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BreaeHuce

CoomwoaeHue nosioxeHud cranpaproB cepuu [OCT P MCO 10993 «OueHka OMOJIOrMYCCKOTO
NCUCTBUSI MEAMUMHCKUX U3ICTUN» ITO3BOJIUT OOCCIICUUTh CUCTCMHBIN IMOAX0A K MCCICIOBAHUIO OUOJIOTH-
YeCKOro AeMCTBUS MCAMUMHCKNX U3ACITUINA.

Llenbio 3TUX cTAaHAapTOB HE SIBISICTCS OE3YCITOBHOE 3aKpeIUICHUE KOHKPETHBIX METOJ0B MCCIEI0BA-
HUM WU UCIBITAHUU 3a TpyIIaMud OJHOPOAHBLIX MEAMUMHCKUX W3ACIUNA B COOTBETCTBUU C IIPUHSTOH
KJjaccupuxkanme 1o BUAY U JUTUTEIBHOCTU KOHTAKTa ¢ OpraHuM3MoM 4yciioBeka. [losTomy rmraHupoBaHue
W MPOBCJACHUE MCCICJAOBAHUU UM MCIIBITAHUU NOJIKHBI OCYLICCTBISTH CITCLIUATIUCTBI, UMCIOIIIUE CIICIIUAIIb-
HVIO TTOATOTOBKY UM OIBIT B 00J1aCTM CAHUTAPHO-XMMHWYCCKOW, TOKCHUKOJIOTMYCCKOU M OMOJIOrMYeCcKOU
OLCHOK MEAULMHCKUX U3ACTTUHN.

CraHaapTbl 3TOM CEPUU SIBISIIOTCS PYKOBOJASIIMMM AOKYMCHTAMU JUTS ITPOTHO3UPOBAHUSI OUOJIOTU-
YeCKOro JAeUCTBUSI MCAMUMHCKUX U3ACIUMU Ha CTaJUU BBIOOpA MaTepUaIOB, ITpeAHA3HAYCHHBIX LIS UX
M3TOTOBJICHMS, a TAKXKE JJIS MCCICI0OBAHMU IOTOBBIX 00Pa310B.

B ceputo [OCT P MCO 10993, umeroiyio rpyroBoy 3aroyoBokK «Mznenuss MmeauumHckue. OLeHKA
OUOJIOrMYCCKOTO ACUCTBUS MCAMUMHCKUX U3ICIUN», BXOIST CJICAVIOLIUC YaCTHU:

- yacTth | — OueHkKa U UccieJ0oBaHU;

- yacTth 3 — HccnenoBanue reHOTOKCHMYHOCTH, KAHIEPOTeHHOCTU M TOKCHUYECCKOro JCUCTBUS Ha
PEITPOAYKTUBHYIO (DYHKIIUIO;

- yacTb 4 — MccnenoBanue M3aeauil, B3aMMOICUCTBYIOIINX C KPOBBIO;

- yacTbh > — Mccrnenopanue Ha HUTOTOKCHUYHOCTDL: METO/IbI 1N VILro;

- yacTh 6 — MccrenoBanue MeCTHOroO ACHUCTBUS ITOCIIC UMITTAHTAIIUU ]

- 4yacTb / — OCTATOYHOE COACPXKAHUMEC ATUJICHA OKCUIA ITOCJIC CTCPUIIU3ALINHA;

- 4acTb Y — OCHOBHBIC I[TPUHLUITBI UACHTUMUKALUY U KOJUYCCTBCHHOTO OIPEASICHUS ITOTeH WA b-
HBIX IMPOJAVKTOB ACCTPVKIIMU;

- yacTb 10 — MccnenoBaHue pasapaxKalolero ¥ CCHCUOMIU3UPYIOLIETO ACHCTBUS;

- yacTh 11 — VccraenoBanue obIICTOKCUYECCKOTO NACUCTBUS;

- yacTb 12 — llpurorosnecHue nmpod U cTaHAapTHbIC 00pa3libl;

- yacTh 13 — Maentudukanmsga M KOJIUYSCTBCHHOE OIpPCACICHUE IMPOAVKTOB JCCTPYKIIUU TTOJIHUMEP-
HbIX MECAWLIMHCKUX U3ACIIUN;

- yacTb 16 — MojaearpoBaHue U UCCICIOBAHNUC TOKCUKOKUHETHUKU TIPOAYKTOB JCCTPYKIIUU U BBIMbI-
BaHMUSI.

OQOBEKTOM CTAHAAPTU3ALIUYM HACTOLILEIO CTaHAAPTA SIBISIOTCS METOAbI UACHTUMUKALIMY U KOJTUYC-
CTBEHHOI'O OIpcAelIcHUS IPOAYVKTOB ACCTPYKUMU KepaMUUYeCKUX MaTepualoB, KOTOpas BO3HUKACT B
pe3ybTaTe U3MCHCHUS XMMHUYCCKUX CBOMCTB IOTOBOIO K YITOTPEOJICHUIO MCAMIMHCKOTO U3AeITUSI.

