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BreneHue

CobioneHue nmoaoxeHuit crangaproB cepuu 'OCT P MCO 10993 «OneHka O0MoI0rHYecKoro JIeii-
CTBUSI MEOHLIMHCKMX U3ACJIMU» IMMO3BOJUT o0ecIiedyruTh CUCTEMHBII HMOAX0/l K UCCIEIOBAHUIO OUOJIOrHYec-
KOro A€UCTBUA MEIHUIIMHCKUX U3IECIUHN.

llenpro 3THX cTAHAAPTOB HE SBISETCS 0€3YCJIOBHOE 3aKpell/IEHME KOHKPETHBIX METOAOB HCCIIENOBA-
HUHA YU WUCOBITAHUYM 34 TI'PyONaMy OJHOPOJHBIX MEIUIIMHCKUX H3JACIUU B COOTBETCTBHU C IPHUHSITOU
K1accupUukauyey 1o BUAY U JJIMTEJIBHOCTH KOHTAKTAa C OpraHU3MoM yesioBeka. IlosToMy IutaHupoBaHue
U [POBEAEeHUE HCCHeOOBAHUN U UCIIBITAHUN JO/KHBI OCYIUECTBASTh CIIEMAIUCTDI, UMEKIUUE CIICUAIb-
HYIO TIOJATOTOBKYV U OIIBIT B ODJIACTU CAHUTAPHO-XUMHWUYECKOH, TOKCHUKOJIOTMYECKONM U OHMOJIOrHYECKOH
OLICHOK MEIMIIMHCKUX U3LOCIIUU.

CTaHaapThl 3TOIl CEPUHU SIBISIIOTCS] PYKOBOISIILUMY JOKYMEHTAMH TSI TIPOTHO3MPOBAHUST OMOJIOrHU-
YeCKOro INEeUCTBUS MEIMLIMHCKUX M3AeAUMH HA CTAaOMHM BbIOOpa MaTepUanoB, MpeAHA3HAYCHHBIX IJIS UX
V3IOTOBJIEHUSI, @ TAKKE IS KCCIedOBAHUN roTOBBIX 00pa3IiloB.

B cepuro 'OCT P ACO 10993, umeronnyio rpyrmnoBoi 3arojioBok «MUznennss meauuuHckue. OnieHka
OMOJIOTUYECKOTO NEUCTBUA MEIUIIMHCKUX U3NCIUN», BXOIST CACOYIOIIVE YACTU:

- 4acTb 1 — olleHKA U uccie0OBAHUS;
- 4acTh 3 — UccjieoBaHUe TeHOTOKCHUYHOCTU, KAHUEPOreHHOCTH M TOKCHMUYECKOTro MACHCTBUSI Ha

pEHp(),HYKTHBH)’IO (bYHKLIUIO;
4acTh 4 — KUCCIICAOBaHUE U3ACIUM, B3AUMOIEHNCTBYIOILMX C KPOBBIO;

- 44cTb 5 — HcCciiefoBaHUe Ha IMTOTOKCUYHOCTD: METOAbI 1N VILro;

- gacTth 6 — UccileOBaHUE MECTHOIO JEUCTBUSA TTOC/IEe UMIUIAHTALIUU,

- YacCTh 7/ — OCTATOYHOE COAECPKAHUE 3TUJIEHOKCHUIA ITOCJIE CTePHUIAU3ALIMH;

- 4acTb 9 — OCHOBHbIE ITPUHLMUIIBI MASHTUPUKANUU U KOJUYECTBEHHOTO ONpeaeeHUs [TOTEHLIUAb-
HbIX IIPOAYKTOB NECTPYKIIHU;

- yacTh 10 — uccaenoBaHie pa3apaXamuero ¥ CEHCUOWIN3UPYIOILETO JeUCTBUS;

- yacTtb 11 — uccaemgoBanue oOLIETOKCUYECKOrO IEMCTBHUA,;

- qacTth 12 — mpUroToBIeHUE 1IPOO M CTAHAAPTHHIE 00pa3Libl;

- 4acTh 13 — vaeHTUdUKAUNS U KOJIUYECTBEHHOEC OIpEAeIeHUEe ITPOAYKTOB AECTPYKIIMHU MOJIUMEP-~
HBIX MEOULIMHCKWX U3NCITUHN;

- 4acTb 16 — MonenupoBaHue ¥ UCCIICIOBAHUE TOKCUKOKHMHETHUKHN IPOAYKTOB JECTPYKLIMU U BbIMbI-
BaHMUSI.

Hacrossuiuit ctagnapt yetaHaBiauBaeT NPUHIMITBL UISHTUPUKALMY U KOJINYECTBECHHOTO ONpEeae/IEHUA
[IPOAYKTOB AECTPYKILIUYU MAaTepHUaloB, U3 KOTOPHIX U3TOTOBJIEHB! MEAULIMHCKHE HU3IEIUS ([TOJIUMEPDI, Ke-
paMMKa, METAJUJIbI U CIUJIABhI).

[TonydeHHVIO B X0Z€e 2TUX HUCCHEROBAHUUA MHGPOPMAUMIO UCIIONL3VIOT IJs1 OLIEHKU OUOJOIrM4YecKoro
IeHCTBUS MaTrepvayioB U U3IACIINHN.

CraHpapt ornpenesnsieT HeoOXOAUMOCTb NPOBEACHUS U 00BbEM HCCAENOBAHUN MO MACHTUDUKAILIMU U
KOJIM4ECTBEHHOMY OINpPEACTCHUIO NPOAYKTOB ACCTPYKIMHA B 3ABUCUMOCTU OT psiaa YCIOBUH.

Metonpbl UCCIegOBaAHUS, U3IOXEHHDbIE B CTAHHAPTE, B3STHl U3 MEXAYHAPOIHBIX, HAIIMOHAJIBHBIX
CTAHJAPTOB, IUPEKTHB ¥ HOPMATUBOB.

