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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

MN3BNIEYEHUVE W AHANN3 XNPYPIMYECKUX MMMNAHTATOB
YacTtb 4

AHann3 n3BfieYeHHbIX KEPaMNYECKUX XUPYPTUYECKUX UMNNAHTaATOB

Retrieval and analysis of surgical Implants. Part 4. Analysis of retrieved ceramic surgical implants

fataBBegeHns — 2014—01—01

1 O6nacTb NpUMeHeHus

B pa3nunuHbix yactax MCO 12891 npusefeHbl peKkoMeHaLmMmn no n3BaevyeHnto, obpatleHunto 1 aHanusy
XUPYPruyecKknx MMNAaHTaToOB U CBA3aHHbIX C HUMM 06pa3LoB TKaHel, N3BneKaeMbiX y NaluMeHTOB B pamKax
06bIYHOW NPaKTUKW, MPU XMPYPrMyeckoin pesnsuu, 6uoncum unu aytoncuu. Llenbio HacTosero ctaHgaprta
ABNSETCA npefocTaBfieHne PyKOBOACTBA, MO3BOMSAKLLEr0 NpefoTBpaTuTb NOBpeXeHne obpasLoB TKaHu,
npucTaBLLMX K UMMNaHTaTam, MoryLee noBavATb Ha pe3ynbTaTbl UCCNefoBaHNs, a TakKe OCyLLecTBUTb coop
[aHHbIX c cobnoaeHneMmM afieKBaTHbIX BDEMEHHbIX paMOK 1 YCNI0BUiA, 06ecnednBaroLL X 3aKOHHYH CUy uccre-
poBaHus. M C012891-1 oTHOCUTCS K U3BNEYEHUIO 1 NopaaKy obpawerms. M C 012891 -2— 1 C 012891-4 oTHO-
CATCA K aHanu3y MMMAaHTaToB W3 OMpefesnieHHbIX MaTepuanoB U coAepxaT NPOTOKO/bl ANSA BHECEHUA
NONTYYEHHbIX AaHHbIX. A8 0TAENbHbIX NpPOrpamMm WUCCef0BaHMn MOTyT NoTpeboBaTbCst AOMNOMHUTENbHBIE,
6onee cneynryHbie NPOTOKObI. MNpK NCNONb30BaHUU CNELNabHbIX aHAJIMTUYECKUX METOANK AO/KHbI ObITh
onpefesieHbl COOTBETCTBYIOLME METOAUKN 06paLLEHNS C XUPYPTUYECKUMI UMMIaHTaTamu.

B HacTosilwem cTaHgapTe nNpuBefeHO PyKOBOACTBO MO aHann3y U3B/IEYEHHbIX KepaMUyecKkux Xupypru-
Yeckux UMnaaHTaToB. HanpeameT o6Luelt MHhopMaLum No kepaMmmke — cM. 6ubnunorpadumio. NMpuseaeHsl Tpu
3Tana uccnefoBaHus B NOC/eA0BaTENIbHOCTU OT MEHEe paspyLUUTesbHbIX K 60/1ee pa3pylMTenbHbIM METO-
Jam uccnefoBaHus, NpMBeAEHO PYKOBOACTBO MO BbIGOPY 3Tana v BMAa NccnefoBaHusl, COOTBETCTBYHOLLMX
TUNY MMNaHTaTa u Lensm uccnefoBaHus.

HacTosiwmiicTaHgapT KacaeTcst «NI0THOW», «CTabUIbHOV» KepaMUKX, TAKOW Kak OKCU afitoMUHNA N TET-
paroHan UMpKoHuUSA. TeM He MeHee, B NOAXOAALMX CriyvanX, pasfenbl HacToAWwero ctaHgapra MoryT Takke
NPYMEHATLCA K MeHee cTabubHOI kepaMuke, Takoi Kak rmépokcuanaTuTt, uny 6MoNpoHULLaeMoli kepaMmuke,
TakoW kakTpukansuniichochaT. B pasgene 6 npuseseH psag ycnoBuii no BbINOTHEHMIO aHaNN3a KePaMUKN TaKkux
TWNOB.

HacTtosAwuin ctTaHgapT A0/HKEH NPUMEHATLCSA B COOTBETCTBMM C TPE60OBAHMAMU HALMOHANbHbIX CTaHAap-
TOB M 3aKOHOA4AaTeNbCTBa, OTHOCALLMXCS K 06paLleHnto N aHann3y N3BAeYeHHbIX UMNIaHTaToB U TKaHel 1 cBS-
3aHHbIX C HUMU BMONOTNYECKNX MaTeprasnos.

2 HopmaTuBHbIE CCbIIKK

B HacTosLleM cTaHgapTe UCNo/b30BaHbl HOPMATKBHbIE CCbISIKW Ha cregyloline ctaHgapTel. Ana gatu-
POBaHHbIX CCbI/IOK MPUMEHSIOT TOJIbKO YKa3aHHble nsgauus. 118 HefaTupoBaHHbIX CCbITOK NPUMEHSAIOT CaMble
nocnegHve usgarvus (BkIovas nobblie NI3MEHEHUS N NONPaBKK).

