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MNpepgnucnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna
N pekomeHgauumn no MexrocyfapcTBeHHOW cTaHgapTusaunun. Mpasuna pas3paboTku, NPUHATUA, 0OHOBIEHUA
N OTMEHbI»

CBefeHusa o ctaHpapTe

1 NOArOTOBJ/IEH ABTOHOMHOW HeKOMMeEpYeckol opraHumsaumein «VIHCTUTYT MenunKo-6nonornyeckmnx
nuccnenoBaHuini n texHonoruii» (AHO «MMBUWT») Ha ocHOBe COGCTBEHHOrO MepeBOfa Ha PYCCKUIA SA3bIK aH-
rNoA3bIYHOM Bepcun ctaHgapTa, yKa3saHHOro B NyHKTe 5

2 BHECEH ®egepabHbIM areHTCTBOM MO TEXHUYECKOMY pPeryiMpoBaHuio U MeTposiornu

3 MPNHAT MexrocygapcTBeHHbIM COBETOM MO cTaHgapTusauuu, MeTposiorum u cepTudukanunum
(npotokon ot 31 mas 2023 r. Ne 162-I)

3a NpuHsiTMUEe NPOrosiI0CoBasu:

KpaTKoe HanMeHoBaHne CTpaHbl KO,IJ, CTpaHbl COKpaLLlEHHoe HanMeHoBaHMe HalWOoHa/IbHOro opraHa

no MK(MCO 3166) 004—97 no MK (UCO 3166) 004—97 no ctaHgapTusaumm

ApmMeHusa AM 3A0 «HaupoHasnbHbI opraH Mo cTaHgapTM3aumm
1 meTposornm» Pecnybnvkn ApmeHnst

Benapycb BY lFocctaHgapT Pecny6nvkm Benapycb
Kunprusus KG KblpreizctaHgapT
Poccusa RU Poccrangapt
Y36ekncTaH uz Y3ctaHaapT

4 Tpukazom defepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryMpoBaHuio U MeTposiornn oT 14 uons
2023 1. Ne 536-cT mexrocygapcTBeHHbIn cTtaHgapT TOCT ISO 10993-15—2023 BBeAeH B AeiicTBue B Kaye-
CTBE HauMoHanbHOro ctaHgapta Poccuiickoin depepaynn ¢ 1 nwoHa 2024 r.

5 HacTtosawmii ctaHgapT MAEHTMYEH MexXxAyHapoaHOoMy cTaHgapTty ISO 10993-15:2019 «OueHka 6uo-
NIOTNYECcKOro gencTemsa MeguuumHcknx msgenuii. Yacte 15. VigeHTudmkauma n KoNM4yecTBEHHOe onpegerne-
HMe NPOAYKTOB Aerpajauunu usgenuin n3 metannos u cnnasoB» («Biological evaluation of medical devices —
Part 15: Identification and quantification of degradation products from metals and alloys», IDT).

HavmeHoBaHue HacToAWero craHgapta M3MEHeHO OTHOCUTE/IbHO HAaMMEHOBaHWA yKa3aHHOro Mexay-
HapoAHOro cTtaHgapTa Ans npusefeHus B cooTseTcTBue ¢ FOCT 1.5—2001 (nogpasgen 3.6).

Mpy npuMeHeHWN HacTosALWero craHgapta pPekoMeHAYyeTCA WCMNOoJb30BaTb BMECTO CCbIJIOUHbIX MexAay-
HapoAHbIX CTaHAAPTOB COOTBETCTBYHOLLME UM MEXrocyAapCTBEHHble CTaHAapTbl, CBEAEeHUSA O KOTOPbIX Npwu-
BeZleHbl B lONONHUTENBbHOM MpunoxexHun JA

6 B3AMEH TOCT ISO 10993-15—2011
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WNHdopmauns o BBefeHUn B AelicTBMe (NpekpalieHun AeldcTBuUS) HACTOSAWEro craHgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUMN YKasaHHbIX Bbllle rocyAapcTB NybanKyeTCs B yKazaTenax HalMoHabHbIX
cTaHapToB, U3jaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu IHTepHeT Ha caiiTax COOTBeTCTBY-
HOLLUX HAUUMOHA/IbHbIX OPraHoB No cTaHAapTu3auuu.

B cnyyae nepecmoTpa, M3MEHEHUS UM OTMEHbl HACTOSLLEro cTaHgapTa CooTBeTCTBYLWas UH-
opmauns 6ygeT onybsvMkoBaHa Ha ouunanibHOM UHTEpPHeT-caliTe MexXrocyaapcTBEHHOrO coBeTa no
cTaHjapTu3aumm, MeTponorum u cepTudurkauum B kKaTanore «MexrocygapcTBeHHble CTaH4apTbi»

© IS0, 2019
© OdopmneHne. ®IrbY «NHCTUTYT cTaHgapTmnlaunm», 2023

B Poccuiickoii ®efepalmm HacToAWmMiA cTaHAAPT HE MOXET OblTb MOMIHOCTHLIO WK
YaCTMYHO BOCMPOU3BE/EH, TUPAXMPOBAH M PacnpocTpaHeH B KauecTBe ouuMaibHOro
nsgaHua 6e3 paspelleHuss deaepasnibHOro areHTCTBa No TEXHUYECKOMY PEerynnpoBaHuio
U MeTposoruun
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BBepgeHune

ISO (MexpayHapogHas opraHusauus no ctaHgaptusauun) ssnseTca gegepaumnein HauMoHaNbHbIX Op-
raHos no ctaHpgaptTusauumn (opraHos — uyneHoB ISO). PaboTy no noArotoBke MexAyHapoAHbIX CTaHAapTOB
NPoBOAAT yYepes3 TexHuyeckme komuteTbl ISO. Kaxpgasa opraHusauma-uyneH, 3anmHTepecoBaHHas B ob6nactu
[eATeNbHOCTU, ANA KOTOPOWA CO34aH TeXHUYECKM KOMUTET, umeeT npasBo ObiTb NpeAcTaB/IeHHON B AAaHHOM
KomuTeTe. MexayHapoHble NpaBUTENbCTBEHHBIE U HEMPABUTENLCTBEHHBIE OpraHu3aLun Takke nNpuHUMaloT
yyacTue B pabote ISO. ISO TecHo coTpygHuyaeT ¢ MexayHapoaHoi dnekTpotexHuyeckoih Komuccueii (IEC)
no Bompocam cTaHfapTu3auum 3N1eKTPOTEXHNYECKON NpoayKuun.

Mpouenypbl, NPUMEHEHHbIe Npu pa3paboTke HACTOALWEro cTaHgapTa, a Takke npouenypbl, npegHasHa-
YeHHble O1A ero ganbHeliwe nogaepxkn, npusegedsbl B AupektuBax ISO/IEC, yacTb 1. B yacTHoCTW, cne-
AyeT OTMEeTUTb Hanuume pasfiMyHbIX KPUTEPUEB YTBEPXAEHUA OM1A Pas3fIMyHbIX TUMOB AOKYMeHTOB ISO. Ha-
CTOALWMI cTaHAapT NOAFOTOBMEH B COOTBETCTBUM C pefakuMoHHbIMU npaBunamu Aupektns ISO/IEC, yacTb 2
(cMm. www.iso.org/directives).

HekoTopble 3NeMeHTbl HACTOALWEro ctaHgaptTa MoryT 6biTb 06BEKTOM NaTeHTHbIX npaB. ISO He HeceT
OTBETCTBEHHOCTU 3a 0603HavYeHue Kakmx-nmbo naTeHTHbIX npaB. CBefeHWsA O NaTeHTHbIX npasax, 0603Ha-
YeHHbIX Npu pa3paboTke HACTOALWEro ctaHgapTa, 6yAyT ykaszaHbl BO BBEAEHUU U/MNN B NMEPEYHE NOJTyHYEHHbIX
naTeHTHbIX feknapaunin 1ISO (cm. www.iso.org/patents).

Nob6as Toprosas Mapka NpoAaykuuu, NnpuBefeHHas B HacTosALWeM cTaHfapTe, ABAfeTcs uHopmaumei,
yKaszaHHO ana yao6cTBa nonb3oBaTesieil, n He ABASETCSA pek1amoil.

[na pasbsAcHeHUs AO6GPOBOJILHOIO Xapakrepa NMPUMEHEHWUs CTaHA4apTOB, 3HAYEHWI KOHKPETHbIX Tep-
MUHOB ISO 1 BblpaXeHWi, OTHOCALLUXCA K OLLleHKEe COOTBETCTBMSA, a Takke MHgopmauumn o cobnogeHnn 1SO
npuHUUNOB BcemupHoi ToproBoi opraHudauum (BTO) no TexHu4yecknm 6apbepam B Toprossie (TBT) cm. cne-
aywowmnii URL: www.iso.org/iso/foreword.html.

HacTtosawwmin ctaHgapt pa3paboTaH TexHunyeckum komutetom ISO/TC 194 «Buonornyeckas n KnmHu4ye-
cKas oueHKa MeguLUHCKUX U3aennii».

HacTosAwunii cTtaHgapT npeactaBnseT coboii BTOpoe NepecMOTpPeHHOe u3faHue, KOTopoe OTMEHSsieT u
3ameHsaeT nepsoe nsgaHue 1ISO 10993-15:2000, 1 coaepXxuT cneayrwLlime N3MeHeHus:

a) HacTofAWMIA cTaHA4apT pacnpocTpaHAaeTcs Ha MaTepuanbl, NpegHasHayeHHble U HenpegHasHayYeHHble
ONA ferpajauun B opraHnu3Me 4YenoBeka,

b) B MeTogax nccnegoBaHnin yuTeHol TpeboBaHUA K HAHOMaTepuasnam U COOTBETCTBYOLWMUX CTaHAAaPTOB
Ha KOHKpeTHble maTtepuansl,

c) 60nee Nogpo6HO yKasaH cocTaB MCMbITaTeNbHOrO pacTeopa (3N1eKkTponuta);

d) KOHKpeTu3npoBaHbl TpeboBaHus kK hopme 06pasLoB;

€) MMMEepPCUOHHbI MeToA nccnefoBaHnsa U3noxeH 6onee Noapo6HO;

f) npunoxeHne C npefbigywero nsgaHnusa U3MEHEHO W B HaCTOsWeM cTaHfapTe NpuBeAEeHO Kak npu-
noxexHune A.