JlonyckaeTcst IpUMeHeHUe APYTUX METOHNOB, O0ECIIEYUBAIOILIMX OUCHKY OMONOIrMYECKOro AeUCTBUS
MEANIIAHCKUX U3JICJIMH B COOTBETCTBUH ¢ TPpeOOBAHUAMHU MEXAVHAPOIHBLIX CTAHIAPTOB.

B npuiioxeHnyu B U310XeHbI METOIUKY OITPEACTICHN S KOHLUEHTPAUUU METANIOB U JPYTUX 3JIEMEHTOB
B MEIUKO-OHOJIorMYyecKux Mnpobax, NMpuMeHsieMble B PocCHU MpHU ONCHKE OHOJIOTMYECKOIro ACUCTBUS

MEOUIIUHCKUX U3AETIUN.
K oOpasuaM usgenuit, npeacTas/siIeMbIM Ha VMCHBLITAHUSA, IIPEABABISIIOT TPEOOBAHYS B COOTBETCTBUU

¢c TOCT P 51148.
[TpunoxeHue A gBISETCSI HEOThEMJIEMOM 4acTblo HacTosiulero ctaHpapra. Ilpuwiaoxenusi b, B u I

HOCHT CIIPABOYHBIN Xapakrep.
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FTOCYIZAPCTBEHHBIU CTAHJIAPT POCCHUMCKOU ®OEITEPAIIUHU

N3nequa MeaMIMHCKHE
OLIEHKA BUOJIOTUYECKOI'O JENCTBUS MEIUIIMHCKUX N3TEJIAN

YYacte 9

OcHoOBHBIC NPHHOMIBI MACHTH(PUKANNE A KOJHYECTBEHHOrO onpeleeHHs MOTeHIHAILHbIX
NPOAYKTOB JECTPYKIMH

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

Harta senennsa 2002—01—01

1 O6aacTh npuMeHenus

Hacrosiuuii ctranapTt ycTaHaBAMBAET OCHOBHBIE HIPUHIIHUIIBI CUCTEMATU3UPOBAHHOM OLIEHKHU BO3MOX -
HOU WIM HaOMonaeMoi drolerpajalvy MeIUIUHCKUX U3LEIUR {(Janee — U3NSJIMN), 4 TaAKKe IIPUHIUIILI
COCTABJICHUSI TUIaHa U TIPOBEICHUA HUCCIIEHOBAHUN OMonerpanaluu.

TpeboBaHUsI HACTOALUETO CTAHAAPTA SBJSIIOTCS PEKOMEHIYEMBIMU.

CTtaHnapT He paclIpoCcTpaHsieTcsl Ha:

- TIPOOYKThI OMOUHKEHEPHUU Ha OCHOBE XXUBOM TKAaHU,

- W3VYEHHE BO3HUKHOBEHUS MPOAYKTOB NECTPYKLMU B PE3YJbTATE MEXaHWYECKMX IpolieccoB. Me-
TOAUKY TIOAYYEHUST TIPOAVKTOB HECTPYKIIMHM BTOrO THIIA UIJIOXKEHBI B CTAHAAPTAX HA KOHKpETHhIE MaTe-
pHanebl;

- MPOAYKTHI MUTpALIVIM, KOTOPKIE HE SABJBTIOTCS IMPOAYKTAMHU JECTPYKIIHU.

B cnyyasx, eciay CTanaapThl HA U3AEIUS KOHKPETHLIX BULOB COEPXKAT NpUeMIeMble METONbI MIACH -
TU(PUKALIMY ¥ KOJIUUECTBEHHOro onpenejaeHuss INPOAYKTOB HECTPYKHHMU, UX MOXHO pacCcMaTpuBaTh Kak
aJIbTEPHATUBY.

2 HopMaTuBHBEIE CCHLIKH

B HacrosieM cTaHIapTe MCHOJIb30BAHBI CChUIKM HA CIEAYIOLIME CTAHAAPTHI, COJIEpXKAalllAe MNOJoXKe-
HUS, KOTOPbIE MOTYT PACCMATPUBATHLCA KAK Pas/le/ibl HACTOSAUIErO CTaHAapTa:

[OCT P UCO 10993.1—99 Hznenusa Menunudckue. OueHKa OMOJIOrMyecKoro HeMCTBUS MEOULIMH-
ckux m3pgenui. Yactp 1. OLeHKa U UCCIEOOBaHUS

[TOCT P UCO 10993.13—99 Hznenuss MenuiuHckre. OneHka 6MoJOrHuecKoro J1eUCTBUS MEANLIMH -
ckux n3genut. Yacrte 13. MaeHTUDUKAUMSA U KOJNUYECTBEHHOE OIIPEIAECJICHUE IPOAYKTOB HECTPYKLIUHU
TIOIMMEPHBIX MEIUIIMHCKAX U3AECTUN

'OCT P 50855-—96 KodHterHepnl IS KPOBU M €€ KOMITOHEHTOB. 1peOOBaHUsI XUMHUYECKON U OHO-
JIOTUYECKON 0e30MacHOCTU U METOAbl UCIIbITAHWH

I'OCT P 51148—98 WU szmenusa MeauumHckue. TpeboBaHUS K oOpa3llaM U JIOKYMEHTAUUU, [TPeACTaB-
JISIEMBIM Ha TOKCUKOJIOTMYECKHE, CAHUTAPHO-XMMHUYECKNE MCHOBITAHUSI, UCIIBITAHUSI HA CTCPHUIIbHOCTh U
MUPOTreHHOCTD

3 Onpenenenus

B HacrosiiieM craHzapre Mcrnob3yioT TepMuHbl, rpuBefeHHbie B [TOCT P MCO 10993.1, a takxe
ClIeIVIOLIUE OIpenecHUS:
3.1 pecrpykmma: PazpyuieHve marepuana.