M C012891-1:1998 KV3BneyeHne naHanns xmpypruyecknx umnnaHTaTos. Yacts 1. i3BneyeHune n nops-
[oK obpauweHna (ISO 12891-1:1998. Retrieval and analysis of surgical implants — Part 1: Retrieval and
handling)

N3paHvne opuymnanbHoe
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3 TepMuHbI 1 onpeneneHns

B HacToslLeM cTaHAapTe NPUMEHEH CNeayoLWwuii TEPMUH C COOTBETCTBYIOLLMM ONpeAeneHnem:
3.1 KepaMuyeckuil xupypruyeckuii UMnaaHTaT: Xupyprudeckuii UMnaaHTaT, COCTOSALNIA U3 Kepamu-
Yeckux MaTepuanos, NpeaHasHaueHHbIN A5 UMMAaHTaLMY B OPraHnaM XUPYPrvyeckum nyTem.

MpumevaHne 1— [lanee Be3fge — «UMNAaHTaT».

Mpun meyeH ne2 — TepMUH MOXET TakKe UCMONb30BATLCA A1 KOMNOHEHTa COCTABHOro MMNaaHTarta.

4 TMpoueaypbl N3BNEYEHUA, OOpaLLeHMsa N yNnakoBKN

Mpoueaypbl M3BMeYeHUs, obpalleHns, YNnakoBKM W 3aliuTbl NepcoHana [O/KHbI COOTBETCTBOBAaTb
nCo012891-1.

MpumeuyaHnune — BkauyecTBe Mep NPejOCTOPOXHOCTN N3BNEYEHHbIE UMNAAHTATLI CeayeT cTepuan3osaTh €
NOMOLLbI0 COOTBETCTBYOLWUX CPEACTB, KOTOPbIE HE OKa3blBAOT HETATUBHOIO BO34EWCTBNA HA UMNIAHTAT WU Ha NNaHupy-
emMble nccnegoBaHusa. OnucaHnsa COOTBETCTBYOLWMUX NpoLeAyp MOXHO HaiiTn BCO 12891-1. npunoxeHue A.

5 AHa/in3 KOHTaKTHbIX MOBEPXHOCTEW MMNaaHTaTa

5.1 KoHTakTHas NOBEPXHOCTb «MMMAaHTAT — TKaHb»

3HaunTesbHYI0 YacTb MHOpMaL M 06 N3BNEYEHHOM MMMIaHTaTe NosyyaloT, aHa/IM3npys KOHTaKTHYH
noBepxHOCTb. CnefyeT 06paTUTb BHUMAHUE Ha U3ydeHre YacTuL, U NPOAYKTOB Aerpajauny B TKaHsAX, npuie-
Xawmx Kk umnnadTtaty. CrnegyeT y4ecTb XMMUYEecknii cocTaB MOo60YHbIX NPOAYKTOB Aerpagauun umnnadrara u
nccnenoBathb KNETOUYHYHO peakuuio Ha MMnaaHTar.

B cnyuyasx, korga noBepXHOCTb MMMIaHTaTa cchopmupoBaHa Taknum 06pa3om, 4Tobbl cnocobcTBOBATL
BpacTaHuio TKaHeW, N3yyeHre KOHTaKTHO MOBEPXHOCTU «MMMNIaHTaT — TKaHb» NpeAcTaBnseT 0CobbIli UHTe-
pec. 1 pe3ynbTatbl OMKHbI 6bITb 3adKCMpoBaHbl. BO3MOXHO 06HapyXeHne MUKPOCKOMUYECKUX MPUPOCLLNX
OCTaTKOB TKaHW Ha NOBEPXHOCTHOCTSIX, IAe He NpeAyCcMaTpuBasoCck HAMEPEHHOI0 N3BEYEHNS TKaHN BMECTE C
UMMNaHTaToM.

Mockonbky napameTpbl 6MOTKAHW MOTYT CYLLEeCTBEHHO MEHATLCS N0 Mepe yaaneHust 0T NOBEPXHOCTU
UMMaHTaTa, BaXHO, YTOObl aHaNIn3 TKaHW 6bi/1 MPOBEAEH B KOHTEKCTE CUMMN/1aHTaTOM (CM. TaKKe COOTBETCTBY-
owme nogpasgens NCO 12891-1. Hanpumep. 4.5).

5.2 KoHTakTHas NOBEPXHOCTb «MMNIaHTAT — UMNaaHTaT»

Ecnu kepamuyeckne nmnnaHtatbl UMET COEANHEHUS UMM KOHTaKTUPYIOT C APYTMMU KOMMNOHEHTaMu
UMnaHTaTa, 0cobblii MHTEpPEeC NPeAcTaBAsAET COCTOSTHUE KOHTAKTUPYIOLLUMX NOBEPXHOCTEW umnnaHTara. Wx
uccrefoBaHune J0/THKHO ObITb NPOBEAEHO CYYETOM BTOPOI KOHTAKTUPYHOLLLE/ MOBEPXHOCTU, M MOXET OKa3aTbCs
HEeo6X0AMMbIM MPUHATL BO BHUMaHue Te 4actm MCO 12891, koTopble OTHOCATCA K BMAy Martepuana
KOHTaKTUPYHOLLLETO KOMIMOHEHTA.