MepeyeHb Bcex cTaHAapToB cepumn ISO 10993 npuBeneH Ha ouynanbHom cainte ISO.

Bce 0T3bIBbl U BOMPOCHI MO HaCTOSAWEMY CTaHAapTy cneAyeT HanpaBiATb B HaUMOHasbHbIA OpraH no
cTaHgapTusauum nonb3oBaTens. MNoNHbIA NepeyvyeHb HauMOHaslbHbIX OPraHoB MO cTaHgapTu3auun npusBedeH
no agpecy www.iso.org/members.html.

OfHa 13 NoTeHuManbHbIX OMacHOCTel AN 340pOBbS YesioBeka, BO3HMKAKLWMX B pesynbTare UCNosib-
30BaHNS MeAMLMHCKOro nsgenns, MoxeT 6biTb CBA3aHa C B3aMMOAENCTBMEM MPOAYKTOB €ro afieKTpoxXumMunye-
CKOro pasnoxeHus c 6uonormyeckoli cpefoii. Takum o6pasomM, naeHTUMKaLUA U KONUYeCTBEHHOE onpeje-
NeHne noTeHumanbHbIX NPOAYKTOB Aerpajaunun meTtasnsioB U CnaaBoB MeTogamu, NOAXOAALMMU ANA OLEHKN
NX 3NEKTPOXMMUYECKNX CBOWCTB, ABASETCA HE0OX0A4MMbIM 3TanomM B UCCNefoBaHMM BUONOrNYecKux xapakre-
pUCTMK MaTeprasnos, NpefHa3Ha4YeHHbIX 419 U3rOTOBAEHUA MeAULUHCKMX U3Lennii.

Buonornyeckas cpefa, ¢ KOTOpPOl/ KOHTakTUpyeT MeAUUUHCKOe WU3henue, COAEepPXWUT KaTWOHbl HaTpus,
Kanua, Kanbuus W MarHus, a Takke aHWoHbl xnopuga, bukapboHaTta, docdarta M OpraHnvyeckux KUcnoT B
KOHLUeHTpaumsax ot 2 * 10-3 monb/n go 150 * 1CI3 monb/n. Takke B Heli HAXOASATCA OpraHuyeckue BeLWecTBa,
Takne kKak 6enku, pepmMeHTbl U NUNONPOTENHbI, HO UX KOHLEHTpauuu MOryT CU/bHO BapbupoBaTbCcAa. PaHee
npegnonarann, 4To OpraHU4YeckMe BellecTBa He OKa3blBalT CYLIECTBEHHOIO BIMAHUA Ha Jerpajauuio me-
Tannyeckux MMNIaHTaToB, HO NO pe3ynbTaTam MPOBEAEHHbIX MCCeA0BaHUn 6bI10 BbISIB/IEHO, 4YTO cnegyet
yunTbiBaTb BO3AENCTBME OPraHWYeckMx BELLecTB Ha UMMAaHTaT Npu ero B3aMMo4eincTBMM C BMOIOrNYecKoi
cpefoii. B 3aBMCUMMOCTM OT XapaKTepUCTUK KOHKPETHOr0 MeUUUHCKOTO U3fenns UM ero KANHM4Yeckoro npu-
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MEHEHUSA ANA NPOBEAEHUS NCCNef0BaHW cregyeT BblbupaTb UCNbITaTe bHbIN pacTBOp (3/1EKTPOINT) € onpe-
LeNneHHbIM 3HayeHnem pH.

B 6uonornyecknx cpepgax metananyeckne matepuanbl MOTyT nojBepratbcs gerpagauum B pasnMyHoi
CTENEHU, N NPOAYKTbI Aerpajgauuy MoryT no-pasHoMy B3aummMofeincTBoBaTb ¢ Guonormyeckoin cpegoin. Cnepo-
BaTe/NIbHO, UAEHTUMKALNA N KONMUYECTBEHHOE onpejefnieHne NpoAyKTOB Aerpajaunun meTtansioB U ChnaBoB
AB/IAETCA BaXHbIM 3Tanom B OLEHKe 6MOMI0MMYECKOro A4eCTBUA MeLULMHCKUX U3Lenuni.

Vi
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M E X T O C Y O AP CTBEWHH b ” C T A HAOAPT

3pgenua megunyunHckue
OUEHKA BVMOJIOFMYECKOIro AENCTBUA MEAVWLMNHCKNX U3OEANN
YacTtb 15

NaeHTUdUKaLUA N KONMYECTBEHHOE onpejesieHne NPoAYKTOB Aerpagauun musgenuii
13 MeTassIoB U CNAaBoOB

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

Jata BBegeHna — 2024—06—01

1 Obnactb NpUMeHeHus

HacToswunii cTaH4apT pacnpocTpaHAaeTcs Ha MefuuuHckue nigenns (ganee — MU), Ux KOMNOHEHTbI ©
martepuanbl, N3roTOB/IEHHbIE M3 METasJIOB U CNAaBOB, W yCTaHaB/MBaeT MeToAbl UCCef0BaHuin, NpuMeHse-
Mble ANA naeHTudunkaLum 1 KoMYecTBEHHOrO onpeaeneHns NPoaykKToB Aerpajauuu.

HacToswunii cTaH4apT pacnpocTpaHAaeTcsl Ha rotoBble MW, npoaykThl Aerpajaunmn KOTopbiX BbICBOGOX-
JalTca B npouecce N3MeHeHMs XMMUYeCcKoro coctaBa matepmanos MW npu nccnegoBaHum metogamu in vitro.
Bcnepcteue ocobbix yCN0BUI NPOBeAEHUs nccrefoBaHUiA MeTogamu in Vitro ux pesynbTaTtbl NPUGAN3UTENBHO
COOTBETCTBYHT pe3ynbTatam WCCNefoBaHWs UMMAaHTata uanm maTtepuana MW metogamu in vivo. MeTtogbl
in Vvitro, ycTaHOB/IEHHbIE B HACTOALWLEM CTaHAapTe, NPUMEHSIOT A1 NOJyYeHUs NPOAYKTOB Aerpajauumn c ue-
NbI0 NX fanbHERWnii OLEeHKN.

HacTosAwunii cTaHgapT pacnpocTpaHseTcss Ha maTepuanbl, NpeAHa3HavyeHHble UM HenpejHasHavyeHHble
4oNnAa ferpajaumn B opraHn3me yenoseka.

HacToAwwmii cTaHgapT He pacnpocTpaHaeTcsa Ha MU, npoaykTbl gerpajaumyn KOTOpbiX BbICBOGOXAaOTCA
TONIbKO B pe3y/ibTare MexaHW4Yeckux npoueccoB. MeToAbl uccriefoBaHuii atoro tmna M n npoaykToB ux ge-
rpajgauunmn yctaHoB/ieHbl B CTaHAapTax Ha KoHKpeTHble MW/maTtepunans! (MpyU Hann4umm).

MpumeyaHne — Kak npasuio, Npu gerpagaumn MW, BbI3BaHHOW MeXaHUYECKMMU NpoLeccamu, NpoucxoanT
BbiCBOOOXAEHNE 13 MW TBEpAbIX YacTul. HacToawmii cTaHAapT He ycTaHaBNMBaeT MeEToAb! uccnegosaHuii MA/matepu-
aioB 1 NPOAYKTOB UX Aerpajauum, BbICBOOOXAAEMbIX NPY MEXAHWYECKMX NPOLEccax 1 Bbi3bIBAKLMX OTBETHYH GUO/MOTNY-
YecKylo peakumio opraHusma. Takme MeToAbl YCTaHOB/IEHbI B ApYrnx ctaHgaptax cepumn 1ISO 10993.

Bcneacteme 60/blIOro pasHoo6pasusi MeTasisioB M CNNaBoB, UCMNOMb3YyeEMbIX ANS U3roToBieHus MW,
B HactoAuweM cTaHgapTe He YCTaHOBJ/1EHbI cnel_;mqomqecm/le aHainTnyeckmne mMetToabl ANA KONUW4YeCTBEHHOrOo
onpeaeneHns NpPoAykToB Aerpagauun. Hactoswmii ctaHaapT He ycTaHaB/uMBaeT MeToAbl UccnepoBaHunii ans
naeHTUMKaLUN OCTAaTOUYHbIX MUKPO3NEMEHTOB B KOIMYecTBax meHee 10~6 macc/macc, cofepXallinxcs B KOH-
KPpeTHOM MeTasinie uau cnnaee, U 4ONyCTMMbIe NpefesibHble 3Ha4YeHUs NPoAYKTOB Aerpagaunm, BeicBOGOXAA-
€MbIX U3 KOHKPETHbIX MeTasifIoB U CM/1aBoB.

HacToswunii ctaHaapT He ycTaHaBnMBaeT MeToAbl UccnefoBaHnii 6GUOMOTMYECKO aKTUBHOCTU NpPOAYK-
ToB gerpagauun (cm. 1ISO 10993-1 un ISO 10993-17).