H3pnanue opUIHNabHOE
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3.2 omonerpagaumsa: PaspyumieHue matepraia B pe3yJsbTaTe BO3ASHCTBUS OHMOJOrMYECKOU Cpelbl.

[IpunMedyaHUe — baonerpagannio MOXHO CMOAEIHMPOBATh B SKCHEPUMEHTAX in VItro.

3.3 u3meme, paccachiBalonmeecs B (pH3HOIOIMYECKOM cpeae. MequiiMHcKoe U3eJre, paspyllarolleecs
VUIM paccachiBalOLIeeCcs B OMOJIOrMYEeCKOM Cpele opraHu3ma.

3.4 NMpPOAYKT BBIMBIBAHMA. DKCTPArMpyEeMbIA KOMITOHEHT MaTepuana, He SBIMIOIUMMHCSI MNPOIAYKTOM
XUMWYECKOU JECTPYKIIUHN.

3.5 Koppo3uda: JedcTBrE XUMUYECKUX U DJIEKTPOXUMHUYECKUX peaKlIMi Ha METAJUIbl U CIUIABBLI.

[IpuMeuaHnue— MHorna TepMUH «KOpPpO3Hst» UCIIONL3YIOT HIMpe Ui 0003HAUESHUS YXYIAUIEHUsI KayecTBa
APYIrUX MarepuajioB. B HacrosieM craHaapTe OH OTHOCUTCH K META/UIAM U CILUIaBaM.

3.6 BemecTBO: MITHAMBUAYAUIBHBIN XUMHUYECKUH 3JIEMEHT, COeJUHEHUE WU KOMIUIEKC COeTUHEeHUI.

3.7 dparmenT n3gems: OnHa U3 YacTel U3OEIUA.

3.8 npoaykT aecTpykumu: JIi00ad vacThia WIM XUMHUYECKoe coeluHeHUe, oOpa3oBaBlUMecs] IPH
XUMHYECKOM pa3pylIcHMH UCXOOHOT0 MaTepHania.

4 Ilpunnynel IWIAHAPOBAHMS HCCJENOBAHUSA NEeCTPYKIMH

4.1 O0mue nonoKEeHUA

[Tonxon K oueHKE OeCTPYKUMM 34BUCUT OT TMPUPOJBL MCCIEAYEMOro Marepuana, MEOMLMHCKOIo
U3eIUsA, YCITOBUM NpUMEHEHUST M JIOKAIU3alUMHU KOHKpPETHOro U3aeliud B opraHuame. Korma uccrnenyror
KOHKPETHOE MEIULUHCKOE H3IEJIME U eCTh NoJApoOHass MHAOpMaLUsa O XMMHUUYECKOM COCTaBE Cpedbl, B
KOTOPOM U3IeNINe OYIeT NPUMEHSATHCS, UCCIeHOBAHUE MPOBOIST B YCIOBUSX, MOACAMPYIOLIUX T1aPpAMETPhI
HAaHHOU Cpelbl.

[lo BOBMOXHOCTH MpU IUIAHUPOBAHUH UCCIACHOBAHUN HECTPYKUMHM HCIIONB3YIOT CTAHZAPTHI UL
WIEHTU(PUKALIMY U KOJUYECTBECHHOI'O OIIpEACCHMS IMPOAYKTOB NEeCTPYKLUU OIIpeAcIeHHbIX I'PYIIl MaTe-
puainoB, Hanpumep [OCT P MUCO 10993.13 mra noaumepoB, UCO 10993.14 [1] — nnss KepaMUKU H
HNCO 10993.15 {2] — nasa MeTaymoB U crutaBoB. IIpu mccienoBaHUM U3OCAUN, COCTOSIIMX OoJiee YeM U3
IBYX PA3NIUYHbIX MATEPUATIOB, YYUTHIBAIOT BCE COOTBETCTBYIOILME CTAHAAPTDHI 110 AECTPYKIIUH.

4.2 TlpenpapureibHOE PaCCMOTpPEHHE

HeoTheMiieMoll 4aCThIO OLIEHKU OMOJOTUYECKOM O€30ITACHOCTH U3JEMS ABISIETCH TLIATEIbHOE [1po-
FHO3UPOBAHUE CIOCOOHOCTU MaTepHana K AECTPYKLMH, BKIKOUYAS OXUIACMYIO U HEMNPEABUIACHHVIO IE-
CTPYKLHIO.

HayajpHbIM 3TarioM NpOrHO3UPOBAHUS SABASIETCS OLEHKA XMMUYECKUX XaPAKTEPUCTHK M M3BECTHbIX
MEXAHU3MOB HECTPYKIINHU. 3aTteM OLEHUBAT HEOOXOAUMOCTDL 3KCIIEPUMCHTAJIBLHOIO UCCIENOBAHUS OHO-
JerpagaliM ¥ COCTABJISIOT ero raH. Ha ocHoBe o63opa JuTtepaTypbl M 03HAKOMJICHHSI C IPEeXblIYyILAM
OIBITOM KJIMHHUYECKOro HpUMEHEHHUS aHAJIOTUYHBIX MAaTEPUATIOB MOXKET BO3HUKHYTH HEOOXOTUMOCTD JaJlb-
Heluie OMOMOTHYECKOM OLIEHKU NPOAYKTOB AeCTPYKIMH. HeT HeoOXonMMOCTH, @ TAKXKE HE BCEraa UMeeTcs
BO3MOXHOCTb NPOBOIUTh U3Y4YECHUE HECTPYKUHUU 19 Becex uanenuil. O6ocHOBaHUS HEOOXOIMMOCTH M3Y-
YeHUS JEeCTPYKLMH IpeacTaBieHbl B MprwiIoxXeHUU A. OlLieHKa Heo0XoIUMOCTH TIPOBEAEHYS SKCIIEPUMEH -
TAILHBIX HCCJIEAOBAHUN NECTPYKLMM AOJKHA BKIKOYATH 0030p JUTEpatypbhl M (WJIM) O3HAKOMIIEHHE C
JAHHBIMHM 00 OTIBITEe KJIMHUYECKOTO IIPUMEHEHUS. TaKasl OLieHKAa MOXET MNPUBECTH K 3aAKJIIOYEHHIO, YTO HET
HEOOXOMUMOCTHU IIPOBEACHHUS SKCIECPHMMEHTAJIbHBIX MCCJENOBAHMHN, KOrjJa M3y4aeMoe M3AejIMe YCHEIIHO
[IPUMEHSICTCS B MEAMIIMHCKOM ITPAKTHUKE, 4 TAK)KE UMEIOTCS HOBBIE Y OITYOJIMKOBAHHBIE JaHHbIE M AHAJIOTUH
C U3BECTHLIMU U3ICIUSIMU, MaTepUalaMU U NTPOAYKTAMU NCCTPYKILIUU.