6 AHann3 umnnaHTaTtTa

6.1 O6wWwumne NonoxeHNs

B naHHOM pasgene nsnoxeHbl pa3ninyHblie aTanbl OLEeHKM XapakTepucTuk, KoTopble Heo6xoAnmMo nony-
YUTb NPU UCC/Ief0BAHMUM U3B/IEYEHHOTO UMNAaHTaTa. AHanu3 N3BNeYeHHOro nmMnaaHTaTa MoXHO pasfenntb
Ha Tpu aTana, NPy 3TOM CTENEHb OLEHKM XapaKTepUCTUK U CTENEHb paspyLunTeIbHOCTM MeToAa uccnefoBaHus
Bo3pacTaeT o1 3Tana | katany lll. OxapakrepnsoBartb UMNAHTAT MOXHO NMyTeM MakKpo- U MUKPOCKONUYECKUX
uccnefoBaHuii, aHaM3a XMMMYECKOro CocTaBa, a TakKe OLEeHKOM (PM3nyecknx u MexaHn4ecknx CBOMCTB.

6.2 CtaHgapTHasa popma

CraHfgapTHas hopma c ykasaHnem nHopmaLumn, nognexaltieii perncrpauum Ha kaxxgom atane mcce-
[0BaHUSA. NprBefeHa B NPUI0XeHNN A B KRYeCTBe 0CHOBbI. OTAe bHble YaCTH 3TN DOPMbI, HE MPUMEHUMbIE K
aHanu3MpyemMoMy MMMIaHTaTy, MOryT 6bITb OnyLueHbl. C Apyroli CTOPOHbI, hopMa MOXeT GbiTh paclumMpeHa un
N3MeHeHa.

CraHfapTHaa chopma perucrpaumm HeobxoaMmon KNMHNYECKoW MHopMaLn 1 AOMONHUTENbHbIX KN-
HUYeckumx AaHHbIX npueegeHa B MCO 12891-1. npunoxeHune B
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MpoBOAAT OTAENBHO aHaNIN3 KaXA40ro 13 KOMNOHEeHTOB umniaHTara. Cnegyet NPUMEHATb Apyrue yactu
NCO 12891, ecnu matepuasbl OT/INYHbI OT Kepamuku. 13-3a CNOXHOCTN aHann3a pasnyHbIX KepaMmuyecknx
mMaTepuanoB, KOTOpble MOTYT GbITb NCMNOMNb30BaHbI B UMMNAAHTaTax, U u3-3a 60/1bLIOro KoNnyecTsa NoTeHum-
afbHbIX BUAOB aHanun3a u ucnbitaHuii, npegnaraemsix B MCO 12891. uccnepoBaHune AenMTcs Ha pasHble aTa-
nbl. BblGOp KaxAoro nM3 3TanoB onpeAensieTcsas NPUYMHOWA W3BMEYEHUS KMMNaHTaTa WM BO3MOXHbIMU
OrpaHNYeHNAMU NPY UCMbITAHMAX C paspyLleHneM. BbINOMHAIT MUHMManbHbI 06beM MccnefoBaHuii npu
PYTUHHOM U3BMIEYEHUM, ECNIN UMMJIAHTAT He BbI3bIBAET NOA03PEHUIA; NPOBOAAT AOMNOHUTEbHbIE UCMbITAHUS
MMMNIaHTaTOB, B OTHOLIEHMMN KOTOPbIX €CTb NOAO3PEHMSA B HapyLUeHUn PYHKLNOHMPOBAHUS, a B OTHOLLEHNN
MMNNAHTaTOB, YAANEHHbIX M3-3a UX HeyAOBNETBOPUTEsbHbIX pabounx XapakTepucTuk, NoBeAeHUs Waun
HencnpasHOCTU, BbINOMHAT paclUMpPeHHbIE UCCef0BaHNS.

6.3 OTtan lnccnepgosaHusa. Makpockonuyeckue uccnefoBaHus (HepaspyLiawuue)

6.3.1 NpoemTudukauuna/potocbemka

CnepyeTt 3anucaTb MapKMpPOBKY, HAXOAALWYOCA Ha UMNNaHTaTe, Hanpumep, I0roTUMbI, apTUKYJ/1, HOMep
napTuu, pasmeps! U T. 4. (cM. npunoxeHue A). MNpn HE06XOANMOCTU MOXHO UCMOIb30BaTh (DOTOCHEMKY.

6.3.2 BusyanbHbIl ocMOTp

MccnenyloT NOBEPXHOCTU MMMIaHTaTa C MOMOLLbI0O COOTBETCTBYHLINX METOAOB A/ 06HapYXeHus
no6oro Buaa paspyLlueHus, otkasa uam noBpexaeHuns NoBepxHOCTU, ec/iv TakoBble MPUCYTCTBYIOT.

Hu B kOEM cryyae Hu 0fHAa 13 MOBEPXHOCTEN MMNAaHTaTa Ha aHHOM 3Tane He 40/XHa OblTb OLeHeHa ¢
Mcnosib30BaHNEM paspyLuanLwmx MeTo40B UcciefoBaHus.

6.3.3 BusyanbHoe uccnepoBaHue c UCNOJSIb30BaHNEM ONTUYECKUX CPeACTB Masioro yBenmyeHus

BbInonHAKT 06LWwme uccnefoBaHust ¢ UCNosb30BaHNEM ONTUYECKOro YCTPOCTBa Masioro yBesIM4YeHUs.
[lenatT oueHKY B&XXHOCTV NOMYYEHHbIX pe3y/1bTaToB COrMacHO NPUNOXEHUI0 A.

