Tr'OCT P HCO 10993.9—99
TOCYJIAPCTBEHHBIA CTAHIAPT POCCUMCKOW ®EJXEPAIINU

W3neans meaunuHcKne

OIIEHKA BMOJIOTUYECKOI'O JEACTBUSA
MEJUITMHCKUX U3TEJTUI

Yacrbr 9

OcHoBHbIE MPHHIMNLI HIEHTUGNKAINHE ¥ KOJMIECTBEHHOTO
onpele/ieHusi MOTEHINAIBHBIX NPOAYKTOB JECTPYKIMH

Manaume opuumansuoe

B3 1—2000/801

TOCCTAHIAPT POCCHH
Mocksa


https://meganorm.ru/Index2/1/4293747/4293747897.htm

rocCT P 1CO 10993.9—99

[Ipeaucmosue

1 PASPABOTAH BcepoccuifcKMM HayqHO-UCCAEIOBATENBCKIM M UCIIBITATEIbHBIM NHCTUTYTOM Me-
nunviHckon TexHuku (BHUUHUMT)

BHECEH TexHuyeckuM KoMUTETOM To cranaapTusauuy TK 422 «Ouenka 6uoaormyeckoro geicr-
BUS MEQWLMHCKUAX MU3LETHNI»

2 TIPUHAT Y BBEJAEH B JEVCTBUE IlocraHoBienueM T'occranpmapra Poccuu ot 29 nexabps
1999 r. Ne 862-cT

3 Hacrosumit ctanzapTt, 3a MCKIIo4eHeM npwioxeHuit B u I', npeacrasnser coboit ayTe HTUYHBIHA
texct mexayHapoaHoro ctagaapta MCO 10993.9—99 «Ouerka 6M0710IrMYeCKOro JeMCTBUS MEAUIIMHCKUX
mzaenuit. Yacts 9. OCHOBHBIE NPWHLMITEI HAEHTUDHKALMY Y KOJUYECTBEHHOTO OIpeAeNeHUs OTeHIHU-
ATBHBIX TTPOAYKTOB ACCTPYKIIMM»

4 BBEJEH BIIEPBBIE

© UTIK Hszpatenbcrso cranmapros, 2000

HacTosmmit cTaHaapT He MOXeT ObITh TOJHOCTBIO MM YACTMHHO BOCIIPOM3BENEH, TUPAXUPOBAH U
pacripocTpaHeH B KauecTBe oULHaNbHOrO u3naHus 6e3 paspeuteHus: [ocerannapra Poccun

11



TrOCT P MCO 10993.9—99

ConepXaHue

OOMACTD IMPHMEHEHIMS. - - - - v v v vttt ettt e e e e e e e e et e e e e e e e
HOPMATHUBHBIE CCBUTKH - « - -« o e e o ettt e et e e e b e e e e e e e e e e e e e e e e e e
(0113731 (3 (=) 17 ¢

BN -

TTpUHUMITEI TUTAHUPOBAHMS UCCIEAOBAHUS AECTPYKLUMM. . o o o oot oot e
4.1 OOGIIHE TTOMOKEHMI - - - o v o v e v ettt e et e e e e et e e e e e e e e
4.2 TIpemBapUTENBHOE PACCMOTPEHUE . . - . o o v v ot e et e e et it e e e e e et e e e
4.3 TINaHUPOBAHHE MUCCHEHOBAHMST - . o . - o v v e e it e e e e e et e e e e e e e e e e e
4.4 XapaxTepUCTHKa MPOAYKTOB HECTPYKIIMM MEAUIAHCKAX UMMM . . . . .. ... .. ... ......
5 OTYET 00 UCCIEMOBAHMM « -« o o v v e et ettt e e e e e e e et e e e e e et e e e e e
Ipwioxenue A O6ocHOBaHNE HEOOXOTMMOCTH MPOBEIEHHS UCCAEIOBAHUS IECTPYKLIMH . . . . . . . .
MNpunoxenue B [onmonuurenpHas nHOpMALUS K TUIAHY U3YYEHUS AECTPYKUMM . . . . ... ... . ...
IMpunoxenue B Hekoropble MeToAs! onpeneaeHus KOHLIEHTPALWKH META/LUIOB U APYTHX 3JIEMEHTOB B
MEAUKO-OHMOIOTHYECKUX TIPOOAX. - . . o o ottt e e ot st it e et e e e e

Mpwroxenue T BUGIHOrpadMst . . . . . . .. .. e e

AR W WY NN e e

~ W

111



roCt P 1CO 10993.9—99

BeeneHnue

Co6monenue nonoxenmii crangapros cepud FOCT P UCO 10993 «OueHka 6HOIOTHYECKOro Jaeii-
CTBMSI METMITMHCKMX U3JIEANEH» MO3BOJUT 0GECIEeYUTh CUCTEMHBIN HOMXO K HUCCIEA0BAHUIO OHOJIOTHYEC-
KOro AcHCTBUS MEIULIMHCKUX M3ACIHIA.

Liennio 9TUX CTAHAAPTOB HE SBNAETCA OE3yCIOBHOE 3aKpEIUIEHHE KOHKPETHBIX METONOB MCCIEHOBA-
HMHM W WCOBITAHWH 33 TPYNTIAMH OJHOPOAHBIX MEMMIIMHCKWX M3HEIMil B COOTBETCTBMM C NPHHSITOMN
Kraccudukauei 1o BUAY U JUIUTEJIbHOCTH KOHTAKTA C OPraHM3MOM yelioBeka. I1o3ToMy IUTaHMpOBaHHE
U MpoBeJieHHe UCCHACTOBAHUA U MCTIBITAHUM JO/XKHBI OCYILIECTBISITh CIIENANUCTbI, UMEIOLHE CleUaTb-
HYIO IIOJATOTOBKY M OIIBIT B ODJIACTH CAHUTAPHO-XMMUUYECKOH, TOKCHKOJOTHYECKON M OHOJOTHYSCKOM
OLICHOK MEIMIIUHCKUX W3NCINIA.

CraHaapThl 3TOM CepHH SBISIOTCS PYKOBOISIHIMMY JOKYMEHTAMM JUTS ITPOTHO3UPOBAHHS OUONOTH-
YeCKOTo JNeWCTBUS MEIMIHMHCKUAX H3AeAUN HAa CTaguy BBIOOpa MATEPHANOB, MpeAHA3HAUYEHHBIX IS MX
M3TOTOBJIEHUS, 4 TAKKE IS HCC/EAOBAaHUIA rOTOBBIX 00pA3LIOB.

