
KPUBOW OKMCIIEHUSI NPU 3HAYEHUW NINOTHOCTU TOKA, PABHOM HYFIO.

PucyHok 1 — KpuBasi 3aBUCMMOCTU NSIOTHOCTM TOKA OT NOTeHLMana, nokassisarowas
Hayarno Toka Koppo3auu Npu E 1 noTeHuman npoGos Ep

6.5 MoTteHUMocTaTn4ecCKue N3mepeHnsa

OTOT MeToA MO3BONSET NPOBECTU KAYECTBEHHOE N KONUYECTBEHHOE onpefeneHne
pacTBOPEHHbLIX B 3MEKTPONUTE NPOAYKTOB Aerpagaumm obpasua.

WUccneaytoT obpasel, npyv MNOCTOAHHOM MNOTEHUMane u PerncTpupyror Kpueyto

NNOTHOCTb TOKa/BpeMS.



FOCT ISO 10993-15—2011

Florapudm nnaTHoCTM TOKA

T T T T 1
0 400 800E,E, 1200 1600 2000
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PucyHok 2 — KpuBasi 3aBUCMMOCTM norapudma nioTHOCTU ToKa
OT NoTeHUmana, UnmicTpupyowas noteHuman npobos Ep
B TOUKe nepernda Kpnsomn

3HaueHue noTeHUmana npobosi, KOTOpPoe UCMOoNb3YIOT ANS ONPEeAENeHNs NPOAYKTOB
jerpagauum, paBHO 3HaveHuto noteHuymana npobos nmoc 50 mMB. B 3asucumoctn ot
n3y4aemMoro marepwana Bpems nonspusauum cocrasnaet 1 nnm S u.

MpofomknTENEHOCTE NONSAPU3aLMM N 06beM UCMOMB3YEeMOro 3NeKTponMTa BHOCAT

B OTHET ANnA nocnegyrownx BbIMUCTIEHWIA.
7 NMmepcroHHbIA MeToa,

7.1  O6opyanosaHue

7.1.1 WN3mepuTenbHble S4erkM (Kamepbl, KOHTEMHepbl) U3 BOpPOCUMITUKATHOrO
CTekna CoOTBETCTBYNOLMX pasMepoB cornacHo ISO 3585, TepmocTaTtupoBaHHbIe,
KOHTPOMb TeMMepaTypbl C TOMHOCTHHO £ 1 °C.

7.1.2 pH-MeTp € TOYHOCTLIO namepenmna + 0,1.

7.2 TMoaroroBka ob6pa3suos

WUccnepgyembin oBpasey nomellaeTcss B OTAEMbHYO W3MEPUTENBHYI SYENKy.
Pasmep nameputenbHom s4erkn AomkeH ObiTb TakuM, 4ToObl 06beM anekTponmTa Bbin He

mMeHee 1 Mn Ha 1 cMm?

MoBEepPXHOCTM ofpasula M MONHOCTHIO MoKpbiBan ero. Yrtobbl
nony4yatb [LOCTOBEpHblE Pe3ynbTaThl, SMNEKTPOINUT TMPUroTABMUBAOT B aCenTUYECKUX
YCroBUSAX.

Mnowazb noBepxHocTy obpa3Lia n oGbem 3neKTponuTa 4oMmKHbLI BbITb 4OCTATOUHbI

9
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ANA npoBejeHns HeobxoauMbIX aHanmnsos (M. pasgen 8).

Obpavator ocoboe BHMMaHWE Ha TO, YTobbl 0Bpasey, HUr4e He cornpuKacancs co
CTEK/IAHHOM MOBEPXHOCTBIO, 3@ WCKIIOYEHUEM MWHUMAnNbHOM INUHAWM UMW TOYKM,
Heobxoammon ans nogaepxkn. Mpu Hebonbwom obpasue Tpebyemoe COOTHOLLEHWE
nrowagb NOBEPXHOCTU/OOBEM MOXET He JocTurateCd. B aTom cnydvae wccnenyembin
obpaseL| cocTaBnaloT U3 ABYX N Bonee YacTen, N 8T YacTu He AOMKHbI KacaTbCa Apyr
apyra.