JlaHHblIe, nojiydaeMbI¢ B pe3yJibTarTe MACHTU(MUKALIUU U KOJIUYECTBECHHOTO OIpeacIcHUS XUMHUUCCKOTO
COCTaBa IMPOAYKTOB ACCTPYKIIMU, CIIYKAT OCHOBOU 151 OLICHKM pUCKaA U, ITPU HEOOXOAUMOCTU, OUOJIOTrU-
yeCcKOM 0e30IMaCHOCTU MCAMIMHCKUX M3ACIUN U3 KepaMUYeCKUX MaTrepuaaoB B coorBeTcTBUU ¢ [OCT P
NCO 10993.1.

Jlommyckaercs nmpuMeHeHUe APYyTrUX MeTOJ0B, 00eCITeYUBAIOIIUX UACHTUMUKALNIO U KOJTUYCCTBCHHOC
oInpeAcJIcHHUE ITPOAVKTOB ACCTPYKIIMU KepaMUYCCKUX MaTepUAIOB B COOTBETCTBUU C TPECOOBAHUSIMU MCXK-
AYHAPOIAHBIX CTAHAAPTOB.

v
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FTOCYJTAPCTBEHHBINN CTAHIAPT POCCUHNUCKOHN ®OEAEPAIILUU

3ae1nsa MeaulHHCKHE
OLIEHKA BUNOJJIOI'NMYECKOI'O I[E]?ICTBHEI MEANTITNHCKUX HBI[EJIHfI
Yactp 14
Unentndpukanysg ¥ KoJH4YeCTBEHHOE ONpenaesieHyie NPOAYKTOB JeCTPYKIHH KepaMHKH

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

Jlara BBeaenua 2003—01—01

1 O0aacTp npuMeHeHus

Hacrogiuil cranaapT pacipocTpaHsIeTCsl Ha UCCaeJ0oBaHNe ASCTPYKIIMU KepaMUUYeCKUX MaTe prualoB,
KOTOpasl BO3HUKACT B pe3yabTaTe U3MCHCHUS XUMUUCCKUX CBOMCTB FOTOBOIO K YIIOTPEOJICHUIO MCAUIIUH-
CKOTO M3JCIUS, U YCTaHABIMBACT MCTOJIbl MACHTU(PUKAIIUY U KOJTUUYCCTBCHHOIO OIIPeC/ICHUS TPOJIVKTOBR
NEeCTPYKIIUU:

- METOJI 3KCTPEMAJIBHOTO PacTBOpa — METO/l YCKOPEHHOT0 U3YUYeHUS JCCTPYKUMU;

- METOJ1 MOJCJIUPYIOLICTO pacTBOpa — METOJA M3YYCHUS JeCTPYKIMU B pecalbHOM BPEMECHHU.

TpeboBaHUg HacTOSLICTO CTaHAapTa SIBISIIOTCS PEKOMEHIYCMbBIMU.

CraHaapT He pacIpoCcTpaHsIeTCs Ha METOJbI UCCIIeJOBAHUS JACCTPYKIMU KepaMUYCCKUX MaTepHuaIos,
KOTOpasl BbI3BaHa MEXaHUYCCKOM Harpy3KoU, sHepruecil BHEINHUX HU3TYYEHUIN pa3IudHOU ITPUPOJbl UITU
M3HOCOM U3JICIIUS BO BpPeMS ITPUMEHECHHUS MO HA3HAYCHUIO, a TAKXKE Ha OLICHKY OMOJIOrM4ecKoro JeCTBUS
MMPOAYKTOB ACCTPYKIIUU, KOTOpYIO IpoBoadaT B cooTBercTBUU ¢ [OCT P MCO 10993.1.

2 HopmaTuBHbBIE CCHLIKH

B HacTtosiieM ctaHaapTe UCIIOJb30BAHbI CCHIJIKM HA CJICAVIOLIUE CTAHAAPTHI:

[OCT P UCO 10993.1—99 W3znenusg meaunuuHckue. OLeHKa OMOJOTUYCCKOro JIeUCTBUS MEAULIMH-
ckux uzaenui. Hacrts 1. OnieHka ¥ ucciaeagoBaHusl

[OCT P N1CO 10993.9—99 Nzaenug meauuHckue. OreHKa 0MOJOTMYeCKOTO AeUCTBUSI MEAWUIIMH -
cCKuX usaeauu. Yactb 9. OCHOBHBIC TPUHIUILI MACHTUPUKALIUMY U KOJTUUYCCTBCHHOI'O OIIpeac/IeHUS
MMOTCHIMAIBHBIX ITPOAYKTOB ACCTPYKIIUHA

NCO 3310-1—90* Curta KoHTposbHbIC. TexHudeckue TpeOOBAHUS U METOJbl UCTIBITAHUN. YHacTs .
CuTta U3 MPOBOJIOYHOU TKAHU

NCO 3696—87* Bona mig nmpoBeAcHUS aHamuza B jJadopaTopusax. TexHuyeckue yCIOBUS U METOJIbI
WUCTIBITAHUN

NCO 5017—98* W3nemus orHeyriopHble rm1oTHbBIE hacoHHbIe. OnpeaeleHue 00bLeMHON MIOTHOCTH,
KaXXyILIeHncs MOpPUCTOCTU U UCTUHHOUW ITOPUCTOCTHU

NCO 6474—94* UMrtaHTalMOHHBIC MaTepuaiabl TS XUPYpruu. Kepamudeckue marepuanbl Ha
OCHOBE OKUCHU ATIOMUHHS BBICOKOU YUCTOTHI

NCO 6872—95* Martepuaibl KepaMuyeckue JIIsl 3y0oBpadyeOHbIX 11eJei

3 Onpeaesenus

B nacrtosinem crangapre npuMeHsioT tepMuHbL 1o [OCT P UCO 10993.1, TOCT P MUCO 10993.9,
a TAKXKE CIICAVIOUIUU TEPMUH C COOTBETCTBYIOILUM OIPEACIICHUCM:
3.1 Kepammyeckmuii MatepuaJ: BelllecTBO MM BelllecTBa, HE METa/UUIbl, HCOPTaHUUYECKUC.