B cepuro TOCT P MCO 10993, uMeloniyio rpynnosoii 3aronoBok «Uznenua MeaunmHckue. OueHka
OGMOJIOTMYECKOTO JeHCTBUS MEIUUIMHCKUX U3NCHUI», BXOST CICAYIOLIHE YACTH:

- yacTh 1 — OIIEHKA 1 UCCNE/IOBAHUS;

- 9acThb 3 — HeciefoBaHUWe TEHOTOKCUYHOCTHM, KAHIUEPOTeHHOCTH M TOKCHYECKOro ACHCTBUA Ha
peI‘IpOILYKTHBHYIO byHKUMIO;

YacTh 4 — UCCIICIOBAHUE U3AEIN, B3AaUMOAEHCTBYIOIMX C KPOBBIO;

- 4acTb 5 — MCC/IeHOBaHUE Ha IUTOTOKCHYHOCTD: METOMBI in Vitro;

- yacth 6 — MccaeoBaHe MECTHOIO JEMCTBUS MOCHE UMIUTAHTALAH;

- 9acTh 7 -—— OCTATOYHOE COMepKaHUE STHICHOKCHIAA MTOCIEe CTEPUIU3AIIHH;

- 9acTh 9 — OCHOBHBIE IPHHIMITH MISHTU(MUKAIIIY ¥ KOJIMYECTBEHHOTO OonpeeeHust TOTCHLHAb-
HBIX IIPOSYKTOB HECTPYKLIMU;

- vacth 10 — uccaenoBaHWe pasnpaXxaoLero 1 ceHCHOWIH3UPYIOIHETo ACHCTBUS

- yactb 11 — uccaemopaHue oOLIETOKCUYECKOrO ACHCTBUS;

- 4acThb 12 — NMpUIOTOBIEHHKE POO M CTAHIAPTHBIE 0OpAa3LIb;

- 4acTh 13 — yneHTHdUKAIMA U KOJIHMIECTBEHHOE ONpeleNeHUe [IPOAYKTOB NECTPYKIIMHA MOIuMep-
HBIX MEOULIMHCKUX M3IEIUI;

- 4acTh 16 ~— MonmeaupoBaHue ¥ KCCIeI0BaHie TOKCHKOKHHETHKH MPONYKTOB AECTPYKLWU M BHIMBI-
BaHUS.

Hacrosiumit cranmapt ycTaHaBIMBaeT NPUHUMANE MAEHTHIUKAIUY K KOJIMYECTBEHHOTO ONIpeieeHHs
MNPONYKTOB AECTPYKLIUM MAaTEepUaOB, U3 KOTOPHIX WU3TOTOBJIIEHB MEAMLIMHCKUE HU3Aeusl ([1OJTUMEDPDBI, Ke-
paMMKa, METAJUIBL U CIUIABBI).

ITonmyyeHHYI0 B XO[€ STHUX WCCHASAOBAHHI MH(POPMALHIO MCIIONb3YIOT sl OUEHKU OHOIOTrMYEcKoro
NEeACTBUSl MATEPUANOB U UBLETUN.

CraHnapr onpeaesieT HeOOXOMMMOCTb NPOBEICHNA U 00beM HCCISNOBAHHIA MO MAEHTUDUKAIIMA U
KOJNIMYECTBEHHOMY ONpPEACNCHUIO NPOAYKTOB ACCTPYKIMMA B 3ABUCUMOCTH OT pslda YCIOBUH.

Mertonpl uccreqoBaHMsi, U3NOXEHHblE B CTAHAAPTE, B3SIThl M3 MEXAYHAPOOHBIX, HALIMOHANBHBIX
CTanAapTOB, JMPEKTUB U HOPMATUBOB.

HoryckaeTcss MpUMEHEHUE APYTUX METOINOB, 00ECIEYMBAIONIMX OLEHKY OMONOrMYEcKoro AeHCTBUs
MCAVLIMHCKUX U3AEJIHH B COOTBETCTBHUHU C TPpeOOBaHUAMHU MEXAYHAPOILHbIX CTAHIAPTOB.

B npunoxenun B u3ioXeHb METONUKY ONpPecNICHUS KOHLEHTPAUMU METAUIOB U APYTHX SJIEMEHTOB
B MeOUKo-OMonornyeckux mnpobax, npuMeHsemble B PoccUM Ipu oneHKe OHOJIOTMYECKOTO NEHCTBMA
MEOULIMHCKUX M3AETUHA.

K ob6pasuam usnenwii, npeacrapisieMbIM Ha UCIIBITAHUS, IPeXbABASAIOT TpeGOBAHUS B COOTBETCTBUHU
¢ TOCT P 51148.

[Mpunoxenue A SIBISETCS HEOTHEMJIEMON YacThl0 HacTosulero craHaapra. [Ipuwioxenuss b, Bu I
HOCAT CNPABOYHEINA XapakKTep.
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TOCYIAPCTBEHHBI I CTAHOZAPT POCCHHUCKOW ®EIEPAIUU

H3nema MeaMIpHCKHE
OIIEHKA BMOJIOTMYECKOI'O JEVMCTBUA MEIUIIMHCKNX U3JETAN

Yactp 9

OcHoBHbIe NPHHIMIBI HACHTHOUKANMA U KOJIMIECTBEHHOIO ONpeNeieHts NOTeHMATBHbIX
HPOAYKTOB JECTPYKUHH

Medical devices. Biological evaluation of medical devices.
Part 9. Framework for identification and quantification of potential degradation products

Jata seenenma 2002—01—01

1 ObaacTb npuMeHeHus

Hacrosumii craHnapT ycTaHaB/IMBAET OCHOBHBIE IPUHIMIIBI CHCTEMATU3UPOBAHHOM OLIEHKH BO3MOX-
HOW WIM HabmonaeMoi Guonerpagalyu MeIULUMHCKUX U3NeNUil (Hajnee — W3HeNnit), a TakkKe MPHHLMUIIBI
COCTABJICHWSI TUIaHa U TPOBEACHUSA UCCICAOBaHUA Ouomerpagaumi.

TpeboBaHUSI HACTOSAILETO CTAHAAPTA SIBJSIIOTCS PEKOMEHIYEMbIMHU.