7.3 NpoBeaeHue UMMEPCUOHHOTO U3MEpPEHUNA

NamepsitoT pH anekTponuta B M3MepUTENBHOM sdeiike ¢ uccrieayemsiM obpasLom
4O Havana wucnbiTaHuid. 3aTemM W3MEepPUTENBHYI0 SYEeNKy NMAOTHO 3akpblBaloT Ans
NpPenoTBpAaLLEHNS] UCMAPEHNa PacTBOPUTENS N MHKYBUPYIOT npn Temnepatype (37 +1) °C
B TeueHne (7,0 + 0,1) cyTtok. locne okoH4YaHus WHKyGauum obpasey BbIHUMAKT U

namepsoT pH anekTponuTa.
8 AHanus nony4yeHHbIX pe3ynbLTaTtoB

C vcnonb30BaHMeM ONTUYECKON MUKPOCKONUN UCCNEAYIOT COCTOSIHUE MOBEPXHOCTH
obpasua npu Hebonblwmx yBenuyeHusix (6onee 50x) W 3anucbiBalOT B OTYeTe
CYLLECTBEHHblE U3MEHEHUsi kadecTBa noBepxHocTWU. [pu HeobXoAUMOCTUM BO3MOXKEH
Bonee geTanbHbIA aHanM3 NOBEPXHOCTU.

Mocne kaxxgoro aKCNEpUMEHTa OCYLLECTBRSIIOT KAYECTBEHHBLIN U KONMYECTBEHHDIN
aHanusbl SMEeKTPonuTa, WCNOMb3ys MNOAXOASLME MO YyBCTBUTENLHOCTUM  METOAbI
(Hanpumep, He meHee 1,0 - 10° npu aTomHo-abcopbLMOHHOM MeTode WM Macc-
cnekTpockonun). PerncTpupyroT TOMBKO T€ KONMUYECTBEHHbIE W3MEHEHWUSI CcocTaBa
3MEKTPONNTa, KOTOPbIE BbILLE MUHMMANBHOrO YPOBHSA onpeaenerHus. Ecnv Guonornyecku
onacHble KOMMOHEeHTbl KONMWM4YeCTBeHHO He OonpeaendaroTcd, TO UCNonb3yrTcAa apyrue
aHanuTuydeckme metoabl. [JonoNHUTENBHO PErUCTPUPYIOT BCE BELLECTBA, OCaXAEHHbIe Ha
naMepuTensHoOM anektpoae. Kpome TOro, cocraensiowme, onacHble AN 340POBbSA

YenoBeKa, PErUCTPUPYHOT B OTHYETE B YCTAHOBMNEHHOM MOPAAKE.
9 Ot14eT 06 MccnegoBaHUAX

OtueT 06 MccneaoBaHNAX LOIDKEH COAepXKaTh:
- MOMHYIO MAEHTUMKALMIO UCCeayemMoro obpasua, BKMHYas XUMWUHECKWA
cocTas;

- OTHOLWeHe nnowaan noBepxHOCTU pa6oqero anekrtpoga K oﬁbemy

10
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3NEeKTPONUTa;

- coctaB, 06beM u pH (c TouHocTbio + 0,1) anekTponuTta, TN 3nNeKTpoaa
CpaBHEHUA s SMEKTPOXMMUYECKMX U3MEPEHUIA;

- TeMnepartypy 3NeKTponuTa;

- KpuByHO(ble) NNOTHOCTU TOKa/MOTEeHUMana, XenaTtenbHO B NorapnuMnyeckmx
KoopauHarax;

- noTeHuuan pasoMKHyTOW Lienw;

- noteHuman npobos Ep 1 NNOTHOCTL TOKa Npu noTeHumane npobos;

- CKOPOCTb pa3BepTKN (M3MEHEHMS) noTeHUuana;