* MesxayHapoaHbie ctaHaaptel — BO BHWUIM KW Toccrangapra Poccun.

N3nanue ounuaibHoe
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4 Metoabl UCCJIeIOBAHUS JeCTPYKIIUHU

4.1 O0mue no0KeHHud

B HacTtogieM ctaHaapTe paccMaTpUBarOTCs ABA MCTOAA:

- METO/I 3KCTPEMAJIBLHOTO PACTBOPA, KOTOPBIN IIPEACTABIISICT COOON MOJICJIb ArPABUPOBAHHBIX VCIIOBUA.
[IpoBeneHue wuccaeaoBaHUS OCYILLIECTBISIOT ITPUM HU3KOM TIokazareiae pH. 3Tor Meroa CiayXuT I
MCCIICAOBAHMS BO3MOXKHBIX IMPOAYKTOB ASCTPYKLIKUU OOJIBIIMHCTBA KEPAMUUYCCKUX MATCPUAIIOB;

- METOA MOJACITUPVYIOILECIO pacTBOpA, KOTOPBLI MOJACIUPYET peajbHbIC YCIOBUS, B OCHOBHOM pH,
HauOoJIee XapakTepHbld AJIS 1N VIVO.

Ha pucyuke | mpeacraBieHa 0OJTOK-cxema, WITIOCTPUPYIOLIAS IIPOLICCC ITPUHATUS pellUcHUS IpU
BLIOOPEC METO/1a UCCIICIOBAH S,

Havano

PacTBopaloTCA MU ST
MaTepuana nosiHOCTbK
B 100 mn aKkcTpeMansHoro
pacTteopa?

HeT

Acnonb3yloT 10 T Micnonb3yloT 5T

[TpUMeHAIT MeToA
aKCTpeMaribHOIro pacTtBopa

PacTteopuncst nu HeT

Marepuan?

anMeHFI IOT METOA

MO/EeN1pYIOLLIEr0 pacTBopa

OT1ver

OKOHYaHue

PﬂcyHOK | — baok-cxema [MTPUHATHSN PDCHICHMW TTPDH Bbl60f)€ MCTOOO0B IMPOBCACHUA HCcCIe10BaAaHUU
C UCITOJIB30BAHHUCM OKCTPCMAJIBHOIO 1 MOACTUDVIOUICTO DACTBODOB
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O0a MeTola UCITONB3VIOT KAK 119 KepaMUKM B MacCe M B BUJIC T'pPaHVJ/I, TaK U AJIS KepaMHUUYCCKUX
MMOKPBITUH.

[Ipy HEOOXOAMMOCTU MCITOJB30BAHUS OOBEMOB ITPOOBLI U pacTBOPA, OTJIMUYHBIX OT PCKOMEHAYCMBIX,
[MPUBOISIT OOOCHOBAHUC.

4.2 Ucciaenopanue u3aeui 1151 CTOMATOJIOTHH

[1pu uccnenoBaHUU U3ACIUNI JJ1S CTOMATOJIOTHU B KAYECTBE 3KCTPEMAIBHOIO METOAA UCTTOB3VIOT METO/,
npuseAcHHBIN B M1CO 6872. Martepuait ormuchIBaioT 110 4.4.4 1 TToABEPraioT aHAIU3Y B COOTBETCTBUM C PA3ICIOM
5 1ociie OT/AeJCHHS OT 3KCTPEMATBHOTO PACTBOPa C MPUMEHEHHUEM METONOB, M3MToKeHHBIX B 4.4.8.6—4.4 .8.10.

4.3 O0mme TpedoBaHUS

4.3.1 HM3MmepeHue Maccsol

Maccy u3amMepsioT ¢ TouHocTbio 10 0,005 T.

4.3.2 Meroauka BeICYIHVBAHUS

BeicyimyBaHue B rieuu rmpu reMireparype (100+2) “C npoaoskaroT A0 TeX Mop, MoKa U3MCHCHHUE MACChl
MEXKY B3BeIIMBaHUSIMU cocTaBUT <0,1 %. PexoMeHAVIOT UCCiIeayeMYIO MPpo0Y BBICYILIMBATE B TCUCHHE HOYHU
M B3BCILUMBATH C JIBYXHACOBBIM MHTEPBAJIOM B TEUCHHE CJICAVIOLLECTO JAHSI.

