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1 PA3PABOTAH O6uWecTBOM C OrpaHUYeHHO OTBETCTBEHHOCTbO «LINTOnpoekT» (000
«LINTORpoekT»)

2 BHECEH TexHunyeckum KoMuTeToM no ctaHgapTnsaumm TK 453 «mMniaHTaTel B XUpyprum»

3 YTBEPXOEH W BBEAEH B ,£l,El7|CTBVIE Mpukazom dPefepasibHOrO areHTCTBa N0 TEXHUYECKOMY
perynuposaHuto n meTponornn ot 25 gekabpsa 2014 Ne 2135-cT

4 BSAMEH FOCT P NCO 13779-4-2013

MpaBuna NpMMeHeHNs HacTOosLWero craHgapTa ycTaHosneHol B TOCT P 1.0—2012 (pa3gen 8).
MHdopmaumsa 06 n3smeHeHnAxX K HacTosLWeMy cTaHgapTy nybavkyeTca B eXerofHom (Mo COCTOSHUIO Ha
1 AHBapA Tekylero roaa) MH(OpPMaLUVMOHHOM yKasaTene «HauuoHasbHble CcTaHfapTbi», a
ooMuManbHbIl TEKCT W3MEHEeHWA U MOMpPaBOK - B E€XEeMEeCsA4YHOM  MHOPMALMOHHOM yKasaTene
«HaunoHanbHble cTaHfapThi». B cnyyae nepecMoTpa (3aMeHbl) WA OTMEHbl HACTOALLEro cTaHgapTa
COOTBETCTBYLee yBegomeHne OyfeT ony6nvkoBaHO B 6Gamxaillem BbIMyCKe WHAOPMALMOHHOIO
ykaszaTensa «HauuoHanbHble cTaHgapThi». CooTBETCTBYWAs UHhopMmauus, ysejloMNIeHNe U TEeKCThI
pasmMellalnTCca Takke B MH(OPMaLMOHHOW cucTeme obLero nonb3oBaHusa - Ha oduuymansiiom cainTe
defiepanbHOr0 areHTCTBa N0 TEXHUYECKOMY PeryiMpoBaHuio U mMeTponorum B ceTu WHTepHeT
(gost.ru)

© CraHgapTtuHdopm. 2015

HacTtosawumii ctaHgapT He MOXeT 6biTh MOSIHOCTLIO WM YacTUYHO BOCMPOM3BEAEH, TUPaXMUPOBaH U
pacnpocTpaHeH B KadyecTBe O(oMUMANbHOTO U3faHus 6e3 paspelleHuss deaepanbHOro areHTcTBa Mo
TEXHUYECKOMY PerynpoBaHuio U MeTposiorim
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BeepneHue
HacToswwmii ctaHAapT yuuTbiBaeT NOJIOXKEHMA MpoeKkTa MexayHapoaHoro ctaHgapta NCO 13779-4-CD
«mnnaHTatel gna xvpyprun. fmgpokcmanatut. Yacte 4. OnpegenieHne NpoYHOCTU CLENNEHUS MOKPLITUA

(ISO 13779-CD ‘'Implants for surgery — Hydroxyapatite — Part 4: Determination of coating adhesion
strength’)
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HALULWOHANBbHBIW CTAHOAPT POCCWUMNCKOW OSEAEPALUMN

MMMNNAHTATbBI ONA XUPYPT N
r’MAPOKCUVMANATUT
OnpeaeneHve NPOYHOCTU CLENEHUsA NOKPbLITUA

Implants for surgery. Hydroxyapatite. Part 4. Determination of coating adhesron strength
Jata BBegeHus — 2017—01—01
1 0O6nactb NpUMeHeHUs

HaCTOHLLI,VIVI CTaHOapT yCTaHaB/AMBaeT MeTo[ WCNblITaHUA ONA U3MepeHUA NpPOovYHOCTU cuensieHus
I'IOKprTMVI M3 rmgpokcmanatnuTa, npegHasHadeHHbIX A1 UCNOJSIb30BaHNUA B KOMMOHEHTaX XUPYpPruyeckux
NMNJTaHTAaTOoB.