- KpUBYHO (bl€) MNOTHOCTL ToKa/BpeMs 1 obLiee BpeMsl UBMEPEHUNA;

- KpaTKuiA aHanmsa KpmBbIX (TMCTEPE3UC, MUKU N T. 4.);

- onMcaHne Kakmx-nmbo 3HauUTEmnbHbIX U3MEHEHWUIA MOBEpPXHOCTN ob6pasua u
(nnn) snexkTponuTta,

- pesynbTaTbl aHanuaa npoAYKTOB Aerpajauvu B SMeKTponuTe, BKovas
CKOPOCTb AerpagaLim, MKr/cM/d 515 SNEKTPOXUMMUECKOro TecTa Wnm mKr/cm?/7 cyT ans
MMMEPCUOHHOIO TECTa;

- MEeTOA XMMUYECKOro aHanusa aneKkTponuTa,

- TWMN 3MeKTpoAa CpaBHEHUs (3HAYEHUSI MOTEHLMANOR JOIMKHbI O6bITb OTHECEHBI
K HOpMansHOMY BOAOPOAHOMY NOTeHUnany);

- hammnuio, HULMan.I;

- AaTty NpoBeAeHUA nccnefoBaHns;

- noanncb nccneaoBartend.

"
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Mpunoxenue A

(cnpaBouHoE€)

DYHKUMOHANbHaA cXeMa U3MepPUTESNIbHOM Lienu

®yHKLUMOHaNbHasa cxema usmepuTenbHON Lenn npuseaeHa Ha pucyHke A.1.

1 — noTeHymnocTar; 2 — aMnepmeTp; 3 — NPOTUBOINEKTPOA; 4 — ANEKTPOS CPABHEHNS;
5 — pabounn anekTpoa; 6 — npubop ANa U3MepeHus noTeHyvana

PucyHok A.1 — ®yHKUMOHanNbHaA cxema u3aMepuTensHON Lienu

12
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MpunoxeHune B

(cnpaBouHoe)

CxemaTuyecKku PUCYHOK 351IEKTPOSTIUTUYECKON AUYerKN
5 6 7 8 9 10

1 — Aveika ¢ NOCTOSHHOW TeMMNEePaTypon; 2 — 3NEKTPONUT; 3 — BbINYCKHOE OTBEpCTUE Ans
BOAbI; 4 — BMyCKHOE OTBEPCTUE ANS rasa (BXoaHoe); 5 — TepmomeTp; 6 — NPOTUBO3NEKTPOA;
7— pabouunii anekTpos; 8 — BbiNYCKHOE OTBEPCTUE ANS rasa; 9 — 3NeKTPOSIMTUYECKUA MOCTHK;

10 — 3neKkTpoa, CpaBHeHUS (HaCbILLEHHbIV KanoMenbHbIN 3NekTpoa); 17 — HaCbILEHHbIN
pacTteop; 12 — kanunnsp; 13 — BryckHOe OTBEpCTME ANA BOAbI C NOCTOSHHOW TeMnepaTypoun;

14 — cTepeHb MarHUTHOW MeLuarnkn; 15 — MarHuTHas meluanka

PucyHok B.1 — CxeMaTnyeckuin pucyHOK SNEKTPONUTUYECKON SHENKN

13
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MpunoxeHune C

(cnpaBoyHoOe)

CocraBbl ucxyccraeunoﬁ CIIOHbI U UICKYCCTBEHHOM Niia3Mbl KaK 3S5IEKTPOSIMTOB AN

ANEeKTPOXUMNYECKUX UcnbITaHUN

C.1 O6wune nonoxeHns

Bce xumunyeckue peareHTbl OOJKHbI OblTb aHanUTUYECKOW CTerneHn YUCTOTHI,
pacTBOpPEHMNE [OMKHO NPOBOAMTLCH B BOAE knacca 2 no ISO 3696.

