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BeencHue

CobmogeHne monokeHH craHmaptoB cepun I'OCT P HMCO 10993 «OneHKa OHOIOTHYIECKOIO
IeHCTBHA MEIHIIMHCKHX M3ICIHH» HO3BOIHT 00CCIICYUTh CHCTEMHBIH TI0IX0I K MCCICIOBAHIK OHOIOIH-
YeCKOro IeiCTBHI METHITHHCKHX M3IeTMil.

Hempio 3THX CTAHIAPTOB HE ABIACTCS 0e3YCIOBHOS 3aKpeIIeHHE KOHKPETHRIX METOIOB HCCIeIOBa-
HHIl M WCOHTAHHUA 3a TPyOIaMH OTHOPOTHHIX MEIHIMHCKHUX H3IeIHA B COOTBETCTBHH C TIPHHITOI
KIacCH(pUKAITICH 110 BHIY H IIHTCIBHOCTH KOHTAKTA C OpTaHH3MOM Yeiobeka. IlosTroMy mnmaHHpoBaHME
H IIPOBCICHHUE MCCICIOBAHHA W MCIBITAHUHE TODKHE OCYIIECTBIATH CHSHHATHCTE, HMEIOIIHE CICIHAIb-
HYIO TIOATOTOBKY M OIIEIT B OONACTH CAHUTAPHO-XMMHYECKOH, TOKCHKOJIOTHYSCKOH 1 OHOIOTHIECKOH
OLICHOK MCIHIMHCKHX W30CIHHA.

CTaHIAPTHE BTOHM CepHH ABITIOTCS PYKOBOMAIIHMHI TOKYVMEHTAMH IS IIPOTHO3HPOBAHHUA OHOIOTH-
YeCcKOT0 IeHCTBHS MeIWUIMHCKHX HM3MENHH HA CTAagHH BHEIOODA MATSpPHANOB, NpeTHASHAYCHHBIX OIS HX
HM3TOTOBICHMSA, a4 TAKKE I HCCICHOBAHUA rOTOBLIX 00pasloB.

B cepuro I'OCT P UCO 10993, HMeIOIIYIO TPYIITOBOMH 3aroiioBoK «M3memdd MenuiunHCKAe. OLcHKA
OHOJIOIHYECKOro JEHCTBUS MEIHIMHCKHX HM30CIHA>, BXOIAT CASAYIOLIINE YACTH:

-yacThk 1 — OUeHKA H HCCIeIOBAHH

- gacTh 3 — HMccnegopaHMe TeHOTOKCHIHOCTH, KAHIIEPOTEHHOCTH M TOKCHYECKOTO NefcTBHS Ha
PEOpPOIYKTHBHYIO (DYHKIIHIO;

- yacTth 4 — HMccaegopaHHue U3ACTMH, B3aUMOICHCTBYIOMINY ¢ KPOBLIO;

- 4acThk 5 — HMccaegopaHne HA MMTOTOKCHYHOCTE: METOIH in vitro;

- yacTh 6 — MceaenoBaHue MECTHOIO ISHCTBHA 110CIC MMIDIAHTALIHH,

- qacTh 7 — OcTaTodHOe coNepskKaHHe ATHIeHA OKCHIA TIOCTe CTEPHIH3AITHITL,

- 4acTh 9 — OCHOBHBIC NPHHIMKITL HISHTH(MHUKALME H KOIHYSCTBEHHOTO ONpeIeIeHHS NOTEHIHAIb-
HEIX TIPOTYKTOB TECTPYKITHH;

- vacTtek 10 — HcciejopaHue pazapaxapllero i CeHCHOMIH3UPYIOIIETO JEHCTBHS

-yactek 11 — HccnenopaHue o0IIETOKCHYECKOIO JeiCTBHA;

- yacTh 12 — IIpHUroroBiacHHE IPOO M CTAHIAPTHLEIE 00Pa3IIbI;

- qacTh 13 — MiueHTHdUKAIME B KOIHYSCTBEHHOS OIIPSISIIcHHE TPOIYKTOB JSCTPYKIHH IIOIHMED-
HBIX MEIHIUHMHCKHX H3ICIHH,

- 9acTh 16 — MomenupoBaHie H HCCISIOBAHNE TOKCHKOKHHETHKI NPOIVKTOB ICCTPYKIIMH H BEIMEI-
BAHMSI.

OO0BEKTOM CTAHJAPTH3AMKMH HACTOLILIETO CTAHIAPTA ABIAIOTCS METOIR HICHTH(MHKALIMH H KOIHYE-
CTBEHHOTO OIpeaeNeHHsT TMPOIYKTOB NECTPYKITNH KepaMHUIeCKHX MATEpHATIOB, KOTOopas BOSHHKAECT B
PE3YIbTATE H3MEHEHHS XHMHYCCKHX CBOHCTB I'OTOBOIO K VIIOTPEOICHHUIO MEIHIIMHCKOIO M3,

JaHHBIe, MoNydaeMBIe B pe3YNbTaTe HASHTHGMKAIIHHE H KOTHYeCTBEHHOTO ONpeIeIe HI XHMHISCKOT0
COCTaBa TIPOTYKTOB JEeCTPYKIIHH, CIYKAT OCHOBOI IS OIIeHKH PHCKA H, IPH HEOOXOMUMOCTH, OHOIOTH-
TecKoi 0e30MAcCHOCTH METHITHHCKHX M3IeINi M3 KepaMHIeCcKHX MaTepHaAIoB B cooTBeTcTBiH ¢ TOCT P
HUCO 10993.1.