PykoBoACTBO N0 OLIEHKE OMOJIOTUYECCKOro AEUCTBUS IIPOAYKTOB JACCTPYKUMU MOJMMEPHBIX U3ACIUKN
(MaTepuanoB) rnpeacrasieHo B OCT P MCO 10993.13.

4.3 ILlnanmpoBaHue HCCAECIOBAHUSA

[LnaH ucciienoBaHusi JOJDKEH OBITH COCTABICH U Oo(QopMIIeH B COOTBETCTBUM C IOJOXEHUAMU 4.1.
B maHe ykaspiBa1OT METOABI AHAJIN34, C ITOMOILBIO KOTOPBIX M3Y4YalOT CACAYIOLIUE XapaKTEepPUCTUKU IIPO-
JIYKTOB JECTPYKIIMUMH:

- XUMHUYECKHE U PUIUKO-XUMUHYECKHE CRBOUCTBA;

- MOpPQOJIOTUIO TTOBEPXHOCTH;

- DMOXMMUYECKHE CBOKMCTBA.

B rmane Ttakxke n3jaraioT METOIBI, UCTIOJb3yeEMbIE IS NOJIYyYEeHUS IIPOAYKTOB AeCTPYKUHUU. B rutane
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UCCIeJOBAHUS U3JENUN, COCTOALIMX U3 MHOIUX PparMeHTOB, YUUTHIBAIOT KaXJblil (pparMeHT WJIU MAaTe-
pUyaJi, @ TAKXe CUHEPru4YeCKoe BIMAHUEC pa3IUYHbBIX PparMEHTOB Ha JSCTPYKIIHIO.

4.4 XapakTepHCTHKA MPOAYKTOB JECTPYKIHMHM MEIHIHHCKHX H3IeTHA

ITpoayKThl AeCTPYKUMH, ITOTYYEHHbIE B XOJe KUCCIeNOBAHUS, MOTYT IIPEACTABIATL COOOM YaCTHULBL,
PacCTBOPUMBIE COETUHEHMS WUIKM UOHBL. /1151 onpeneneHUsl XapaKTepUCTUK ITPOAYKTOB AeCTPYKIIMU UCIIONb-
3VIOT COOTBETCTBYIOILINE AHAJIMTUYECKUE METOABI. OTU METO/bI JOJXKHBI ObITh OOOCHOBAHBI U NP BEIEHBI
B oTYeTe 00 UCCIETOBAHUH.

Ilpu cocraBpieHUM I1aHA U3YYEHUS HECTPYKIIMU CJACAYET yYecTh BIMSIHUE Tpoliecca JeCTPYKIIUM HA
OMOJOTUYECKHE HCCIICOOBAHUS].

[Toaxonel K u3ydyeHUIO Ouomerpalaldy NpeacTaBieHbl B IIpuiioxeHuu b.

IInaH gonxeH BKIIOYATH B CeOs1 cliedyIoLlee:

- UAEHTU(PHUKAUUIO U XapaKTEePUCTUKY U3IEAU U (MIV) MaTepuaia 1 fpearnojaraeMoe npuMeHeHHe

- HOEHTUPUKALINIO U XAPAKTEPHUCTUKY BO3MOXHOIO MeXaHM3Ma AEeCTPYKLHY;

- UOEHTUPUKALMIO U XAPAKTEPUCTUKY HM3BECTHBIX, BEPOSITHbIX U MOTEHLMAJIbHBIX NPOAVKTOB Jie-
CTPYKIIMH;

- METOOBI UCCieJOBAHUS.

ItpuMeuaHnus

]l CreneHb M CKOpPOCTb MUTpALIMM MNPOAYKTOB HECTPYKLIMHM 3aBUCAT OT TaKUX (akTOpOB, KaK NPOLECChHI
[IPOU3BOJICTBA, KOTOPbIE U3MEHSIOT COCTaB U CTPYKTYPY ITOBEPXHOCTWU, MMIpaLi¥si Ha IOBEPXHOCTL M3 MaTepuaa,
XUMHUYECKHMH cOCTaB (PU3UOJIOrMUECKON cpelibl U paCTBOPUMOCTb B HEeH U T.1.

2 HMccaepoBaHMe MOXET IIPUBECTH K 3aKIIIOYEHHIO, YTO MOJIYYEHO AOCTATOYHOE KOJAUUECTBO HAHHBIX U HET
HEOOXOAVMOCTH B JaJIbHEWIUEM M3VUEHUH.