6.3.4 [anbHeilwasn oueHka

Ecnu cornacHo 3akntoyeHunto atana | Heob6xoavMbl AafibHellwme nccnefoBaHns 4ns yTOYHEHWS BbINO-
HEHHbIX HAbMAEHNIA UNN AN OLLEHKN APYTMX XapakTePUCTUK UK BUAOB OTKasa MMnaaHTara, To ux cnegyet
nposoauTh Aanee Haatane Il

6.4 3rtan lluccneposaHnsa. Mnkpockonuyeckue nccnepoBaHus (B OCHOBHOM, Hepaspyliatwuime)

6.4.1 O6LWwme NoNOXeHUSA

B cnyyae HeobxogumocTn oueHka Ha atane |l go/mkHa 6bITb NpoBeAeHa noc/e 3aseplieHns atana |
uccnefoBaHna. TOT 3Tan UCNbITAHUIA, B NepByl0 oyepeAb, OTHOCMTCH K OLEeHKe BWAOB OTKa3a M u3Hoca
uMnnaHTara no BO3MOXHOCTU Hanbosee HepaspyLialoLwM cnoco6om (CM. npunoxeHue A).

6.4.2 NccnepoBaHue C NOMOLL b0 MUKpOCKONa

Mcnonb3yloT cTaHfapTHblE METO/bl OL@HKM C MOMOLL b0 ONTUYECKOTO U/IN 3/IEKTPOHHO-OMTUYECKOT0 MUK-
pockona, nogxoAdLue Ans uccnegyemoro matepuana.

Mpu ncnonb30BaHMM 3NEKTPOHHOIO CKAHUPYIOLEro MUKPOCKONa MoryT noTpeboBatbCcs cneyunasbHble
MeTOAMKN NOATOTOBKU UCCNedyeMblX MaTepuasnos.

6.4.3 dpakTorpadpnyeckoo uccregosaHne

EcnvumnnaHTat paspyLueH, cnegyeT npoaHann3npoBaTtb NOBEPXHOCTb pa3pyLLeHns C UCNO/b30BaHNeM
noaxoAALWMNX MeTofoB ANA onpefeneHns Buga paspywenuns. B uenom, cnegyet msberatb paspyLuatoLiei
oueHkun. Ecnmn oTkas HacTynuna MexaHM4eckum nyTem, BaXXHO 0CO3HaBaTb, YTO3TO y)XKe MOXeT cuntaTbCs focTa-
TOYHbIM fjOKa3aTe/IbCTBOM.

6.4.4 CoCTOSIH/E MOBEPXHOCTH

B cnyuae, korga oco6blii UHTEpec NPesCcTaBAAOT U3HOLEHHbIE U HEU3HOLLEHHbIE 30HbI NOBEPXHOCTU
M3BJ/IEYEHHOIO KEPaMUYECKOro uMmnaaHTaTa, MoryT 6biTb NPOBEAEHbI UCMbITAHUA MO OLEHKe LepoxoBaTocTu
NMOBEPXHOCTU Kak [,oNo/IHeHNe KMOPO0rMyecKoi oLeHKe (CM. NpUIoXeHne A. NyHKTbl 3 4. nnpunoxeHune B,
pasgen B.2).

6.5 3ran llluccnegoeannsa. ccnegosaHna matepuana (B OCHOBHOM, paspyliakwoLue)

6.5.1 O6Lwmne NoNoXeHNS

Ecnv Heob6xoAnMbl AanbHERLLNE UCCNeA0BaHNA 4/151 OLeHKM CBONCTB MMMNaHTarTa, To NpoBOAATCSA UCTbI-
TaHus, oTHocswumecs katany |l npunoxeHns A. ecnv 310 cuMTaeTcs HeobXoANMbIM 418 AasibHelWwero onmca-
HUSA XapaKTepUCTUK UMM/1aHTaTa v ero UCTopun.

CyuiecTByoLLMe MeToAbl UCMbITAHNIA MepeYncieHbl B MpUIoXeHnn B.

6.5.2 CocTtaB maTepuana

6.5.2.1 [ns nccnepoBaHMs aKcniaHTaTa MOXET 0Ka3aTbCsl 4OCTATOUYHbIM YAOCTOBEPUTLCS MPOCTbIMU
cnocobamu B BUAE KepaMMyeckoro matepuana, ykasaHHoro nsrotosutenem. Ecnvm Heobxognma 6onee nog-
po6Has nHopMaLma UM npupoa Kepammyeckoro MaTepnana Hen3BecTHa, 4 onpegeneHns Heob6xoaMMbIX
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Pr3NYECKUX N XUMUYECKNX CBOWCTB C/lefyeT UCNONb30BaTh COOTBETCTBYIOLLNE MeTOAbI. ECIM M3BECTHbLI CTaH-
JapTbl. noaxofalmne gaHHOMY BUAY Kepammyeckoro marepuana umnaaHTara, To npu onpegeneHnn suaa
marepuasia umMnaaHTara Ha HuX criefyet cocnartbcs (CM. NpuoxeHue B).