HomyckaeTcd MpAMeHEHNE IPYTHX MeTOI0B, 00eCcTIeUNBAIONINX HASHTI(MHKAITIIO H KOIHISCTEEHHOR
omnpeIeNeHAE TMPOIYKTOB JSCTPYKIMHA KepaMHISCKAX MATCPHAJIOB B COOTBETCTBHH C TPSOOBAHHAMH MEIK-
IYHAPOIHBIX CTAHIAPTOB.



FTOCYAAPCTBEHHBIN CTAHJIAPT POCCHUHNCKON ®EJEPAIINU

HSZ[BJ[HH MeJUIHUHCKHE
OITEHKA BUOJOTHYECKOTO JEWCTBUSA METUITMHCKUX U3IEINI

Yactn 14

HII,EHTHCI)HKH]JMH H KOJMYE€CTBCHHOC ONpe/IeICHHE IMPOAYKTOB JCCTPYKIIHH KepaAMHKH

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

Hara seegenna 2003—01—01

1 ObaacTh npuMeHeHns

HacTosimuii craHmapT pacnpocTpaHsaeTcs Ha HCCIeT0BaHHE TECTPYKITHH KEPAMHIECKHX MATE PHATIOR,
KOTOPAsS BO3HUKAET B PERYALTATE M3MeHEeHHsT XMMHIECKHX CROMCTB TOTOBOTO K YIOTPeOIeHWIO METUITHH-
CKOTO M3IeTHS, W YCTAHABIHMBACT METOTE MASHTH(HKANWH M KOTHISCTREHHOTO OTIPeNeleHHs MPOTYKTOB
TECTPYKITHH:

- METOJ 3KCTPEMAIBHOIO PACTBOPA — METOJ YCKOPSHHOIO M3YYCHUS JCCTPYKIIHH;

- METOI MOJETHUPYIOIIET0 PACTBOPA — METOI H3YIEHHS TECTPYKIIMN B PEaTEHOM BPEMEHMH.

TpeboBaHMs HACTOANIETO CTAHIAPTA ABILIOTCH PEKOMEHIYCMBIMMU.

CTaHTApT He DPACTIPOCTPAHSETCA HA METOTH HCCTENOBAHMS NECTPYKITIH KEPAMITIECKHX MATEPHATOB,
KOTOpas BHI3BAHA MEXAHWYEeCKOW HATPY3KOH, SHepried BHEIHIX W3MYIeHHH pasTHIHOH TIPHUPOTH WITH
H3HOCOM M3JIETHsT BO BpeMs MPUMEHEeHHS TT0 HASHAYEHHIO, 4 TAKXKE HA OIeHKY OHOTOTHISCKOTO TeHCTBUS
MNPOIYKTOB JECTPYKIIHH, KOTOPYIO NMpoBOoIaT B cooTsercTBHH ¢ I'QCT P MCO 10993.1.

2 HopMmaTHBHBIE CChLIKH

B HacTosIeM cTaHIAPTE MCIIOIL30BAHE CCRUIKH HA CAEOYIONIHE CTAHTAPTHI:

TI'OCT P UCO 10993.1—99 H3gemnsg meaunmHckie. OreHKa OHOIOTHIECKOTO TeHCTBHUS MeIHITHH-
cKux H31enni. YacTe 1. OlLicHKAa ¥ UCCICNOBAHASL

TOCT P ACO 10993.9—99 Hzpemns MegurnuHcKHe. QIeHKa OHOTOTHYESCKOTO TeHCTBUSI MeIUITIH-
ckux m3menui. Yacte 9. OCHOBHEIC INPHHIIHNL HACHTHMOHKAINNH H KOIHYSCTBEHHOTO OIPCICTICHHS
MOTEHITHATBHBIX TIPONTYKTOB JeCTPYKITHI

HNCO 3310-1—90* Cura KoHTpodbHEE. TeXHHYeCKHE TPeOOBAHHA W METOIB MCIIETaHuA. YacTh 1.
CuTa 13 NPOBONIOYHON TKaHN

HCO 3696—87* Boma mig IpoBelcHHS aHANIH3a B maboparopuax. TeXHHIecKHe YCIOBHSA H METOIE
HCIIBITAHWAI

MCO 5017—98* Wzmemwst OTHEYTOPHEIE TIOTHEE (pacoHHEE. OmnpenencHne 00beMHON MITOTHOCTH,
KQKYIIEHCS MOPUCTOCTH M HCTHHHOM HMOPHCTOCTH