CrannapT He pacupocTpaHsieTcsl Ha:

- IPONYKThI OMOUHXKEHEPHUU HA OCHOBE XHUBOW TKAHM;

- H3Yy4eHMe BO3HUKHOBEHUS MPOAYKTOB AECTPYKLIMH B Pe3yjbTare MeXaHUYeCKHX IporeccoB. Me-
TOMUKM TOJYYEHUSI ITPOAYKTOB KECTPYKLMH 3TOro TUIA U3JOXEHHI B CTAHAAPTAX HA KOHKPETHhIE MaTe-
pUaJIkl;

- MPOAYKTHEl MUIPALINH, KOTOPHIE HE SABISIIOTCS NMPONYKTAMU HECTPYKLIVU.

B ciyyasix, eciu cTaHZapThl HA W3JEIUST KOHKPETHBIX BUIOB COASPXAT MIpUeMIeMbie METOAbI MACH-
TUGUKALMY U KOTUYECTBEHHOrO ONpEeAeNeHMs IMPOAYKTOB NECTPYKHUHH, UX MOXHO pacCMaTpuBaTh Kak
aJIbTepHATHUBY.

2 HopmaTuBHBIE CCHUIKH

B HacTosiieM cTaHmapTe MCHOJb30BAHBI CCBUIKM HA CHAEAYIOLIME CTAHAAPTHI, ColEpXKallHe NOoJIoXe-
HUS, KOTOPbIE MOTYT PACCMaTPUBaThCSA KaK Pas/ie bl HACTOSILIErO CTaHaapTa:

T'OCT P CO 10993.1—99 WUznenusa Menunuuckue. OLieHKa 61OIOrn4eckoro KeiMCcTBUA MEAULIMH--
ckux m3penuit. Yacte 1. OLieHKa U MCCAEIOBAHUS

T'OCT P UCO 10993.13—99 Hznemus MenuuuHcKue. OLieHKa GHOJIOrMYeckKoro NeHCTBUST MEAULUH -
ckux wmagenuit. Yacts 13. MaeHTupUKAUMS U KOMWYECTBEHHOE OIIPENEseHNE IMPOAYKTOB HECTPYKHUHU
TTOIMMEPHBIX MEIULIMHCKUX U3NeNuit

I'OCT P 50855—96 KownTteitHephl A1 KPOBH U €€ KOMIOHEHTOB. TpeGoBaHuUsI XUMUYECKOI U GHO-
JIori4ecKoil Ge30MacHOCTH U MEeTOAbl UCTIBITAHMIA

T'OCT P 51148—98 Wszpenus MeauumHckue. TpeGoBaHus K oOpa3liaM U IOKYMEHTAIUH, [TPeACTaB-
JITEMBIM HAa TOKCHKOJIOTMYECKUE, CAHHUTAPHO-XMMHYECKUE HCIBITAHMSI, WCMBITAHUS HA CTEPHIBHOCTD U
MMMPOreHHOCTh

3 Onpenenenus

B HacrosimemM craHaapTe MCIOIb3YIOT TepMuHBI, npuBeneHHbie B TOCT P UCO 10993.1, a takxe
CITEYIOLIHE OMPeRETCHUS:
3.1 npecrpykuma: PaspyuieHue martepuana.

Hsnaume odpuumaibuoe



TroCT P ICO 10993.9—99

3.2 Omonerpanammus: PaspylieHUe MaTepuasia B pe3y/IbTaTe BO3ACSHCTBHS GHUOMOIUYECKON cpesl.
IlpuMedaHue — Broerpagaumio MoXHO CMOEJTMPOBAThL B SKCHEPUMEHTAX in Vitro.

3.3 m3nesme, paccachiBalomeecs B (H3H0I0rMYECKOii cpege: MenniMHCKOE H3lenue, pa3pylaoleecs
WK paccachiBaoueecs: B OHM0JIOTMYECKOM cpele OpraHu3Ma.

3.4 MPOAYKT BbIMBIBAHMA: DKCTParupyeMblii KOMITOHEHT MaTepuana, He SBISIOIIUNCS TPOLYKTOM
XUMMWYECKON HECTPYKLIUHU.

3.5 xoppo3us: [JeiicTBHE XUMUYECKUX U DIEKTPOXUMHUYECKUX PEaKIMi Ha METa/UIBl ¥ CIUIABHI.

IIpuMeyvanue— VHorna TEpMUH «KOPPO3HUsi» UCTIONB3YIOT WIMpPE Ui 0603HAYEHUS YXYALIEHUs KayecTBa
IOPYTHMX MaTepuasoB. B HacrosdlleM cTaHAapTe OH OTHOCHUTCS K METAUIAM H CILIaBaM.

3.6 BemectBo: MHIMBANYATBHEIA XUMUIECKUIL 3JIEMEHT, COEOMHEHNE WIN KOMIUIEKC COeIVHEHMI .

3.7 dbparmenT nm3xesms: OxHa U3 yacteil usgeans.

3.8 mpomykTt necrpykumm: J00asi JacTHUAa WM XUMUYECKOE COeIVHEeHUe, 00pa3oBaBLUMECs IIPH
XUMHMYECKOM pa3pylIeHUH MCXOOHOTO MaTepyaa.

4 TIpuHuumnel IUIAHAPOBAHKSA HCCJIEJOBAHNSA JECTPYKIMA

4.1 O0mue nonoxeHus

IMonxon K oueHKE OeCTPYKLMHM 34BUCUT OT IPUPOLBI MCCIEAyeMOro MaTepuaia, MegMIMHCKOro
U3Leaus, YCIOBUM NpUMEHEHUS M JOKATU3AIMM KOHKPETHOro U3LeNus B opraHusme. Korma mccrenyior
KOHKpeTHOe MEOVIIMHCKOe H3IeNue M eCTh MoApoOHas MHGOpMALMSI O XMMHYECKOM COCTaBe Cpelbl, B
KOTOpOW u3fiene OyIeT NpUMEHSThCS, UCCIe0BaHUE TIPOBOAST B YCAOBUAX, MOAESTUPYIOIIMX NApAMETPBI
JaHHOW cpenbl.