CnepyeT npeAnpyHSATE MEPbI MO NPEAO0TBPALLEHNIO 06pa3oBaHNs ocagka.

C.2 UckyccTBeHHasi ciitoHa (cMm. [2])

NasHPO4...oooooiceiceiecececeece 0,260 r/n
NaCl.. ... 0,700 r/n
KSCN ..o 0,330 r/n
KHoPO4 oo 0,200 r/n
NaHCO3 ..o 1,500 r/n
KCI e 1,200 r/n
C.3 UckyccTBeHHas nnasma (cm. [2])

NaCl.. . 6,800 r/n
CaCly oo, 0,200 r/n
O 0,400 r/n
MGSO4 .o 0,100 r/n
NaHCO3 .......ooovieeeeeeie 2,200 r/n
NasHPO4 ..o 0,126 r/n
NaHPO4 .o, 0,026 r/n

14
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Bubnuorpadus

Reference Test Method for Making Potentiostatic
and Potentiodynamic Anodic Polarization
Measurements

Biodegradability of dental metal alloys —

Standardization of electrochemical test

Biological evaluation of medical devices — Part 17:
Establishment of allowable limits for leachable
substances using health-based risk assessment
OueHka Buonornyeckoro 4enNcTBmMs MeAULMHCKMX
nagenuin. Yacte 17. YcTaHOBNEHWE NOPOroBbIX

3HaAYEHUA 4NS BbIMbIBAEMbIX BellecTB

Dental metallic materials — Corrosion test
methods
Marepuansl MeTannm4yeckmne cTomaTtono-

rudeckne. MeToabl UCTbITAHUS Ha KOPPO3UOHHYHO

CTOWKOCTb
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MpunoxeHne OA

(cnpaBouHoe)

CBegeHns 0 COOTBETCTBUMN MeXrocygapCrBeéHHbIX CTaHAApPTOB

CCbIJTOYHbIM MeXAyHapOoAHbIM CTaHOApPTaM

Tabnuya OA1

O6o3HayeHne n HanmeHoBaHne CreneHb O6o3HayeHne n HanmeHoBaHne
MeXAYHapOAHOro cTaHaapTa COOTBETCTBUSA MEXroCyAapCTBEHHOMO CTaHAapTa
ISO 3585:1998 Ctekno — *
6opocunmkatHoe 3.3. CBoncTea
ISO 3696:1987 Boga ans — *
nabopaTtopHOro aHanusa.
TexHuuyeckme TpeboBaHUs U METOAbI
UCMbITAHUN
ISO 8044: 1986 Koppoaus — *
MeTannoB U CNaBoOB. TepMVIHbI n
onpegeneHus
ISO 10993-1: 2003 OueHka IDT rOCT I1SO 10993-1-2011
BMonNorM4yecKoro AencTeums Usgenusa meagmymHckue. OueHka
MeANLMHCKUX usgenun. Yactb 1. BMonorMyecKkoro 4encTBus
OueHka 1 nccnefoBaHus MeANLMHCKMX n3genuia. Yactb 1.
OueHka 1 uccnefoBaHus
ISO 10993-9:1999 OueHka IDT rOCT I1SO 10993-9-2011
BUONOrMYecKkoro 4encTemns Mspenusa meaumymHckue. OueHka
MeANLMHCKUX usgenun. Yactb 9. BMONOrMyecKkoro AencTBus
OCHOBHbIE NPUHLMNBI MeANUMHCKMX n3genui. Yactb 9
naeHTUdMKaLMN 1 KONMYECTBEHHOTO OCHOBHbIE NPUHLWNBI
onpegeneHus NoTeHUmarnbHbIX naeHTUMKaLUM U KOMUYECTBEHHOTO
NPOAYKTOB Aerpagaumu onpeaeneHus NoTeHuManbHbIX
NPOAYKTOB Aerpajauuu
ISO 10993-12:2007 OuyeHka IDT FOCT I1SO 10993-12—-2011
BUONOrMYecKkoro AencTemns Mspenusa meauymHckue. OueHka
MEeAULMHCKUX ngenun. Yacro 12. BMoNorMyecKkoro AencTBus
MpurotoBneHue npod n MeAULMHCKNX nsgenun. Yacto 12.
CTaHAapTHble obpasLibl MpurotoBneHne Npod 1 KOHTPONbHbIE
obpasLpl
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OkoryaHue mabnuypl [JA. 1