HUCO 6474—94* MMNmaHTAIMOHHEE MATEepPHATH IS XUpYprun. KepaMideckWe MaTepHalkl Ha
OCHOBC OKHCH QTIOMHHHS BEICOKOH YHCTOTH

HCO 6872—95* MarepHanhl KepaMHUIeCKHe I 3yD0BpadeOHbBIX Heei

3 Onpeaenenng

B nacrosmeMm crangapre npuMeHAOT TepMuHEL o TOCT P UCO 10993.1, T'OCT P UCO 10993.9,
4 TAKKE CIEIYIOIIHA TEPMHH C COOTBETCTBYIOLIMM OIIpEHeIeHHEM:
3.1 KepaMMyeckmii MaTepua: BellecTBO MM BELIECTBA, HE METAJLILI, HEOPraHHMYECKUE.

* Mexaynaponusie ctanaaptel — B0 BHUWKHW Tocerannapra Poccnn.

Hananue ounmansuoe



4 MeToapl HCCAeT0BAHUA ACCTPYKIIHHA

4.1 O0mmMe NoI0KeHH

B HacTrogmeMm CTaHIaApPTE PACCMATPUBAIOTCA OTBA MCTOIA:

- METOT 3KCTPEMATBHOTO PACTBOPA, KOTOPHI MPEICTABIIET co60il MOTeNh arpaBUPOBAHHEIX YCIOBHIL
IIpoBelcHHEe HCCICOOBAHHA OCYIMIECTBISIOT NPH HH3KOM Nokasarene pH. Dror mMerod cioyEuT mid
HCCISIOBAHNA BO3MOXKHEIX MPONYKTOB JECTPYKIOHH OONBIIMHCTBA KePaMHUYeCKHX MaTEePHAIOB;

- METOI MOTETHPYIOIIETO PACTBOPA, KOTOPEIH MOIETHpPYeT PEeambHEE VCIOBHMSI, B ocHOBHOM pH,

HanboIee XapaKTepHBIH mud in vivo.

Ha pucymke 1 mpenctaBleHa OIOK-CXeMa, HITIOCTPHPYIONIAS TIPOIECC MPHHATHA DellleHd IIPH

BH60pC MCTOIA HCCIICIOBAHHA.

Hauano

PactBopawyTcA nin 51
Marepuana NonHocTLIo

Her

B 100 mn akcTpeMansHoro
pacTteopa?

Mcnonbaytot 101

Mcnonbaylet 51

]

MpumeHsaOT MeToR

I

SKCTPEeMANBHOIo pacTeopa

PacTteopuncs nu

Her

MaTtepwan?

MpumensioT meTog
MoAenvpyoLero pacTeopa

Y

OKOH4YaHue

Prcyrox 1 — Brox-cxema OpHHEATHS PENieHMs TPH BHIOOPe METONOB TIPOBEIe HIS HCCIIEI0BAFTI

C MCIIOJIb30BAHNEM SKCTPEMAIBHOIO 1 MOIASIIHPYIOMETO pacTBOPOB




00a mMeToma MCHOIb3VIOT KaK I KEpaMHKH B MACCe€ H B BHIC I'PaHYJ, TAK H I KSPaMHYCCKHX
MOKDETHH.

IIpu HeOOXOOHMOCTH HCIIOMBE30BAHMA O00BEMOB MPOOH M PACTBOPA, OTAMIHEX OT PEKOMEHIYEMEIX,
MNPUBOIAT ODOCHOBAHHUL.

4.2 Hccrenopanne M3JelHil 115 CTOMATOJIOTHH

TIpu MccaeJoBaHUN M3ISIMI I CTOMATOMOTHH B KAYECTBE SKCTPEMATHHOTO METOIA UCTIONB3YIOT METO,
npuseaeHHbIA B MCO 6872, Marepuasl onucehBaloT 110 4.4.4 H IoIBepraior aHaIH3Y B COOTBETCTBHE C PA3ICIOM
5 Hocie OTASIICHHS OT SKCTPEMATIBHOIO PACTBOPA ¢ NPHMEHCHHEM METOIOB, H3IIOKeHHLX B 4.4.8.6—4.4.8.10.

4.3 Odmme TpebopaHuA

4.3.1 HsMmepeHHe MACCH

Maccy H3MepsgIoT © TOYHOCTEIO 10 0,005 1.

4.3.2 MeToIMKa BHICYLIIHBAHHSA

Brrcyimmeaname B neun ipy temmepatype (100£2) °C npogomkaioT A0 TeX TMop, TOKA H3MeHeHHE MACCh
ME3KIY B3BellMBaHMAMH cocTapuT <0,1 %. PekoMeHIYIOT HCCaeTyeMylo Mpody BEICYIIMBATE B TeUeHHE HOUH
W B3BEIIMBATE C IBYXYACOBEIM HHTEPBATIOM B TSUCHHE CIACAVIOIIETO THA.