M3pgaHne odumumnanbHoe
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2 HopmaTuBHble CCbI/IKN

B HacToswem cTtaHgapTe MCNosib30BaHbl HOPMATUMBHbLIE CCbIJIKM Ha cnepylime ctaHgapTbl [Ansa gatm-
pOBaHHbIX CCbISIOK MPUMEHSAIOT TONbKO YKa3aHHOEe M3faHune CCbIJIOYHOro ctaHaapTta, ANA HeJaTUPOBaHHbIX —
nocnegHee usgaHve (Bknw4yasa Bce U3MeHeHUA)]:

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

ISO 3696, Water for analytical laboratory use — Specification and test methods (Boga ans na6opatop-
Horo aHanusa. TexHuyeckme TpeboBaHUSA U METOAbl UCMbITAHUIA)

ISO 8044, Corrosion of metals and alloys — Basic terms and definitions (Koppo3us meTtansios u cnna-
BOB. OCHOBHble TEPMWHbI U onpeaeneHns)

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process (OueHka 6M0N0rMYeckoro encTena MmeauunHCknx nsgenuin. Yacto 1. OueHka u uccne-
[OoBaHUA B npoLecce MeHegXMeHTa pucka)

ISO 10993-9, Biological evaluation of medical devices — Part 9: Framework for identification and
guantification of potential degradation products (OueHka 6MONOrNYECKOro AENCTBUSA MEANLMHCKUX U3LENNA.
YacTb 9. OCHOBHble MPUHLUWMbI MAEHTU(UKALUN N KONMYECTBEHHOTO onpeAesieHnss NoTeHUnanbHbiX NPOAYK-
TOB ferpagauum)

ISO 10993-12, Biological evaluation of medical devices — Part 12: Sample preparation and reference
materials (OueHka 6M00rNMYEcKoro AencTBMA MeANLUHCKMX usgenuin. Yactbe 12. MNpurotoBneHne npobd 1 KOH-
TpONbHble 06pasLbl)

ISO 10993-13, Biological evaluation of medical devices — Part 13: Identification and quantification of
degradation products from polymeric medical devices (OueHka 6MONOrMYECKOrO AENCTBUA MEAULMHCKUX W3-
penuin. Yactb 13. MigeHTudmkaumnsa M KONMYeCTBEHHOE onpejesieHne NpPoAyKTOB gerpajauuyv NoaAnMepHbIX
MeAULMNHCKUX N3aennii)

ISO 10993-14, Biological evaluation of medical devices — Part 14: Identification and quantification of
degradation products from ceramics (OueHka 6M0ON0rM4ecKoro AecTBNA MeAUUUHCKUX ndgenuin. Yactb 14.
NaoeHTudunkaums n KonnyecTBEHHOE onpeaesieHne NPOAYKTOB Aerpajaunm Usgenuin ms kepamukn)

ISO 10993-16, Biological evaluation of medical devices — Part 16: Toxicokinetic study design for
degradation products and leachables (OueHka 6mMonorn4yeckoro gecTBnA MeguUUHCKUX nsgenuin. Yacte 16.
KoHuenumsa TOKCUMKOKMHETUYECKMX UCCNefoBaHnii NPOAYKTOB Aerpajalumn u BbllenauynBaeMblX BELLECTB)

3 TepMUHbI 1 onpeaeneHns

B HacToAweM ctaHgapTe npuMeHeHbl TepMuHbl no ISO 8044, ISO 10993-1, ISO 10993-9, ISO 10993-12,
a Takxe cnegyluime TepMuUHbl C COOTBETCTBYHOLW UMY onpeaeneHnamu.

ISO n IEC BepyT TepMunHonormyeckne 6asbl faHHbIX ANS UCMONb30BaHWA B CTaHAapTusauum no cnepy-
WM agpecam:

- anekTponeamnsa IEC: gpoctynHa no agpecy http://www.electropedia.org/;

- nnatgopma oHnaiH-npocmoTpa ISO: goctynHa no agpecy http://www.iso.org/obp.

3.1 cnnaB (alloy): MaTtepuan, COCTOSAWMIA U3 MeTasIZIM4EeCKOro 3jsieMeHTa ¢ og4HON unm 6onee gobaska-
MW OPYTUX MeTanNn4yeckux n/mnm HemeTaninyeckmx 3N1emMeHTOoB.

3.2 anekTtponut (electrolyte): PacTBop, cofepxawuii MOHbl U CNOCOGHbLIA NMPOBOAUTHL 3/1EKTPUYECKMN
TOK.

3.3 noTeHuuWan asnekTpoga Npu pasoMKHYToW uenu (open-circuit potential): MoTeHynan anekTpopaa,
M3MEPEHHbIN MO OTHOLWIEHUIO K 3/1IEKTPOAY CPABHEHWUSA WX APYTOMY 3/IEKTPOAY NPU OTCYTCTBUM TOKa MexXAay
HUMMW.

3.4 noTeHuman nepenaccuBauun Ea (passive limit potential; Ea): MoTeHunan, cooTBeTCTBYOWMUIA ne-
pexoay MeTasnsa 13 NacCMBHOIO COCTOSIHUSA B COCTOSIHME Mepenaccusayuu.

MpunmeyvyaHne — CM. pucyHoK 1

3.5 noteHumnan npo6os Ep (breakdown potential; Ep)\ 3HaueHne noTeHuunana 3anekTpoga, Bbille KOTO-
poro NpoMcxoauT MUTTUHIOBAsA KOpPO3usA uauM nepenaccmeauus.

MpumevyaHne — CM. pycyHOK 1.

3.6 abcopbumnsa (absorb): MpoOHUKHOBEHNE B OpPraHM3M HE3HAOTEHHOro (4y)XepoAHOro) martepuana unm
BellecTBa yepes KNeTkn U/nnm TKaHu Uim accumMmunaumnsa nx ¢ TeYeHMEM BPEMEHMU.
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3.7 noTeHuMoAuHaMu4eckuini metopg (potentiodynamic test): MeTof naMepeHuii, B KOTOPOM MOTeHLMAN
3N1eKTpoja M3MeHsieTcsl ¢ 3afaHHOl CKOpPOCTbI, NMPU 3TOM PErucTpupyloT COOTHOLIEHNE MEXAY MIOTHOCTbHO
3/1eKTPUYECKOTr0 TOKa M NOTEHLMANOM 3MeKTpoa.

3.8 noTeHuunocTaTnyeckuii metog (potentiostatic test): MeTon usMepeHuii, B KOTOPOM U3MEHEHUE TOKA
PerucTpupyloT Npu NOCTOSIHHOM MOTEHUMane 3nekTposa.

4 O6bwpme TpeboBaHMsA K METOAAM UCC/efoBaHUA

4.1 O6wKne NOAOXEHUSA

Ona ngeHTudmkaunum n KOMYeCcTBEHHON OLEHKM NPOAYKTOB Aerpajauumn B matepuane MW, nsrotosnex-
HOM 13 mMeTanna u/vnu cnnasa, NPUMEHSAIOT ABa MeToda uccrefoBaHnin. MeTog nccnegoBaHna BblbupaT B
3aBMCMMOCTU OT PYHKLMOHANIbHOIO HasHayeHua MW.

MepBblii METOA — OA4HOBPEMEHHOE MPUMEHEHWUU ABYX 3/1EKTPOXMMUYECKUX MEeTOAOB WM3MEPEHWR: no-
TEHUMOANHAMNYECKOTO M MOTEHLMOCTaTUYeCKOro, BTOPO — MMMEPCUOHHbIA MeTOA.

MoTeHUuMogNHAMUYECKUA MeTOoL M3MEPEHWUN NPUMEHSIOT C Lefblo onpefesieHns 3/1eKTPOXMMUYECKNX
cBolicTB Matepunana MU un Touek Ep n Ea Ha rpaduke 3aBMCUMOCTU NOTEHUMAN 31eKTPoAa/Na0THOCTb 3Nek-
TPUYECKoro Toka.

MoTeHunocTaTuyecknii MeTo U3MEpPEHNn NPUMEHSIOT C Lie/Iblo NOJTyYeHUs NPoLyKTOB Aerpajauun ma-
Tepuana MW nytem ero afieKTPOXMMUYECKOTrO pasfiodXeHns nNpu NOCTOAHHOM MoTeHuuane afiekTpoga AN Bbl-
MOSTHEHWA WX NOCNeAyoLLero aHannsa.

NMMepPCUOHHBIN MeTof UccnefoBaHnsA NPUMEHSIOT 415 MOJlyYeHUs NPOAYKTOB Aerpajauun maTtepuana
MW nyTem ero XuMun4yeckoro pasnoxeHusa 418 NPOBeAeHUS UX Nocneaylolero aHanmsa.

Mpu nccnegosaHun matepunana MW c nokpeiTuem, cnefyet yunmTbiBaTb He TOJIbKO MPOAYKTbI Aerpaja-
U1 camoro martepuasna, HO U NPOAYKTbI Aerpajauun nokpelTua. Ecnv uccnegosaHna npoBOAAT Ha Matepua-
nax MW ¢ HemeTan/imyecknm NOKpbITUEM, TO AN UAEHTUPUKALUM N KOJIMYECTBEHHOTO onpeaesnieHns NoTeH-
LuManbHbIX NPOAYKTOB Aerpajaunmn Takoro nokpbltnua cnegyet npuMeHaTb ISO 10993-13 u/wnm 1SO 10993-14.

Mo pesynbTartam naeHTUuUKaumm N KONMYeCTBEHHOIO onpejaesieHns NPOAYKTOB ferpagaunn marepua-
NI0B NMPOBOAAT OLEeHKY 6buonoruyeckoro gencresma MU, a npyu Heo6Xo0ANMOCTH, U TOKCUKOKUHETMYECKNEe uccne-
posaHua B cootBeTcTBUM € ISO 10993-16.

Ecnv MW un3rotoBneHbl ¢ NnpuMeHEHMEM HaHoMaTepuasioB, WA pasmepbl NPOAYKTOB Aerpajauuun me-
Tannanyeckux matepunanos MW HaxofaATcsA B HaHoguanasoHe (Npu6nmsnTtensHo oT 1 go 100 HM), TO npu pas-
paboTke AOKYMEHTOB MO OueHKe pucka MU cnepyet yuntbiBaTb Tpeb6oBaHusa ISO/TR 10993-22.

Ecnv MW wn3rotoBneHo vM3 meTtanna wau cnnasa, npegHasHayeHHoro Ana abcopbuum opraHusmom,
TO cnepyeT NPUMEHATbL COOTBETCTBYHOLUIME CTaHAapTbl, PacnpocTpaHALWMeCa Ha KOHKPeTHble MaTepuarsbl
(cm. 6ubnunorpaduio), yctaHasausarlime MeTo4bl U YC/I0BMA NPOBEAEHUA uccnefosanuii (Hanpumep, Tpebo-
BaHWS K 9N1EKTPONUTY, YC/IOBUA OKpyXatwlel cpefbl U T. 4.), cneunduyeckne s AaHHOro tuna maTtepuana.