4.4 MeToa 3KCTpeMAJIBHOIO pacTBopa

4.4.1 OCHOBHBIC ITOJTOXKCHUS

MeTton aKCTpeMaJlbHOTO pacTBOpA — 3TO METO/ C UCIOJIb30BAHUEM Oy(epHOro pacTBopa JUMOHHOU
KMCJIOTBI ¢ HU3KOU pH. DTOoT pacTBOp BBIOpaH ITOTOMY, YTO OCTCOKJIACTBHI BBICBOOOXIAIOT JUMOHHYVIO
Kucaory. 3HadeHue pH, paBHoe 3.0, BEIOUPpAIOT B KAUeCTBE CJIA00U arpaBUPOBAHHOW CpeE/bl.

Ecnau MeauMuMHCKOEC M3ACJIUC, U3TOTOBJICHHOEC M3 M3y4acMOro Marepualia, B peallbHbIX YCIOBUSX
MMOJIBEPraloT BO3ACHUCTBUIO DOJIee KMCIIOU Ccpelibl, TO BbIOOP pH sxcTpeManbHOTO pacTBOopa HUXE 3,0 1o/KeH
OBITH OOOCHOBAH.

4.4.2 llpuMmeneHue merona

DTOT METO/l IPUMCHSIIOT KO BCCM BUJIAM KEpaMUKM HECMOTPS Ha TO, YTO MEXAaHWU3Mbl JCCTPYKUWU
Mpy HU3KOM pH MOryr He coBmaaarh ¢ MEXaHMU3MaMU ACCTPYKUMU Ipu pH kpoBu (=7,35—7,45). Tem He
MCHEE 3TOT MCTO/ MOXKET CJIVKUTh B KAUCCTBC CKPUHUHTIOBOTO 1151 OOJIBIUIMHCTBA ITPOAVKTOB ACCTPYKLIUU.

[Ipu uccrenoBaHUU IIpeAriogaratoT, YTO MaTepuallbl pacTBOPSIIOTCS 10 UX IPEACIbHOM paCTBOPUMOC-
THU. YTOOBI YCKOPUTDH IIPOLICCC PACTBOPCHUS 10 JOCTUXKCHUS IPEACTIBHON PACTBOPUMOCTH, €r0 ITPOBOIST
Ha IpaHyJIMpPOBAaHHOU ITpOoOC.

4.4.3 [loaroroska uccieayeMou Impoosl

4.4.3.1 dopma uccreayeMou mpoObl

HMccnenyemMbiil oOpasell, U3roTOBJICHHBIM CITOCOOOM, AHAJOTMYHBIM CITOCOOY M3TOTOBJICHUS U3ACIIUS,
rpaHyIupyIoT. Eciiu odopa3zel UMeeT KepaMHUUIeCKOoe MOKPBLITUE, TO [TOKPLITUE CHUMAIOT C MMOAJIOXKKHU U 3aTEM
M3 HEero roToBsIT I'PaHyJ/Ibl HCOOXOJIUMOTO pa3Mepa.

4.4.3.2 lTlomydyeHue rpaHyi

[ panyibl mmosyyaroT IYTEM M3MEJIbUYCHUS 00pasnta B CTYIIKC M3 KapOuaa BoJb@paMa ¢ ITOMOILBIO
MeCTUKA.

4.4.3.3 Pasmep rpanyi

[ panybl IPOOLI JAOKHBI ITPOXOAUTD UePEe3 CUTO C OTBEPCTUAMU JUaMeTpoM 400 MKM U yAePKUBATBHCS
HAa CUTE C OTBEPCTUSAMU aAuaMeTpoM 315 MxMm. g rmosmydeHUs rpaHysl UCIIONB3VIOT METOI CYXOro CHUTa,
Harnpumep Meroa, npuseacHHbI B MCO 3310-1.

Eciny HeBO3MOXKHO ITOJYYUTH I'PaHVy/Ibl VKA3aHHOTO pasMepa (HalpuMep ¢ClIU M3MEJIbYaloT MMOKPHI-
THEC), UCITOJIB3VIOT I'PpaHy/Ibl MEHbIICTro pasMmepa. Pazmep rpaHyi 3aHOCST B OTYET 00 UCCIICAOBAHMUSIX.

4.4.4 XapakTepuUCTUKU MaTepuasla

4441 XapakTepUCTUKU ITOBECPXHOCTU

XapaKTepUCTUKU IMMOBEPXHOCTHU IIPOOBI ITOJIYYAIOT ¢ [TOMOILBIO ra30aJCcoOpOLIMOHHOIO METOAa, HAIIPU -
MepP METO/a, MPUBCACHHOTO B 4 (IIpUJIOXKEeHUC A).

4.4.4.2 llnoTtHOCTB

[ImoTHOCTE onpenensior B coorBeTcTBUU ¢ MCO 5017,

4.4.4.3 XapakTepuUCTHUKa pacTBOPUMOCTHU

Ha ocHoBe MH@MOpMALIMM MU3TOTOBUTEIIEI MM APYTUX MCTOYHUKOB MAaTepHabl OLCHUBAIOT I10 UX
PACTBOPUMOCTH:

- ecd (5,010,05) r MmaTepuana 1moJIHOCThIO pacTBOpsoTcsd B 100 MJ1 pacTBOpa B COOTBETCTBUU C 4.4.8,
TO Marepuasl 001aJaeT BbICOKOU PaCTBOPUMOCTBIO;

- ecay (5,0+0,05) r Marepuaia He TMOJHOCTBIO pacTBopsioTcd B 100 MJ1 pacTBOpa B COOTBETCTBUHU C
4.4.5, TO Marcpuat 00J1agacT HU3KOU pacTBOPHUMOCTDIO.
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Ecinu nudopmManuss OTCYTCTBYET, TO CUUTAIOT, UYTO MaTeprall 00J1adacT XOpolluci pacTBOPUMOCTIO.