ITo BO3MOXHOCTH TpH IUIAHMPOBAHUM HCCIEIOBAHUNA HECTPYKLUMH HCIIOMb3YIOT CTAHAAPTHL UL
uieHTUDUKALUY U KOJIUYECTBEHHOTO ONpeesieHHs] POAYKTOB NECTPYKIMM OTIPEAENEHHBIX IPYII MaTe-
puasnos, HanpuMep 'OCT P MCO 10993.13 mra momamepo, UCO 10993.14 [1] — g KepaMHKU
HCO 10993.15 [2] — mist MeTamwioB W cruiaBoB. Ilpu ucciemoBaHMM W3LENUi, cocTosIUX Gojiee yeM u3
JIBYX Pa3IMYHBIX MAaTEpUaAIOB, YYUTHIBAIOT BCE COOTBETCTBYIOIIHE CTAHAAPTHI IO AECTPYKIIMHU.

4.2 TlpeapapuTe/ibHoe pacCMOTPEHHE

HeotbheMiieMoii 4acThiO OLIEHKM GHONIOTHYECKO# 6E3011ACHOCTH U3MENHs SIBJIETCS TIIATENBHOE IPO-
THO3UPOBAHHE CIOCOOHOCTU Marepuaia K JECTPYKIWH, BKIIOYAST OXHMIAEMYIO U HENpeNBUICHHYIO Je-
CTPYKUMIO.

HayansHbIM 3TanoM NMporHO3MpOBAHUA ABISETCS OLEHKA XMMHYECKUX XapaKTePUCTHK M U3BECTHbBIX
MEXaHM3MOB [ECTPYKIUHU. 3aTeM OLHEHHMBAIOT HEOOXOMMMOCTb 3KCIIEPHUMCHTAILHOTO UCCIENOBAHUS GVO-
JIerpajaluu ¥ cocTaBisiioT ero IutaH. Ha ocHoBe 063opa JMTepaTypbl ¥ 03HAKOMJICHMSI C IPEIbIIYLLIMM
OTIBITOM KJIMHMYECKOTO NPUMEHEHUS AHAJIOTMYHBIX MATEPUATIOB MOXET BO3HUKHYTH HEOOXOIMMOCTD HaJlb-
Heiiuiei 61oIOrMYECcKOoil OLIEHKHU MPOAYKTOB AecTpyKUMH. HeT HeoOXonMMocTH, a TAKKe He BCeraa uMeeTcs
BO3MOXHOCTb [IPOBOIMTH M3YYEHHUE NECTPYKIMU JUIS Bcex usnennil. OG0CHOBaHUS HEOOXOMUMOCTH H3y-
YeHMs BeCTPYKLUUM MPEACTABICHBI B MPWIOKCHHN A. OLeHKa HeOOXOMAMOCTH IIPOBEACHUA KCIICPUMEH-
TAIBHBIX UCCIIEAOBAHMIT NECTPYKIIMM HOJIKHA BKIIOYATH 0030p JIMTEpaTypbl W (WJIM) O3HAKOMIIEHHE C
JIIAHHBIMU 06 OTIBITE KJIIMHIYECKOTO MpUMEHEHUA. TaKast OLIeHKA MOXET MPUBECTH K 3aKNIOYEHUIO, YTO HET
HEOOXOOUMOCTH IIPOBEACHHS IKCIEPUMEHTANBHBIX MCCIENOBAHMI, KOTHAa HM3y4aeMoe M3leJihe YCHelHOo
MpUMeHSIeTCS B MEXUIIMHCKOI MPaKTHKE, a TAKXKE UMEIOTCH HOBBIE ¥ ONyOIMKOBAHHBIE JaHHbIE U AHAJIOIMH
C U3BECTHBIMH UBJETMSIMM, MaTepHaaMyAd U NPOAYKTAMHU JECTPYKIVH.

PykoBOACTBO N0 OlIEHKE GHOJIOTHYECKOTO AEHCTBHS MPOAYKTOB JECTPYKIMH TOJMMEPHbIX U3NEIMA
(MaTepuanoB) npepcrapieHo B TOCT P MCO 10993.13.

4.3 ILlnannpoBanne HCCJeI0BAHUS

IInan WcclemoBaHust NOJ/DKEH OBITh cOCTaBlicH M o(OpMIIEH B COOTBETCTBUM C MOJOXECHUSIMU 4.1.
B mnaHe yka3bpIBalOT METOABI AHATN3a, C IIOMOLIBIO KOTOPHIX M3YYaIOT CIEAYIOILIME XaPAKTEPUCTUKH MpO-
JYKTOB NECTPYKLIMM:

- XMMHYecKue U GU3MKO-XUMHIECKHE CBOMCTBA;

- MOpGhOJIOTHIO MMOBEPXHOCTH;

- OMOXMMUYECKHE CBOICTBA.

B rutane Takxke ManaraxoT METONbI, MCIIOAb3yEMBIE JUIS MOJIyYEHUS [IPOAYKTOB AECTPYKINK. B ruiane
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UCCIIEIOBAHMS U3JENUMN, COCTOSLIMX U3 MHOTHX (pparMeHTOB, YUUTHIBAIOT KaXIblii dhparMeHT WU Marte-
pHaJ, & TAKXE CHHEPrUYEeCcKoe BIUSHUE Pa3INYHBIX GPArMEHTOB Ha JeCTPYKLIHIO.

4.4 XapaxTepMCTHKA HPOAYKTOB NECTPYKIMH MEIMIAHCKHX M3IeHiH

ITpooyKThl AECTPYKUHH, MTOMYYEHHBIE B XOIe UCCIENOBaHMUsI, MOTYT IIPEACTaBIATh COOOM YacTHiIbL,
pPacCTBOpPMMble COCIVHEHUS YUTH UOHBL. [{JIst ompeneeHus XapaKTepUCTUK IIPOAYKTOB NECTPYKIMU HCIIOJb-
3VIOT COOTBETCTBYIOILIME AHAIMTUYECKHUE METOAbl. DTU METO/IbI MOKHBI 6bITh 0OOOCHOBAHBI U TIPHUBEIEHBI
B oT4eTe 00 MCCAeIOBAHUH.

Ipu cocTaBieHUH IUTAHA U3YYeHUS AeCTPYKIIHMHU CJEAyeT YYecTh BIMSIHUE Mpoliecca MeCTPYKIMHU Ha
OMOJIOTUYECKHUE HCCIIENOBAHUS.

IMogxoapl K U3y4eHUIO Guomerpajaliy NMpeacTaBieHsl B IpruiioXxeHuu b.