4.2 YcnoBust NpoBeAeHNS nccnefoBaHnii U TpeboBaHNs K 060pyA0BaHNIO

CKOpOCTb peakuun 31eKTPOXMMMUYECKOro pas3foXeHus maTepuana 3aBMCUT OT YC/IOBWI NpoBefeHus
nuccrefoBaHunin, NPUMEHAEMbIX N3MEPUTENIbHbIX MPUOOPOB, CBOIMCTB Ob6pasua M Cnoco60B ero noAroTOBKM.
ViccnepoBaHus 3NeKTPOXMMUYECKOA Aerpagauum mateprnana MU gos/mkHbl NpoBOAUTL KBanuduuMpoBaHHbIe
cneyuanucTbl B nabopaTtopun, 060pyA0BaHHON COOTBETCTBYHOLW MM 06pa3om. TexHnyeckoe 06CyXUBaHue u
KannbpoBKy 060pyfOBaHUA HEOH6XOAMMO OCYLWEeCTB/IATb B COOTBETCTBMM C 3KCMAyaTalLWOHHON AOKyMeHTa-
uuein, yTBepXAeHHOl B yCTaHOB/IEHHOM nopsiake. MeTodbl 1 yCNOBUS 3KCnjyaTauum o60pyAoBaHWs AOMKHbI
6bITb BANAMPOBAHbI.

JonyckaeTca NMPUMEHATb YCNOBUS MPOBEAEHUS WCCNefoBaHWiA Ha CcTabu/ibHOCTb, BPEMS Mnporpeea u
T. 4., NnpuBefeHHble B [1].

5 PacTBOpb! A1 UccnenoBaHnii 1 nNoArotToBka oopasuosB

5.1 CBepeHua o6 obpasuax

CsegeHunsa o coctaBe uccnegyemoro(bix) matepmana(oB) permcTpupyroT B oTyeTe.
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5.2 VcnbiTaTenbHbI pacTBOp (3/1EKTPOANT)

Mpn BbIGOpE 3NeKTpoNNTa cnedyeT yunuTbiBaTb YCAOBUSA KAMHMYECKOro npumeHeHna MW. Ans nccnepo-
BaHM UCMONb3YIT XUMUYECKMEe BellecTBa CTEMNEHb YMCTOTbl — 4. 4. a., BOAY — CTEeMeHbl YNCTOTbl 2 Mo
ISO 3696, npu 3TOM BCE XMMWYECKME BELLECTBA AO0/DKHbI 6bITb PACTBOPMMbLIMU B BOJE.

B KauecTBe 3neKkTpo/iuTa peKoMeHAyeTCs NPUMEHATb U30TOHMYeCcKnin 0,9 %-Hblil BOAHbIN pacTBOpP XJ/10-
pnaa Hatpus.

B 3aBucMMOCTM OT cocTaBa WcCCrefyemMoro Metassia Win cnjiaBa M MexaHu3ma KoOppo3uu B KavyecTse
3/1IeKTpoNInTa AonyckaeTca NPUMEHATL Apyrne pacTBOpbl, HaNpuUMep, NCKYCCTBEHHYIO C/IIOHY WU UCKYCCTBEH-
Hyl0 nnasmy. DNeKTPoNuTbl AN 3/1eKTPOXMMUYECKMX METOAOB MCCNefOoBaHWii NpuBefeHbl B NPUNOXeHUn A.
JonyckaeTca mcnonb3oBaTb Apyrme pacTBOpPbl, COCTaB M PM3MO0TMYECKME CBOIMCTBA KOTOPbIX 6onee cooT-
BETCTBYIOT NnpefjnosaraeMomy KInHM4Yeckomy npumeHeHutio MW. Mpu BbiGope pacTBopa cnegyert yyntbiBaTb
BO3MOXHbIA 3achdpekT, 06yC/I0BNEHHbIN B3auMmogelicTBnem 6eKOB C MOBEPXHOCTbIO MMMaHTaTa.

MpumeyaHne — [na nccnefoBaHWUl B KAYECTBE 3MEKTPONIUTOB MPUMEHSIHOT UCKYCCTBEHHBIW MOT, XMAKOCTU
XenyA04YHO-KULLEYHOro TpakTa W JIEFOYHYH0 XMUAKOCTb (CM. Gubnmnorpadmio).

B oTueTe 06 uccnefoBaHUM NpUBOASAT 060CHOBaHWE BbiGopa 3/ekTponuTa. Ecnv B Ka4ecTBe 3NeKTpo-
iMTa He MPUMEHSIIOT U30TOHUYecknin 0,9 %-Hblli BOAHBIA pacTBOp X/opuga HaTpus, TO B oTueTe 06 mccneno-
BaHWM yKa3blBalOT 3HaYeHne pH NpUMeHsieMoro afiekTposmTa.

5.3 NMoaroTtoBka o6pasos

5.3.1 Tpe6oBaHus K obpasyam

UyBCTBMUTENBHOCTL METOAOB, MPUMEHSEMbIX AN UCCNeA0BaHUn 3N1eKTPOXMMUYECKON Aerpagauum me-
TannoB M CNjaBOB, 3aBUCUT OT XapakTepPUCTUK MaTepuana, TEXHONOrMN ero o6paboTkM M CBOICTB MOBEPX-
HocTu. lMpouecc oTbopa ob6pasya, ero gopma M NOATOTOBKA MOBEPXHOCTU MMEKT CYL,eCTBEHHOE 3HayeHue.
CnepyeTt yuuTbiBaTb, YTO OrpaHM4YeHHble MPOCTPaHCTBA BHYTPM WAW BOKPYr mccregyemoro obpasuya moryT
NPUBECTN K BO3HUKHOBEHWIO LLE/IEBOM KOPpPO3uu, AedeKTbl NOKPbITUA — K NUTTUHTOBOI KOppO3uwn. Xapak-
TepucTuku obpasua LO/HKHbI COOTBETCTBOBATb XapakTepucTukaMm Matepuana, KOTopbliA UCMNO/b3YT B rOTO-
oM MW.

5.3.2 OT60p Oo6GpasyoB

[ns kaxporo metoga MccnepoBaHWii XMMUYECKO perpagaumyn matepuana MW oToupalroT HECKOSbKO
o6pasyoB B cooTBeTCcTBUMN € ISO 10993-12. MNpu 3HAYMTENIbHbIX Pa3INYNAX pe3ynbTaToB MUCCAef0BaHUn He-
06x04MMO onpeaennTb NPUUMHBI 3TUX Pas3fiMunii U NPOBECTU MUCCNEe[0BaHUA Ha LOMNOMHUTENbHbLIX 0bpa3uax.
Yuncno obpasuoB, 0OTOOGpaHHbIX ANA MUCCeAOBaHWA, AOMKHO 6biTb 060CHOBAHO W 3a[0KYMEHTUPOBAHO B OT-
yete.

Ecnn B CBA3M C yCNoOBMSIMU M3rOTOBNEHUS Matepuan MW ob6nagaet aHM30TPOMHbIMU CBOMCTBaMU, TO
ANA nccnepoBaHUii TOIbKO CBOWCTB €r0 NOBEPXHOCTU c/lefyeT NPUMeEHSTb 06pasubl, paspesaHHble B Npo-
LOJIBHOM 1 MOMEepeYyHoOM HanpaBeHUsX.

5.3.3 ®opma obpasyos

Ana wccnepoBaHuii UCNOMb3YT cTaHAapTHble o6pasubl (Hanpumep, NPAMOYrofibHble WAW KPYr/ible
CTEPXHW, MAACTUHbI UAN WU3LENVe C O4HOK CBOGOAHOW MOBEPXHOCTLI), M3rOTOBJIEHHbIE CNOCO6OM, aHano-
TMYHBIM M3rOTOB/IEHNIO FrOoToBOro MW. [lonyckaeTcs MCno/sb30BaTb 06pasubl, KOTOpble NpeacTaBAAT coboil
YyacTb KOHKpeTHoro MW, nto6oi dhopMbl 1 NI0GOro COCTOSAHWUSA, MPU 3TOM MCCNenoBaHUA Heo6X0ANMO MPOBO-
OUTb B TW,ATENbHO KOHTPO/IMPYEMbIX YC/1I0BUAX, KOTOpPble (DUKCUPYIOT B OTYETE.

Mnowanb NOBEPXHOCTM 06pasua, KOHTaKkTMpylWwasa ¢ 3/1IeKTPOSIMTOM, AO/KHA ObITb OonpeAeneHa ¢ Tou-
HOCTblO A0 +10 % oT 06wei naoulagn NOBEPXHOCTM obpasua Ans Toro, YTobbl 06ecneyYnTb JOCTOBEPHOCTb U
BOCMPOM3BOAMMOCTb pe3y/ibTaTOB ONpeAesieHns CKOpoCTu Agerpajayuuu.

Ecnv ncnonb3yloT penpe3eHTaTMBHbIE 06pasubl, TO cnefyeT yunTbiBaTb BO3MOXHOCTb B/IMSIHAS pas-
nnunii Mexay penpeseHTaTMBHbIM 06pa3L,oM M roToBbiIM MW nan ero KOMNOHEHTOM Ha pe3ynbTaTbl UCCAeno-
BaHWii. Mpu nccrnepnoBaHM penpe3eHTaTMBHOIO o6pasua BMecTo rotoBoro MV B oTyeTe NpMBOAAT OnucaHune
N6bbIX pasnnunii Mexay penpeseHTaTuBHbIM 06pa3uomM M rotoBbiMm MU. OTYeT AO/HKEH cogepxaTb nofapo6-
Hoe 060CHOBaHWe TOro, NoYemy npeanosaraeTcs, 4YTO Kaxgoe M3 pasnnuymii He NOBAWSIET Ha BMOCOBMECTU-
MOCTb rotosoro MW.

5.3.4 XapaKTepucTukn noBepxXHOCTU obpasua

[MoCKONbKY XapakTepucTUKU MOBEPXHOCTM MaTepuana MOryT MOBAUATbL Ha €ero 3feKTpoXxumuyeckue
CBOICTBA, TO XapakKTepuUcTUKM MOBEPXHOCTM uccnegyemoro obpasua [O/MKHbl ObiTb MAEHTUYHbI XapakTe-
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pUCTUKaM MOBEPXHOCTM MaTepuana B roToBoMm MW. XapakTepuCTUKM MOBEPXHOCTM WUccrefyemoro obpasua
LOJKHbI 6bITb 3a40KYMEHTUPOBAHbLI B OTYETE.

