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BeepneHwve

CobntofieHne nonoxeHuii ctaHgaptoB cepun FOCT I” MCO 10993 «OueHka 6MOMOrMYecKoro
fencrens MeANLMHCKUX n3pennin* nossonnT 06ecneynTb CUCTEMHBIA MOAXO0A K MCCNefoBaHMIO 61onoru-
4ecKoro eiicTBUA MeJULMHCKUX U3Lenuid.

Llenbto aTUX cTaH4apToB He ABAseTCA 6e3yCnoBHOE 3aKpensieHne KOHKPETHbIX METOAO0B uccnefoBa-
HWA W MCMbITaHWIA 3a rpynnamyM OAHOPOAHbIX MEAWLMHCKWX W3AenniA B COOTBETCTBUMM C MPUHSTON
Knaccudmkaunein no Bugy v AANTENbHOCT KOHTaKTa C OpraHnu3MoMm YesnoBeka. [103TOMy nnaHupoBaHue
1 NPOBefeHMNEe UCCNeA0BaHNA U UCMbITAHNIA AOMKHbLI OCYLLECTBAATL CNELManncTbl, UMeKoLWmne cneynans-
HYI0 MOArOTOBKY W OMbIT B 06/71aCTW CaHUTApPHO-XMMMWUYECKOW, TOKCUKOMOTUYECKOR M GMONOrMYecKoin
OLIEHOK MeULIMHCKUX WU3AEeNNA.

CTaHfapTbl 3TOI Cepun ABNAIOTCA PYKOBOAALMMU AOKYMEHTaMU AN MPOrHO3MPOBaHUA 61ONOru-
YECKOro [eicTBUA MeSULMHCKUX W3LEeNnid Ha CTaauu Bbibopa MaTepuanoB, MpefHasHaYyeHHbIX ANns UX
M3roTOBNEHMSA, a TaKXKe ANA UCCNefoBaHWin rOTOBbIX 06pa3sLioB.

B ceputio TOCT P MICO 10993, uMetoLLlyto TpyrnmnoBoii 3arofioBoK «M3genvs megnumHckme. OueHka
610N0rMYecKoro feicTBua MeLULMHCKUX U3LeNNIA*, BXOLAT Cnefyrolme YacTu:

- yactb | —OueHKa v uccnegosaHus;

- yacTb 3 — lMccnenoBaHne reHOTOKCMYHOCTU. KaHLEPOreMHOCTM M TOKCMYECKOrO AeCTBMA Ha
PenpoayKTUBHYIO PYHKLMIO;

- yacTb 4 — lccnepoBaHne M3fennia, B3aUMOAENCTBYIOLWMX C KPOBbIO;

- YacTb 5 — VccnegoBaHme Ha LMTOTOKCUYHOCTL: MeTofpl in Vitro;

- yacTb 6 — MccneaoBaHe MECTHOMO AENCTBUA MOC/e MMMNNaHTaLUuK;

- yacTb 7 —OcCTaTo4YHOe CoAepXKaHmne aTuNeHa OKCKUAa Nnocne CTepunu3aunu;

- 4acTb 9 —OCHOBHbIE NPUHUMUMLI NAEHTUPUKALUMN U KONMYECTBEHHOIO ONpeaeneHns NoTeHLanb-
HbIX NPOLYKTOB [eCTPyKLuu;

- yacTb 10 - ViccnepoBaHve pasfpakatoLLero 1 CEHCUOUAN3NPYIOLLEro AeliCTBUS;

- yacTb 11 — ccnegoBaHue 06LLETOKCUYECKOMO AENCTBUS;

- yacTb 12 —TIpuroTtoBneHne npob 1 CTaHAAPTHbIE 06pasLbl;

- yacTb 13 —WpaeHTU(MKaLMA N KONMYECTBEHHOE OnpefeneHne NpPoayKToB AeCTPYKUUM NonMMep-
HbIX MEAULUHCKNX U3LENNiA;

- YacTb 16 — MogenvpoBaHve 1 uccnefoBaHne TOKCUKOKMHETUKH MPOAYKTOB AECTPYKLUUU U BbIMbI-
BaHWS.

O6beKTOM CTaHAapTU3aLMKM HACTOALLEro cTaHAapTa SBASIOTCA MEeTOAbl MAEHTU(HUKALNN N KONUYe-
CTBEHHOr0 OnpefeneHns MPOAYKTOB [ECTPYKLMM KepaMUYecKMX MaTepuanoB, KOTopas BO3HUKaeT B
pesynbTaTe N3MEHEHNs XMMUYECKUX CBOMCTB FOTOBOrO K YNOTPe6eHN0 MEAULUHCKOTO M3LENNS.