5 Ot1yer 00 MCCICAOBAHNMN

B otyeTr 00 HcciienoBaHUM BKIIIOYAIOT CIACAYIONIYIO HHPOPMALUIO:

- OIMCcaHWe Mmarepuasa u (WIK) U3aeaus B COOTBETCTBUM ¢ b.2, BKIIIO4as mpenrosiaraeMoe npume-
HEHUE U BUI KOHTAKTA C OPTaHHU3MOM,

- OLIEHKY AECTPYKIIMM M BBIBOOBI IO pe3y/ibTaraM OUEHKU,

- UOEeHTUDHUKALIHIO U KOJIWYECTBEHHOE OTIpeleIcHUE MPOLYKTOB HecTpyKUUU (HanpuMep, popMa u
COCTOSIHUE ITPOAYKTOB ACCTPYKLIMU, UX CTAOMIBHOCTD U HUCIOJb30BAHHBIN KOHTPOJD);

- OIIMCaHUe METOIOB M3YYEeHUS NecCTPYKIIMH, YCIOBUS UCCAEI0OBAHKSA, TeCT-MATEPUATIbl U METOAUKHN
HUCCIIeNOBaHMS, BKIIOYAsT BUAbBI KOHTPOJIS,

- OIMMCAaHWEe METOAOB aHaJM3a, BKUIIOYAs IIpeaeibl 0OHAPYXKEHUSI U BUIbLI KOHTPOJIS,

- JIOKYMEHT O COOTBETCTBMU MCIBITATENILHON J1a00paTOPHH CUCTEME YIIpaBJAeHUS KauyeCcTBOM UCIIbI-
taTrenbHbIX Jabopatopuid U (win) PykosoncTtso MCO 25 {3];

- KpaTKoe M3JI0OXKEHUE Pe3yJabTATOB;

- HHTEpIIpeTALUS U OOCYXX/JAEHME Pe3yabTATOB.
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[IPUJITOXKEHUE A
(obg3aTenbHOE)

O0ocHoBanue HeoOX0AMMOCTH NPOBEIECHUS MCCAEI0BAHMUA AeCTPYKIMH

HeoOxoauMocTh pOBEACHUS NCCIICAOBAHWN ACCTPYKIIUMA paccMaTpUBaIOT, €CIIu:

~ W3IEJINE ABJISIETCH paccachiBalOLIMMCA B OUONIOI'MYECKON cpele;

- W3aenue npeAHasHayeHo Mg UMIUIAHTALMK Ha CpoK, IpeBbrapouimin 30 cyr;

- €CTh UHOMOPMALMA O BEPOITHOW MUIPALIMM TOKCHUYHBIX BEIIECTB IIpM KOHTAKTe HaHHOIo Marepuajna cC
OPraHHU3MOM.

N3yyeHue JecTpYKIMUM Heo0sI3aTeIbHO, €CJIN:

- KOJIMYECTBO BO3MOXHEIX MPOIYKTOB ACCTPYKLIMU IIpelACcKa3zyeMo, 1 CKOPOCTh o0pa3oBaHUs NPOAYKTOB Je-
CTPYKUUHK [IOJA00HA TOM, KOTOpasi U3BECTHA U3 MEIMIIMHCKOM IPAaKTUKM Kak Oe3ornacHas;

- ecnu pasMep B ¢dopMa YacTUl INOJ0OHBI TeM, 0e30IacHOCTb KOTOPbLIX JOKAa3aHa OIIbITOM TIPMMEHEHHA B
MEIUIIMHCKON TNPaKTUKE,

- €CJIU YyXe CYLIECTBYIOT JAAHHLIE O AECTPYKIIMM, B TOM YHUCJE O BEIUECTBaX M IPOAYKTAX HECTPYKLIUU IpH
MpeArojaracMoM IMpUMEHEHUH.

HeobxonnmMocTh MCCIIEN0BAHUM 1N VIVO pacCMaTPUBAIOT HA OCHOBE PE3Y/IbTATOB MCCefOBaHMU 1n Vitro.

IIo BO3MOXHOCTHU NPH U3YYCHUU TEOPETUYECKH ITPENCKA3yEMbIX NPOLIECCOB ASCTPYKLIMM YYUTBIBAIOT 3KCIIEPU-
MEHTHI In vitro. BeinmoaHsiss UCCeA0BaHUA 1n vivo, HEODXOAMMO TIOMHUTE O TpeOOBaHMAX K 3alUTE XMUBOTHBIX. [Ing
OIpeAcJCHUS BEPOITHOCTU JECCTPYKUMH U MACHTUOUKAUNH MTpEANIoaracMbIX IPOJIYKTOB JECTPYKLIMM U €€ CKOPOCTH
00OCHOBBIBAIOT HEOOXOAMMOCTD NPOBEACHMS MCCAETOBAHMH 1IN VIVO M 1IN VILro.

[TPUIIOXEHUE b
(CITpaBOYHOC)

HonommurebHaa uudopMalusd K IJIaHY H3YYEHHSA JeCTPYKIHH

b.1 O0mme nonoxenus

Hacrosiuee npuioxXeHUe COAEPXKUT TOOXKEHUs, KOTOpble YYUTHIBAIOT IIPM OLIEHKE BEPOATHOM AECTPYKLMH.

B cnyyae orcyrcTBus o0ieil mHbopMauuy O ASCTPYKUMH U3OeAUI U MarepuanoB, a TAKXe O OMOJOTrHYecKOM
JEMCTBUH BO3MOXHBIX MPOJLYKTOB JECTPYKUMH IPOBOJAAT COOTBETCTBYIOILHE 3KCIIEPHUMEHTAIBHEIE UCCCIOBAHMA.

b.2 Onmmcanme MeIMMUHCKOTO H3AeHHA H (MJIM) MATEpHAIa BKJIIOYAET:

- HaMEHOBaHHE MEIMWIIMHCKOTO M3Aeaus U (Uny) Marepyuana;

- Ha3Ha4y€HNE MCAULIUHCKOIO M3ICHHUS;

- ApenroaraeMoe ITpUMEHEHHE;

- TIPEANTOAracMyx) OHUONOTHYCCKYIO CPEay;

- COCTaB MaTepHana;

- ITOATOTOBKY MaTepHvaJia (o0paboTKa, cCTepUIM3aLusl);

- COCTOSIHHUE MOBEPXHOCTM;

- pa3MepHl;

- OTHEJILHBIN (PPparMeHT;