6 DNEKTPOXMUMUYECKNE METO/bl N3MEePEHNA

6.1 O6opypoBaHue

6.1.1 dnekTponnTuyeckasa suelika n3 6opocuamkaTHoro ctekna no 1ISO 3585 cooTBeTCTBYHOLWNX pa3me-
poB, TepMocTaTupyemMas v KOHTposieM TeMnepaTypbl C TOYHOCTbIO +1 °C.

6.1.2 MoTeHymMocTar ¢ Anana3oHoM M3MepeHUa noteHunana B npegenax +2 B v 3Ha4eHUAMU BbIXOL4HOTO
Toka oT 10-9 A go 10-1 A.

6.1.3 Bo/IbTMETP C BbICOKMM BXOAHbIM conpoTuBneHuem (6onee 1011 Om), ¢ TOYHOCTbKO perncrpayum
n3mepeHnin 1 mMB B gnanasoHe 2 B.

6.1.4 AMnepmeTp AgnanazoHoM usmepeHuii Toka ot 1ICIT19 Ago 10~1 A 1M OTHOCUTENbHON NOTPELHOCThLI0
B npegenax *1 %.

6.1.5 Pabounit anekTpopg (Mccnegyembiin obpasel).

6.1.6 N3mepuTenbHbli 31EKTPOL, U3rOTOBMNEHHbIN, HAaNpMMep, U3 nnaTuHbl (CeTka, NaacTUHKa WUanm npo-
BOJIOKA) wWan rpaduTa, naowanb kotoporo B 10 pa3 npesbliwaeT naowagb paboyero anexkrpoga.

6.1.7 DnekTpos CpaBHEHUA, ABMAWNIACA CTAOUIbHLIM, C M3BECTHLIM NOTEHLMasIOM.

6.1.8 pH-meTp ¢ TOYHOCTLI U3MepeHuii +0,1.

MpuHUMNManbHasa cxema U3MepuTeNnbHOI Uenn npeactaBneHa B NpuioxeHun B, pucyHok Bl.

CxeMa 3NeKTpo/IMTUYECKON sAYeilkn npueegeHa B npuioxeHun C.

6.2 NoarotoBka o6pa3LoB

Pab6ounin anektpoa (uccnegyembiin o6pasey) ycTaHaBIMBalT B BOAOHENPOHMULAEMbI fepXaTenb Taknum
ob6pa3omM, 4TOOblI TONBLKO Uccregyemass NOBEPXHOCTb KOHTaKkTMpoBasna € anekTponutom. Cnegyet npegnpu-
HATb Mepbl NPEeAOoCTOPOXHOCTN AN TOro, 4Tobbl Mexay Aepxatenem n paboyMm 3/1e€KTpoAOM He 6blfo 3a-
30pa, Tak Kak B 3TOM C/ly4yae BO3MOXHO BO3HUKHOBEHME LeneBoli koppo3uu obpasua. MNMepen uccnegosaHvem
pabouwnii anekTpoA ouuwalT B 3TUOBOM CNMPTE C NMOMOLLbIO Y/AbTpa3Byka B TedyeHue 10— 15 muH, 3atem
TWaTtesibHO NPOMbIBAOT BOAOW CO CTEMeHbI0 YMcTOoThl 2 No ISO 3696 u cpa3sy xe NomMewarT B 3/1IEKTPONNTU-
YECKYH0 AYenky.

6.3 YcnioBus npoBefeHUs naMmepeHunii

ONeKTPO/INTUYECKYI0 SUeiKy 3aMo/IHAT pacTBOPOM (3N1eKTponmTom). Tak Kak CKOpPoCTb 60/bLIMHCTBA
3/1EKTPOXMMMUYECKMNX peakuuin 3aBucuT oT TemnepaTypbl B gnanasoHe ot 10 °C go 50 °C, To cnegyeT Bbinos-
HUTb TEPMOCTATMPOBAHNE 3/IEKTPOIMTUYECKOW sivelikn npu Temnepatype (37 = 1) °C. YpoBeHb Kucropoga B
3N1eKTPONINTe CHMXaT 6apboTMpoBaHMEM €ro a3oToM WU aproHom 6e3 npumeceil KMcropoga co CKOPOCTbio
100 cm3/MuH B TeueHne He MeHee 30 MWH A0 Hayana M3MeEpPeHuii. INEeKTPONUT NepemMeLllnBarT nytem 6Gap-
60TMPOBAHUA Ta30M WM MexaHW4vyeckn ANS YyCTpaHeHWs rpagueHTa KoHueHTpauwii. MNpu 6ap6oTupoBaHun
3N1eKTPOIMTa HeEO6X0ANMO NPefoTBpaTUTbL NpuUANNaHne Ny3bipbKOB rasa K uccriefyemMoii NoBEepPXHOCTH.

Mpu MCNONb30BaHWM MArHUTHbIX MELanoK Heo6X0AUMO Y4YMTbIBATb BO3MOXHOE WX BO3AENCTBUE Ha
9NEeKTPONNTUYECKYIO Aueliky. [laHHblli hakTop yunTbiBalOT Npu Banugauum M3MepuTenbHOro obopyaoBaHus
(cm. 4.2).

6.4 NpoBeAeHVe N3MepeHnii NOTeHUMoANHAMUYECKAM MeTOoAO0M

MoTeHuMan paboyero 3fekTpoAa Npu PasoMKHYTOW Lenu M3MepsitoT yepes3 2 4 noc/ie ero norpyXxeHus
B 3/1eKTPONUT. 3HaYeHne noTeHyuana paboyero anekTpoga npu pasoMKHYTOl Lenu — 3TO HavasibHasi Touka
namepeHunii. CKopocTb pasBepTkn (yBeNMUeHUs 3HauvyeHui) noTeHumana paboyero anektpoga (ganee — no-
TeHunan) — 1,0 mB/c. Ecnn pe3ynbTaTbl UccnefoBaHUli He 3aBUCAT OT M3MEHEHMST 3HAYEHUIT NoTeHumana, To
BPEMSI M3MEPEHUI AonyckaeTcs COKpaTUTb, YBE/IMYMB CKOPOCTbL pa3BepTku go 10 mB/c. Kpusyw noteHuywnan/
NAOTHOCTb TOKA PErUCTPUPYIOT A0 NONYYEHUsI 3HAUYEHUSI NoTeHuMana paboyero anekTpoga 2000 mB nam nnoT-
HocTu Toka 1,0 mA/cM2 (B 3aBUCUMOCTM OT TOro, 4TO OyAEeT NONyYeHO paHee) A5 OLEHKM yyacTka nepenaccu-
Bauun obpasua (cm. pucyHok 1). Ana obecneyeHnss BOCNPOM3BOAUMOCTIN NOMYYEHHbIX pPe3y/bTaToB creayer
BbINO/THUTL PerucTpauuio 3HauyeHuin B o6paTHOM Mnopsigke A0 3HAYeHWUs NoTeHuuana paboyero 3fekTpoga
Npu pas3oMKHYTOl Lenu. 3aTeM U3MepeHWs NPOBOASAT CHOBA W PErMCTPUPYIOT KPMBYH NOTEHLMan/naoTHOCTb
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TOoKa 00 nonyyvyeHus 3HadyeHus 2000 mB unim 1,0 MA/cm2. Ecnin KpuBass He BOCMNPOU3BOAMUTCSA, TO U3MEpPeHUs
NOBTOPSOT, BbINOAHAA OT 5 Ao 10 ymknoB usamepeHuin. Ecnv nocne npoBegeHnss 5— 10 UMKIOB N3MEpPEHUii
He 6ygeT A4OCTUIHYTO BOCMPOM3BOAMMOCTM KPUBOI MOTEHLUMaN/MNOTHOCTb TOKA, TO HEOO6XOAMMO YCTaHOBUTb
BO3MOXHbI€ MPUYMHBI, TaKne Kak KOPPEKTHOCTb WM HEKOPPEKTHOCTb PaboTbl 3/IEKTPOIUTUYECKOW AUENKU 1
3/1eKTpoga, 0CO6GEHHOCTU CBOMCTB MCCNeAyemMoro matepuana v gp. Takke, rpaduk 3aBUMCUMOCTU NOTEHUMU-
an/nnoTHOCTb Toka cnepyeTt NOCTPOUTb B slorapudmumyeckux KoopamHatax (CM. pUCYHOK 2). Peructpupytlot
noTeHynan npo6os Ep, onpegeneHHblii Ha KpMBOW NOTEHUMaN/MAOTHOCTL TOKa, MOJIYYEHHONM Ha MOC/EfHEM
umkne (cm. pucyHok 1).

Mpn npoBegeHVN nccnefoBaHUii INEKTPOXMMUYECKMMYU MeTodamu criegyeTt yuyuTbiBaTb, YTO CBOMCTBa
6/1aropoAHbIX MeTas/IoB OT/IM4alTCA OT CBOWCTB NacCUBUPYOLLUX MeTasoB, U B COOTBETCTBMM C 3TUM onpe-
AenaTb noTeHuman npo6os Ep pasnuyHbiX MeTaninyeckmx cCUCcTeMm.

HekoTopble perynupyoulime opraHusaunm Moryt TpeboBatb NpoOBeAEHUS NccnefoBaHuii B COOTBETCTBUN
CO cTaHgapTamu, ycTaHaBMMBaKWLWMMW NOTEHUMOANHAMUYECKME METOAbl W3MEPEHWI, MO3TOMY Mpu nNpoBe-
OEeHUn nccnefoBaHnini metofamu, YCTaHOB/IEHHbIMU B HACTOALWEM CTaHgapTe, pekomeHayeTcs yb6eauTbcs B
HajnexauweM MCNnonb30BaHUM COOTBETCTBYHLWNX METOAOB 1 NapameTpoB UCCe[0BaHni.

MpumeyaHne — [aHHblAi MeTofd He obs3aTeneH ANs NPUMEHEHUs MpyU UccnefoBaHun abCcopbmpyembix
MeTas1/10B.

X — 3HayeHus noteHuuana, MB; Y — 3HaueHus1 NJ0THOCTM Toka, MA/CMm2

MpumevyaHne — 3HaveHne EponpenensioT Ha NPOAO/MKEHUN NIMHENHON YacTu KPUBOWM OKUCNEHMS MPU 3Ha-
YEHUN MJIOTHOCTY TOKa, PaBHOM HY/IHO.