2 HopMaTuBHbIE CCbIJIKM

Cnepgywuwasa HopMaTMBHas CCbllka, MOAHOCTBIO WM 4YaCTMYHO, ABAsSeTCA  06si3aTeNnbHOl npu
NPUMEHeHWN HacToswero craHgapTa. [na faTVpoBaHHbIX HOPMATUBHBLIX CCbIIOK MPUMEHUMO TOJIbKO
yKkaszaHHoe wu3gaHve. [Ins HeAaTVpOBaHHbIX HOPMATMBHbLIX CCbIJIOK MNPUMEHWMO MOCneAHee u3fjaHue
yKasaHHOro gokymeHTa (BK/to4as Bce nonpasku).

MCO 7500-1:2004. MeTannmyeckne matepuasbsl. Bepudukaumsa ctaTuyeckmx 04HOOCEBbIX MalUuH AN
ucnblTaHnin. Yacte 1. AnnapaTbl 418 UCbITaHW HanpshxeHnem/komnpeccueir. Bepudmkauuns n kanmbposka
cuctembl Ansa nsmepeHusa cunbl (ISO 7500-1:2004. Metallic materials — Verification of static uniaxial testing
machines — Part 1l:TensiorVcompression testing machines — Verification and calibration of the force-
measuring system.)

3 TepMuHbI U onpepeneHus

B HacToAwei uacTu cTaHgapTa nNpUMMEHEHbl cnegyloliMe TepMUHbl C  COOTBETCTBYIOLMMU
onpegeneHuamu.

3.1 kepamuyeckuii rmgpokcuanatuTt: FMapokcnanaTuT, NOABEPNSMIACS CnekaHWio ¢ 0bpasoBaHUeEM
NMPOYHOW KPUCTaN/IMYECKO Maccbl B YCMOBUSIX, NPV KOTOPbLIX KPUCTasbl MOPOLIKa CNAaBAAlTCSA ApYr C
OpYrom.

3.2 nokpbiTue: OTAeNbHbIA CNON MaTepuana, HaHEeCEHHbI Ha NOBEPXHOCTb MeTa/I/IM4eckoro wau
HEMeTa/I/IMYeCKOr0 OCHOBAHUS TEPMWUYECKMM CNOCOOGOM METOAOM BbiMapvBaHUs WU NYTEM OCaXAEHUS U3
BO/IHOW cpenbl.

3.3 rugpokcuManatuT:  XMMUYeckoe COoeAuHeHWe € KpucTasnnorpaduueckoin  CTPYKTYpOId,
oxapakTepn3oBaHHO B ®aiine nopowkoBoli audpakumn PDF  9-432  MexayHapo4HOro LeHTpa
OndpakumMoHHbIX gaHHbIX (ICDD). HbtoToH Ckeep, Wwrt. MNeHcnnbeaHmsa. CLUA.

MpumevaHne — xummyeckas gopmyna — Ca,u{POu)b(OH)r

4 OnpefeneHne NPOYHOCTU CUENIEHNA NOKPLITUA N3 rTuapokcnanaTuta

4.1 MpuHLuMN

MpoYHOCTb CLensieHns NoKpbITUA ONpeaensioT, Npuknagbisas pacTArMsaloLLy0 04HOOCHYIO Harpysky K
LMIMHAPMYECKOW MCnbiTaTeNbHOM cOopke, COCTOosLWel U3 04HOro MOKPbLITOrO rMapokcnanaTuTom obpasua,
COe/JMHEHHOrO C KOMMNOHEHTOM 6e3 NOKPbITUSA.

4.2 Annapatypa

4.2.1 VcnbiTaTenbHas MawuHa A5 NPOBOPKM Ha MeXaHW4ecKyl MpOYHOCTb, obecneynsatoLlas
Harpy3ky He mMeHee 50 kH ¢ ToyHOCTbIO + 1 % OT nokasaHUs MOMHON LWKasbl. PacTarMBalollyo Harpysky
npuknagbiBaloT NepneHanKyISPHO K NIOCKOCTU MOKPLITUA.

Bepudmkauma n kanubposka cuCTeMbl A1 U3MEPEHUA CUMbl [0/1KHA COOTBETCTBOBATb CTaHAapTy
MCO 7500-1.

4.2.2 Harpy3o4Hblii 6/10K, UCNOMb3YEMbI ANA Nepefayn Harpysku OT UCMbITATENIbHOW MaluWHbl Ha

N3pgaHue ouymnanbHoe
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ncnbiTaTenbHy0 C60pKY.

