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Mpeancnoeue

1 PASPABOTAH OCwWwecTteoM © OrpaHAHeEHHON OTBeTCTEeHHOCTEID  «LUMTCOnpoesTs (000
e TORpoekTs )

2 BHECEH TexHW42CcEiM EOMUTETOM Mo cTasgapTraadumin TK 453 «MuMnnanTaTel B XHPYRIrdn»

3 YTBEPWIEH W BBEAEH B OEWCTBME NMpukazom SepepansHoro areHTCTBa No TEXHHYECKOMY
CETYNHPOBAHWID M MeTpanorid  oT 25 gekabpa 2014 Me 2135-ct

4 BIAMEH MOCT P MCO 13775-4—2013

Mpacuna NoUMeHNaHUA MACMOoSUWess cmaddapmsa yomanoanekk & FTOCT P 102012 [pazden 8).
Hiwbopyayua of UsHMeReruRx & HaomoRweM)y cimandapmy mySnusyemcs & esxesodnas (Mo COCMOANUID Ha
1 sweaps mesyllesoe  2o0da) UHPoDMALUONHONM  ykazamens  sHauuosanekeie cmasdapmes, 3
HULLANBHEID MEKCTT UIMEHENLD O NONPaEcK — &8 CXSMECAYNOM  URDODMALUONHGM KKaZamesTe
eHauUoHaNEHEE cMaddapmels. B coydyae NepecMomps (2aMedsl) UNY omidaksl HSCMoALeso cmandapma
coovnaermomayillies peedoMnetue Bydem omyinukoeads & BAUMIOLWEeNM abiMycKe UHBODMayLsRHO20
yrazamena «Hayuokansnse cmakdapmeis. Coomaamomayiian usdopManus, yeedomaasue U meakcimsi
PEIMELYANMCA Makwe @ UxgbopMayuonHol cucmeme olliess NOTLIOEEHUA — Ha OhULURTEHOM cadne
PadepankHozn aSeHMCIMEa Mo MOEHUYSCKOMY DESYIUDOEaHUKN U MeMPIToaUL & cemu HMamepwem
(gost.ru)

2 CradgapTrHdgropss. 2015

Hactoswmia cTanoapT HE MOMEeT GulTe NOMHOSTER MOM YACTHYHO BOCHDOMIDEAGH, THMRAMMPDRAH M
PACNPOCTRaHEN B kaqYecTee odwUWaneHoro wagauuAa Ges paapewedws $PefepaneHoro areqTcTBa no
TEXHHHECKOMY DETYNMPOBAHMIO 1 METDOMOTHY
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BeepeHue

HacToAw«i CTaHdapT yHUTLIBAET NONCKEHAA NPOEKTa MEXIYHapogHoro cTawgapTa MCO 13779-4-CD
sMnnasTaTel gna xupyprad. Thgpokckanatit. Hacte 4. OnpegeneHde NEpoYHOCTH CUENMEHKA NOKPBTHA
(150 13779-CD "lmplants for surgery — Hydroxyapatite — Part 4: Determination of coating adhesion
strength™)
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HAUWOHANBHBIA CTAHOAPT POCCHMHMCKOW GEJEPAUMUM

HMMMNAHTATEI ONA XMPYPTIHAK
MNMAOPOKCHMANATHAT
OnpefeneHWe NPOYHOCTH CLUENMEHNA NOKPLITARA

Implants for surgeny. Hydroxyapatite, Part 4. Datermination of coaling adhesion strength

ﬁata eBeegednA — 201 T—01—01

1 OBnacTe NpUMMeHEHUA

HacToaw«i cTavdapT yCTaHaABMNWBAST METOO WCNETEHAA 07 WIMEDEHWA NPOYHOCTA CUENNeH ks
MOKPRITHA W3 MMEpoRcHanaTyvTa, NoegHaAIHaYeHHBIX ONR WCNONLICEAHKWA B HOMNOHEHTAaX XHpYRIdYeck|x
MMNMNaHTATOR.