[aHHble, nonyyaemble B pe3ynbTare MAEHTU(UKALUN U KONMYECTBEHHOTO OMpPeAeneHns XMMUYECKOro
cocTaBa NPOAYKTOB AECTPYKLMM, CYyXXaT OCHOBOW [N OLEHKM pUcKa W, Npyu HeobxoaumocTu, 6ruonoru-
yeckoii 6e30MacHOCTV MeLULMHCKNX U3LENniA U3 KepaMUYecKnx matepuanos B cooteeTcTBum ¢ FOCT P
MCO 10993.1.

[onyckaetcs npumeHeHne Apyrux MeTogos, obecneynBaloLnX NAEHTUHUKALMIO U KONMYECTBEHHOE
onpefeneHne NPoLYKTOB AECTPYKLMN KEPaMUYECKUX MaTEpPUasioB B COOTBETCTBMM C TPeBOBAHMAMMN MEX-
[OYHaApOHbIX CTaHAapTOB.
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FOCYALAPCTBEHHbBLI W CTAHOAPT POCCUMNCKOWN ®ELEPAL NN

Mremnus MeanUMHCK1E
OLIEHKA BVOIOMMYECKOIO JENCTBUA MEAVLIMHCKUX WU3LENUIA

YacTtbs 14

W eHTU(MKALMS U KOJIMYECTBEHHOE OMpefeneHmne npoayKToB AeCTPYKLMN KepaMUKK

Medical devices. Biological evaluation of medical devices. Pan 14. Identification and quantification of degradation
products from ceramics

Nata BBegexns 2003—01—01

1 O6nacTb NpUMeHeHWs

HacToswunid cTaHgapT pacnpocTpaHaeTCs Ha uccnefoBaHue AeCTPYKLUN KepaMUYeCKUX MaTeprasnos,
KOTOpas BO3HWKAET B pe3y/ibTaTe M3MEHEHUS XVMWUYECKMX CBOWCTB rOTOBOrO K ynoTpeb/eHnio MeanLvH-
CKOrO U3fenns, 1 yCTaHaBNMBaeT METOAbl MAEHTUMUKALUM U KONMYECTBEHHOIO ONpejeneHns nNpoayKTos
JeCTPyKUMK:

- MEeTO/ 3KCTpemManbHOro pacTeopa — MeTO[, YCKOPeHHOro M3yyeHus AeCTpyKLUnu;

- METOZ MOJENVPYIOLLEro pacTBopa - METO[ WU3YYeHWUsa AeCTPYKLUUN B peasibHOM BPEMEHW.

TpeboBaHMA HACTOALLEr0 CTaHAapTa ABAIOTCA PEKOMEHAYEMbIMU.

CTaHfapT He pacnpoCTpaHAeTCa Ha METOAbl UCCeA0BaHNSA LECTPYKLUUM KepamMUyecKnx maTepuasnos,
KOTOpasA Bbl3BaHa MeXaHW4eCKON Harpy3koii, SHeprueii BHELUHWUX W3MyYeHWIA pPasfMyHOi Npupoabl Un
W3HOCOM M3fenns BO BPEMS NPUMEHEHMWS MO HA3HAYEHWIO, a TaKXXe Ha OLEeHKY OM0I0rMyeckoro Aencraus
NPOLYKTOB AeCTPYKLUNUN, KOTOpYo nposoaaT B cootseTcTeum ¢ FOCT P MCO 10993.1.

2 HopmaTuBHbIe CCbINKK

B HacTosALemM cTaHAapTe UCMO/b30BaHbl CChITKW Ha CnefytoLwune cTaHgapThbl:

FOCT P MICO 10993.1—99 W3genusa meguumHckme. OueHKa 61M0N0rMyeckoro AeicTBns MeguLnH-
CKMX m3genwmii. Yactb |. OueHka n nccnegosaHus

FOCT P MCO 10993.9—99 W3aenusa megmuuHckmne. OueHKa 61M0N0rMyeckoro AencTens MeauLmH-
cKuX m3genuii. Yactb 9. OCHOBHble MPUHUMMbI UAEHTUDMKALUKM U KOMMYECTBEHHOrO ONpegeneHus
MOTEHLMANbHBIX MPOAYKTOB LECTPYKLUN

NCO 3310-1—90* CuTa KOHTPO/bHbIE. TeXHUYeCKMe TpeboBaHUA U METOAbl UCMbITaHWii. YacTb 1
CuTta 13 NpoBO/IOYHON TKaHM

MNCO 3696—87* Bopa 419 npoBefeHns aHanm3a B nabopatopusax. TEXHUYECKUE YCNOBUA U METOAbI
NCNbITaHNiA

MNCO 5017—98* W3genus orHeynopHble NAOTHbIE (hacoHHble. OnpeaeneHne 06BbEMHON NIOTHOCTH,
KaXKYLLIecs NOPMCTOCTU U UCTUHHON MOPUCTOCTYH