Harpy3ouHblii 610K fo/KeH obecrneynBaTb OTCYTCTBUE OTK/IOHEHWIA OCU UCNbITaTeNlbHOW c6opku OT
OCW WCMbITATE/IbHON MalUUHbI, YTOOblI MJIOCKOCTb MCMNbITYEMOrO MNOKPLITUS 6Gblia  NepneHanKynsipHa
Hanpas/IEHUI0 0CEBOI Harpysku.

MpyMepom Harpy3o4Horo 6s10ka, COOTBETCTBYOLWETO 3TUM TPe6oBaHUSAM, SIBASIETCS KOHCTPYKUUS U3
XOMyTa U COeAMHUTENbHOMO WTKTa, ulobpaxeHHass Ha pucyHke 1. O6pasel, C NOKPbITUEM WU KOMMOHEHT
6€3 NOKPbITUA (PUKCMPYIOT C NOMOLLbLIO ABYX NEPNeHANKYIAPHbLIX WTUTOB, YTO MUHUMU3NPYET BHEOCEBYHO
Harpysky.

YcnoBHble 0603HavYeHuns

1 - ucnbiTaTenbHas cbopka: 2 - WTNgThI: 3 -
XOMYT; 4 - NOAMMeEpPHbIA aaresns; 5- ncnoityemoe
NoKpbITUE

PucyHok 1- WnniocTpauus Harpy3o4Horo 6/10ka, No3BO/SIOLLEr0 MUHUMU3UPOBATL BHEOCEBYHO
Harpysky

4.2.3 VcnbiTaTenbHasa cbopka

OnemeHTbl ucnbiTaTenbHoli c6opku (06pasel, C NOKPLITUEM U KOMMOHEHT 6€3 MOKPbITUA) COeANHSIIOT
ApYyr € APYroM C NOMOLLbIO NOIMMEPHOTO afire3nBHOT0 CBA3YIOLLEro MaTepuana.

KOMMNOHEHT 6€e3 NOKPbITUSA A0/KEH OblTb BbINO/IHEH U3 TOTO Xe MaTepuana, 4To U OCHoBaHWe obpasua
C MOKPbITUEM.

Pa3mepbl KOMNOHeHTa 6€3 NOKPbLITUSA A0/HKHLI COOTBETCTBOBATL pasmepam obpasua C NoKpbITUeM.

O6pasubl 418 UCNbITaHWUA AO0/KHBI NPeAcTaBNATb U3 cebs LUWIMHAPbLI C HOMWHANbHBIM AYaMeTpoM B
npegenax ot 25,0 go 25.4 mm. jonycTmoe OTK/IOHEHME Ha AnameTp A0/IKHO ObliTb MeHee 0.2 MM.

MpumevaHue — T1OBEPXHOCTN KOMMOHEHTa 6e3 NOKPbITUA MOXHO NpuaaTtb LepoxoBaToCTb AN1A 6onee
NPOYHOro coegnHeHunsa c Heit NoJIMMEPHOro aAare3sMBHOro Marepuasna.

4.2.4 TlonvMmepHbI afAre3vBHbI  CBA3YKLWMWIA MaTtepyan C MVHUMaNbHOW  afAre3voHHo
NPOYHOCTLIO, HEe MeHee 4YemM Ha 5 MIMa npesblwaLeil aare3snoHHYI0 WM KOTe3UOHHYK MNPOYHOCTb
nokpbITMaA Nn6o pasHoli 34,5 MMa, B 3aBMCMMOCTM OT TOro, kakoe 3HauyeHue 6osblue. Vcnonb3yembiii
NONIMMEPHbIA afre3nBHbI/ CBA3YOLWMI MaTepran AO/DKEH ObiTb yKa3aH B 1l060M oTyeTe 06 UCMbITaHWU.

B cnyyae, ecnn B 061acTu KOHTakTa MOKpbITME MOPWUCTOe, cfefyeT BblOpaTb MOMVMEPHbIi
ajire3viBHbIi  MaTepuasl C Takol BA3KOCTbIO, 4TOGbI NpeAoTBPaTtUTb MNPOHWKHOBEHWE MNOIMMEPHOrO
a/ireavBHOTO CBSA3YKOLLEro Martepuana 4Yepe3 MOKPbITUE K OCHOBaHWK. [POHWKHOBEHWE afresvBHOro
martepuana yepes NnokpbITMe NPUBOANT K NCKEXKEHWUIO Pe3y/ibTaToB WUCMbITaHUS.