4.4 MeTon 3KCTpeMAILHOTO PACTBOpA

4.4.1 OcHOBHBEIE NOIOXCHHASA

MeToa 3KCTpeMATLHOTO PACTBOPA — 3TO METOI C MCIIOIB30BaAHHEM OyhepHOTO PACTBOPA THMOHHOM
KHCJIOTEL ¢ HH3K0H pH. DTOT pacTBOp BHIOPaH IMOTOMY, YTO OCTSOKIACTE BEICBOOOXIAKT IHMOHHYIO
Kucaoty. 3HaueHHe pH, pasHoe 3,0, BHOHPAIOT B KaUecTBe CIA00H arpaBHpPOBAHHOI CpeTHL.

Ecin MegHMITMHCKOE HM3JeIHe, M3TOTOBICHHOS M3 M3VIAEMOI0 MATEepHANA, B PEANBHBIXN YCIOBHAX
MOIBEPraloT BO3NEHCTBHIO GOIEe KHCIIOHN Ccpelkl, TO BEIOOp pH 3KcTpeMansHOro pacteopa Hioke 3,0 1o/mKeH
OBITEH ODOCHOBAH.

4.4.2 llpuMeHeHHE MeTOOA

DTOT MeTOoJ NPHMEHSIIOT KO BCEM BHIAM KepaMHKH HECMOTPS Ha TO, 9TO MEXaHH3MHB TeCTPYKITHH
nmpu HUKoH pH MOTYT He COBTANATE ¢ MEXaHW3MaMM JecTpykIH npu pH kposu (=7,35—7,43). Tem He
MEHEE 3TOT METOI MOXKET CIYKHTE B KAYSCTBE CKPHHHHTOBOIO IS OOJBIMMHCTBA [IPOIYKTOB IECTPYKIIMH.

Ilpn HccaemoBaHAN MPEeANOIATAIOT, YTO MATEPHANE PACTBOPIIOTCS 10 UX MIPEIeIBEHON PACTBOPHMOC-
TH. YUTOBH YCKOPHUTE MPOIleCC PACTBOPEHHI M0 JOCTIDKEHHI MPeJeahHON pACTBOPHUMOCTH, €TI0 IIPOBOIIT
Ha I'PaHyJIHPOBAHHOM IIpOdE.

4.4.3 TlogroroBKa HcCIeIyeMOH MTPoOOE

4.4.3.1 MopMa HccaeqyeMon IIPOOK

Hccnenyembri 00pasell, H3TOTOBICHHEIH CIIOCODOM, AHATIOTHIHBIM CMOCO0Y H3TOTOBICHHS H3ISIHA,
rpaHyIHpyIoT. Ecmi odpasel] mMeeT KepaMHUISCKoe MOKPRITHE, TO MOKPHTHE CHIMAIOT € MOTIIOKKH 1 3aTeM
W3 HETO TOTOBAT IPAHYIH HEOOXOTHMOTO pasMepa.

4.4.3.2 IlonydeHHE TPAHYT

I'paHynBl MOMYYaroT IyTeM H3MEIBYCHHSA 00pasla B CTYIKE H3 KapOHIa BOIBDDPAMA C MOMOIIBKO
TeCTHKA.

4.4.3.3 PasmMep rpanyi

I'paHynEl IpOOEI JOJDKHEL IIPOXOIATE 9€Pe3 CHTO C OTBEPCTHAMHA THAMETPOM 400 MKM H YIS PXKHBATECS
HA CHTE C OTBEPCTHAMM THAMSTPOM 315 MKM. [T MomTydeHMS TPaAHYI MCIOTIB3YIOT METOH CYXOTO CHTA,
HAIpUMep MeTol, puBedecHHBH B MCQO 3310-1.

Ecnm HeBO3MOXHO MONYINTE TPAHYIH YKA3AHHOTO pasMepa (HAMPHMED €M M3MeNbIA0T TTOKPH -
THE), UCIIONB3YIOT TPaHYIBl MEHBIICTO pasMepa. PasMep rpaHyI 3aHOCHT B OTYET 00 HUCCICIOBAHHLX.

4.4.4 XapaKTepHUcTHKH MaTepHana

4.4.4.]1 XapakTepHCTHKH IIOBEPXHOCTH

XapaKTepHCTHKH MOBEPXHOCTH MPOOEL IIOIYIAKT ¢ TIOMOIIBID ra30a1copbIIHOHHOrO METOIA, HAIIPH-
Mep METONa, IPUBEISHHOTO B 4 (IPHIOXKEHHE A).

4.4.4.2 IImoTHOCTB

IL1oTHOCTE OonpegendioT B coorBercTBHH ¢ UCQO 5017,

4.4.4.3 XapaKTepHCTHKA PACTBOPHMOCTH

Ha ocHOBe WH(OPMAaIMNA W3TOTOBUTENS HWAW JAPYTHX HWCTOYHHWKOB MATEPHANLI OIEHWBAKT O HX
PACTBOPHMOCTH:

- ccr| (5,040,05) r maTepHaia MOIHOCTLIO pacTBopsioTed B 100 MI pacTBOpa B COOTBETCTBHH C 4.4.8,
TO MATSPHAT o0IanaeT BEICOKOIM pacTBOPHMOCTEBIO;

- ecnn (5,040,05) T MaTeprana He TIOTHOCTEIO pacTBopsioTes B 100 Ma pacTBOpa B COOTBETCTRHH C

4.4.8, To MmarepHan obIagacT HU3KOH pacTBOPHMOCTLIO.