NCO 6474—94* VmMnnaHTauMOHHblE MaTepuanbl Ans XUpypruv. Kepamuyeckue matepuanbl Ha
OCHOBE OKMCW a/IlOMUHUSA BbICOKON YNACTOTHI

MCO 6872—95* MaTtepuanbl Kepamuueckune ans 3y6oBpaqebHbIX Lenei

3 OnpegeneHusa

B HacTosALlem cTaHgapTe npuMeHAoT TepMuHbl no FOCT P NCO 10993.1. TOCT P NCO 10993.9,
a TaKke CnefytoLwuili TEpMUH C COOTBETCTBYHOLLMM OMNpeAe/ieHNeM:
31 Kepamuyeckuii Matepuas: BeluecTBo UM BeLLecTBa, He MeTasslbl, HeOPraHNYecKue.

* MexayHapofHble ctaHfapTel —Bo BHUUWKI TocctaHgapTta Poccuu.

W 3paHne oduumansHoe
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4 MeToabl uccnefoBaHUa LeCTPYKLMK

4.1 O6Lyme NonoxXeHUs

B HacTosLLleM CTaHapTe pacCcMaTpyBaloTCa [Ba MeToAa:

- METOA 3KCTPeMa/IbHOr0 PacTBOpa, KOTOPbIN NpeACTaBNAET CO60i MOAEb arpaBMPOBaHHbIX YCTOBUA.
MpoBefeHne uccnefoBaHWA OCYLLECTBNAKOT MPU HU3KOM rokasatene pH. OTOT MeToA CNyXuT Ans
uccnefoBaHNs BO3MOXHbIX NPOAYKTOB AECTPYKLUMW 6O/bLUMHCTBA KEPAMUYECKNX MaTepuasioB;

- MeTOZ MOJEeNMPYIOLEero pacTBopa, KOTOPbIi MOAENMPYET peanbHble YCMOBUS, B OCHOBHOM pH.
Hanbonee xapaKTepHbIA A5 in vivo.

Ha pucyHke | npeacTaBneHa 6/10K-CXeMa, WANIOCTPUPYHOLWAs MNPOLECC MPUHATUA pelleHns npu
BbIGOpE MEeToAa UCCefoBaHus.

PucyHoK 1—BnoK-CXema NpUHATWS peLLeHnst py BbIGOpe METOAOB MPOBELEHUS UCCef0BaHNi
C MCMO/b30BaHNEM 3KCTPEMANLHOTO M MOAENMPYIOLLEro PacTBOPOB
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Ob6a meToNia UCMOMb3YIOT Kak A4S KepamMWKW B Macce W B BUAE TpaHyn, Tak 1 18 KepaMUyecKmnx
MOKPbLITWA.

Mpu HeobX0AMMOCTM MCNOMb30BaHNSA 06bEMOB NPO6bI 1 PacTBOPa, OTIMYHBIX OT PEKOMEHAYEMbIX,
npuBOAAT 060CHOBaHNE.

4.2 WccnepgosaHue m3genuin 4is CTOMaTosnorm

Mpw nccnefoBaHUW U3fenunii 415 CTOMATONOMMN B KQUECTBE IKCTPEMa/IbHOTO METO/A UCMO/b3YIOT MeTog,
npvBeaeHHbIN B MICO 6872. MaTepuan onvcbiBatoT No 4.4.4 1 NofBepratoT aHasm3y B COOTBETCTBUM C pPa3ae/ioM
5 nocne oTAeneHns OT 3KCTPeMasibHOro pacTeopa ¢ MpPUMEHEHVEM METOLOB, U3N0XeHHbIX B 4.4.8.6—4.4.8.10.

4.3 O6uwpwe TpeboBaHMs

4.3.! N3mepeHne macchbl

Maccy n3mepsarT ¢ To4HocTbo A0 0.005 r.

4.3.2 MeToAMKa BbICYLLNBAHUA

BoicyLunBaHue B neyun npu Temnepatype (10<)+2) *C npofo/mkatoT 40 TeX Nnop. noka U3MeHeHne Macchbl
mexay B3selLmBaHnaMU cocTaBut <0.1 %. PekoMeHAYIOT vccnedyemyro Npo6by BbICYLLNBATL B TEHEHNE HOUM
1 B3BELUMBATH C [BYXYacOBbIM MHTEPBA/IOM B TEYEHWE CNefYIOLLEro aHA.

4.4 MeTo[, 3KCTpemMasibHOro pacTesopa

4.4.1 OCHOBHble MONOXeHUA

MeTog, 3KCTpeManbHOro pacTBopa —3TO METOA C MCMO/b30BaHWeM Oy(epHOro pacTBopa AMMOHHOIA
KMCNOTbI C HM3KOM pH. 3TOT pacTBOp Bbi6paH NOTOMY, YTO OCTEOKNACTbl BbICBOOOXAAIT IMMOHHYHO
kucnoTy. 3HaveHne pH. paBHoe 3.0. BbIOMPAOT B KayecTe €1aboil arpaBMpPOBaHHON Cpefbl.