MpurogHoCTb knes ANS AaHHOW LUenu OueHMBaeTCA Ha camMOM TOHKOM C/loe MNOKPbITUS  MyTEM
onpegeneHns ero oTCyTCTBMA Ha paspyLLUEHHO NMOBEPXHOCTY.

MpumeyvaHne — [ONA NOKpbITUIA TonwmHoON 6onee 70 Mkm knelr FM1000 c TOAWMHON nneHkn 250 MKm
cnocobeH obecneynTb HafexHble pe3ynbTaTbl. MNocTaswmkom knes FM1000 ssnsietca Cytec Engineering Materials,
Inc.. 1300 Revolution St.. Havre de Grace. MD 21078, USA

4.3 MoparoTtoBka obpasLua c NOKpbITUEM

Kak MrH1MYM, 6 06pa3LoB ¢ NOKPbITUEM AO/HKHO ObITb UCMbITAHO.

MokpbITMEe ucnbITyeMbIX 06pasLoB AO/KHO ObiTb penpes3eHTaTMBHbIM [715 npouecca naasMeHHoro
HaHeceHWs, KOTopbIi UCNbITbIBAETCA: OfMHaAKOBas npegonepauvoHHas NnoaroToBka, ofMHakoBas yCTaHOBKa
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AN NNasMEeHHOro HaHeceHusl, OfMHaKoBble MapameTpbl npouecca, oAuWHaKosas nocneonepauuoHHas
NOAroToBKa (OYNCTKA, CTEPUAN3ALMA U TLL.).

TonwmHa nOKPbITUA [O/KHA OUEHMBATbCA Ha Kaxaom obpasue Hepaspylwawowmm MeToaoMm
(B3BELLIMBAHMEM MOKPLITUSA, BUXPEBLIMU TOKAMMU....) C TEM. YTOGbI KaXAblli MOKPbITLIA 06paseL, Haxoawuncsa B
yKa3aHHbIX [OMYyCKax.

4.4 MNpoueaypa ucnbitaHna

WcnbiTaTenbHylo CO0pPKY MNOMELLalnT B 3aXWMbl  UCMbITATENIbHON MalvHbl A1 NPOBEPKM  Ha
pacTsxeHue Tak. 4Tobbl A/IMHHAA OCb WCMNbITYEMO CO6OpKM coBnafana C HanpasfieHUWeM npuiaraemMoit
pacTarvsalolleil Harpysku. lMpunaraloT pacTArvBalollee ycunime C MNOCTOSIHHOW ckopocTbio (2.5 + 0,5)
MM/MWH, noKa HO O6yfAeT [OCTUIHYTO MOMHOe pas3fesieHne KOMMOHEHTOB. 3anucbiBalT 3HauyeHue
MaKCVHMasibHOM MPUIOXEHHOW Harpy3ku ¢ TOYHOCTbIO Ao 100 H.

Pa3pylieHne moxeT ObITb 3acuMTaHO €C/M OHO NPOM3OLISIO B 30HE pasfena Mexgy NoKpbiTuem u
NoAM0XKOMA UM B camoM NokpbiTun. Ecnn 6onee yem 50% paspylueHuidi NpoucXoasaT No pasgeny Mexay
NOKpbITUEM W K/leeM, TO pe3ynbTaT uchbiTaHna obpasua AosmkeH 6biTb 3abpakoBaH. Ecav npu ucnbitaHnm
06pasLoB ocTanocb MeHee 4 pe3ynbTaToB, TO UCMbITAHME CUMTaeTCs He AeiCTBUTE/bHBIM.

4.5 BblyncneHne nNpoYHOCTU CLENNEHUSA NOKPLITUA

AAre3noHHas Uan Kore3noHHast NPOYHOCTb NOKPbITUA (0) B Meranackansax BblUMCASETCA A1 KaK[oro
o6pasua no cnegytwouein hopmyne:

rae

F - makcumanbHasa Harpyska. H;

A - nsowagb NoNepeyvHoro cevyeHns NOKPbITOro obpasua, MM2

CpefHee 3HauyeHue 1 cTaH4apTHOE OTKNOHEHWE NPOYHOCTU, MOYyYEHHOE Ha Pas/INyHbIX UCMbITYyEeMbIX
ob6pasuax, 4OMKHO bbITb paccumTaHo.