6.5 2.2 Tlpv onpefeneHnm XMMN4YeCcKoro coctaBa Kepammnyecknx UMNIaHTaToB crefyeT UCnosib3oBartb
npu3HaHHble aHanMTnYeckne MeTodbl. [Npu aTom cnefyeT NOHUMAaTb PA3IMUNA MeXAY CKPUHUHIOBLIMU METO-
AaMU. TakKUMU Kak PEHTTeHOCTPYKTYPHBIA dolyopecueHTHbIR aHann3 n EDX aHanns, 1 BbICOKOTOUYHbLIMU U Cre-
UMUYHBIMM METOAaMU, TAKUMU Kak aTOMHO-a6CcopOLMOHHAs CNekTPOCKONMsa U cnekTpoddoTOMETPUYECKMIA
aHanus.

6.5.2.3 Tpn He06X0ANMOCTH, CTEMEHb KPUCTAIIM3aL MU N aTOMHAas CTPYKTypa MOryT 6biTb OnpefeneHsbl
MeTOLOM peHTreHoandpakumm.

6.5.3 MuKpocTpyKTypa

6.5.3.1 Tpn Heo6Xo4MMOCTN OLEHWBAIOT MUKPOCTPYKTYPHbIE OCOGEHHOCTU MyTeM WCMO/b30BaHUs
CTaHAapTHOM NOATrOTOBKN KEPaMUKN M BbIGOpa MeToaa NccreoBaHus, 0TBEYaloLLEro uccaefyeMomy matepm-
any. MeTofibl C UCMONL30BAHNEM ONTUYECKOTO U 3NIEKTPOHHOIO MUKPOCKOMOB MOXHO CUATaTb MPUrO4HLIMU.

6.5.3.2 OnpegenaAwT pasMepbl 3epeH, UCMO/b3Ys COOTBETCTBYOLLME METO/bI.

6.5.3.3 TpoBepsOT MaTepmasn Ha Hanuune BKIKYEHWIA, NYCTOT U NOTEHLMaNbHbIX AedeKTOB (TPeLLMH
nT. n.). Ana onpefenerHus BKAKYEHWU MOXET OblTb MCNOMb30BaH 3/1EKTPOHHO-ONTUYECKUI MUKpOaHasIM3
(Hanpumep. EDX aHanv3 B ckaHMpyloLeM 371eKTPOHHOM MUKPOCKOME).

6.5.3.4 Tpu nccnepoBaHUy NOPUCTOrO KEPaMUYECKOro MaTepuana cnegyet onpefennTtb cpeaHuii pas-
mep nop.

6.5.3.5 PacnonoxeHune o6aactu nam 4actn nccaegyemMoro umnaaHTara go/mkKHo 6biTb ngeHTudunumnpo-
BaHO M0 OTHOLLEHWIO KO BCEMY UMMNaHTaTy ¥ 3arkcmposaHo BMeCTe € pe3ynbTaTtamu uccrnefosanHus. Metog
aHanusa fo/mkKeH bblTb YETKO onpegeseH.

6.5.4 MexaHn4yeckune cBoincTea

6.5.4.1 BugucnbiTaHWsa, NPOBOAMMOrO Ha AaHHOM 3Tane ucciefoBaHuns, 3aBUCUT OT TUNa UMNNaHTaTaun
06nacTu ero npuMeHeHuns. MNMpegnaraembie NCNbITAHUA NEPEYNCIEHbI B NPUIOXEHNN A. CMUCOK 8 (CM. mpuno-
XeHune B Ha npefmMeT BbIbopa METOA0B UCMbITAHW M COOTBETCTBYIOLLENO CTaHAAPTA).

6.5.4.2 OnpepgensawT NIOTHOCTL U TBEPAOCTb B COOTBETCTBUM C CYLLECTBYOLWMMU CTaHJapTaMu Ha
martepuan (CM. npunoxeHve B Ha npegmeT npegnonaraemMbix MeToAoB). V3-3a BbICOKOI TBEPAOCTU NIOTHOM,
CTabW/bHOW Kepamukv, UCMONb3yeMOoi B MMNIaHTaTax, pekoMeHayeTCcss MeTog onpejesieHns TBephocTy no
KHyny (Knoop).

6.5.4.3 B cnyyae He06X0AMMOCTM, ONpPeaeNnsoT CBONCTBA HA pacTsXXeHue, U3rnb, cxaTne U T. 4 B COOT-
BETCTBMU CO creundukaLmamn Ha MaTepuas, ecim TakoBble JOCTYMHbI, U APYTUMW UCTIbITAHUAMWU, MPUTOAHBbI-
MW ANA UCNbITaTeNbHbIX 06pa3LoB, KOTOPble MOXHO M3roTOBMTL M3 MMnaaHtata. MoryT HabnwogaTtbes
OTK/IOHEHUSA OT pa3mMepoB CTaHAAPTHbIX 06pa3LL0B, 06YC/OBEHHbIE pa3mepamu nccnegyemMoro uMnaaHTaTa.
370 ONMKHO ObITb YH4TEHO NPU OLeHKe pe3ynbTaTtoB NCNbiTaHni (CM. npunoxexne B. pasgen B.3).

6.6 VimnnaHTaTbl C 06pab0TaHHON NOBEPXHOCTbIO NN C HAHECEHHBIM NOKPbITUEM

6.6.1 B cnyyasnx, korga noBepxHOCTb UMNNAHTATOB ob6paboTaHa Uy MmeeT NoKpbITUe, Heo6XxoaMMo
paccMoTpeTb cneayloLe Bugbl UCTbITAHWUIA.