4.4.4.4 XapakTepUCTUKA MUKPOCTPYKTYPBI, PCHTIEeHOBCKOE MCCIICIOBAHUC

PentreHorpaMmy ImoJiyyaroT € ITOMOILBIO PEHTICHOBCKOTO JU(PpaKTOMeTpa ¢ pa3pellalolucii crrocoo-
HOCTBIO U BOCITPOU3BOAMMOCTBIO He McHee 0,027 ripu vryie 26. MUKPOCTPYKTYPHbBIN aHAIU3 OCYLLICCTBIISIOT
rmo MCO 6474.

4.4.5 llpurororieHue odopasua

KonuyecTBO UCXOAHOIO Marepyuasia 3aBUCUT OT €ro pacTBOPUMOCTH, KOTOPYIO OIPECIACISIOT B COOT-
BeTCTBUU C 4.4.4.3. J1119 rpaHyIupOBaHHOI0O Marepualla ¢ HU3K0OM pacTBOPUMOCTBIO OepyT (5,0+0.05) r. diga
rPaHVJIUPOBAHHOTO MaTepuasa ¢ BbICOKOU pacTBOpUMOCTbLIO OepyT (10,00+0.05) r.

4.4.6 ObopynoBaHUe

4.4.6.1 Kourteiitep

B kauyecTBe KOHTEMHepa AJISI MCCICAVEeMOUM IPOObI UCITOJBb3YIOT OYThLIb BMECTUMOCTBIO 250 MIT M3
MMOJIUITPOITHIICHA WJIX ITOJIUATUIICHA BBICOKOU TUIOTHOCTU. B KaxXz1oM uccienoBaH A 1S ITPOOBI UCITOIb3VIOT
CBECXKWIM KOHTCHHED.

4.4.6.2 lluncrtka

M c1monp3yioT MUIIeTky BMeCTUMOCTBIO (100+1) Mut.

4.4.6.3 Ilcun

M crmosip3yioT 1meub, B KOTOPOU IoajiepXuBatoT teMireparypy (3711) "C. TeMmreparypy rnedud 10BOJST
N0 yKaszaHHOM 3a 30 MHH 10 Hayajla uccicgoBaHud. KpomMe TOro, MCITONb3VIOT TY XE CaMVyio WU JIPYIVIO
reyb, B KOTOPOHW MOAACpPXKUBAIOT TeMIieparypy (100+1) "C.

4.4.6.4 BopoHka

M cronb3yioT BOpPOHKY bioxHepa WM IMOJOOHVYIO ¢€il, CIIOCOOHVIO VACPXHBATH HEPACTBOPCHHbLIC
JACTULIbI.

4.4.7 bydepHbIN pacTBOP JIMMOHHOU KUCIIOTHI

B kxadecrBe pacTBOPUTEIIS MCIIONL3VIOT OydepHbI pacTBOp JIMMOHHOM KuciaoTtel ¢ pH 3,0%0.2
TeMmriepatypoil (37+1) "C, KOTOpbIM IOTOBAIT HEIIOCPCACTBCHHO I1eped ucrosb3oBanueMm: 21,008 r MOHOrua-
paTa JUMOHHOM KUCIOTHI pacTtBopsitoT B 500 M Boawl kinacca 2 no MCO 3696 B McpHOM cCTakaHe
BMECTUMOCTBIO 1000 M1, nobdasiagioTr 200 M1 | H. pacTBOpa M'MAPOKCUIA HATPUS, 3aTeM JI0JUBAIOT BOJAOH
ki1acca 2 o CO 3696 no ormetku. 40,4 M1 3TOr0 pactsopa cMeiiusaioT ¢ 59.6 M 0,1 1. pactsopa HCI.

[IpuymMmevyaHue — Eciu npoucxonauT xUMHUUYECKas peaklMsl MEXIAYy HWUTpaTHBIM OydepoM M HCCIeAyeMOH
MpoOOH, TO 3TOT METOI HE MPUTOJICH.

4.4.8 XoJ aHanu3a

4.4.8.1 NMamepstor Maccy KOHTeHepa 0e3 IMpoOwl.

4.4.8.2 HsamepstoT Maccy KOHTCUHEpa ¢ uccieayeMoil mpoooil. PasHuily Mexay MaccaMy KOHTEUHEepa
C MMPOOOM U Oe3 IMPOOBI paccMaTpUBAIOT KAaK Maccy ITPOOHI.

PesyabraTthl U3MEepeHU 3aHOCST B OTYET 00 MCCIICIOBAHUSIX.

4.4.8.3 B xkoHTeHep ¢ npodor poodapinsatoT (100x1) mm OydepHoro pactropa JUMOHHOU KUCJIOTHI.
Heo0xonumMo, 4TOOBI BCA Ipo0a ObLIa MMOKPLITA PACTBOPOM.