Ilnan momxeH BKJIIOYATDh B ce0s clieqyroiiee:

- HAeHTUDUKALUIO U XapaKTepUCTHKY U3Leaus U (MIK) MaTepuaia ¥ IpenroraraeMoe npuMeHeHHe,

- HACHTUDUKALMIO ¥ XapaKTepHUCTUKY BO3MOXHOIO MEXaHU3Ma AECTPYKLIUY;

- UEEHTU(HUKAUUIO U XapaKTEPUCTUKY HU3BECTHBIX, BEPOSITHbIX U IMOTEHLHUAJBHBIX IPOAYKTOB Jie-
CTPYKIMH;

- METOIbI UCClieI0BAHUS.

IIpumMeyaHus

1 CreneHb U CKOpPOCTb MUIpalldM MNPOAYKTOB AECTPYKLIMM 3aBUCAT OT TakKMX (DAaKTOPOB, KaK MpOLECCHI
TIPOM3BOJICTBA, KOTOPblE U3MEHSIOT COCTaB M CTPYKTYPY MOBEPXHOCTU, MUTPAL¥sl HA MOBEPXHOCTb U3 MaTepHaia,
XMMUYECKHUI cOCTaB PU3NOJIOTHYECKON cpellbl M1 paCTBOPUMOCTD B Heit U T.1.

2 HccrnenoBaHHe MOXET IPUBECTH K 3aKIOYEHMIO, YTO TTOJIYYEHO JOCTATOYHOE KOJIMYECTBO AAHHBIX M HeT
HeOOXOAMMOCTH B JAJIbHEHILEM M3YYEHHH.

5 OTtyer 00 uccienOBaAHAN

B otyeT 06 McCIeIOBAaHMH BKIIOYAIOT CIELYIONIYI0 MHGPOPMALMIO:

- omucaHue Marepuana u (Wiy) U3Ienaus B COOTBETCTBUHU ¢ b.2, BKIIOYAs IpeAnojaraeMoe npruMe-
HEHHWE M BUI KOHTAKTa C OPTaHU3MOM;

- OLEHKY JECTPYKLMH ¥ BBIBOABI [0 pe3y/1bTaTaM OLEHKU;

- UneHTHhHUKAIMIO M KOJUIECTBEHHOE OIIpe/ieIeH!e MPOLYKTOB NeCTPYKLMU (Hanpumep, ¢opMa u
COCTOSTHME [POAYKTOB JECTPYKLIMY, X CTaGWIBHOCTD M UCITOIb30BaHHBIR KOHTPOJD);

- OIlMcaHue METONOB M3YYeHHs HECTPYKIWH, YCIOBUS MCCAEIOBAHMS, TECT-MATEPUATB U METOAUKH
MCCNIEXOBaHMSI, BKIIIOYast BUILBI KOHTPOJIS;

- ONMCAaHWEe METOAOB aHalIM3a, BKJIIOYAasl [penesibl 0OOHAPYXKEHUsT U BUAbI KOHTPOJIS;

- JOKYMEHT O COOTBETCTBHMH MCIBITATEIPHOM JIAGOPATOPUM CHUCTEME YIPABJAeHUS KaueCTBOM HUCIIbI-
TaTeNbHbIX JabGopatopuit B (Wwiu) Pykosoncreo MCO 25 [3];

- KpaTKoe U3NOXEHUE pe3yIbTaTOB;

- WHTeprpeTalus U oOCYXIeHHe pe3ybTaToB.
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OPUIIOXEHUE A
(o6a3arenbHoE)

OGocHoBanue HeoOXOMMMOCTH HPOBEIeHN HCCAEIOBAHNA AECTPYKIMM

HeobxomuMocTh npoBeaeHUA UCCHEOBAHKIA ASCTPYKIIMM PACCMATPUBAIOT, €CIIH:

- W3IeIHE ABNISETCH paccachiBalOIMMCA B OHONOIMYECKOM cpele;

- W3JeNnue NnpefHa3HaueHo UIs UMIUIAHTALMY Ha cpoK, MpeBbiuaiounii 30 cyr;

- ecTb MHboOpMalys O BEPOSTHON MHUIpallMd TOKCHYHBIX BEMIECTB MPHM KOHTaKTe MaHHOIoO MatepHaia C
OPraHU3MoM.

H3syuenue necTpyKUMM HeoOA3aTeNIEHO, €CIN:

- KOJMYECTBO BO3MOXHBIX NMPOAYKTOB ACCTPYKLMH TPEACKa3yeMo, U CKOpOCTb 0Opa3oBaHUS TPOLYKTOB Je-
CTPYKUHMH nogobHa Toi, KoTopasi M3BECTHA M3 MEAMUMHCKOM NMpakTHKK Kak Oe3onacHasi;

- €CJIM pasMep M ¢opMa yacTul NMoAoOGHBI TeM, 0€30MacHOCTb KOTOPLIX JOKa3aHa OINbITOM NMPHUMEHEHHUA B
MEAMUHWHCKON NpaxTHKE;

- €CJIM yXe CYLUeCTBYIOT JAaHHbI€ O ACCTPYKUMM, B TOM YMCJE O BEUICCTBAX M NPOAYKTaX AECTPYKLIMM NpPH
MpeanosaraeMoM NMpUMeHEeHWH.

Heo6xoauMocTs HecnenoBaHMii in Vivo pacCMaTPUBAaIOT Ha OCHOBE PE3YIbTAaTOB HCCJEA0OBaHMIl in vitro.

ITo BO3MOXHOCTH Np¥ W3YyYCHUM TEOPETUUECKH NPEACKA3YEMBIX IPOLECCOB AECTPYKLIMHM YYNUTHIBAIOT 3KCIIEpH-
MEHTHI in vitro. BoinonHsas vcciegoBaHus in vivo, Heo6XOMMMO TIOMHHUTE O TPEOOBAHHUSX K 3allINTE XKWBOTHLIX. ng
ONpee/ICHHS BEPOATHOCTU AECTPYKUMH M UACHTH(MUKALMHU NMPEIIIONaracMBIX TIPOAYKTOB NECTPYKLIMHM U €€ CKOPOCTH
0060CHOBBIBaIOT HEOOXONMMOCTD NIPOBEACHHs1 UCCACAOBAHMHE in Vivo U in vitro.

NNPUINOXEHHE B
(cripaBOYHOE)

Jono/mureabHas mHQOPMALHA K IIAHY H3yYeHMs NeCTPYKIHN

B.1 O0mme nojoxeHns

Hacrosuee npuwioxkeHHe CooepXUT TOMTOXEHUSA, KOTOPhIe YUHTHIBAIOT IIPH OLIEHKE BEPOATHON AECTPYKIMHH.