PuncyHok 1 — padhmk 3aBMCMMOCTM NOTEHLUMana oT NI0THOCTU ToKa C 0603HaYEHNEM Havasa BO3HUKHOBEHWS
Koppo3uitHoro Toka npu Eaun Ep
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X — 3HayeHus noteHumana, MB; Y — norapudm nnaoTHOCTU Toka, MA/CM2

PuncyHok 2 — Mpadivk 3aBMCHMOCTM NOTeHUMana ot norapudima naoTHOCTY Toka
¢ 0603HaveHvem Ep B Touke nepernba kpvBoii

6.5 MpoBegeHne N3MeEPEHUH NOTEHLUMOCTATUYECKUM METOA0M

[JaHHblli MeTog, NPUMEHSIOT 418 KaYeCTBEHHOTO U KONMYECTBEHHOTO onpejeneHns NpoaykToB ferpaja-
uMu o6pasLa, pacTBOPEHHbIX B 3/1EKTPOUTE.

HoBbili 06pasel, BblgepXUBaT Npu NOCTOSHHOM MOTEHLUAsNe B TEYUEHUE BCEF0 BPEMEHU WCC/ef0BaHUs
W PErNCTPUPYIOT KPUBYH NIOTHOCTL TOKa/BpeMsi. 3HayeHne noTeHumana npo6os — 3HayeHue Ep, ncnonbsy-
emMoe AN onpejefieHus NpoAykToB Aerpagauuu, nawc 50 mB. Mpy NnpUMeHeHUM ApYroro 3HauyeHWs NOTeH-
uvana B oTyeTe NPUBOAST COOTBETCTBYlOLlEe 060CHOBaHWE. B 3aBMCMMOCTM OT MCC/efyeMoro maTepuana
BpeMs nonspusauumn coctaensieT 14 nnm 5 4. MpofonXMTENbHOCTL Nonspusaunn 1 o6beM UCNONb3yemMoro
3/1eKTPOSIMTA PETUCTPUPYIOT B OTUeTe A1 NPOBEAEHUS MOCAEAYIOLUX BblUNCEHUIA.

MpumeyaHne — [aHHbIA MeTod He obsa3aTeneH ANs NPUMMEHEHWS MpU UCCNefoBaHUM abCcopoMpyemblxX
MeTas1/10B.

7 VIMMEPCUOHHbI MeTo, uccrenoBaHui

7.1 O6opypgoBaHune

7.1.1 W3meputenbHasa fAuyeiika (ganee — fAuyeiika) u3 6opocunmkatHoro creknia no ISO 3585 cooTtBert-
CTBYIOLMNX pasMepoB, TepmocTartupyemas u KOHTposieM TemnepaTypbl € TOYHOCTbLIO +1 °C.
7.1.2 pH-meTp € TOYHOCTbLIO U3MepeHna =0,1.

7.2 TMoparotoBka o6pas3uoB

Viccnegyembiin o6pasel, nomMew,aoT B OTAENbHYIO sdeiiky. Pasmep suvelikn 4O/HKEH ObiTb Takum, 4TOObI
06beEM anekTponuTa 6bl1 He meHee 1 MI/cM2 NOBEPXHOCTU obpasua 1 o6pasel, 6bi1 NOTHOCTLIO MOTPYXEH B
3M1eKTpoNuT.

Mpn nNpoBegeHUM AOATOCPOUHBLIX M3MEPEHUn n3-3a 6uonornyeckoli (Hanpumep, 6akTepuanbHOW, rpnob-
KOBOIi) KOHTamMMHaLU¥ BO3MOXEH PUCK NOJSyYeHUS HEAOCTOBEPHbIX pe3ysibTaToB. [N CHUXEHUS pUCKa KOH-
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TamuHauuMmM cnegyeTt UCNoAb30BaTb CTEPUbHbIE AYENKN U 3NEKTPOMMUT, NPUTOTOBJIEHHbI B aCENTUYECKNX YC-
NOBUSAX.

Mnowanb NOBEpPXHOCTU 06pasya 1 06bEM 3MEKTPONMUTa AO/DKHbI ObITb AOCTATOYHLIMU AJ1 NPOBEAEHNS
nocnefywuw,ero aHanmsa pesynbtatoB (cM. pasgen 8).

He cnepyet gonyckaTb KacaHusi o6pa3ua MOBEPXHOCTEN SA4Yeikn 3a UCKNYEHUEM, MUHUMA/IbHOW Nun-
HAW WKW TOYKKM, Heobxogumon anst onopbl obpasua. Ecnu nccnegyemsblii o6pasel, He60AbWNX pasmepos, TO
TpebyeMoe COOTHOWEHUe o6beMa 3NEeKTponMTa K njowagm noBepxHOCTW obpasua MOXET ObiTb He [OCTUT-
HyTO. B aTOM cnyvyae ncnonb3yoT ABa nnn 6onee o6pasyoB ncciegyemoro marepuana, npu atom obpasubl B
Avyelike He LOMKHbI KacaTbCca APYr gpyra.

Mpn noarotoBke 06pa3L0B C HEPOBHOW MOBEPXHOCTbK WM HENPaBW/bHOI (QOPMbl W, criegoBaTefb-
HO, maouwaib NOBEPXHOCTU KOTOPbIX CMOXHO OnNpeaennTb, HEO6X0AUMO pykoBoacTBoBaTbcs I1ISO 10993-12 un
ISO/TR 10993-22 gnsa yyeTa 0COOGEHHOCTEN OLEHKM pucka Takux matepuanos MU.

7.3 MpoBeaeHne nccnenoBaHuit

[0 Hayana nccnepgoBaHnsa n3MepsaoT pH anekTponuTa B sueiike ¢ o6pasyom. 3atem syeliky NA0THO 3a-
KpbIBaT ANA NpefoTBpalleHus ncnapeHus 3nekTponuTa u TepMmocTatupyoT npu temnepartype (37 + 1) °C B
TeyeHune (7,0 £ 0,1) cyT. MNMocne okoHYaHMA npoueaypbl ob6pasel BbIHUMAKT M3 AYeiikn 1 cHoBa namepstoT pH
anekTponuTa. 4na nccnefoBaHWs HEKOTOPbIX MarepuasnioB B KA4YeCTBE 3/IEKTPOINTA NMPUMEHAIOT hocdaTHo-
6ydhepHbIli husmonornyecknini pacteop (T. €. cTepuansayns KOTOporo BbiNoIHEHA PUILTPOBAHNEM), UCNOMb-
3yeMblii ANa nccnefoBaHUii TKAHEBbLIX KyNbTyp.

ViccnenoBaHMss UMMEPCUOHHBIM METOAO0M NPOBOAAT B TeyeHue 6osee ANTENbHOTO Nepruoga BPpeEMEHMU,
ecnu:

a) cnnas UCMNONb3YIT ANA U3FOTOBNEHUSA UMNNaHTata, NPUMEHAEMOro NOCTOSAHHO;

b) cnnaB COAEPXUT KOMMOHEHTbI, paCTBOPUMbIE B GMONOrMYECKOW cpefe npy KJIMHUYECKOM NpuMeHe-
HUN MWU;

C) cogepxXaHve NOTEHUMaNbHO OMacHbIX PacTBOPUMbIX KOMNOHEHTOB MW npubnn3nTenbHO cCOOTBET-
CTBYET 3HAYEHUAM NpefenbHO AONYCTUMbIX KOHLEHTpaumii;

d) oTcyTcTByeT gononHuTenbHas uHdopMauyus, nogTeepxpawuas cTabunbHOCTb KOMMNOHEHToB MU
(Hanpumep, 0 COXpPaHAEMOCTU XapaKTepPUCTUK NOBEPXHOCTN M AONYCTUMOIN KOPPO3MOHHOM CTOMKOCTH).

Ana MW, coOOTBETCTBYIOLWMUX BbllWeYyKa3aHHbIM KpUTEPUAM, ONpefesiaiT XxapakTepucTukn npouecca Bbl-
CBOGOXAEHUA NOTEHUMAIbHO ONACHbIX KOMMNOHEHTOB M UX KOJIMYECTBA, YTOObl YCTAHOBUTbL KPaTKOCPOYHOE U
[ONToOCpoYHOE BO3AelCTBME cniaBa Ha opraHu3m 4YesioBeka, KOTOpoe Heo6XoAMMO y4YuTbiBaTb NpW aHanuse
pucka MW. Ona nonyyYyeHUs KONIMYECTBEHHbIX pe3y/nbTaToB 3aBMCUMOCTU CKOPOCTWU BbICBOOOXAEHUA NPOAYK-
TOB gerpajauunu ot BpeMEeHW BO3AENCTBUSA 3NE€KTpONuMTa uccaefoBaHuss UMMEPCUOHHBIM METO4O0M MpoBOAAT
MHOIOKpPaTHO Ha O4HOM U TOM Xe obpasue. Nocne OKOHYaHUA KaXoro npegblayLliero nccnefoBaHnsa ero no-
BTOPSAIOT CHOBA. [N aToro obpasel, n3BnekawT U3 ayelikn, oTOMpaloT 3NEeKTPONUT ANA n3MmepeHnsa pH, 3arem
obpaseL, CHOBa NMoOMeL,alT B A4eliKy C HOBbIM 3/1EKTPONIMTOM. 3Ha4YeHusa pH anekTponuTa n3mMepsrT B Havyasne
N B KOHLUE KaX[oro mHtepBana otbopa npob anektponuta. VIHTepBanbl oT60pa Npobd 3/1eKTponnTa AOSIKHbI
ObITb AOCTATOYHO YaCTbIMMU, YTOObI MOXHO ObISI0 3a)MKCUPOBATL OCHOBHbIE XapaKTepPUCTUKM npolecca Bbl-
CBOOOXAEeHUA 13 obpasua NpoAyKTOB gerpagauun (Hanpumep, 6onee 4vacTblii oT6op nNpo6 B 60/ee paHHME
MOMEHTblI BpeMeHU ANna UKCpoBaHWA Havana npouecca Bbibpoca KOMMNOHEHTOB — Hauva/lbHaa cTaguns Bbl-
cBoboXaeHus). Hanpumep, nHTepBanbl 0T60pa Npob 3neKkTpoamTa NpuM UccnefoBaHUM HATUHOMNA, NPUMEHSse-
MOro AN U3rOTOB/MIEHWS UMMJIAHTATOB, MOTYT COCTaB/ATb HE MEHEe HEeCKONbkux aHeln 1,2,4, 7, 14,21 n28 B
TeyeHMe NepBOro Mecsilla CyMMapHOro BpeMeHu TepMocTaTMpoBaHns 06pa3LoB B 3/IEKTPO/INTE, a 3aTteM, no
KpaiiHeil mepe, — pa3s B fBe Hefenun. AHanornyHble pesynbTatbl PErMcTpUpyoT Npu nccnenosaHmm obpasLos
U3 TUTaHa, T. €. 3aBUCMMOCTb KMHETUKN BbICBOOOXAEHMS MOHOB M3 ob6pa3ua OT BpEMEHW BO3AEWCTBUS 3Nek-
TponuTa. MiccnefoBaHna 3aBeplualT, UCXO4A U3 CKOPOCTU BbICBOGOXAEHMA U3 o6pasua NpoAykToB Aerpaja-
uun, KoTopas CTaHOBUTCHA MOCTOAHHONM, AOCTUras YCTAHOBMEHHbIX 3HAYEHUI W/MNN CHUXasACb OTHOCUTESIbHO
HWUX, YTO CBMAETENbCTBYET O TOKCUKO/IOTMYECKOW OnacHOCTM mMatepuasa. B oTuete npuBoaAT 060CHOBaHMe
HeobxoAMMOCTHM 3aBeplleHnsa uccnegoBaHuii. Cnegyer yunmTbiBaTb, UTO NPU MCCef0BaHUM MaTepuanos pas-
NINYHBIX NapTUin U pasnYHbIX NPOU3BOLCTBEHHbLIX MAPTUA MOryT 6biTb NOJSyYEHbl pa3Hble pes3ynbTaTtbl UC-
cnepfoBaHuii. B gononHeHne K aHa/IMTMYECKOMY 060pyA0BaHNI0 Takke MPOBOAAT Banuaauuio NPUMEHSeMbIX
MeTO0B U3MEPEHUI B TeYeHne BCero nepuoga nccrenoBaHuii.