2 HopmaTUBHLIE CChLINKX

Cneayiowan HOpMaTHBHAA CCeINKS, NMOMNHOCTEN WNM YACTHMYMD, ABNRETCA  OobDRaaTeneHoN NpW
NPMMEHEHHH HAaCToRWEero craddapta. [na JaTHpoBaHHbiY HODMATHBHEX CCBNOK MNDHMEHMMO  TOMNEKO
YESAAHHoE Wanauue. [na HegaTHPoOBAHHEY HOPMATWEMHBIX CCIMOE MPUMEHWMO MOCHSOHEs W3IOAHWE
YESAAHHOMD OOKYMEHTA [BENIOYAA BCE NONDARKK).

HMCO T500-1:2004, Merann@yeckne MaTepdant. BepudrkauMs CTaTHYeCKAX OOQHOOCERKX MALUKK ANd
HCNBITAHKA. YacTe 1. Annapatel ANS MCNeITAHKMA HanpaxeHreskoMnpecedel. Beprdikauna K Kanneposka
CHCTEME ONA MAMEDEHKA crnl (150 7500-1:2004, Metallic materials — Verification of static uniaxial testing
machines — Part 1:Tension/compression testing machines — Verification and calibration of the force-
measuring systen.)

3 TepMKUHbI W onpeneneHKA

B HacToAWER YacTH cCTaHgapTa nNpusMeHEMsl  CRegyolde TepMEHE  ©  COOTRETCTBYIOLLIMAK
OnpeneneHusMi.

3.1 KepasMMYecKHA rHAPOHCHANATAT, [HADCKCHANaTKHT, NOGBERMUHWACA Cnekadke ¢ obpalcBaHnem
MPOYHOR KPMCTaNNMYeCck:d MAacckl B YONOBMAR, NPW KOTOPBIX ERWCTANNL MOpOWES cNaBnAnTcA Jpyr ©
BEOyron.

3.2 nokpeiTie. OTOeNsHuId CMOR MaTEpAANa, HAaHeCEHHBIR HA NOoBEPXHOCTE METAMNKYECKOrD WK
HEMETANNWHECKSTD OCHOBAHWA TEPMHU4SCKHM CNocoBoM METOOOM BhINAPHEAHHA MNM NYTEM OCamGeEHWA W3
BOAHOW CoEaLl.

3.3 TrAOpOoKCHanaTMT. XAMWMYECKOE  CcoegMHeHWs ©  EpMcTannorpadd4eckol  CTRYKTYDOR,
OxApAKTEDWICBaAHHON 8 dalne nopowsoecd gadpakumn  PDF 9432 MewgyHapodHors UedTpa
AdpakyroriER ganHex (ICDD), Hewtod Creeg, wT. Nedcinosandn, CLEA.

Mprre4aHuwe — duadeciEn gopayna — Caqg (PO (OH L

4 GHPEAEHEHHE NPOYHOCTH CUENNEHWA NOKPBITHA U3 TMOPOKCHANATHTA

4.1 MNpuHywn

MpoHHoCTE CUSNNEHWA NOKPLITHA ONDEAENSKT, NPUENAGRBAA DACTAMMEIIOW IO OOHOOCHYI0 HAMPYIEY K
UHMHHIDHYECKSHE MCNBITATENRHOA CHOpKE, COCTOAWEH W3 OOHOMD NOEDRITOND rHOpoKCHanaTHToM obpaiua,
CORQWUHEHHOMND C KOMMOHEHTOM GE3 NOKPBITHA.

4.2 Annaparypa

4.2.1 MenwiTaTenLHan MalWWHA ANA NPOBEDKM HA MEXaAHHYECKYHD NPOYHOCTE, obacneYraariLan
Harpysky He sedes S0 kH ¢ To4HoCTED £ 1 % OT NOKAIaHWA NONHOR WKaNnb. PacTArkMeakwyss Harpyagy
NEMKNEGEBAKNT N2PNEHIWKYNSPHD K TAOCKSCTH NOKPETWA.

Bepudukauna W KandbpoBxa cvcTemMis ONA WIMEDEHWA CWNBl AONKHA CONTEETCTEORATL CTAHMOapTy
WSO 7500-1.

4.2.2 HarpyaouHbld GROK, HCNONBE3VEMBEIA ONA NepeaaYsy Harpyskd oT ACNLITaTENEHDW MallkHel Ha

Haganwe odrrumansroe
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HMCNBTaTENBEHYID COopKY.