4.4.8.4 KoHTEHHEp C COACPKUMBIM IMOMCHIAIOT B I1eYb Mpu teMmriieparype (37x1) "C na (120%1) 4.
KoHTeliHep BCTpSIXUBAKOT ¢ yactorou 2 [11.

4.4.8.5 Iloucreyenuu (120+1) 4 KoHTCHHEp U3BJICKAIOT U JAKOT OCTBHITh 410 KOMHATHOM TeMIIepaTyphl.

4.4.8.6 MaMmepsiioT Maccy GUIBTPYIONICH cpeabl (B KayecTBE (QUIBTPYIOUICH CPEeAbl MOXHO HCITOJIb-
30BaTh, HAIIpUMep, PUIJILTPOBAILHYIO DyMary).

4.4.8.7 PactBOp OUILTPYIOT, MUILTPAT OCTABISIOT IS JaIbHCUILICTO aHAIU34.

4.4.8.8 PUabTpyIOILYIO CpeAy ITPOMBIBAIOT U (DUIBTPVIOT TPU pasa ¢ HEOOJIbILIUM KOJIUYECTBOM BOJbI
(MCO 3696, kitacc 2) 1181 TOro, 4To0ObI yaaauTh oydep.

4489 Ocanok U (PUIBTPVIOILVIO CpPeAy BBICYIUMBAKOT A0 IMOCTOSIHHOW MAacChl B ITPUCYTCTBUU
BJ1IATOITOIJIOTUTEJIS.

4.4.8.10 MamepsioT maccy (puiabTpyrolleid cpebl ¢ ocaakoM. PasHuila Mexxay MaccaMy QUIIbTPVIOLLCH
cpedbl C OCaJKOM UM Oe3 0ocaaKka M eCTb Macca Marepuasia, OCakKACHHOro Ha (MUILTPVIOLIEH Cpele.

4.48.11 Pasnunua Mexay rnepBoHadyalbHOM MacCcoU IMPOObl U MACCOM OCAXICHHOI0 MaTepualla U eCThb
Macca pacTBOPCHHOI0 Marepuala.

4.5 MeTtoa MoaeJMpYIOHIEro pacTpopa

4.5.1 OCHOBHBIC TTOJOXCHUS]

Meroa MOIeIUPVIOLECrO pacTBOpa OCHOBAH HAa UCIONL30BaHUMU duspactBopa ¢ pH 7,410.1. Dror
ypoBeHb pH cooTBeTCTBYET HOpMaJIbHOMY YpOBHIO pH KpoBH.

4
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4.5.2 llpuMenenue merona

DTOT METO/l MPUMCHSIIOT KO BCECM BUJIAM KCpaMUKM HECMOTPS Ha TO, YTO MeXaHWU3Mbl JCCTPYKUIWU
MOTVT OBITH PA3HbIMU VI pas3IUYHbIX MaTcpUaioB B pactBope ¢ pH, ananoruynoil pH xpoBu, u B dosece
KHWCJIOU Cpelg.

4.5.3 dopma mpoObI

[Ipu ucciaeaoBaHUUM KepaMUKHM C MMOKPBITUEM MCIIONB3VIOT TTACTUHKU KPYrIo (OopMbl AMAMETPOM
(36+1,0) MM u tomuuHou (2+0.1) mMm B coorBetcTBUU ¢ MCO 6474. HeoOxonuMO OTMETUTH, UTO ITPU
YMEHbBIICHUN COOTHOILLICHUS TUIOILAIM MTOBEPXHOCTHU K 00BEeMY, YYBCTBUTECIIBHOCTD METO/1a MOACIUPVYIOLLICTO
pacTBOPa MOXET CHU3UTBHCH. A1 BCcexX Apyrux BUAOB KepaMUKUM ITPOOLI TOTOBSAT B COOTBETCTBUU C 4.4.3.

4.5.4 XapakKTepUCTUKU ITPOOLI

4.5.4.1 IlnorHoCTb

[ImoTHOCTE MTpoOBI onpeaensgtoT o MCO 5017,

4.5.4.2 MuUxpoctpykrypHas U pecHTTeHOBCKAs XapaKTepUuCcTUKaA

PentreHorpaMmy I1moJiydaroT € ITOMOILLBIO PEHTICHOBCKOIO JU(PpaKkToMeTpa ¢ paspelialolucii crrocoo-
HOCTBIO U BOCITPOU3BOAUMOCTBIO He MeHee 0,027 1mpu yrie 20.

MUKPOCTPYKTYPHBIN aHAIU3 ITPOBOJST B COOTBCTCTBUU C MeTOAOM, IpuBcacHHBIM B MCO 6474.

4.5.5 O0opyaoBaHUEC

4.5.5.1 KoHrenHep

B kauyecTBe KOHTCHUHEpa AJISI UMCCICAVEMOUM IMPOObI UCITONB3YIOT OVThLIb BMECTUMOCTBIO 250 MJIT U3
MMOJIUITPOITUIICHA WX ITOJTUATUIICHA BBICOKOM TUIOTHOCTU. B KaXX1oM Ucciea0BaH U 114 ITPOOBI UCITOIB3VIOT
CBECXKHWM KOHTECHHED.