Mpn uccneposaHnn abcopbupyembix MeTansioB cnefyet KOHTPOAMpOBaATb pacxof 3nekrponura, 3Ha-
yeHue pH, Hanuuue n KONMMYECTBO PacTBOPEHHbIX ra3oB, a Takke MOoTep Maccbl obpasua M KOJMYecTBO
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npoAaykToB aerpagauuv. Mpu uccnegoBaHuy o6pasyoB, coAepxalimx mariuii Mg, Heo6XoAWMO YuUTbiBaTb
BO3MOXHOCTb 06pa3oBaHMs Bogoposa H2 1 BbINOMHATL €r0 KOSTMYECTBEHHYH OLEHKY.

8 AHaNIN3 MNoJyYeHHbIX pe3y/ibTaToB

Mpv NpoBeAeHUU UCCNefoBaHUA 3NEeKTPOXUMUUYECKUMM N UMMEPCUOHHBIM MeTogamun U3y4yarT U peru-
CTPUPYIOT COCTOSIHME MOBEPXHOCTU o6pasua ¢ NPUMEHEeHUeM MUKpockona yBesnyeHnem 6osee 50X, qpukcu-
pys nto6ble CylleCTBEHHbIE U3MeHeHUs. MNpu Heo6X0AMMOCTM, PEKOMeEHAyeTcs NMPOoBecTU 6onee AeTasbHbli
aHanus noBepxHOCTM obpasua.

Mocne KaXgoro M3MepeHusi BbINOMHSAT KAUYeCTBEHHbIW M KOMIMYECTBEHHbI aHasin3 anekTposuTa, uc-
nosb3yst MeToj, C YyBCTBUTE/IbHOCTbLIO, COOTBETCTBYIOLWE LenM uccregoBaHus (HanpuMmep, aToMHO-abcop6-
LWOHHYI0O MWKPOCKOMMUIO, Macc-CNeKTpoOMeTpuio WM Macc-CMeKTPOMETPUI0 C WHAYKTUBHO CBSI3aHHOW nnas-
MOiA). B oTueTe perncTpupyloT AaHHble O BelecTBax, CoAepXaHue KOTOpbIX B 3M1EKTPONINTE Bbille npegena
KO/IMYECTBEHHOro onpegeneHns. Ecnv B 3/1€KTPONUTE BbISABMEHbI U UAEHTUULMPOBAHLI MOTEHLUMaNbHO
onacHble 6MosorMyeckme BelecTBa, HO He onpeaesieHbl UX KONMYEeCTBa, TO AOMNO/IHATEIbHO NPUMEHSIOT ApY-
rMe COOTBETCTBYHWLNE aHAIMTUUYECKME MeToAbl. Takke B OTYeTe PErucTpupyloT gaHHble O BCeX BeliecTBax,
0CaXAEHHbIX Ha M3MEepPUTENbLHOM 3M1EeKTPOAE.

9 OTyeT 06 nccnegoBaHmAX

OTueT 06 nccnenoBaHnaX SOMKEH CoAepXaTb cneayluine cBefeHns:

a) NosiHble naeHTUdUKaLNOHHbIE AaHHbIE UCCNefyeMoro obpasua, BkIYas XMMUYECKUI COCTaB;

b) OTHOLWEHME NaoWann NOBEPXHOCTM o6pasua, KOHTaKTUpYLWel ¢ 31eKTPOINTOM, K 06beMY 3/1EKTPO-
nuTa;

c) coctaB 1 pH (c norpewHocTbo +0,1) anekTponmMTa 1 onucaHne 3N1eKTPoLa CpaBHEHUS, NPUMEHSAEMOr0
B 3/1EKTPOXUMUYECKNX MEeToAaXx;

d) cocTtas, HayYanbHOE U KOHEYHOe 3HayeHne pH anekTponuTa, NPUMEHAEMOr0 B UMMEPCUOHHOM MeETO-
ae;

€) TemnepaTypy 3/1eKTpoNunTa;

f) rpadmk 3aBMCMMOCTM MOTeHUMana OT MAIOTHOCTM ToKa, NpM HeobXoAMMOCTU cpaBHEHMs — rpacduk
3aBNCMMOCTM MOTEHLMana oT forapudma nJoTHOCTU TOkKa (Npv MPOBEAEHUN UCCNEL0BaHWA NOTEHUMOoAUHA-
MWYECKMM METOAO0M M3MePEHNIR);

0) noTeHUMan afnekTpoga Npu pasoMKHYTOl Lenu;

h) 3HaueHne Ep n nNOTHOCTb TOKa NpyM 3TOM 3HAYEHUU;

i) CKOpPOCTb pa3BepTkU (M3MEHeHUs) NoTeHunana;

j) rpacunkn 3aBUCMMOCTU NJIOTHOCTM TOKa OT BPEMEHU, obuee BpeMs UCCNefoBaHus;

k) kpaTkuii aHanu3 KpuBbIX (Hanpumep, rmcTepesunc, nukn);

I) onncaHne NbbIX CYLECTBEHHbIX U3MEHEHWNIT NOBEPXHOCTM obpasua u/mam 3nekTponuTa;

T) pesynbTatbl aHanuM3a NPoOAYKTOB Aerpajauun obpasua, cogepxawmxcs B 31eKTponuTe, BkAw4Yas
CKOpPOCTb gerpazaunn, BblIpaXeHHY B MUKpPOrpaMmax Ha KBajpaTHblii caHTUMeTp B Yac (Mkr/cm2/4) (mpu npo-
BeAEHUN nccnefoBaHnii 31EKTPOXUMUYECKUMN MeToAaMn N3MEepPEHUA);

n) MeTo4 XMMUYECKOro aHasmnsa 3NeKTponuTa;

0) TWUM 371€KTPOAa CpPaBHEHMUSA [3HAYEHUSA MOTEHUMANOB A0/IKHbI ObiTb COOTHECEHbI CO 3HAYEHUEM HOp-
MasibHOro BogopoaHoro anektpoga (NHE)];

p) pe3synbTaTbl aHanu3a NPoOAYKTOB Aerpajaunun, BbiCBO6OXAaeMbiX M3 MW, Bkawuyas ux o6LLYHO Ky-
MY/SATUBHYK Maccy (Hanpumep, BbIPaXEeHHYH B MKr), CKOPOCTb BbICBOOGOXAEHUA (HanpuMep, BbIPaXeEHHYI
B MKr/CyT); pe3ynbTatbl, NpMBefEHHble K eAnMHOO6pasuio no naowaau nosepxHoctm MU wnu obpasua, ans
cpaBHeHns MU unun o6pasuoB C pa3HbIMU reoMeTpuyeckuMmn napameTrpamu (Npu NpoBeAeHUn muccnenoBaHui
UMMEPCUOHHOM METOAO0M);

q) ¢.1.0. cneuymnanncrta, NpoBOAMBLLENO UCCNen0BaHNS;

r gaty(bl) nccnegoBaHus;

S) noAnuck cneyuanucTa, NPOBOAMBLUET0 UCC/IEA0BAHUA.
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MpunoxeHve A
(cnpaBo4HOE)

ANEeKTPONUTbI /151 INEKTPOXNUMUYECKMX METOL0B N3MEpPeHUi

A.1 O6Lme NonoxeHns

[ns vnccnegoBaHWin NCNONB3YHOT XMMUYECKME BeLLeCcTBa CTENEeHb YMCTOTbl — 4. 4. a., BOAy — CTeneHbl uu-
CTOTbl 2 no 1SO 3696, npy 3TOM BCE XMMUYECKME BELLECTBA AO/MKHbI ObITb PACTBOPMMbIMU B BOAE. B nNpurotoBrieHHOM
3/1EKTPO/IUTE He [JO/HKHO ObITb Ocajka.