- OTJEJIbHBIM (pparMeHT, UCIOJIb3yeMbilA B KOMOMHAIIMUA ¢ IPYTUMU,

- U3JEIUE, COCTOSIIEE U3 HECKONBKNX (PparMEHTORB, — OLIEHKA KaXI0ro Marepyuania, BXOASILUEro B COCTAaB;

- NMPOROJIKUTEIbHOCTL KOHTAKTA;

- IPYI¥ie XapaKTePUCTUKU.

b.3 Onenka BO3MOXKHBLIX M H3BECTHBIX NPOAYKTOB AECTPYKIHM

b.3.] MaMeHeHHnEe OCHOBHOMW MaccCh MaTepuana

OXxuMpaeMbic ¥ HEIpeaABHICHHbIE U3MEHEHUSI OCHOBHOM Macchl MaTepuana MOTYT INPUBOIMTE K OOpa30OBaHUIO
ITPOAYKTOB HCCTPYKIIMM B BMIAC YACTHL, 4 TAaKXE TIOBIUATL Ha CTAOMIBHOCTL INoBepxHocTH. M3MEHEHMA OCHOBHOM
MAacchl MaTepHana MOTYT ITPOUCXOAUTh, HAIIPUMED:

- B MPOLIECCEe U3rOTOBJICHUS

- BO BpeMS CTepWIN3alUU;

- TIpH NPOBEASHWM UMIVIAHTALlMKY U BO BpeMS I1peObIBAHUA UMILUTAHTATA B OpraHU3Me;

- B pesyiibTare OuopecopOLIMm;
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- TIpHU XpaHEHUW N B CBA3U C HECTAOMJIBHOCTBIO;

- TIpM U3MEHEeHHU U3ndecKoro coctoasHus (HabyxaHue, (a3oBbI Nepexoa U T.4.).

b.3.2 BeiXoJx BcHIeCTB C IMOBEPXHOCTH

Brixon BELIECTB ¢ IMOBEPXHOCTH MOXKET IIPOVCXOIMTb B CIEHYIOLIMX CIYYasix:

- XMMMWYECKME peaxKliMy;

- BbIMbIBAaHHE;

- MWIrpauus;

- HeIOIMMEpU3alivA;

- OTCJIAMBAHME, OTLIC/IYILIMBAHUE.

b.3.3 U3agenune, cocTosdliee M3 HECKOJBKHUX KOMIOHEHTOB UMAU MHCHOJNb3Yye-
MOE BMECTC €C APpYIrMHMHKH U3ACITIHNAMMU

B IOMOMHEHUE K NEePEYUCTICHHOMY Heo0X0oMMO PAaCCMOTPETh CIACAVIOIIME SIBJASHUS:

- Pa3pYUICHHC CTPYKTYP,

- paccCanuBaHME;

- MUrpauys BElecTB U3 OJHOro ¢parMeHTa B OPYrou.

[IPUITOXEHUE B
(cripaBOYHOE)

Hexkotopbie MeToabl onpeaeenMs KOHUEHTPANHHE METALIOB H APYIHX 3JIEMEHTOB
B MEIMKO-O0MOJIOrHYecKrX npodax

B.1 KomigecTBennnni 0€33TaIOHHLOE 3jJEeMEHTHLIH aAHAMM3 BEIMIECTBA METOA0M JIa3epHOH MAacC-CNEeKTPOMETPHM

B.1.1 IlpuHuMI onpeaeseHUsi OCHOBAH Ha aHaAAW3€ COCTaBa MOHOB, MOJy4YaeMbIX NPH B3aXMOACUCTBHUY Jiasep-
HOI'0 M3Iy4eHUsl ¢ uccieqyeMbiM obpasioM. ManydeHue jasepa B MecTe B3aMMOAEHCTBUSA C TMOBEPXHOCTHIO NPOODI
BBI3bIBAET MCITAPEHHUE W MOHM3aUMIO BelllecTBa. MoHBI pas/iensarorcsl 3MeKTPOCTATHYECKUM M MarHUTHBIM IIOJIEM IO
OTHOUICHHMIO MACChl MOHA K 3apAady m/e N perucTpyupyloTcsi PoTOAETEKTOPOM.

[Ipy orpeneneHHON TUIOTHOCTH ITOTOKA NA3€pHOr0 U3JIyYeHUs IOCTUTAETCA COOTBETCTBHE COCTAaBA perUCTpUPY-
EMOI'0 MaccoOBOTO CIIEKTPa COCTABY aHAIU3HMpyeMoro odpasla, BCASACTBUE 3TOTO MHTEPIIpEeTalUUs pe3yIbTaTOB aHaJlu3a
OCYHIeCTBIsIETCH O3 UCIIONb30BAHUA CTAHAAPTHBIX ¥ KOHTPOJIbHbLIX 00pa3LioB.

B.1.2 KonuyecTBeHHBI 6€35TaJIOHHBINA aHa/IN3 COACPXKaHHU 3JIEMEHTOB B TBEPAOM BELUECTBE JII0O0H NPpUPOALI.

XapakTepucTHKa METOoA:

- 19 NIpoBedecHU aHalIn3a HeoOa3aTeIbHO WMETDh NIpeJBapUTebHYI0 HHPOPMALIMIO O cOCTaBe 00OpasLia;

- IIpocTasi MpoOOTIoAroTOBKA;

- MEANKO-OMOoJIOrMUYecKHe ITpOOLI UCCIIEAYIOT B CBOEM €CTECTBEHHOM BUIE, O€3 0OCBODOXIEHUS OT OPraHnyeCcKmx
BELLICCTB,;

- TIOJHOTA 4HAJIN34a, T.€. OHMHOBPEMCEHHOE onpeneiicHUE Bcex 3/ieMeHTOB Ilepnoauyeckort crucrtemsl .M. MeH-
neneeBa;