6.6.2 NccnegytoT umnnaHTar Ha npegMeT Lie/IOCTHOCTW ero CTPYKTYpbl. B YHaCTHOCTM OTMeYaloT nosse-
HVe M3MEHEHHbIX YYacTKOB NMOBEPXHOCTM UMM/aHTaTa, y4acTKoB C PacCc/iI0eHNEM, NMOTEPAMU MOKPLITUSA Un
OPYTMMU U3MEHEHNAMM MOKPbLITUSA.

6.6.3 ®uUKCMpyIOT pacnosioxeHune NobbIX parMeHToB MMNIaHTaTa uav ero4acTuLm nccneaytoT byt
B3aMMOCBA3b C NpUIeXallnMy TKaHAMN.

6.6.4 TMpoBOAAT cneuunasnbHble UCMbITAHUS A5 OLLEHKN CBOWCTB NOKPbLITUSA UM OCHOBbI (ONpeaensioT
XUMUYECKNE, MUKPOCTPYKTYPHbIE N MEXaHUYECKNe XapaKTePUCTUKN).

6.6.5 AHanM3MPyIOT TKaHb, NPUCTABLUYIO K UMMAHTaTy, 1lo6ble ee hparMeHTbl NN YacTuLbl.

6.7 Buogerpagupyemblie kKepammyeckme nMnaaHTaThbl

6.7.1 Bcnyvae, ecnim uMnnaHTaT M3roTOB/IEH U3 KEPAMUKM, cuMTaloLLelica paccacbiBatoleiicsa (bnoger-
pagupyemoii). MOXHO NPOBOANTL UCMbITAHUSA, ONUCaHHbIE B HACTOSLLLEM CTaHapTe; OAHAaKO pe3ynbTartbl cie-
AyeT WHTepnpeTvpoBaTb C YYeTOM (IU3MYECKMX W XMMUYECKUX W3MEHEHWN, 3aBUCALMUX OT BpPeMeHU
6uogerpagauun, oxnaaeMoro Ana kepaMmukn JaHHoro Buga.

6.7.2 ViccnepyloT UMNaHTaT Ha NpeAMeT LLe/IOCTHOCTU ero CTPYKTYpbl. B yacTHOCTV OTMevaloT nosiee-

HNEe USMEHEHHbIXY4aCTKOB NOBEPXHOCTN MMN1aHTaTa, y4aCTKOB C pacC/ioeHneMm, noTepAaMn NnokKpbITUA, TpeLn-
HaMu nnun aopyrumun nsMmeHeHuamn.
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6.7.3 ®UKCUPYIOT pPacnonioXeHve No6bIX PparMeHToB UMMIAHTaTa UM Ero YacTUL, M UCCNELYIOT N0BYI0
B3aMMOCBSA3b C NPUIEXALLMMMN TKAHSMU.

6.7.4 AHanNU3UpyioT TKaHb, MPUCTaBLUYIO K UMMNIAHTATY, No6ble ee hparMeHTbl UK YacTuLbI.
7 KnnHunyeckune cBeaneHnda o beHKU,I/IOHI/IpOBaHI/II/I nMnnaHTaTta
[ON51 OLLeHKM KIIMHUYECKUX XapakTepuCTuK NCCefyemMoro UMMNIaHTaTa, B YacTHOCTM, B C/lyuae paspylue-

HUSI MW YXY[LLIEHUSI CBOWCTB, HEO6X0AMMO NPUHMMATh BO BHUMaHWE Ha3HauYeHUe uMnaaHTara, ousnonoru-
yeckue ycnoBus ero pyHKLMOHUPOBAHUS, pe3y/ibTaThl KIMHUYECKUX HabAeHi N Harpy3Ky Ha UMNIaHTaT.
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MpunoxeHune A
(cnpaBo4HoOE)

CTaHgapTHaa opma Ana NpoBeAeHNs aHannsa N3BneYeHHbIX KepaMnyecknx
XUPYPTMUYECKNX UMNIAHTaTOB

MpoTtokon Ns

AaTta npoTtokona

MccnepoBaHne M3BNEYEHHOTO UMnNaaHTara
OTOT OTYET OTHOCUTCA K KOMMOHEHTY Ne n3 BCcero KOMMNOHEHTOB.

CocTosiHMe:  He noBpexaeH O cnomaH O aTpewuHax O noBpeXAEHO apyroe O

MpumeuyaHune — [aHHas dopma sianseTcs PyKOBOACTBOM MO OpraHuW3ayuu WccnefoBaHus umnaaHtara u
npeacTaBfeHNI0 Pe3ybTaToB UCCeA0BaHNS. HENpUMEHNMbIE pa3fesibl MOXHO yAansaTh UM NOMEeYaTb Kak HEMPUMEHM -
Mble. MOXHO co3faBaTth Apyrne hOpMbl, OCHOBAHHbIE HA 3TOM anropuTMe. Mpu HEO6XOAUMOCTM, MOXHO BHOCUTL Pe3y/ib-
TaTbl 4OMNOHUTE bHBIX HABGTIOAEHNA.