Ecnn mefuuUmMHCKOe u3fenve, W3roToBfiEHHOE W3 KU3y4aemoro matepuana, B peasibHbIX YC/IOBUAX
NoABepratoT BO3LeiicTBUIO 6onee KUCNoi cpedbl, TO BbI6GOp pPH 3KCTpeManibHOro pacTeopa Hvke 3.0 JO/KeH
6bITb 060CHOBaH.

4.4.2 TlpuMeHeHWe meToda

3TOT METoZ MPVMEHSAIOT KO BCEM BUAaM KepaMWKM HECMOTPS Ha TO, YTO MeXaHW3Mbl JeCTPYKLUK
npu HW3KOW pH MOryT He COBMajaTb C MexaHu3mMammn JecTpykuum npu pH kposu (*7,35—7.45). Tem He
MeHee 3TOT METO[ MOXET CNY>XWUTb B KaUeCTBE CKPUHUHIOBOI0 AN 60MbLINHCTBA NPOAYKTOB AECTPYKLNN.

Mpn nccnegoBaHMK NpegnonaratoT, YTO MaTepuanbl PACTBOPAKOTCA A0 UX MpPeseNibHOM pacTBOpPUMOC-
M. YT06bl YCKOPWTL NPOLIECC PacTBOPEHMA A0 AOCTVIKEHWS MpefenbHOW pacTBOPUMOCTM, ero nMpoBoAAT
Ha rpaHy/nMpoBaHHON npo6e.

4.4.3 TMoprotoBKa nccnegyemoii npobbl

4.43.1 dopma uccnefyemoii npobel

Vccnepyemblin 06pasel, M3roTOBAEHHbI CNOCO60M, aHaNOrMYHbLIM CNOCO6Y M3rOTOBAEHNS U3L4enus,
rpaHynupytoT. Ecnn 06pasen UMeeT Kepammnyeckoe NoKpbITUE, TO NOKPbLITUE CHUMAIOT C NOAMN0XKKMN 1 3aTeM
13 HEro roToBSAT rpaHy/ibl HEO6XOAMMOrO pasmepa.

4.4.3.2 Tlony4yeHue rpaHyn

[paHynbl nonydatoT nyTemM M3MeNbyeHWUs obpasua B CTynkKe M3 kapbuia Bosbgpama C MOMOLLbIO
MecTuka.

4.4.3.3 Pa3mep rpaHyn

I"paHynbl NPO6bI JOMKHBLI MPOXOAUTL YEPE3 CUTO C OTBEPCTUAMU frameTpom 400 MKM Y yaepKmBaTbea
Ha cuTe C oTBepCcTUAMKU AnameTpoM 315 MKM. [na nonyyeHus rpaHys UCMONb3ytoT METOs CYXOro CuTa,
Hanpumep meTod, npuBeAeHHbIi B MCO 3310-1.

Ecnn HeBO3MOXHO MOMYYUTb FpaHy/bl YKa3aHHOro pasvepa (Hanpumep ecin M3MeNnbyaroT NOKpbI-
TWe), UCMOMb3YIOT rPaHy/bl MEeHbLLEro pa3Mepa. Pasmep rpaHyn 3aHOCAT B OTYET 06 UCcnefoBaHWAX.

4.4.4 XapakTepucTuku matepuana

4441 XapakTepucTUKK MOBEPXHOCTU

XapaKTepUCTUKN NOBEPXHOCTY MPOBLI MOMYYatoT C NOMOLLbIO ra30a4CcopObUMOHHOIO MeToa, Hanpu-
Mep MeTofa, NMPuBefeHHOro B 4 (NpunoxeHve A).

4.4.4.2 TINOTHOCTb

MnoTHoCTL onpegenstoT B cooTBeTcTBumM ¢ CO 5017.

4.4.4.3 XapaKTepucTuKa pacTBOPMMOCTH

Ha ocHoBe MH(OpMaLMyU U3rOTOBUTENS WAW APYTMX WUCTOYHUKOB MaTepuasbl OLEHWBAIOT M0 UX
pacTBOPMMOCTH:

- ecnm (5,0+0,05) r maTepmana NosHOCTLIO pacTBopsAoTcs B 100 Ma pacTBopa B COOTBETCTBUYM C 4.4.8,
TO mMaTepuan o6najaeT BbICOKOM pacTBOPUMOCTbIO;

- ecnun (5,0+0,05) r matepmana He MOMHOCTLIO pacTeBopsAtoTca B 100 M1 pacTBopa B COOTBETCTBUM C
4.4.8, TO MaTepuan 06nafaeT HU3KON PacTBOPUMOCTLH).
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Ecnm nHgopmaumsa oTcyTCTBYeT, TO CUMTAKOT, YTO MaTepuan 06nagaeT XOpoLleli pacTBOPMMOCTbHO.