- YHHBEPCAJIBLHOCTh (BO3MOXHOCTh aHA/IN3a 0OBEKTOB C LICJIbIO OIIpeAc/ICHUS pPA3IMYHBIX NIPpUMECeH );

- OJHOBPEMCHHAas PErMCTPALIUA BCEX 3JIEMEHTOB;

- IHUPOKMH AUHAMUYECKUH AMAIA30H, T.€. BO3MOXHOCTb ONPENCICHUS OCHOBHLIX, IIPUMECHLIX U CIEHOBBIX
COCTABJAIOILIMX;

- HW3KHE TIpenesnnl o6HapyXeHHs — oTHocuTteabHble (107> — 10~7) Macc.% 6e3 MCMoNb30BAHUA KOHLIEHTPH-
poBauus) u abecomorHeie (10719 — 10729 r, yro mo3BonsieT pacXxoZoBaTh NPEACIHLHO MaJble KOJIMYecTBa Mpobbl, T.€.
IPOBOIUTE NMPAKTHYIECKN HEepa3pylllaloluvi aHaInu3;

- BO3MOXHOCTb JIOK&IbHOTO U MOCAOIHOTO aHaadH3a ¢ BHICOKHUM pa3pellcHeM 1o noBepxHocTH (<0,1 MKM) U
TJIyOMHE (3 HM).

B.1.3 AHanu3 npoBOAST Ha NAa3€pHOM 3HEProMacc-aHaJW3aTope ¢ paspejarouiet cnocodbHocrteio o Y000.
Perucrpanmss Macc-CIIEeKTpOB IIPOUCXOAUT Ha (oTonnacTUHKe. BpeMsi, 3arpauMBaeMoe Ha aHaiM3, 3aBUCUT OT
TpebyeMoit uyBcTBUTENBHOCTH (100 — 10™7) % u MoxXeT u3MeHsThes oT 15 MHUH Ao 2 4. Macca nipoGnl1, Heobxoaumas
IUIS1 obecredeHUs] MAKCUMaNbHON YYBCTBUTEILHOCTH aHAIU3a, — 6 MT.

OTtHocUTeNbHAs cUcTeMaTHyecKasl ITOrPEIIHOCTD Sqry:

8.y = 30 % B nnanmazoHe Manblx KoHIeHTpaumit (1-10~7 — 1.10™2%) macc.%.

20 % B quanasoHe cpeIHUX KoHUeHTpauui (1-107% — 1) macc.%.

8o = 10 % B nmamasoHe onpeneneHusd ocHoBbl (1 — 100) mace.%.

ITpolieaypa BBINOJIHEHUA METOAVMKHW u3jioxkeHa B JokyMeHTe MP No 3873—8)5, yrBepxacHHoM MUH3OpaBoM

CCCP 06.05.85.

Oors

I
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B.2 OnpenejseHne KOHNEHTPALMI PacTBOPEHHBLIX (POPM METAUIOB B BOJHOM BHITSLKKE, 2 %-HOH JMMOHHOH KHCJIOTE
i ¢uzuonornmyeckom pactsope (0,9 % NaCl) meromom aromHo-abcopOuMONHO#H CIEKTpOMETPHH (B IUIAMEHH H 3JEKTPO-
TEPMHIECKAA ATOMH3ANHUSA B rpa(pUTOBOMH 1NEIH)

ATOMHO-a0COPOLIMOHHBIA METOJI OCHOBAH HA U3MEPEHMHU aTOMHOIO IOIMNOLICHUS 10 AHAIUTHYECCKUM JTUHHUAM
IIPY BBEeACHHUM aHAIU3HUPYEMBIX XXMAKMX IIPO0 M rpafyupoOBOUYHEIX PACTBOPOB B IINIaMS.

IIponienypa BoinoaHeHUsI MeToaukH u3aoxeHa B [OCT P 50855.

Ycnosus onpeneneHUs META/UIOB TPeACTaB/ICHB! B Tabnviie B.1. OnpeneneHue nNpoBoasT Ha aTOMHO-abcopOLy -
OHHOM CIICKTPOMETPE ¢ TUIAMEHHBIM aTOMHU3ATOPOM.

Ecian MaccoBasg KOHUeHTpallusl METAUIOB B aHAIU3MPYEMOH TpoDe NMpeBEILACT BEPXHIOIO I'PaHULLY AHarla3oHa
ornpeliensteMblX KoHLeHTpauui ( (), To nomyckaercsa pas3baBieHUE ITPOOLI.

Oblass MUHepanu3alus aHaAIM3UPyeMbIX NpobO He JoJDKHA NpeBhIaTh dosiee S 1/

[‘pany¥poBOYHEIC PACTBOPHI TOTOBAT M3 CTAaHIAPTHBLIX OOpa3loB COCTaBa PACTBOPOB METANNOB C KOHIIEHTpa-
nued 1 m 0,1 Mmr/min.

Jnst koHueHTpauui MetauioB oT 0,01 o 0,05 mr/n, ot 0,05 o 1,0 mMr/a, ot 1,0 no 20,0 mr/n u ¢B. 20 Mr/n
OTHOCHUTeJIbHas NMOrpeliHOCTL Pe3yAbTAaTOB aHann3a & jgoikHa cocTasadaTth 40, 10. S u 25 % cooTBETCTBEHHO.