FEcmn wHbOpMaNist OTCYTCTBYET, TO CUHTAIOT, ITO MATEPHAT 0OIATACT XOPOIIeH PACTBOPHMOCTHIO.

4.4.4.4 XapakTepHCTHKA MHKPOCTPYKTYPHI, PEHTICHOBCKOS MCCACIOBAHNE

PenTreHOrpaMMy MOIYHAIOT € NOMOIIEI PEHTTEHOBCKOTO THGPAKTOMETPA € PA3PEMIAONIeH criocos-
HOCTBIO H BOCIIPOM3BOOMMOCTBIO He MeHee 0,027 npu yrie 20. MUKPOCTpYKTYPHBIH aHAIH3 OCYILIECTBISIOT
mo UCO 6474,

4.4.5 TIpurotoBiacHHe obpasia

KomruecTBO MCXOTHOrO MaTepHaad 3aBHCHT OT €T0 PACTBOPHMOCTH, KOTODPYIO OIPEHCISAIOT B COOT-
BeTCTBIH ¢ 4.4.4.3. JI)1d rpanyIMpoOBaAHHOTO MATEePHATA ¢ HH3KOH pacTBOPAMOCTEIO OepyT (5,040,05) r. Ansa
TPAHYTHPOBAHHOTO MATEPHATA C BEICOKOH pacTBopuMocThio fepyT (10,0010,05) 1.

4.4.6 ObopyToBaHHE

4.4.6.1 KonrekHep

B kaudecTpe KOHTeliHepa M9 HCCIeAVeMOH MPOOR MCHONB3YIOT OVTHIIB BMECTHMOCTBIO 250 M u3
TMOTHITPONIICHA HITH MOTH3THICHA BEICOKOH IIOTHOCTH. B KasXMoM MCCIeIOBaHMH T MIPOOH HCTTOMTB3YIOT
CBEXWH KOHTEWHED.

4.4.6.2 Ilunerka

Hcnonk3yioT MHNeTKY BMecTHMOCTRIO (100£1) M.

4.4.6.3 Ilcun

Hcnone3yor nedb, B KOTOPOH MOIIEPXHUBAIOT TeMmieparypy (37£1) °C. Temneparypy I¢4H TOBOIAT
IO YKa3aHHOH 32 30 MHH 0 Havana HccleloBaHHA. KpoMe TOoro, MCHONB3YIOT TY K& CaMYK WIH IPYTYIO
MeYh, B KOTOPOH TTOIIeKUBAIOT TemIeparypy (100x1) °C.

4.4.6.4 BopoHKa

Hcnonk3yioT BOpoHKY bIoXHepa WM TOZOGHYIO e¢if, CMOCODHYI0 YAepKWBATH HEPACTBOPESHHEIE
GACTHITHL.

4.4.7 bydepHbIil pacTBOp TMMOHHOH KHCIOTEI

B kauecrBe pacTBopHTENd HCOONBE3YIOT OyQepHEIA pacTBOp JMMOHHOH kucrnorel ¢ pH 3,040,2
TeMnepaTypoit (37£1) "C, KOTOPHIH TOTOBAT HeTOCPEACTREHHO Mepe NcTonk3oBaHueM: 21,008 T MOHOTHII-
paTa MHMOHHOM KHCIOTH pacTBopsioT B 500 mn Bomel kmacca 2 mo MCO 3696 B MepHOM cTakaHe
BMecTHMOCTBIO 1000 o1, modasngor 200 M 1 H. pacTBOpa IMAPOKCHIA HATPHA, 3aTeM JOIHBAIOT BOIOH
Kacca 2 mo MCQO 3696 mo orMetkn. 40,4 M 3T0TO pacTBopa cMemmBaioT ¢ 39,6 mm 0,1 H. pactBopa HCl.

Tpuvmeganne — Ecne NpomcxonnT XAMIGeCKas PEakilnd MEXAY [IHTPATHOIM OydepoM ¥ Hceiemyemoit
1npodoit, TO HTOT METOH HE NPHIONEH.

4.4.8 Xoo aHatmsa

4.4.8.1 HsmepdioT Maccy KOHTeHHepa 0e3 IpoDH.

4.4.8.2 HsMepsdioT Maccy KOHTeiTHepa ¢ HeclenyeMoH podoil. PAsHHITY MeXIy MaccaMH KOHTelTHepa
¢ npoBoi 1 6e3 MPOosH PACCMATPHBAIOT KAK MAacCy IIPOOHI.

PesymbTaTH M3MEpEeHHI 3aHOCAT B OTYET 00 HCCIeTOBAHNIX.

4.4.8.3 B xonteitHep ¢ npodoit modasiasior (100+1) v SydepHOro pacTBopa TMMOHHON KHCTIOTHL
HeoOxogumo, 4Tobh Bed 1Ipoda ObIa NOKPBITA PACTBOPOM.