4.4.4.4 XapaKTepucTuka MUKPOCTPYKTYpPbI, PEHTFeHOBCKOe 1cCnefoBaHune

PeHTreHorpamMmy nosy4atoT C MOMOLLbI0 PEHTFEHOBCKOM0 ANpaKkTOMeTpa C paspeLuaroLLeil cnocob-
HOCTbHO 1 BOCMPOM3BOAMMOCTLIO He MeHee 0.02° npw yrie 20. MUKPOCTPYKTYPHbI aHann3 OCyLLeCTBASHOT
no NCO 6474.

4.45 TMpurotoBneHne obpasua

Konnyectso MCXOAHOrO MaTepuana 3aBUCUT OT ero pacTBOPUMOCTW, KOTOPYHO ONpeaenstoT B COOT-
BeTcTBUM C 4.4.4.3. [1ns rpaHyNIMPOBaHHOIO MaTepuana c HU3KoI pacTBOpUMOCTbIO 6epyT (5,0+0,05) r. Ans
rpaHy/MpoBaHHOIO MaTepuana C BbICOKOW pacTBopumocTbio 6epyT (HO.00+0.05) r.

4.4.6 O6opypoBaHue

4.46.1 KoHTeilHep

B kauecTBe KOHTeHepa Ans wccnegyemoii Npobbl MCNONb3YIOT OGyTbib BMECTUMOCTbIO 250 mMa u3
NOAUNPONUAEHA WA NOMN3TU/IEHA BbICOKOW MAOTHOCTU. B KaXom nccnefoBaHuu Aas Npo6bl UCMOMb3yoT
CBEXWIA KOHTENHEP.

4.4.6.2 Tunetka

Vcnonb3ytoT nuneTky BMecTumMocTbio (1(HO£1) mn.

4.4.6.3 Tleun

Mcnonb3ytoT neyb, B KOTOPOW nopaepxmsatoT Temnepatypy (37+1) "C. Temnepatypy neuu [OBOAAT
[0 yKa3aHHOW 3a 30 MMH 40 Hauyana uccnefoBaHus. Kpome TOro, UCMOMb3YHOT Ty XKE CaMyto WA Apyryto
neyb, B KOTOPOW noagepxuBatoT Temnepatypy (100+1) "C.

4.4.6.4 BopoHka

Vcnonb3ytoT BOPOHKY BroxHepa unm nofoGHYH eil. CNocoOHYH YAepXMBaTb HepacTBOPEHHbIe
yacTuLbl.

4.4.7 ByepHbIii pacTBOP MMOHHOWR KWUCNOTbI

B KauecTBe pacTBOpUTENS WCMONL3YHOT OYy(epHbI pacTBOp NMMOHHON KucnoTel ¢ pH 3,0+0,2
Temnepatypoii (37+1) *C, KOTopbIil FOTOBAT HEMOCPEACTBEHHO Mepes ucrnons3oBaHem: 21.008 r MoHorna-
pata MMOHHOW KMCNoTbl pacTBOpAOT B 500 ma Bogbl knacca 2 no MCO 3696 B MepHOM CTakaHe
BMecTMMOCTbI0 1000 mn, fo6aenstoT 200 ma 1 H. pacTBopa rmgpokcuia HaTpus, 3aTeM 40MMBatOT BOAON
knacca 2 no MCO 3696 fo oTmeTKu. 40.4 Mn 3TOro pacteopa cmelumsaroT ¢ 59.6 mn 0,1 H. pacteopa HO.

MpumMcua HUC—ECNU NPOUCXOANUT XUMUYECKas peakuus Mexay LIHpalbiM 6ydepomM U uccnedyemoii
npo6oii, TO 3TOT METOA HC MPUrOfEH.

4.4.8 Xop aHanm3a

4.4.8.1 V3mepstoT Maccy KOoHTeliHepa 6e3 npobbl.

4.4.8.2 N3mepsAoT Maccy KOHTeliHepa ¢ uccrefyemoii npo6oii. PasHuLy Mexay Maccamm KOHTeliHepa
¢ nNpo6oit 1 6e3 Npobbl pacCMaTpUBAOT Kak Maccy npoobbl.

PesynbTaTbl M3MePEHNIA 3aHOCAT B OTYeT 06 MCCNeAoBaHUAX.

4.4.8.3 B koHTeiiHep ¢ npo6oii gobasnaoT (1()0+1) mn 6ydepHOro pactsopa AMMOHHOR KWCNOTbI.
Heo6xogumo, 4Tobbl BeA nNpoba 6bina NOKpbITa pacTBOPOM.