4.5.5.2 lTlunerka sMecTuMocCThiO (100£]1) Mot.

4.5.5.3 BopoHka

Hcrmonbs3yioT BOpPOHKY broxHepa WM MMOAOOHVIO €Hl, CITOCOOHVIO VACPXKHWBATH HEPACTBOPCHHBIC
JaCTHULIbI.

4.5.5.4 lleuu

M crmonnp3yioT rmeub, B KOTOpOU 1ojaaepXuBaioT temrrepatrypy (3711) "C. TeMmmeparypy rnedy 10BOJST
10 yKaszaHHoOU 3a 30 MMH A0 Hadaja UCCIICJAOBaHUS. KpoMe TOro, UCIOJIB3VIOT TY K¢ WJIM APYIVIO I1e4b, B
KOTOPOU noajepxupaloT temreparypy (100+1) "C.

4.5.6 B xayecTBe pacTBOPUTEIIS UCTIONB3VIOT CBEXEITPUTOTOBRICHHBIN OydhepHblil pactBop TRIS-HCI.
Ero rorosar nyrem pactBopeHud 13,25 r TRIS (ruapokcumerun) amuHoMeraHa B 00 MJI BOJABI Kjacca 2
mo NCO 3696 B mepHoil emkocTu BMecTuMocThio 1000 mi. dob6asnsior 125 ma 1 H. HCl u nosoasT no
HY>XXHOTro o0beMa Bojiou kitacca 2 mo MCO 3696 npu temmeparype 20 °C.

[IpumMeuyanue — Hcronwsyior pactsop ¢ pH 7.430,1 nipu remneparype 37 "C.

4.5.7 XolI aHa/lu3a

4.5.7.1 W3MmepsdioT Maccy KOHTeHHepa 0e3 ITpoObl.

4.5.7.2 llomerwiaroT nmpody B KOHTCHUHED.

4.5.7.3 W3MmepdioT Maccy KoHTeuHepa ¢ rmpoboil. Pasnuina Mexay MaccaMy KOHTeUHepa ¢ Ipodoud U
0e3 MpoObI U ¢CThb Macca Ipoobl. Macchl KOHTEUHEpa U ITPOOLI BHOCSIT B OTYET.

4.5.7.4 KonrteilHep ¢ rmpoOo# nomMeriaroT B reusb rnpu (3711) "C Ha (120+£1) u.

4.5.7.5 KoureilHep ¢ npoOo BLIHUMAIOT rnocie (120+1) 4 1 ocTaBiIsioT OCTHIBATH 1O KOMHATHOU
TeMIIepaTyphbl.

4.5.7.6 Tlpoby ynansgioT nmyreM puiIbTpanud U QUIBTPAT COXPAHSIOT JUIS aHaIu3a.

4.5.7.7 IlpombIiBaroT ocagok Bojaou kiacca 2 o MCO 3696. BoricymivBaoT ocajiok B I[IPUCYTCTBUU
BJIATOITOIJIOTUTENIS 10 ITOCTOSTHHOM MacCHhl.

4.5.7.8 HW3mepsitoT Maccy BBICYVHICHHOHW ITPOOBI. DTO M €CTh Macca marcepuana, VIAepXaHHOro Ha
(DUIIBTPE.

4.5.7.9 Pasuuua Mexay pealbHOM MacCOM Marcpuajla M MAacCoM Marepuasna, VIACPXKAHHOro Ha
(bUIIBTPE, U €CTh Macca pacTBOPCHHOTO MaTepuana.

S Anaim3 gpuiabTpara

KoauuecTBO METOJOB MCCICJOBAHUS, ITPOLCAYP, TIHATEJIbHOCTh U TOYHOCTH ITPOBCACHUSI METOIOB
aHaJIv3a MMOCTOSTHHO MeHSI0TCS. [1po0Obl, MO BO3MOXKHOCTH, aHATU3UPVYIOT C IIPUMEHECHUEM MacC-CIICKTPO-
CKOITMM C MHAYKTUBHO CBSA3aHHOM I1a3Mou. JlomnyckaroTes Apyrue MeTO/Ibl, HAIIpUMEp aTOMHO-a0COpO1IU-
OHHAsl CIICKTPOCKOIIMS, KOTOPbIC IIPU OIPCACICHHBIX YPOBHSX KOHLCHTpAllMM U B 3aBUCUMOCTU OT
MIPUPOABI 3JICMEHTOB MOTYT HOCUTHh MH(POPMATUBHBIN XapakTep.
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5.1 Bpi0op XHMHYECKHX BelleCTB M JJIEMEHTOB, NMpeJHa3HAYEHHBbIX IS aHAIH3A

AHaJIM3Vy MOABCPraoT XUMHUYECKHUE BEIUCCTBA U 3JICMCHTBI, KOTOPBIC COJACPXKATCS B MaTepualc Kak
CrO COCTABJIAIOILMC, 4 TAKXKE 3arpsI3HUTEIIU, HAITPpUMEP HEOOIbIIUE KOJUYECTBA 3JICMCHTOB, COAcpXKallluecs
B UCXOJHOM Marepualie, WIU ITornajalllure B MaTepuan B Impoliecce oopabOTKMU.