JTan luccnepoBaHuna (Hepaspywakuiee)

1 Tun umnnaHTaTta (M3roTOBUTENb U MOAESb)

NaeHTUdD KaLMOHHbIEe OTMETKN pasmepsbl

2 Tun maTepuana (HaCTONbKO TOYHO, HACKO/IbKO BO3MOXHO)

3 Makpockonuuyeckne nccnefoBaHns, BU3yanbHble U C UCNONb30BaHNEM ONTUKU C MaNibiM yBeNUYeHnem (oueHuBatT
kKak ECTb. HET. COMHWUTENbHO nnn HE TPUMEHVWMO — onpepgenuTb nogpo6bHee, ecnu TpebyeTca)

PacnonoxeHune OueHka

a) n3HoC (onNUWunTe NPOsiBNEHUSA)

b) M3MeHeHne uBeTa

C) nepeHoc matepuana

d) uapanuHbl UNK TOoYeYHaa Koppo3nsa

e) pasfeneHune Ha4vacTm

f) KpynHble TpeLw nHbI

[l) KpynHble N MesiK1ue TpelHbl Ha NOBEPXHOCTU

h) ockonku

) 3po3ns noBepxHOCTKN

J) MexaHnyeckne noBpexgeHus

k) makponopuctocTb

) COEAMHEHME C TKAHbIO

T) ApYrvie TUMbl paspyLeHuns
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Otan lluccnegosaHna (B OCHOBHOM Hepaspylawluiee)

JanbHeliWwas oyeHKa NOBEPXHOCTN M BO3MOXHbIX e ekToB Npu 60/1bWOM YBENUYEHUN (C UCNOIb30BaHUEM ONTUYECKOTO
UK 3NeKTPOHHOTO MUKpOCKona)

4 WN3Hoc nuctupaxue (ecnu ECTb, onpegenuTte nonuwunte pacnosioxXeHne n Metog nccnefoBaHus)

a) aAresnoHbli N3HOC

b) abpa3vBHbIA N3HOC

C) nepeHoc MmaTepuana

3) N3HOC e paspyweHne

€) M3HOC #ycTanocTb

f) MHOrOKOMMOHEHTHbIN N3HOC

[l) pacTpeckuBBMUE/MOBEPXHOCTHOE pacTpeckuBaHue

h) nctupaHus, pactBopeHue (onuwuTte noapo6HO)

5 MexaHuuyeckuii otkas (ecnm ECTb, onpeaenute BUA M pacnofioXXeHne oTkasa u MeTo ngeHTudnkaymum)

a) ctatuuyeckasneperpyska

b) cpes

c) n3rné

d) nepekpyuymBaHue

€) CTOoNKHOBEeHMWe

f) ycTtanocTb

[l) yctanocTb, KOMGUHMPOBaHHAsA C

M) pacTpeckuBaHue nog HanpsxeHnem

O uctupaHue & pacTpeckupaHue

j) coueTaHue BbllleHa3BaAHHOTO (MAEHTUPULUNPOBATD)

k) apyroe (ykasaTb)

1) HEBO3MOXHO nAeHTUULMpoBaTh

Otan llluccnepgosaHnus (paspywatwtuiee)
6 Tun maTepuana (ykasaTb MeTO[ aHannsa, CM. npunoxexune B)

a) Xxumwuyeckuii cocTas

7 MunkpocTpykTypa v gedekTbl (MUKPOCKONMYECKOe UcCnefoBaHWe: yka3aTb PacnofioXeHue, OpUeHTauno U Metoz
noaroToBku o6pasua)

a) pasmepsbl 3epeH

b) BKAOYEHUS
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C) BK/IIOYEHMANO rpaHuLamM 3epeH

d) romorennocTs

e) pasnuyHblie g asbl

f) mukponopuctocTb (%)

n) Apyrvue ged ekTbl

1) BHYTpeHHe pacTpeckuBaHue

2) efMHUYHAs TpeLWUHA,

3) MHOXeCTBEHHble TpeLHbl

4) nponcxoxieHue Tpeuw uH

5) TpelnHbl N0 rpaHuLe 3epeH

h) apyrne ocob6eHHoCTH

8 OueHka MmexaHunuyeckux cesoiicts (H/M = HenpumeHUMoO)

a) TBepAoCTb (YKaXuTe MeTof v NoMoXeHne)

b) MNOTHOCTb

C) OTKpbITas NOPUCTOCTb

d) sakpbiTas nopuctocTb

e) ucnblTaHne Ha pa3pbiB (YKaxXuTe pasmep nopueHTayunto obpasua, pabouyo ANnHY)

f) npepen npouyHocTu npu n3rnbe

[l) MPOYHOCTb Ha cxaTue

h) npo4HocTb Ha U3rn6

) MHbleTUNBINCABITAHNA

9 MokpbITUE

a) maTtepuan nokpbITUs

b) COCTOSIHUE MOKPbITUS

C) OUEeHKa 4aCTV OTCYTCTBYHOLLErO NOKPbLITUS

d) npouHocTb HacpBUT

€) NPOYHOCTb Ha paspbiB
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MpunoxexHne B
(cnpaBouHoe)

MeToAbl OLEHKN KepaMMUUYeCcKNX MaTepuanos (NepevyeHb MeX/AyHapoAHbIX CTAHAAPTOB)

B.1 Xumwuueckue ceoiictea

CrtaHpgapTtbel NCO

[ns XxMmnyeckoro aHannsa OKUCK anloMUHUA OCTYNHbI pas3inyHbele ctaHgapTel NCO:

— ISO 6474. Implants for surgery — Ceramic materials based on high purity alumina.