4.4.8.4 KoHTeliHep C COAEPXMMbIM MOMeLLAKOT B neyb npu Temnepatype (37+1) *C Ha (120+1) u.
KoHTeliHep BCTpAXMBAOT C YacTtoTon 2 I'u.

4.4. X5 Mo uncteyeHnm (120+1) 4 KOHTENHeP U3BNEKAIOT M JAOT OCTbITh ;O KOMHATHOW TeMMepaTypbl.

4.45.6 Vi3mepsaloT maccy (unbTpytoLeit cpedpl (B kayecTBe (DUALTPYIOLLEH Cpedbl MOXHO MCMOMb-
30BaTh, Hanpumep, GUAbTPOB/IbHYIO ByMary).

4.4.8.7 PacTBOp (hUnbTPYHOT, PUALTPAT OCTaBAAIOT 4151 AaNbHELero aHanmsa.

4.4, X8 ®dunbTpyIoLLYIO Cpefy MPOMbIBAIOT U (ULTPYIOT TPK pa3a ¢ HEGONbLUNM KOMMYEeCTBOM BOZbI
(MCO 3696, knacc 2) gna Toro, 4Tobbl yaanuTh Gydep.

4.4.8.9 OcafoK W (QUNLTPYIOLLYIO Cpefy BbICYLUMBAIOT A0 MOCTOSHHOW Macchl B NPUCYTCTBUU
B/1AronornoTuTens.

4.4.8.10 WN3mepsA0T maccy punbTpyHoLLeli cpedpl C 0cagkoM. PasHuua mexay maccamm hunbTpytoLLen
cpefbl ¢ ocagkom v 6e3 ocagka M eCTb Macca MaTepuana, OCaXAeHHOro Ha GunbTPYIOLLER cpefe.

4.4.8.11 Pa3Huua Mexay nepBoHavanbHOM Maccoi Npobbl M Maccoli 0CaXAEHHOr0 MaTepuana U ectb
macca pacTBOPEHHOro marepuana.

4.5 MeTo[ MOAENMPYIOLLEro pacTsopa

451 OCHOBHbIe NONOXEHNA

MeTof, MofenupytoLlero pacTeopa OCHOBaH Ha MCMOMb30BaHUW u3apacTeopa ¢ pH 7.4+0,1. 3toT
YPOBeHb pH COOTBETCTBYET HOPMa/IbHOMY YPOBHIO PH KpoBM.

4
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45.2 TpumeHeHve meToga

3TOT METof MPUMEHSIOT KO BCEM BMAAM KEPAMWUKM HECMOTPA Ha TO, YTO MEXAHM3MbI JeCTPYKLUM
MOTYT 6bITb PasHbIMW ANA PasIMYHbIX MaTepuanosB B pacTBope ¢ pH. aHanornyHoi pH kposwu, u B 6onee
KUCOW cpeje.

4.5.3 dopma npobbl

Mpu nccnefoBaHNM KepamMuKK C MOKPbITUEM UCNOJB3YIOT NIACTUHKN KPYT/oi (hopMbl 4UamMeTpoM
<36+£1,0) MM 1 TonwmHol (2+0.1) Mm B cooTBeTcTBUM C NCO 6474. HeobxoaMmo OTMETWUTb, YTO Npu
YMEHbLUEHUW COOTHOLLEHWS NOLaAN NMOBEPXHOCTU K 06beMY, YyBCTBUTENBHOCTb METOAA MOLENMPYIOLLErO
pacTBOpa MOXeT CHU3NUTbCA. [na BCex ApYrux BUAOB KepaMuKu npobbl roTOBAT B COOTBETCTBUM C 4.4.3.

4.5.4 XapakTepucTuku npobbl

45.4.1 TInOTHOCTbL

MnoTHocTb Npobbl onpegenaoT no NCO 5017.

45.4.2 MUKPOCTPYKTYpPHasa M PEHTreHOBCKas XapakTepucTnka

PeHTreHorpammy nosyyatoT ¢ MOMOLLbK PEHTIEHOBCKOI0 ANGPaKTOMETPa C pa3peLuatoLleii cnocob-
HOCTbIO W BOCNPOU3BOANMOCTLIO He MeHee 0.02° npu yrne 20.

MWUKpOCTPYKTYPHbIV aHann3 NpoBOASAT B COOTBETCTBUM C METOAOM, NpuBeAeHHbIM B VICO 6474.

4.5.5 O6opynoBaHue

4551 KoHTeilHep

B kauyecTBe KOHTeiiHepa AN wccnefyemoli Npobbl MCMONb3YHT OYThbiNb BMECTUMOCTbIO 250 M u3
NOANNPONUAEHA WAV NONNITUIEHA BbICOKOW MAIOTHOCTU. B KaXom nccnesoBaHum 4ns npobbl UCMOMb3yHT
CBEXMIA KOHTeHep.