OQ0beM (uabTpaTta JOBOAAT 40 (PUKCUPOBAHHOTO 0o0BemMa 125 uau 250 M1 B 3aBUCUMOCTH OT
HavaJIbHOTO 00BbeMa. Mcrionb3oBaHMe 00beMa, IMPEBBLIINAIOLICTO YKa3aHHbIC 3HAYCHUS, AOKHO OBIThH
00OCHOBAHO.

5.2 YyBCTBHTEIBHOCTbh METOJA AHAJIM3A

[locie KaxXxnaoro sKCIiepUMEHTa IMPOBOAYAT KOJIUYECTBEHHbBIM M KAYECTBCHHbBIM aHAIU3bl pacTBOpaA C
MPUMCHCHUECM METO/Ia, 00aaI0IIero aeKBATHON YYBCTBUTEIBHOCTDIO (He MeHee 100 mr/in, ucnonb3ys,
Haripumep, aTOMHO-a0COPOLIMOHHYIO CIICKTPOCKOITHUIO UM MACC-CITICKTPOCKOIINIO ¢ UHAYKTUBHO CBSI3aH-
HOU IU1a3MOM). PerucTpupyioT TOJIBKO COCTaABISIIOILMEC PEUCITYPhl, KOTOPBIC OBIIM OIpPCAC/ICHbl CBEPX
MPEeeIOB KOJTUYECTBEHHOTIO OITPEIeICHUS.

OrnacHbIc MaTepUualIbl PErUCTPUPVYIOT, IO BO3MOXKHOCTHU, IMTOJIb3YSICh COOTBCTCTBYIOILIUMMU CTaHAApTaMU
NCO. KpomMme Toro, perucTpupyvioT BCC OCa/IKM Ha 3JICKTPOAC CYCTYMUKA AJI JAJIbHCHILICTO aHaIM3a.

6 OTtuer 00 HCCJICTOBAHNU

B oryer 00 uccaenoBaHMM BKJIIOUAIOT BCE JAHHBIC, ITOJTYYCHHbBIC B COOTBETCTBUU C HACTOSLIUM
CTAHJIAPTOM B XOA€ MCCICAOBAHMS, OLICHKU XapakKTepUCTHUK U aHaIn3a:
a) OIIMCaHMe UCCIICAYeMOro Marcpuasa, HoMep [MapTHUu;
0) MeTO/l, BBICOKAS WU HU3Kasg pacTBOPUMOCTD;
B) MCCJICAYCMBbIM paACTBOP U VCIOBUS (3KCTPEMAIbHBIC WX MOJACIUPYIOLINC);
) MCCIIeA0BaAaHUEC MOBEPXHOCTU € ITOMOILLBIO TA30BOU a0COPOLIMU U METOH UCCICI0OBAHU
1) pa3Mepbl UCCIIeyeMOoU IMpoObI (1UaMeTp, TOJILMHA);
¢) IUIOTHOCTbB ITPOOBWI;
JK) KaxXVIIVIOCS TTOPUCTOCTb U VICJIbHBIU BEC;
3) BpeMs ITPOBEACHUS MCCICAOBAHMS;
M) pe3yJbTaTbl APYTUX UCCICIOBAHUN (ITPU UCITOJb30BAHUN);
K) pe3yabTaTbl aHaIU3a:
1) maccy marepualia,
2) 00beM 100aBJICHHOTO pacTBOpA,
3) BpeMs IIpecObIBAHUS B ICUMH,
4) maccy puabrpara (sl 3KCTPEeMAIbHOI0 METOAAa), MAcCy ITpOoOb! (U1 MOIACIIUPYIOILETO MCTOAA),
D) PEHTTEHOTPaAMMYV,
6) XMMWUYCCKUIT aHaAIU3 U MCTO/.
7) pe3yJabTarbl aHAIM3a I'paHyil,
8) BBIBO/IbI.
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[TPNJIOKEHWE A
(CIIpaBOYHOC )

ChnpasouHas Jurepatypa

[OCT P MCO 10993.12—99 OueHka 0MOJOTHYECKOro AeMCTBUS MEIULIMHCKUX U3aeanii. Hacts 12. [Ipuroros-
JeHUe TIpo0d M CTaHAapTHbIE 00pa3libI

[OCT P MCO 10993.16—99 OueHka OMOJ0rMYECKOro AeMcTBUI MeAUIIUHCKUX M3aeaui. Yacte 16. Moaennpo-
BaHUE U UCCIIEeA0BAHNE TOKCUKOKHWHETUKU IMPOAYKTOB ACCTPYKLUUH U BBIMBIBAH U

NMCO 10993.17—2000 OueHka OMOJOrMYECKOro AeUCTBUSI MeAULIMHCKMUX n3aeauii. Yacrs 17. MeTtoa HOpMHUPO-
BAHU S BHIMBIBA€MBIX BEILIECTB C MCIIOJAB30BAHUEM OLICHKH PUCKA JJIS1 310POBbS

ASTM D 4780—95 CrangapTHbIU MeTOO OIpeaeeHUs MaJbIX TUIOHLAAEN TTOBEPXHOCTU KATAIU3aTOPOB € MOMO-
1160 MHOIOTOYEUHOW KPUITTOHOBOM aacopOLiuu
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