4.4.8.4 KoHTeifHep ¢ cOAep:KHMEIM MOMENIAIOT B Medk MpH TemMIepatype (37t1) "C Ha (12041) w.
KonTeliHep BCTpAXHBAIOT ¢ 9acToToi 2 T'1I.

4.4.8.5 Ilo ucreuennn (120+]) 9 KOHTeHHEP H3BICKAIOT H TAIOT OCTHITE 0 KOMHATHOH TeMIICPaTYPEL

4.4.8.6 MamepsawT Maccy (MIBTPYIONICH cpelbl (B KayecTBe QMIBTPYIONICH Cpellbl MOXHO HMCIOIb-
30BaTh, HATIPUMED, (MUALTPOBANEHYIO OYMary).

4.4.8.7 PacTBop (pHUILTPYIOT, PHIBTPAT OCTABIAIOT A8 TATBHEHINETO aHAIH3A.

4.4.8.8 DUILTPYIOUIYIO CPEIy MPOMEIBAIOT H (DIIBTPYIOT TPH Pasa ¢ HeGOMBIINM KOTHYECTBOM BOIET
(MCO 3696, kracc 2) m1d TOro, 9To0H VIATHTE Oydep.

4489 Ocamoxk A QHUIBTPYIONIYIO CPETY BEICYIIMBAIOT OO0 TMOCTOSHHOA MAacCCH B TIPUCYTCTBHH
BIIATOIIOTJIOTHTEIIS.

4.4.8.10 HM3aMepdroT Maccy (pHABTPYIOMIEH cpednl ¢ ocagkoM. PasHrIa Mex oy MaccaMu QGHIBTPYIONIE H
Cpedbl C OCAOKOM M 0¢3 OCalKa M €CTh Macca MaTepHalla, OCaXXKICHHOTO Ha (bHIBTPYIOIIEH cpere.

4.4.8.11 PasHHIIA MEXIY NEPBOHAYATLHOR Maccoi MpoOel H Maccoi 0CAKISHHOIO MaTepPHAd U €CTh
Macca PacTBOPSHHOTO MaTepHAIA.

4.5 Metoa MOJETHPYIOMETO pacTROPA

4.5.1 OcHOBHHE TONOXCHHSI

MeTog MOIETHPYIOUIETO PACTBOPA OCHOBAH HA HCMNONL30BAHHH duspactBopa ¢ pH 7,440,1. BroTt
ypoBeHE pH COOTBETCTBYET HOPMABHOMY YPOBHIO PH KpoBH.
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4.5.2 llpuMeHeHHE METOOA

DTOT METOI NPHMEHSOT KO BCCM BHIAM KEPAMHKH HECMOTPS HA TO, 9YTO MEXaHH3MEl ICCTPYKITNHA
MOTYT OBITH PAa3HBEIMH 7T PATHYHEIX MaTepHanoB B pacteope ¢ pH, anamoruwaHoi pH kpoBH, U B Gonee
KHCJIOH cpene.

4.5.3 ®dopma nmpobH

TIpu uccnenoBAHUH KEPAMUKH € MOKPHITHEM HCTIONBIYIOT TDIACTHHKH KPYTTOH (hOpPMEI THAMETPOM
(36x1,0) MM u tommmHOA (240,1) MM B cooTBeTcTBHM ¢ MCO 6474. HeobxomuMo OTMETHTE, UTO TIPH
YMEHBIICHUH COOTHOIIEHHS TOMATH MTOBEPXHOCTH K 00BEMY, IYBCTBUTEIEHOCTE METOIA MOIETHPYIOUIETO
PACTBOPA MOXKET CHU3HTHCS. 7T BCeX TPYTHUX BHITOB KEPAMMWKH TIPODEI TOTOBIT B COOTBETCTBHUH C 4.4.3.

4.5.4 XapaKTepHCTHKH TIPOOH

4.5.4.1 IImoTHOCTE

IInoTHOCTE TIPOOH omnpenenaoT mo MCO 5017.

4.5.4.2 MHKPOCTPYKTYPHAS H PEHTTEHOBCKAS XapaKTePHCTHKA

PeHTTeHOTpaMMY TMOIYYAIOT € MOMOIIEI PEHTTEHOBCKOTO TUQGPAKTOMETPA € Pa3perianiieii cnocob-
HOCTBIO H BOCIIPOM3BOOMMOCTEIO He MeHee 0,027 npH yrie 20.

MUKpPOCTPYKTYPHHH aHAIH3 IIPOBOIAT B COOTBETCTBHH C MeTOHOM, NMpuBeneHHEIM B 1CO 6474,

4.5.5 ObopymoBaHHE

4.5.5.1 KoHtekHep

B kaudecTpe KOHTeliHepa M9 HCCIeAVeMOH MPOOR MCHONB3YIOT OVTHIIB BMECTHMOCTBIO 250 M u3
TIOJHITPONICHA HIIH MOTH3THICHA BEICOKOH ITIOTHOCTH. B KasKIIOM McCIeTOBaHMH I IIPOOH HCITOIB3YIOT
CBEKHMH KOHTCHHED.