4.5.5.2 MNunetka BMeCTUMOCTbIO (100+1) mn.

45.5.3 BopoHka

Vcnonb3yloT BOPOHKY bloxvepa nnvm nofo6HyH eil. CNoCO6HYH YAepXuBaTb HepacTBOPEHHbIe
YacTuLbl.

4.5.5.4 MMeun

Vicnonb3ytoT neyb, B KOTOPO MoadepxmBatoT Temnepatypy (37+!) 'C. Temnepatypy neunm goBoasT
[0 yKasaHHOI 3a 30 MUH [0 Hayana uccnegoaHus. Kpome Toro, NCrnonb3yoT Ty XKe WK ApYryto neuyb, B
KOTOpOIi nogaepxmeatoT Temnepatypy (100+1) *C.

4.5.6 B kauyecTBe pacTBOPUTENS UCMOMb3YHOT CBEXEMNPUTOTOBEHHbIN O6ydepHbIi pacTBop TRIS-HC1.
Ero rotoBAT nytem pactsopeHus 13,25 r TRIS (rugpokcumeTnn) ammHoMeTaHa B 500 mn Bofbl knacca 2
no VNCO 3696 B MepHOl eMKOCTM BMecTumocTbio 1000 mn. Jo6asnaoT 125 mn 1H. HO v goBogdaT fo
HY>XHOro o6bema Bogoid knacca 2 no MCO 3696 npu Temnepatype 20 "C.

MpumeyvaHune —Wcnonb3ytot pacteop ¢ pH 7,4+0.1 npu Temneparype 37 ‘C.

4.5.7 Xop aHanusa

4.5.7.1 V3mepsAOT Maccy KOHTeliHepa 6e3 npobbl.

4.5.7.2 TMomewatoT Npoby B KOHTEMHep.

4.5.7.3 V3mepsAOT Maccy KOHTeliHepa ¢ Npo6oii. PasHuua Mexay maccamy KOHTelHepa ¢ npo6oii u
6e3 nNpobbl 1 ecTb Macca Npobbl. Macchl KOHTeliHepa 1 NMpo6bl BHOCAT B OTYeT.

4.5.7.4 KoHTeiiHep ¢ npo6oii momeLwatoT B neyb npm (37+1) “C Ha (120£1) u.

45.7.5 KoHTeliHep ¢ npo6oli BbiHMMatT mocne (120+1) 4 1 OCTaBASKOT OCTbIBaTb 40 KOMHATHOM
Temnepatypbl.

4.5.7.6 Mpoby ypandoT nytem uabTpaumum n QUALTPAT COXPaHAT ANA aHanmsa.

4.5.7.7 TlpomblBalOT 0cafok Bogoit knacca 2 no NCO 3696. BbicylumBatoT 0CafjoK B NPUCYTCTBUN
ataronorfioTuTens 4o NOCTOSAHHOM Macchbl.
" 4.5.7.8 M3mepsaoT Maccy BbICYLUEHHOW Mpobbl. 3TO M ecTb Macca maTepuana, YAepXXaHHOro Ha

UnbTpe.

4?.5.7.9 PasHuua Mexay peanbHOW Maccoil Matepuana M Maccoil maTepuana, YAepXaHHOro Ha

(hnnbTpe, 1 eCTb Macca PacTBOPEMHOTO MaTepuana.

5 AHanus gmnbTpaTa

Kofnyectso MeTOL0B MCCMEf0BaHMA, NPoLeayp, TWaTenbHOCTb U TOYHOCTL MPOBEAEHUSA METOLO0B
aHanm3a NocTOsHHO MeHstoTCs. Mpo6bl, N0 BO3MOXHOCTW, aHANU3UPYIOT C NPUMEHEHWEM MACC-CMEKTPO-
CKOMWH C MHAYKTUBHO CBSA3aHHOI MNa3moii. [JonyckakTcs gpyrne MeTogsl, Hanpumep aTOMHO-abCoOpPOHH-
OHHAsi CMeKTPOCKOMMWSA, KOTOpble MpW OMpPeAeneHHbIX YPOBHSX KOHLEHTpauuuM W B 3aBUCUMOCTU OT
NPUPOLLI 3N1EMEHTOB MOTYT HOCUTb MH(OPMATUBHBINA XapakTep.
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5.1 BbI6Op XMMUYECKMX BELLECTB 1 XTEMEHTOB, MPC/HALIAUYCHHBIX ANS aHann3)

AHanusy nofsepratoT XMMUYECKMe BELLECTBA W 3/IEMEHTLI, KOTOPbIE COAepXXaTca B marepuane Kak
€ro COCTaB/IAOLLME, & TAKXKE 3arPASHUTENN, HaNpUMep HeBOMbLUKE KOIMYECTBA 31EMEHTOB, COAepXallmecs
B UCXOJHOM Matepuane, Wiv nonafatrouive B matepuan B npotecce o6paboTku.