B cnyyae orcyrcreus obiueit HHGOPMaLMK O JSCTPYKLMM M3IEAUIT U MATepuaNonB, a TAKXE O GHO/IOrHIecKOM
JAeMCTBMY BO3MOXHBIX TIPOJYKTOB HECTPYKLUMH MTPOBOJAT COOTBETCTBYIOHIME SKCIIEPUMEHTAIBHEBIC HCCNICROBAHMS.

B.2 Onmcanne MequMmuMACKOrO M3AeIHA H (M) MATEPHAJA BKJIOYAET:

- Ha¥MEHOBaHWe MEIULIMHCKOTO M3AeIUd 1 (MIK) MaTepuana;

- HA3Ha4YeHUEe MCAMUMHCKOTO MU3NCHS;

- [peAronaraeMoe ITpUMeHeHNE;

- TIPELTONaraeMyo OMONOTHYECKYIO CPEeay,

- COCTaB MarepHana,

- ITOATOTOBKY MaTepuaia (06paboTka, CTepHIM3aLius);

- COCTOSTHHE ITOBEPXHOCTH;

- pasMepHi;

- OTZAeNbHBIN dparMeHT;

- OTAeNbHbBIH parMEeHT, UCTIONB3YeMbiif B KOMOMHAIIMY ¢ NPYTHMM,

- U3JeNUe, COCTOMLIECE U3 HECKONBKHX (parMeHTOB, — OLICHKA KaXIOro MaTepuaa, BXO/ALIEro B COCTaB;

- MPOAOIXUTENbHOCTb KOHTAKTa;

- ApYTYie XapaKTePHCTHKMU.

B.3 OueHKa BO3MOXHBLIX M M3BECTHBIX NPOAYKTOB JECTPYKIIMH

b.3.1 H3MeHeHHe OCHOBHOMW MacCh MaTepuala

OxupaeMbie ¥ HEMpPeABUICHHbIE U3MEHEHHNSI OCHOBHOM MaccHl MaTepHala MOTYT IIpUMBOINTB K 0OPasoBaHHIO
NPOAYKTOB NECTPYKIIMMA B BMJE YACTHL, A TakKXe NMOBIUATh Ha cTabWIBHOCTDL IMOBEpXHOCTH. MI3MEHEHMA OCHOBHOMN
Macchl MaTepuana MOTYT IPOUCXOIUTh, HAllPUMeED:

~ B IpoLiecce U3rOTOBJICHHUS,

- BO BpeMSl CTEpWIN3aLIUY;

- TIpM NpoOBefeHHH MMIVIAHTAlMM U BO BpeMs IpeOEIBaHKS MUMILIAHTATA B OpraHu3Me;

- B peaysbrare GmopecopOLmH;
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- TIpY XpaHeHWM M B CBA3M C HeCTaGWILHOCTDIO;

- TIpM U3MeHeHHu dusuueckoro cocrosHus (HabGyxaHue, Pa30BHIA Niepexon M T.4.).

532 Brixoax BE€WECTB C NMOBEPXHOCTH

BrixoZl BELIECTB C IIOBEPXHOCTH MOXET NPOMCXOMNTh B CAEAYIOUMX CyJasiX:

- XMMMYeCKHe peaKllvy;

- BBHIMBIBAHHE;

- MUWTpaLMms;

- AeTIONVIMEPH3alIne;

- OTCJIauBaHMe, OTLLEIyILUBAHUE,

B.33 U3nenue, cocTosdliee M3 HECKOJNBKHX KOMIOHEHTOB MIWU MCHNOJB3ye-
MOE BMeCTe C APYIrMMU M3AeJNHUAMH

B momnomHeHUe K MEPEYHCICHHOMY HEOOXOIMMO PaCCMOTPETh CICAYIOLNE SBICHHUS:

- PaspyleHHE CTPYKTYD,

- paccnavBaHUeE;

- MHUTpaLMs BELLEeCTB M3 OJHOro (parMeHTa B IpYroit.

IMPUJIIOXEHHUE B
(cnipaBoYHOE)

Hexkoropbie MeTOAbI ONpeneenMs KOHUCHTPALHE METALIOB H APYTHX JJIEMEHTOB
B MEIMKO-0HONOTUYeCKNX npodax

B.1 KomuecTBennbIit (e33TANOHHBbEI 31€MERTHLIN AHAIM3 BEIIECTBA METOOM AA3EPHOH MACC-CIEKTPOMETPHH

B.1.1 TIpuHuMII onpeae/ieHusl OCHOBaH Ha aHANV3€ COCTaBa MOHOB, MOJYYaeMbIX IIPH B3aUMOJECMCTBMM Jia3ep-
HOro M3ITy4eHUs ¢ HccliedyeMbiM obpasuoM. M3yyeHue nasepa B MecTe B3aMMOAEHCTBUS C MOBEPXHOCTHIO NPOGHI
BBI3bIBAET UCMAPEHUE ¥ MOHU3AIMIO BellecTBa. MOHBI pasiaensmorcs 3MeKTPOCTATUMECKHM W MarHWTHBIM TOJIEM IO
OTHOMICHHIO MAacChl MOHA X 3aps/ly #/e W perucTpupytorcs GoTofeTeKTopoM.

IIpu onpeneneHHOMN TUIOTHOCTH MOTOKA JIA3€PHOTO U3JIYYeHN JTOCTUTAETCSI COOTBETCTBUE COCTaBa PETUCTPHPY-
€MOT0 MaCCOBOTO CIIEKTPa COCTaBY aHATU3HPYyeMOro o6pasiia, BCISACTBIE 3TOTO UHTEPIIPETALNS PE3YIbTATOB aHAIN3a
ocyleCTBIseTCs: 63 UCIOB30BaHMsl CTAHAAPTHHIX ¥ KOHTPOILHAIX 06pa3LioB.

B.1.2 KomuuecTBeHHbI# 6e33TaJIOHHbII 2aHA/IM3 CONCPXAaHHS DJIEMEHTOB B TBEPIOM BELUECTBE 06O NMPpUPOALL.