4.5.5.2 Ilumerka BMecTHMOCTEIO (100+]1) ML

4.5.5.3 BopoHka

Hcnonk3yioT BOpoHKY bIoXHepa WM TOZOGHYIO e¢if, CMOCODHYI0 YAepKWBATH HEPACTBOPESHHEIE
YACTHIIEL.

4.5.54 Ileun

Hcnonpayior 1edb, B KOTOPOH MOTICPKUBAIOT TeMIepaTypy (37+1) "C. Temmeparypy HedH TOBOIST
o yKazaHHoI 3a 30 MMH 10 Havana HcciemoBaHMsA. Kpome TOro, HCTOMB3YIOT TY K& WIH IPYTYIO Medh, B
KOTOpOH MOIIepKuBaIoT TeMIeparypy (100+1) °C.

4.5.6 B xauecTBe pacTBOPHTEIT HUCIONL3YIOT CBEXEPHTIOTOBIEHH K OydhepHuIi pactsop TRIS-HCL.
Ero rorosar nyrem pactsopenus 13,25 r TRIS (rugpokcuMeTn) aMMHoMeTaHa B 500 MJI Boobl Kiacca 2
mo MCO 3696 B MepHOil eMKocTH BMecTHMOCTERIO 1000 M. JoGasnaror 125 M 1 5. HCl 1 goBogdr oo
HY:KHOTO 00beMa Bomoit Kiacca 2 mo MCO 3696 npr temmeparype 20 °C.

TIpumeganne— HMenonbayioT pactsop ¢ pH 7,4+0,1 npn temneparype 37 °C.

4.5.7 Xom anamnsa

4.5.7.1 HsmMepdioT Maccy KOHTeHHepa 0e3 IpoDH.

4.5.7.2 IlomelwalT 1pody B KOHTEHHED.

4.5.7.3 HM3mepdaioT Maccy KOHTeHHepa ¢ Tpoboii. PasHAIA MeKTy MaccaMM KOHTeHHepa ¢ Mpodoil 1
O3 mpoBH M eCTh Macca NpoObl. Macchl KOHTEHHEpA H IpODLI BHOCAT B OTYET.

4.5.7.4 KonteitHep ¢ npodoii MoMeIaiT B neds mpu (37+1) °C Ha (120+1) u.

4.5.7.5 KonteitHep ¢ mpodoil perHMMAIOT nocie (120+1) 9 ¥ OCTABIAIOT OCTHIBATE JO KOMHATHOMH
TEMIICPATYPEL.

4.5.7.6 Ilpoby ymamgior myreM (MUILETpAIUH H GHILTPAT COXPAHAIOT NI aHANH3A.

4.5.7.7 IlpoMHBalOT ocanok Bogoi Kiacca 2 mo MCO 3696. BRCYIIHBAIOT OCanoK B IPHCYTCTBHHA
BIIATOIOTTIOTHTENI J0 IMTOCTOSHHON MACCHL.

4.5.7.8 H3MepdioT Maccy BBEICYIICHHOH NpoOB. BTO M eCcTh Macca MaTepHaad, YICP:KaHHOro Ha
(UIBTPE.

4.5.7.9 PazHHIIA MeXTY pealbHOM Maccol MaTepwaaa W MAaccoil MaTepHana, YIep:XKaHHOTO Ha
(UIBTPE, M €CThH MACCA PACTBOPEHHOTO MaTepHATA.

5 Anamm3 ¢uanTpara

KonnyecTBo MeTONOB HCCICIOBAHUA, IIPOLCIYP, THIATEILHOCTh M TOYHOCTE NPOBEACHHUS METOAOB
AHATH3A MOCTOAHHO MeHS0TCA. ITpodE, Mo BO3MOKHOCTH, AHATHIHPYIOT ¢ TIPUMEHeHHEM MACC-CTIEKTPO-
CKOTIMH ¢ MHAYKTHBHO CBA3aHHOM IazMoii. JlomycKaroTes Ipyrae MeTOIR, HAMPHMeD aTOMHO-a6CcopGIm-
OHHAs CICKTPOCKONHWH, KOTOPHIE IIPH OIPEISIACHHBIX YPOBHAX KOHICHTPALMM M B 3aBUCHMOCTH OT
MPUPOILl 5JIEMEHTOB MOI'YT HOCHTh MHGOPMATUBHEIH XapakTep.



5.1 Bbi0op XMMHYECKHX BEWIECTB H 2MeMEHTOB, NPeIHASHAYEHHbIX I AHAIM3A

AHanW3y NOIBEPralT XMMHUICCKHE BEIeCTBA M 3]IEMEHTH, KOTOPHIC COACPXKATCS B MaTcpHANE Kak
€ro COCTABILIIONINE, 4 TAKKE 3aTPSI3HUTENH, HATIPHMED HEQOIEIINE KOMUIECTBA 3IEMEHTOR, CONEPsKAITHECS
B MCXOTHOM MATEpHANe, UIH MOTANAIOITHE B MATEPHAT B ipoliecce 0OpaboTKH.