O6wvem hunbTpaTa JOBOAAT A0 (PUKCMpPOBaHHOro obbema 125 wam 250 ma B 3aBUCUMOCTM OT
HayasbHoro obbema. licnonb3oBaHWe 06beMa, MPEBbILLAIOLLEr0 YKasaHHble 3HaYeHWs, LO/DKHO OblTb
060CHOBAHO.

5.2 YyBCTBUTENLHOCTL METOAA aHam3a

Mocne KaXAoro akcnepumeHTa NPOBOAAT KOMMYECTBEHHbIA UM KayeCTBEHHbIA aHann3bl pacTeopa C
nprMeHeHWeM MeToAa, 06/1afatoLLero afAekBaTHOW YyBCTBUTENbHOCTLIO (He MeHee 10~6 mMr/n, NCnonb3ys,
Hanpumep, aTOMHO-a6CoOPOLMOHHYIO CMEKTPOCKOMUIO UM MacC-CNEKTPOCKOMHIO C WHAYKTUBHO CBA3aH-
HOM Mnas3moii). PerncTpupytoT TONMbKO COCTaBAAOLWME PeLenTypbl, KOTOpble OblAv OnpeAeneHbl CBEPX
MpefenoB KOMMYeCTBEHHOrO ONpefeNieHmns.

OnacHble maTepuasbl PErMcTpUpyoT, N0 BO3MOXHOCTH, MOJIb3YACHL COOTBETCTBYOLWUMM CTaHAapTaMm
NCO. Kpome TOro, perncTpupytoT Bce OCafKW Ha 3MeKTPOAe CUeTUMKa /19 AaNbHELWero aHanmsa.

6 OTuyeT 06 UccnefoBaHNM

B oTuyeT 06 nccnegoBaHMM BKNOYalOT BCe AaHHbIe, MOSly4eHHble B COOTBETCTBUW C HaCTOALUM
CTaHJapTOM B XOAE WCCNef0BaHNs, OLLEHKM XapaKTepUCTVK U aHann3a:
a) onucaHue mccneLyemoro marepvana, nomep napTuu;
6) MeToA, BbICOKAas MM HW3Kas PacTBOPUMOCT;
B) MCCMefyemblii pacTBOP M YCNOBUS (3KCTPEMasibHbIe UV MOLENVPYIOLLME);
r) vccnefoBaHye NOBEPXHOCTM C MOMOLLbLIO Fa30BOl abcopbumMm 1 MeTof UccnefoBaHms;
L) pasmepbl uccnefyemoii npobbl (arameTp, TONWMHA);
€) MNOTHOCTb Npo6bI;
X) KaXYLLYHCS MOPUCTOCTb W YAENbHbINA BeC;
3) Bpems NpOBeLeHWs UCCNef0BaHNS;
1) pe3ynbTaTbl APYrux uccnepoBaHuii (Mpy UCNOAb30BaHUN);
K) pe3ynbTaTbl aHa/IN3a:
1) maccy matepumana.
2) obbem fo6aBNeHHOro pacTeopa,
3) Bpems npebbiBaHUSA B Meyu,
4) Maccy (hunbTpaTta (419 9KCTpeMasibHOro MeToja), Maccy npobbl (418 MOAENMPYHOLLEr0 METOAa),
5) peHTreHorpammy,
6) XMMWYECKNI1 aHaNn3 1N MeTOS,
7) pe3ynbTaTbl aHanM3a rpaHyn,
8) BbIBOAbI.
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MPUNOXEHWE A
(CnpaBoyHoe)

CnpaBouHast iuTepatypa

1 TOCT P MCO 10993.12—99 OueHKa 6M0n0rmyeckoro AeicTBna MeguuUMHCKUX n3genuii. Yacto 12. Mpurotos-
NeHue Npob W cTaHAapTHble 06pasHbI

2 TOCT P NCO 10993.16—99 OueHKa 6M0N0rnyeckoro gencTans MeguuMHCKNX nsgenunii. Yacto 16. Mogenupo-
BaHMe W uccnefoBaHNe TOKEHKOKUHETUKH NPOAYKTOB AeCTPYKLMU U BbIMbIBaHUSA

3 WNCO 10993.17—2000 OueHka 6MONOrMYECKOro AeNCTBMA MEAULMHCKMX n3genuit. Yactb 17. MeTog HOpMuUpo-
BaHMS BbIMbIBae€MbIX BELLECTB C UCMO/b30BaHNEM OLLEHKN puUcKa Ana 340p0Bbs

4 ASTM D 4780—95 CTaHAapTHbIi METOA OMpeAeneHns MaibiX nolwageil MOBEPXHOCTM KaTanvm3aTopoB C MOMO-
LLIbF0 MHOTOTOYEYHOM KPUMTOHOBOW aacopbumu
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