XapaxTeprcTHKa MeToJa:

- [UIA TIPOBeJleHUA aHATIN3a HeoOA3aTeIbHO MMeTh TIpeBapuTeibHy10 uHGOpMaLiIo 0 cocTaBe 0bpasia;

- mpocTas NpoBoNoaroToBKa,

- MEIHMKO-OHOTOTHYECKHE IIPOObI UCC/IEAYIOT B CBOCM €CTECTBEHHOM BUIE, 63 0CBOOOXIEHHS OT OPraHMyYeCcKIX
BELUECTB;

- TIOJTHOTA aHAIM3a, T.6. ONHOBPEMEHHOE ONpeAcicHHE Beex 3neMenToB Ilepunoaudeckoit cucremnl .M. Men-
JeNeena;

- YHHBEPCATbHOCTEL (BO3MOXHOCTh dHAIN3a OOBEKTOB C LE/IbIO ONpeAe/ICHUS pasIMIHEIX TIpUMeceit);

- OJHOBpEMEHHasA PETMCTpalLiA BCEX BJICMEHTOB,;

- IMHPOKMIA HUHAMHUYECKHIl JWAra3oH, T.€. BO3MOXHOCTb ONpeleieHHUs OCHOBHBIX, IIPUMECHLIX U CIEAOBHIX
COCTaBJAIOLIHNX;

- HM3KMe Tpele/bl 00HApYXEHUST — OTHOCUTEJIbHbIE (1075 — 10~7) Macc.% 6e3 MCMONB3OBAHHA KOHUCHTDH-
posanus) u abcomorHsie (1019 — 10720 ¢, yro mosBoisieT pacxoaoBaTh NPEAEHBHO MaNble KOJMYECTBA NMpobbl, T.€.
TIPOBOIMTE MPaKTHUYESCKH HepaspylIAloMii aHajIu3;

- BO3MOXHOCTD JIOK&IbHOTO W TIOCHOHHOIO aHaaHu3a ¢ BHICOKHM paspellleHHeM 1o moBepXHOCTH (<0,1 MKM) H
TAyouHe (3 HM).

B.1.3 AHann3 npoBOAAT Ha J1a3epHOM 3HEProMacc-aHajJKM3aTope ¢ paspelaiouleil criocobHocThio Ho 5000.
Pervcrpauysa Macc-CHeKTpOB IPOMCXOAUT Ha (OTOMIACTUHKE. BpeMs, 3aTpauMBaeMoO€ Ha aHAIM3, 3aBHCUT OT
TpebyeMoit uyscTBuTENEHOCTH (100 — 10~7) % U MoXeT U3MeHsAThes OT 15 MUH Jo 2 4. Macca nipo6bi, HeoGXoauMas
I obecrieyeHUs MAaKCMMaNbHOM YYBCTBUTENLHOCTH aHAIU3a, — 6 M.

OTHOCUTENbHAS CHUCTEMATHUECKAS] TIOTPELHOCTD Sqry

8o = 30 % B nuamasoHe ManbIx KoHueHTpaumit (1-10~7 — 1.10~2) macc.%.

8oru = 20 % B nuanasoHe cpefHMX KoHUeHTpauuit (1-1072 — 1) macc.%.

domn = 10 % B mmamnasoHe onpeneneHus ocHosbl (1 — 100) mace.%.

ITponienypa BBINOMHEHUA METOAMKM u3jioxeHa B AokymeHTe MP Ne 3873—85, yrBepxkxaeHHoM MuUH3apaBoM
CCCP 06.05.85.
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B.2 Onpenenenne KORNEATPALM pacTROPEHALIX GOPM METAJUIOB B BOINOI BHITDKKE, 2 J5-HOil JHMOHHOIH KHCHOTE
o (manosorimaeckom pacteope (0,9 % NaCl) meropom aTomMHO-aGCOPOIMONMO# COCKTPOMETPHH (B IUIAMEHH H 3JEKTPO-
TePMUIECKAN ATOMH3AUHA B rpaduTOBOI Neun)

ATOMHO-a6COPGLMOHHBIM METOR OCHOBaH HA M3MEPEHUH aTOMHOIO MOTAOLEHMS TI0 AHATUTUYECKUM JIMHUSAM
NP BBEACHHH aHATU3UPYEMBIX XXHAKUX NIPo0 ¥ rpaXyMpoBOYHBIX PACTBOPOB B IL1aMs.

Iponenypa BoinonHeHns MetoaukH nsnoxena 8 FTOCT P 50855.

Ycnosug onpeneneHns MeTalioB NpeACTaBiicHE B Tabmuue B.1. OnpeneneHne NpoBoAsaT Ha aToMHO-abcopO-
OHHOM CHEKTPOMETPE ¢ TUIAMEHHBIM aTOMH3aTOPOM.

Ecan MaccoBass KOHLIEHTpallsi METAUIOB B aHAU3UPYEMOii Mpobe NpeBhIIIAeT BEPXHIO IPaHMILY AMANa3oHa
onpeensieMblx KoHueHTpaumii (C;), To pomyckaercs pasbaBieHNe MpoohI.

OO011as MUHEPIH3ALMA aHAIH3UPYEMBIX Mpob He HOJDKHA NMpeBbIaTh Gosiee 5 1/,

I'panyHpoBoUHbIe pacTBOPHl TOTOBAT M3 CTAHAAPTHHIX 0OpasliOB COCTaBa PacTBOPOB METALIOB ¢ KOHLCHTpa-
mueit 1 u 0,1 mMr/mn.

Jnsa xoHueHTpauuii Meramios ot 0,01 mo 0,05 mr/n, ot 0,05 o 1,0 Mr/n, or 1,0 xo 20,0 Mr/n u ¢B. 20 Mr/n
OTHOCHTE/IbHAA TOTPELUHOCTDb PE3YIbTATOB aHain3a & JoinKHa cocTanaTh 40, 10. 5 1 25 % cooTBeTCTBEHHO.