Taonuua B.l — AroMHO-abcopOLIMOHHOE onpeac/ieHue METAJUIOB B TUIAMEHU

DIEMEHT A, HM I, JITIK, MA Tun nnaMeHu h, MM Cq, MI/1 C,., MI/I
* - = : S e e e e e e

Ag 328,1 3,0—4.0 IIponan—Bo3ayXx 7—8 0,005 5
Al 309,3 4.1—-4,5 AnetuiieH/Nao 10—12 0,15 200
As 1937 4.0—4.5 AueTuyieH— BO3IYyX 8§—9 0,004 80
Au 242 .8 4.6—5,0 To xe 8—9 0,05 30
Ba 553.6 4.5—5,0 » 6—7 2 500
Bi 2231 4,1—4.5 [Tporran—Bo3ayx 7—38 0,05 6
Ca 422.7 3,9—4.3 To xe 78 0,1 300
Cd 228.8 3,0—3,5 » 7—8 0,005 2,5
Co 240,7 4.0—4,5 » 7—38 0,02 J
Cr 357.9 40—50 AlLlETUJIEH—BO3AYX 6—7 0,05 7
Cu 324 8 3,5—4,0 [IponaH—BoO31yX 7—38 0,005 7
Fe 2483 4.4—4 8 To xe 7—8 0,05 10
Mg 283,2 3,035 » 7—8 0,001 0,7
Mn 279.5 4.0—4.5 » 7—8 0,02 3
Mo 313,3 5,0—35,5 AlleTMJIEH—BO30yX 7—8 0,05 80
Ni 232.2 4,0—4.5 IIponan—sBo3ayx 78 (0,035 7
Pb 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 AlleTUJIEH—BO3AYX 8—9 0,1 150
Sb 231,2 4.6—5,0 [Iponan—Bo3ayx 7—8 0,1 100
Se 196,0 40—4.4 To xe 7—8 0,8 200
Sn 286,3 4 448 AlleTHIEH-~BO3ayX 8§—9 4 400
Sr 460,7 4.0—4,5 To xe 6—7 0,015 25
Ti 364.3 5,0—-54 AnetuneHd/Nag 10—12 0,2 300
\Y 318,4 5,0—-5,4 To xe 10—12 0,2 70
Zn 2139 3,1=3,5 » 7—7 0,005 5

B Tabnvuax B.1 u B.2 npuHATH 0003HAYEeHMS:

A — IJTMHA aTOMHOM CIIEKTPAJIBHON JTUHHU,

h — paccTOSTHHUE OT TOPEJIKY 00 IIeHTPa CXOJUMOCTH JTyUEH CHEKTPaAIbHOM J1aMIlbl;

o, JHIK — cpeanee sHayeHne paboyero Toka CreKTpaJbHOM JaMIlbl € MOJBIM KAaTOAOM;

(,, — HUXHASA IpaHUlA AUara3oHa onpeelieHUs MeTa/lIoB (Ipeaes oOHapyXeHH s );

(. — BepxHAA rpaHMIIa Juana3oHa oIpejeleHUs] METaUIOB;

T — TeMnieparypa;

! — BpeMm4.

B.3 Onpeneaenne METALIOB € DOMOILIBIO 3JCKTPOTEPMHICCKOR ATOMH3ALMH

YciaoBus onpeneneHUs MeTaJUIOB NpedcTaBiaeHbl B Tabnuue B.2. OnpeaeneHue npoBOIsAT HA aTOMHO-a0copOLm-
OHHOM CHEKTpoMeTpe, IpeIHA3HAYCHHOM IS OIPEAC/ICHHSI MAcCCOBBIX KOHLIEHTpALUM METAII0B B XKNAKMX Ipodax
yTeM e€e 2JeKTPOTEpMHUYECKOM aToMU3auMM B rpaduUTOBOM Meun. B crieKTpoMeTpe MCIIONL3YIOT PacCllCIUVICHUE
PE30HAHCHOM NHHUM ITOIVIOIUEHUS B TICpEMEHHOM MarHUTHOM fone (3ddeKT 3eeMaHa), UTO NoO3BOJIIET KOPPEKTUPO-
BaTh CIIEKTPaJibHbIC TIOMEXM PA3IMYHON [IPUPOJILL.

6
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TepMudeckass aToMU3alMs ITPOXogUT B atMocdepe UHEPTHOTO rasa aproHa.
[Ipoby ¥ rpaayupoBOYHBIC PACTBOPH! BBOJAT B OTBEpcTUe rpadMTOBON TeUM C ITOMOUIBIO MHUKPOIO3aTOpA.
JHozupyembrii 06beM go 20 MKIL.

Tadbnunna B.2— OnpeagcneHue METANIOB IIPH JICKTPOTEPMHUUECKON ATOMU3ALIAH

PexyM TepMHYECKOH aTOMM3auUH
I
22;; . HM Jﬂﬁ( | HUcnapenue [Tuponus AToMM3aLud O6xur C. wr/n hg;n
MA 1
I cranus i1, 111 ctagun
T, °C f, C T, °C t, € T, °C t, C
T, °C t C T, °C f, C
R e e S AR oo — —— e DU S S —— . — =
Al 309,3 50 70 10 80 5 500 6 2300 1.5 | 2500 2 0,005 0,5
AsS 1937 27 70 10 80 5 300 11 2100 1,5 1 2200 2 0,004 G,3
Ba 553,6 50 70 10 80 5 500 6 2500 2.5 | 2600 2 0,1 2
Cd 2288 15 70 5 30 S 200 6 1500 1,5 | 2000 2 0,00001 0,002
Co 240,7 15 70 S 80 5 350 6 2100 | 2,0 {2300 2 0,0005 | 0,05
Cr 357.9 25 70 10 80 3 400 6 2200 2.0 | 2500 2 0,0002 | 0,04
Cu 324 & 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 | 2300 2 0,005 0,2
Pb 283.2 15 70 10 80 S 250 6 1600 1,2 1800 2 0,0005 | 0,05
Sn 286,3 50 70 10 80 5 300 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

degradation products from ceramics

degradation products from metals and alloys

JadbopaTopuH

NPUJIOXEHWUE T

(cripaBOYHOE)
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(1] ISO 10993—14 Biological evaluation of medical devices — Part 14. Identification and quantitication of
[2] ISO 10993—15 Biological evaluation of medical devices — Part 15. Identification and quantification of

[3] 1CO PykoBoacreo 25—90 O0611ne TpeOOoBaHMs K OLICHKE TEXHNUYECKOM KOMITETEHTHOCTH UCIIBITATEAbHBIX
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