0bBeM GIIBTPATA TOBOTAT OO0 (PHKCHPOBAHHOTO 00FBeMa 125 mmm 250 MI B 3aBHCHMOCTH OT
HAYATBHOTO 00BeMa. Mcmomb3oBaHHE OOBEMA, TPEBRINIAIONIETO YKA3AHHBE 3HAUCHUS, TOGKHO ORITH
0DOCHOBAHO.

5.2 UyBCTBMTENHHOCTH METOA AHANA3A

Iocne kaxmoro skcnepWMEHTa IMPOBOIAT KOMMYCCTBEHHBIM M KAYCCTBCHHBIA aHATH3Bl PACTBOPA C
NpUMeHeHHeM MeToNa, 06IaTalolIero aneKBaTHON TyBCTBATETBHOCTRIO (He MeHee 10—0 MT/m1, Hcmombsys,
HATIPAMED, ATOMHO-20COPBITHMOHHAYI0 CTIEKTPOCKONHIO WIH MACC-CIEKTPOCKOTHI0 ¢ WHIYKTHBHO CBI3AH-
HOIl Timazmoit). PerHcTpupyIOT TOMBKO COCTABTISIONINE PENENTYPH, KOTOPBIE OBIMH OTPENENEHE CBEPX
MPEeIOB KOTHYCCTBEHHOTO OTIPEICTCH HS.

OrnacHble MaTEPHATBL PETHCTPHPYIOT, 110 BO3MOXHOCTH, TIOIB3YSACE COOTBETCTEYIONTHMMH CTAHIAPTAMM
HCO. KpoMe TOro, perucTpHpPYIOT BCE OCAIKH HA 3MCKTPONC CYSTIHKA I TaNbHEHIIETO aHaAIn3a.

6 OTyer 00 AcCAeTOBAHHA

B oryer 00 HCCIeOOBAHWMH BEIIOYAKOT BCE TaHHEE, MOIYYSHHBIE B COOTBETCTBHH C HACTOALIHAM
CTAHAAPTOM B XOI¢ MCCICIOBAHHMSA, OLICHKH XADAKTEPHCTHK H aHAIH34:
a) OIMCAHWE HCCICIYyeMOro MaTepHana, HOMED [apTHH;
0) MeTom, BHICOKAS WIH HU3KAS PACTBOPHUMOCTE;
B) HMCCIeNyeMHBIH pacTBOP M YCIOBHA (3KCTpeMANTBHEE WITH MOTETHPYIONTHE);
T) WCCIETOBAHWE TIOBEPXHOCTH C TTOMOIIBID TA30B0OH A0COPBITMH U METON WCCASTOBAHMNS;
I) pasMCpEl HCCICOyeMOH MpolH (IHAMETD, TOMIIHHA);
€) IIOTHOCTB MPOOH;
K) KaXYIIYIOCS TIOPHUCTOCTE M YICIBHBIHA BEC;
3) BpeMsl TIPOBEICHUS MCCISIOBAHNS;
H) Pe3YILTATH IPYTHX HCCICIOBAHHH (IIPH HCIIONE30BAHHH);
K) pe3yNBTATE AHANTH3A:
1) maccy marepmana,
2) o0beM J0DABICHHOTO PACTBOPA,
3) ppemd NpcObIBAHHA B IICYH,
4) maccy GmIbTpaTa (A SKCTPEMATEHOTO METONA), MACCY MPOOH (DI MOICTHPYIOMICTO MCTOIA),
5) peHTTeHOTPaAMMY,
6) XUMHYECKHI AHATHZ W METOT,
7) pe3yMBTATH AHATN3A TPAHYI,
8) BHIBOIH.



IIPIIOXEHHE A
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Cnpasoynas JMTeparypa

TOCT P FICO 10993.12—99 Orierrka GHOTOMHYECKOro NefcTRIA MeIUIHICKiX manennlt. Yacrs 12. Iprrotos-
JieHne pob M CTAHNAPTHEIE 00pasiibl

TOCT P MICO 10993.16—99 Orierka GHOMOMHISCKOTO AefCTRIS METUITMACKIX i3nemii. Yacts 16. Moneniipo-
BAFE W HCCIENOBANME TOKCHKOKIHHETHKH TPOIYKTOB HeCTPYKIIHA ¥ BHIMBIBAHHS

HCO 10993.17—2000 Orierka OHOTOTHISCKOro AefcTBHA MeIHITHHCKIX m3aemuii. Yacts 17. Meton HOpMIpO-
BAHIS BRIMBIBAEMEIX BEIUECTB C HMCIONL30BAHNEM OLIEHKI PUCKA TS 300POBbS

ASTM D 4780—95 CraHgapTHBIH MeTO/ ONpeneIeHHs MATBIX MUIOMEeH MOBEPXHOCTH KATATH3ATOPOR C MTOMO-
LK MHOTOTOYEYHOH KPUNTOHOBOH ancopbuun
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