Ta6nuua B.l — ATroMHO-aGcopOLIMOHHOE ONpPEAEIEeHUE METALIOB B TUIaMEHH

DeMeHT A, HM I, JITK, MA Tun mwiaMeHu h, MM Cy, MI/n C,, Mx/n
Ag 328,1 3,040 IIponan-—Bo3ayx 7—8 0,005 5
Al 309,3 4,145 Auerunen/N2o 10—12 0,15 200
As 193,7 40—4,5 AuleTHIeH— BO3IyX 8§—9 0,004 80
Au 242.8 4,6—5,0 To xe 8—9 0,05 30
Ba 553,6 4550 » 6—7 2 500
Bi 223,1 4,1—4,5 IIponaH—Bo3ayx 7—8 0,05 6
Ca 422,7 3,9—43 To xe 7—8 0,1 300
Cd 228,8 3,0-3,5 » 7—8 0,005 2,5
Co 240,7 4,0—4,5 » 7—8 0,02 5
Cr 3579 4,0—-5,0 AlleTHNEH—BO3IYX 6—7 0,05 7
Cu 324,8 3,5—-4,0 Iponan—so3ayx 7—8 0,005 7
Fe 248.3 4,4—4.8 To xe 7-8 0,05 10
Mg 285,2 3,0-3,5 » 7—8 0,001 0,7
Mn 279,5 4,0—4,5 » 7—-8 0,02 S
Mo 313,3 5,0-5,5 AlLleTUIEH—BO3AYX 7—8 0,05 80
Ni 2322 4,0—4,5 IIpoman—Bo3nyx 7—8 0,05 7
Po 283,2 4,2—4.6 To xe 7—8 0,02 50
Pd 244.8 4,347 » 7-8 0,1 100
Pt 265,9 4,5--5,0 AlleTHIEH—BO3AYyX 8—9 0,1 150
Sb 231,2 4,6—5,0 ITponan—Bo3ayx 78 0,1 100
Se 196,0 4,0—4.4 To xe 78 0,8 200
Sn 286,3 4,4—48 AlleTHIEH—BO3/IyX 8—9 4 400
Sr 460,7 40—4,5 To xe 6—7 0,015 25
Ti 364,3 5,054 Auermned/Nag 10—12 0,2 300
A" 3184 5,0—-5,4 To xe 10—12 0,2 70
Zn 213,9 3,1-3,5 » 7—7 0,005 5

B tabnuuax B.1 u B.2 npuHaTsl o6o3HaYeHNMS:

A — HJTUHA aTOMHO CIIEKTPaJbHOM JIMHUY,

h — paccTosHHE OT TOPEJIKM 0 LIEHTPa CXOAMMOCTH JIYUEH CHEKTPAIbHOMN JIaMIIbL;

Iep JITIK — cpennee 3HayeHne paboyero ToKa CHIEKTPAILHOM JIaMIThl C TIONIBIM KaTOAOM;

C; — HUXHSAS TpaHMLA AHANa3oHa ONpeAeTIeHNs MeTa/UIOB (Tpenesl 00HapyXeHus:);

C; — BepXHAS rpaHULAa ANana3oHa ONpe/iesieHUs METaJUIOB,

T — reMneparypa;

t — BpeMs.

B.3 Onpenenenre MeTaJLIOB ¢ HOMOUIBIO 3I€KTPOTEPMHEIECKOHR ATOMM3AIMN

YcnoBUa onpeneIeHys MeTauioB NMpecTaBieHbl B Tabnue B.2. OnpeaeneHue npoBoAsAT Ha aTOMHO-abcopbim-
OHHOM CIIeKTpOMETpe, NPEeIHA3HAYCHHOM JUIS OIPEe/ieHUs] MACCOBBIX KOHIIEHTPAWii METAJUIOB B XWJIKUX Ipobax
NyTeM ee 2MeKTPOTEPMUUECKOH aToMU3alMM B rpaduroBoif meuu. B criexTpoMerpe MCIONL3YIOT paclicIUVICHUE
PE30HAHCHOM JIMHUM TTOIVIOLUEHHUS B TIepeMEHHOM MarHUTHOM mnone (3¢dekT 3eemMana), 4YTo NO3BOJISET KOPPEKTUPO-
BaTh CIIEKTPAJLHEIC NOMEXH PASIMYHOM ITPUPOJIBI.

6
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TepMuyeckas aTOMU3aLUA TPOXOANT B aTMOCGhEPE MHEPTHOTO ra3a aproHa.
ITpo6y W rpanydpoBOYHEIE PACTBOPHI BBOJAT B OTBepcTHe rpadHUTOBOM NedM € TIOMOLIBI0 MMKPOZO3aTopa.
HoanpyeMbiit 06beM go 20 ML

Tabnuua B.2— OnpenencHue METAJIOB ITPU 31EKTPOTEPMUYECKON aTOMU3IALIMM

PexXuM TepMHYECKOH aTOMHM3auuy
Dite- . HM HIIﬁ( , Hcnapenue Muponu3s AtoMusauus O6xur C., v/ Cp
MEHT Mr/N
MA
I cragust 11, 111 cragun
T,°C 1 c T,°C t ¢ 7,°C t,c

T,'C| te | T,°C}| te
Al 309,3 50 70 10 80 5 500 6 2300 1,5 | 2500 2 0,005 0,5
As 193,7 27 70 10 80 5 300 11 2100 1,5 | 2200 2 0,004 0,3
Ba 553,6 50 70 10 80 5 500 6 2500 2,5 | 2600 2 0,1 2
Cd 228,8 15 70 5 80 5 200 6 1500 1,5 | 2000 2 0,00001 | 0,002
Co 240,7 15 70 5 80 5 350 6 2100 2,0 | 2300 2 0,0005 | 0,05
Cr 3579 25 70 10 80 5 400 6 2200 2,0 | 2500 2 0,0002 | 0,04
Cu 324,8 15 70 10 80 5 300 6 1800 2,0 {2100 2 0,0005 | 0,05
Mo 313,3 50 70 10 80 5 350 6 2300 2,0 | 2400 2 0,005 0,2
Ni 232,2 30 70 15 80 5 350 6 2100 2,0 12300 2 0,005 0,2
Pb 283,2 15 70 10 80 5 250 6 1600 1,2 | 1800 2 0,0005 | 0,05
Sn 286,3 50 70 10 80 S 300 11 2200 2,0 | 2500 2 0,02 0,5
Ti 364,3 75 70 10 80 5 700 11 2500 2,0 | 2550 2 0,4 5,0

NMPUWIOXEHUE I'
(cripaBoYHOE)

Butmorpadus

[1]1 ISO 10993—14 Biological evaluation of medical devices — Part 14. Identification and quantification of
degradation products from ceramics

[2] ISO 10993—15 Biological evaluation of medical devices — Part 15. Identification and quantification of
degradation products from metals and alloys

[3] UCO Pyxooacrso 25—90 OGuine TpeGoBaHMsA K OLICHKE TEXHHYECKOW KOMIETEHTHOCTH UCTIHITATEIBHEIX
JlabopaTopui
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