— 1SO 13356. Implants for surgery — Ceramic materials based on yttna-stabilized tetragonal zircoma (Y— T2P).

Apyrne ctaHfapTbl

— ASTM C 560. Standard Test Methods for Chemical Analysis of Graphite.

— NFS 94-065. Materials for surgical implants — Determination of arsenic, mercury, cadlum and lead on coatings
based on phosphate ofcalcium.

— NFS 94-066. Materials for surgicalimplants — QuantitativedetermlInationoftheCafPratloof calcium phosphate.

— NFS 94-067. Materials for surgical Implants — Qualitative and quantitative determination of the foreign phases
presentin calcium phosphate based powders, deposits and ceramics.

B.2 ®un3snyeckne ceoiictea

CranpgapTbel NCO

— ISO 5017. Dense shapedrefractory products — Determination ofbulk density, apparentporosity and true porosity.

— 1SO 468. Surface roughness — Parameters, theirvalues and general rules for specifying requirements.

Opyrve ctangapTsl

— ASTM E 112. Standard Test Methods for Determining Average Gram Size.

— NFS 94-068. Materials for surgical implants — Determination of the crystallinity and apparent size of the apatite
crystallites of hydroxyapatite based powders, deposits and ceramics.

— JCPDS. Sheets 4-077.9-169,9-432: X-ray diffraction standards for calcium oxide, tn-calcium orthophosphate, and
hydroxyapatite, respectively.

— JFCA EC4-001. Testing method for porosity and specific weight of bioceramics (1994).

— JFCA EC4-002. Testing method forgrain size of bloceramics (1994).

— JFCA EC4-003. Testing method of poresimetry for biocerarnto3 (1994).

— JFCA EC4-004, Testing method of surface for bioceramics (1994).

— JFCA EC4-006. Testing method for crystal structure analysis of bioceramics (1994).

— JFCA EC4-001. Testing method of solubility for bioceramics (1994).

B.3 MexaHuuyeckune colicTBa

CrtaHpgapTtel NCO

— Flexural strength (no suitable standard currently available).

— Elastic modulus (no suitable standard currently available).

— Fracture toughness (no suitable standard currently available).

— IS0 9385. Glass and glass-ceramics — Knoop hardness test.

— ISO 4545. Metallic materials — Hardness test — Knoop test.

— IS0 6507-1, Metallic materials — Vickers hardness test — Part 1: Test method.

— ISO 6508-1. Metallic materials — Rockwell hardness test — Part 1. Test method (scalesA. B.C.D. E,F.G.H. K.
N.T).

Apyrne ctaHfapTbl

— ASTM F 1044. Standard Test Method for Shear Testing of Porous Metal Coatings.

— ASTM F 1147, Standard Test Method for Tension Testing of Calcium Phosphate and Metal Coatings.

— JFCA EC4-005. Testing method for Vickers hardness of bioceramtcs.

— JIS R 1610. Testing method for Vickers hardness of high performance ceramics (1991).

— JFCA EC4-007. Testing method for flexural strength of bloceramics (1994).

— JIS R 1601. Testing method for flexural strength of high performance ceramics.

— JFCA EC4-008. Testing method forcompressive strength of bloceramics (1994).

— JIS R 1608. Testing method forcompressive strength of high performance ceramics (1990).

— JFCA EC4-009. Testing method for elastic modulus of biocerartcs (1994).

— JIS R 1602, Testing method for elastic modulus of high performance ceramics (1986).

— JFCA EC4-010. Testing method for fracture toughness of bioceramics (1994).

— JIS R 1607. Testing method for fracture toughness of high performance ceramics (1990).

B.4 O6uwaa nudopmaunsa

— ASTM E 860. Standard Practice for Examining and Testing Items that are or may become involved in Products
Liability Litigation.



FOCT P NCO 12891-4—2012

Mpunoxexnune JA
(cnpaBo4HoOe)

CBE/lJOHUSI 0 COOTBETCTBUM CChIJIOUHBIX MEXAYHAPOAHbIX CTAHA4APTOB
HaluMoHaNbHbIM cTaHgapTam Poccuiickoii Pegepaymm

Ta6nuye [AL

O603HaUYeHNE CCbIIOYHOTO CreneHb O603HaueHne 1 HaMMeHOoBaHNe COOTAeTCTOYIOWEro HaLMOHaIbHOTO
MexayHapoAHOro ctTaHgapTa COOTBETCTBUSA cTaHpapTa
MCO 12891-1:1998 0T FOCT P NCO 12891-1—2012 «WN3BneyeHue n aHanus xmpyp-
rmyeckux mMmnnaHtatos. YacTtb 1. 3BneyeHne n nopspok o6patie-
HUA»
NMpnmevyaHune — B HacToswell Tabnnue MCNONbL30BAHO Clliejylollee yc/0BHOe 0603HaYeHne cTeneHn cooT-

BETCTBMA CTaHAapTOB:
- IDT — naeHTUYHbIe CTaHAapThl.
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