FOCT ISO 10993-15—2011

O6o3HayeHne n HanmeHoBaHue CreneHb O6o3HayeHne n HanmeHoBaHne
MeXAYyHapoAHOro cTaHaapTa COOTBETCTBUS MEXrocyapCTBEHHOIO CTaHapTa

ISO 10993-13:1998 OueHka IDT FOCT ISO 10993-13-2011
Bronorn4yeckoro AencTeuns Usgenusa meagmynHckue. OueHka
MEeANLMHCKUX n3genun. Yacrto 13. BMonornyecKkoro 4encTBus
MaeHTndmkaumsa n KonM4YeCcTBeHHoe MeAUUMHCKNX nsgenuin. Yactb 13.
onpegerneHue NpoayKToB NaeHTndukaLmsa n KonmyecTBeHHoe
Jerpagauum nonvMepHbIx onpegeneHue NpoayKToB
MEANLMHCKMX U3AENUIA) Jerpagaumm nonmmepHbIx

MELWNLMHCKUX U3AENWIA)

ISO 10993-14:2001 OueHka IDT FOCT ISO 10993-14-2011
Bronoruyeckoro JencTens UN3penus meguumHckmne. OueHka
MeAWNLMHCKMX M3aenuin. Yactb 14. Bronoruyeckoro AencTeus
MaeHTndumkaums n KonM4YecTBeHHoOEe MeAUUMHCKUX n3genuin. Yactb 14.
onpegerneHue NpoayKToB NaeHTndukaLmsa n KonmyecTBeHHoe
Jerpagaumm usaenui us kepammkm onpegeneHue NpoayKToB

Jerpagaumv Usaenui n3 kepammkm

ISO 10993-16:1997 OueHka IDT FOCT ISO 10993-16-2011

BMONOrNYecKoro AencTBms
MeANLMHCKUX n3genun. Yacrto 16.
MoaenvupoBaHue u nccreaoBaHue
TOKCUKOKMHETMKM NPOLYKTOB

aAerpagaunn N BbiIMbIBaHUA

Mspenus meagmynHckue. OueHka
BMonornyeckoro 4encTBus
MeAUUMHCKUX nsgenuin. Yactb 16.
MoaenupoBaHne n nccnegoBaHme
TOKCUKOKMHETUKN NPOAYKTOB

aerpajgaumn U BbiMbIBaHNA

* COOTBETCTBYIOLLMA MEXTOCYAAPCTBEHHBIN CTAHAAPT OTCYTCTBYET. [1O ero yTBepxaeHus
pekOMeHAYyeTCs1 UCMonb3oBaTb MEPEBOJ Ha PYCCKAA S3blK  AAHHOTO  MEXAYHapPOLHOro

cTangapTa. [lepeBog AaHHOTO MEXAYHapOAHOrO CTaHjapTa Haxogutca B degepanbHOM

UHOPMALIMOHHOM (POHAE TEXHUYECKUX PEFMAaMEHTOB U CTaHAaPTOB.

M puMedyaHune — B HacToAlleM ctaHaapTe ncnonb3oBaHo cnejyollee ycnosHoe o603HaveHne

cTeneHn COoTBETCTBUA CTaHAapTa:

- IDT — naeHTu4HbIE CTaHAAPThI.
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FOCT ISO 10993-15—2011

YK 615.46:002:006.354 MKC 11.100.20 P20 IDT

KnioyeBble crnosa: MeanuuHckme mspgenund, cuctema MeToaoB  MccrneaoBaHuA,

KONMYECTBEHHbIN aHanus, gerpagaums
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