A.2 N30ToHNYeckmin 0,9 %-Hbll BOAHbI pacTBOP X/0pmaa HaTpus

A.3 VickyccTBeHHas cntoHa (cm. [2])

Na2HP 04— 0,260 r/n
NaCl — 0,700 r/n
KSCN — 0,330 r/n
KH2P04 — 0,200 r/n
NaHCO03— 1,500 r/n
KCl — 1,200 r/n

A.4 VckyccTBeHHasa nnia3ma (cm. [2])

NaCl — 6,800 r/n
CaC12— 0,200 r/n
KCI — 0,400 r/n
MgS04— 0,100 r/n
NaHC03— 2,200 r/n
Na2HP04— 0,126 r/n
NaH2P04 — 0,026 r/n

A.5 docdaTHO-6ydhepHbIi chmsnonorndeckmin pacteop (PBS), CTepnnn3oBaHHbIl onnbTpOBaHUEM
M MPUro4HbIN ANSA KNeTOUYHbIX Ky/bTyp

NaCl — 8,000 r/n

KCl — 0,200 r/n

Na2HP04— 1,420 r/n

KH2P04 — 0,240 r/n

10
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MpunoxeHve B
(cnpaBo4Hoe)

MpuHUUNNanbHas cxema U3MepuTesIbHON Lenu

1— noTeHupocTar; 2 — BOMLTMETP; 3 — amnepmeTp; 4 — pabouunii 3nekTpog;
5 — n3mepuTenbHbIli 31eKTpoa; 6 — 31eKTpos CpaBHEHNS

PucyHok B.1 — lMpuHuunuanbHas cxema M3MepuTesbHOM Lenm
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MpunoxeHve C
(cnpaBo4HOE)

CxemMa 311eKTPOINTUYECKON SAUYENKN

6 7 8 10

1— syelika C NOCTOSAHHON TEeMNepaTypoit; 2— 3NeKTPoNuT; 3— BbIXOAHOE OTBEPCTME AN BoAbl; 4 — BXOAHOE OTBepCcTue

ans rasa; 5 — TepMomMeTp; 6 — n3MepuTeNbHbIA 3M1eKTpos; 7 — pabounii anekTpos; 8 — BbIXO4HOE OTBepCTve A/1A

rasa; 9 — a1eKTpoNNTUYECKNA MOCTUK; 10 — 3M1eKTpog, cpaBHeHMs; 11 — HacbIweHHbIA pacteop xnopuga kanms (KCI);

12— kanunnsipHast Tpybka; 13 — BxogHOe OTBEpCcTME AJ1S BOAbl C MOCTOSIHHOW TemnepaTtypoil; 14 — cTepXeHb
MarHUTHON MeLasikv; 15 — marHuTHas meluaska

PucyHok C.1 — Cxema 3/1eKTPOSIMTUYECKON SYeiiku
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MpunoxeHve OA
(cnpaBo4Hoe)

CBefeHNss 0 COOTBETCTBUMN CCbIJIOYHbIX MeXxXagyHapoaHblX
CTaHOAapPTOB MeXrocyaapCtBeHHbIM CTaHOapTam

Tabnuuya [OA.1

O60o3HaYeHVe CCbINIOYHOTO
MeX/yHapoaHOro cTaHaapTa

ISO 3585
ISO 3696

ISO 8044

ISO 10993-1

ISO 10993-9

ISO 10993-12

ISO 10993-13

ISO 10993-14

ISO 10993-16

CreneHb
COOTBETCTBUSA

oT

NEQ

HoT

HoT

T

oT

oT

HoT

OG60o3HaYeHVEe N HAMMEHOBaHWE COOTBETCTBYHOLLENO
MEXrocyapCTBEHHOIO CTaHAapTa

*

FOCT ISO 3696—2013 «Boga ans nabopatopHoro aHasmsa. TexHude-
CKvie TpeboBaHuA U METOAbL! KOHTPONA» 1)

FOCT 9.104—2018 «EpguHan cuctema 3awmutbl OT KOPPO3unM un cTape-
HUs. TOKPbITUS NakoKpacoyHble. [pynnbl YCA0BWIA SKCnTyaTaLmms

FOCT ISO 10993-1—2021 «UN3genusa megmumHckme. OueHka 6uonoru-
4ecKoro AelcTBMA MeguUMHCKMX nsgenuii. Yacte 1. OueHka u uccneno-
BaHUA B npoLecce MeHeMKMEHTa prcKa»

FOCT ISO 10993-9—2022 «MN3genus megnumHckue. OueHka 6uonoru-
4ecKoro AelcTBUA MeguUMHCKMX nsgenuii. Yacte 9. OCHOBHbIE NPUHLM-
Mbl MAEHTUMKALMA 1 KOTMYECTBEHHOTO ONpeaeneHns NoTeHLNasTbHbIX

NPOAYKTOB AerpaaaLimy»

FOCT ISO 10993-12—2023 «M3pgenusa meguumHckme. OueHka 6uoso-
rMYECcKoro AencTBua MeauuMHCKNX msgenuii. Yactb 12. OT6op v nog-
roToBka 06pa3LoB A1 NPOBEAEHNS UCCNefoBaHUI»

FOCT ISO 10993-13—2016 «W3genua megmumHckmne. OueHka uonoru-
YecKoro AencTBMSA MeAMUMHCKMX usgenuii. Yacte 13. VigeHTudmkaums
1 KONUYecTBeHHoe onpeeneHve NpoAykToB Aerpajalun nosiMMepHbIX
MEIMVLVHCKNX U34ENNiA»

[OCT ISO 10993-14—2011 «W3pgenusa meanumHckme. OueHka 6mnonoru-
YecKoro AeicTBMSA MeAMUMHCKMX usgenuii. Yacte 14. VigeHTudmkaums
N KOMIMYECTBEHHOE onpejesieHe MPOAYKTOB Aerpafauun nsgennin us
KepamuKm»

FOCT ISO 10993-16—2021 «W3pgemusi meguumHckmne. OueHka 6uo-
NOrMYEeCcKoro AencTBus MeauUMHCKMX m3genuii. Yactb 16. KoHuenuus
TOKCMKOKUHETUYECKMX MUCCNefoBaHUi NPOAYKTOB Aerpajaumn u Bbile-
NnaymBaemblIX BELLECTB»

* COOTBETCTBYHOLLMIA MEXIOCYAPCTBEHHbIA CTaHAapT OTCYTCTBYET. [0 €ro NpUHSATUS PEKOMEHAYETCS UCMO/b30-
BaTb NEPEBOA, Ha PYCCKUIi A3bIK JAHHOTO MEX/AyHapoAHOro cTaHaapTa.

MpumeuvaHne — B HacTosel TabnumLe UCNOb30BaHbI ClieyHoLLye YCOBHbIE 0603HAYEHUs] CTENeHN COo-

OTBETCTBUA CTaHOAPTOB:

- FOT — naeHTWYHbIE CTaH4apPTbI;

- NEQ — He3aKBUBAJIEHTHbIN CTaHZapT.

1) B Poccuiickoin ®enepaunmn gericteyet TOCT P 52501—2005 (MCO 3696:1987) «Boga anst nabopaTopHOro aHa-

nmsa. TexHuyeckme yCnoBsusa».
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FOCT ISO 10993-15—2023

(1]

(2]

(3]

[5]

[6]

[7]

(8]
9]

ASTM G 5-14

NF S91-141

ISO 10993-17

ISO 10271

Bubénnorpadusa

Standard Reference Test Method for Making Potentiodynamic Anodic Polarization Measure-
ments

Biodegradability of dental metal alloys — Standardization of electrochemical tests (Cnnasbl mMe-
TaUI/IMYecKre 4519 CTOMATOo/IorMyeckux Lenein. CtaHaapTHble METOAbI UCTbITaHUI Ha 3/1eKTPO-
XUMUYECKOE pasfioXeHue)

Biological evaluation of medical devices — Part 17: Establishment of allowable limits for
leachable substances (OueHka 6uonornyeckas MegUUMHCKUX n3genuii. Yactb 17. YctaHoBne-
HMe JOoMYyCTUMbIX NMPeAenoB BbileiaynBaeMblX BELLECTB)

Dentistry — Corrosion test methods for metallic materials (Ctomatonorvsi. MeTogbl UCMbITaHWiA
Ha KOPPO3MOHHYIO CTOMKOCTb METasI/IMYECKNX MaTepUasnios)

Midander K., Julander A., Kettelarij J., Liden C., Testing in artificial sweat — Is less more? Comparison of metal
release in two different artificial sweat solutions. Regul Toxicol Pharmacol. 2016 Nov; 81:381—386

Simulated Biological Fluids with Possible Application in Dissolution Testing, Margareth R.C. Marques, Raimar
Loebenberg, and May Almukainzi

Walczak A.P., Fokkink R., Peters R., Tromp P., Herrera Rivera Z.E., Rietjens .M. et al., Behaviour of silver nanopar-
ticles and silver ions in an in vitro human gastrointestinal digestion model. Nanotoxicology. 2013, 7 pp. 1198—1210

ASTM WK52640

ISO/TR 10993-22

New Guide for In-Vitro Degradation Testing of Absorbable Metals

Biological evaluation of medical devices — Part 22: Guidance on nanomaterials (OueHka 6vo-
JIOTVYECKOTo AEeNCTBMSA MeAULIMHCKMX U3aenuii. YacTb 22. PyKOBOZACTBO MO HaHOMarepuanam)

YAK 615.46:002:006.354 MKC 11.100.20

KnioueBble cnoBa: MefuUMHCKME U3AEeNWs, OueHka GMONorMyeckoro AeicTeus, uaeHTUdmUKauuss m Konuye-
CTBEHHOE onpefeneHne NpoAyKTOB Aerpajauuun musgenuii u3 meTansioB v CnjiaBoB

Pepaxktop 4l A Koxkemsik
TexHnuecknin pegaktop W.E. Uepenkosa
Koppektop C.B. CmunpHOBa
KomnbloTepHas BepcTka M.B. ManeeBoii

CpaHo B Habop 18.07.2023. [MognucaHo B nevatb 27.07.2023. ®dopmat 60x8418 [apHuTypa Apuan.

Yen. neu. n. 2,32. Yu.-u3g. n. 1,86.

MoAroToBNEHO Ha OCHOBE 3/IEKTPOHHOM BEPCUMK, NPefoCTaB/IEHHON pa3paboTunkoM cTaHaapTa

Co3gaHo B €IMHUYHOM UCMONHEHUN B ®I'BY «MHCTUTYT cTaHaapTu3amum»

AN KoMmnnekToBaHna ®egepasibHOro MHhopmMaumoHHoro hoHaa CTaHgapTos,

117418 MockBa, HaxumoBckuii np-T, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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