5 OT4yeT 06 UcnbiTaHUK I'IOKprTVII7I N3 rmagpokcnanatTuTa Ha pactaxeHune

OTueT 06 McnbITaHWM AO/KEH BKAOYATb CAeAyoLLyo MHhopmauuio:

a) CCblSIKy Ha HacToAWMiA cTaHAapT;

6) HanMeHoBaHue, agpec U cepTudmkat ncnoiTaTebHoOW nabopaTopun:

B) WAEHTUMUKALMOHHYI WHdOPMaLMI0 0 MaTepuanax, MCMoNb3yeMblX B MWCMblTaTeNbHOW c6opke,
BK/IlOYAA TN NOIMMEPHOro aAre3uBHOro marepuasna u KOMNOHEHT 6e3 NOKPbITMA, NoAPOGHY0 MHhOpMaL Mo
0 No60ii 06paboTke KOHTAKTHOM MOBEPXHOCTU KOMMOHEHTOB 6€3 MOKPbLITUA 1 napaMeTpax LIepoxoBaToCcTu
NOBEPXHOCTW B pe3ynbTate 06paboTku;

r) KO/IMYECTBO UCTMbITAHHbIX 06pasLoB:

) nogpobGHble cBedeHWs O MeTohe, UCMoNb30BaHHOM B Mpolecce npousBoAacTBa 06pasLoB C
NOKpbITUEM, a Takke M6y WAEHTUMDUKALMOHHYI0O MHopMaLuio KacaTenbHO 06pasuoB C MOKPbITUEM
(Hanpumep, AaTy 1 HOMep napTuwn);

€) AmameTp 1 AONYCKN MOKPbITbIX 06pasLoB:

X) MHAVBUAYANbHYIO TOMLLMHY MOKPLITUSA, ONPeAesIeHHYI0 Ha ucnbiTyeMbix obpasuax;

3) BCe 3HAYEHNS MakKCHMasibHOM Harpyskv 1 xapakTep paspyLlleHus (pacc/ioeHne Mexay nokpbiTrem n
OCHOBO, KOT€3MOHHBIA WK paccrioeHne Mexay NoKpbITUEM U Kieem);

1) crnepywoume napaMmeTpbl aAre3MoHHON NPOYHOCTU: MAKCUMyM, MUHUMYM, CpeAHee 3HauyeHue W
CTaHfapTHOe OTK/I0HeHWe:

K) UMC0 3abpakoBaHHbIX 06PA3L0B M YACNO0 OCTaBLUMXCS 06pasL,oB
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MpunoxeHne A
(cnpaBo4Hoe)

Mpouepypa ncnono3osaHua knea FM 1000

Mpu ucnonb3osaHuu kies FM 1000 Heo6xo4MMO MCNONBL30BaTh CeayoLy npoueaypy npuMeHeHus
agresusa:

- BbIpexTe aaresnBHyo NNEHKY No hopme fucka TOro Xe AnamMeTpa, YTo U UCMbITyeMblil obpasel,

- MomecTtute agresvms mMexmay NoKpbITbIM 06pa3L,OM U HEMOKPLITEIM KOHTPTE/IOM.

- lMomecTnte 3TM 4YacTu B COGOPKY, CNOCOGHYK MOAAEPXMBATb YCTOWUYMBOE MNOMOXEHNE Mexay
MOKPbITbIM 06pa3LoM, K/1eeM N HEMOKPbLITbIM KOHTPTENIOM U CMOCO6HLIM MPUIOXUTL MOCTOSAHHYIO cuny oT 0.1
MMa po 0.3 MMa mexay 06pa3Lom U KOHTPTENIOM.

- MomecTtute cb6opky B neyb npu 176°C + 5°C Ha 2-3 yaca.

- W3BnekuTe c60pKy M3 neun n octyauTe eé A0 KOMHATHON TemnepaTtypbl.

- Ypanute usnuWKN KNes Ha BHELLHWX CTOPOHAaX NOKPbITOW M HENOKPbLITON NOBEPXHOCTEN cOHOopKM.
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KnwoueBble cnoBa: uMMAaHTaTbl, MPOYHOCTb CUEN/IEHUSA MOKPbLITUA, MNOKPbITME W3  rugpokcmanaTuTa.
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