Harpyaouneid Gnok gonsed 0GecnedYyBaTe OTCYTCTEKRE OTENOHEHMHA OCH WCNLITATEeNsHoR chopeM oT
GCH  MCTIRITATENEHGHE  Malkbel, 4T0DLl MACCKOCTE WCNLTYEMOTS NOKDLITHA GbiNa nepnedgukynapHa
HANEABMEHHID CCRB0A HATPYIKH.

Mpwepom HarpyaoyHoro GNoka, coOTRETCTRYECLLErD 3THM TpelooaHuamM, ARNSETCS KOHCTDYELHMA U3
KOMYTA W COBOMHWTENEHOMD WThdpTa, wichpameHHan Ha prcydke 1. O0paseu © NOKPBITHEM W KOMOOHEHT
Gea NOKPEITWMA GHECKPYIOT © NOMOLWED GBYX NEpNeHguEYNADHLIY WTAgTOE, H4T0 MUHUMHIMPYET BHEO0CERYI0

Harpyary.

YenoBaHbie 0B0IHAYEHWA

1 = MeNbITaTENbHaA cOopka; 2 = WTHEHTEE 3 =
XOMYT, 4 — NONUMEPHEIA Agreass; 5 — MCNETYeMOE
NOKPLITHE

PucyHor 1 - MNmocTpauma HarpysouHoro Gnoka, nojeonaowers MAHMMHINPOBaTE BHEDCeaYIo
HarpyaKy

4.2.3 WeneiraTenkHana cbopxa

ZNemeHTel HCbLITaTeNsHoA cOoprM (oBpazey © NOKPBITHEM M KOMNoHEHT §23 NOKPETHA) COROHHAIDT
APYT C APYTOM C NOMOLWEK NOMWMENHOTD 8ANE3WBHOND CRAIYIOLWEND MATEPKANS.

KomnoHedT Gea NoKpeTHA QOMmEed ObiTe BRINONHEH WA TOMD ME MATEDHaNa, YTO | OCHoBaHWe 0bpasua
C MOKDEATHE M.

PasMmepk kopMroHeHTa el NoKpRTYA oMM COOTEETCTROBATE DAIMEDAM 0DpaIUa C MoOKDET e

Dopaaubl GNA HCNBLITAHKA JOMEHE NPEOCTABMATE W3 CebA UWNKHOPDE C HOMAHANBHBIM JWaMeTpoM B
npegenax oT 25,0 oo 254 mu. JonycTHMoe OTENOHEHWE Ha AMaAMETE AomsHe DoiTe seHee 0,2 M.

rEFIHMEI"IEH]ﬂEI - I'quﬂprucm koMNoHEHTa Gaa NOERERITAA MOEHO NMPEOETE WeDoXOEATICTe ONA Donas
MPOHHGR COSQUHEHAA © HER MANEMEEHDND 3Org3ieHorg MaTeprand.

4.24 MonMMepHslA agreadBHbLIA  CBAIYVIOWHMA MaTEpHAN © MAHMMANBHOHN  30re3soHHOH
NOCHHOCTRHY, HE MEHEE YeM Ha 5 MMla NpeEWWanWed agreddoHHyIo WNH KOTE3IM0HHYID NPoH4HOCTE
NOEPLITERE NAG0 passcia 34,5 MMa, B 3BBEMCHMOCTH ©T TOMD, K3koe sHaqeHwe Donble. Mononbayembii
AOMAMEDHLIA 3OreIHERER CRATYIWMA MaTepHan QoNHed SeTe yE33an B Mnobom oT4eTe of MCnBTaHmud.

B cny4ae, acnk 8 oBMacTH KOHTAKTa MOoKDLITHE NOpHUCTOE, CNegyeT Beibpate nNonvMepHsLii
agreadeHelil MaTepWan © TaKoH BRAKOCTEK, YTo0bl NPedoTEpaTHThE NPOHWEHOBEHHE NONAMEpHOTD
AOMEaWBHOrG CERIVIOWErD MATEpHana 4epe3 NoKPeITHE K oCHOBAHWK. [pOHHKHOBEHWE AOreIWaHorD
METEDHAND YEDES NOEDEITHE NPHUB0OMT K MCKEEEHHIO DEIYNETATOR MCHLTAHMA.

MpHrogHocTe KENeq ONA JaHHoW L4end OUeHWBAETCA Ha CaMoM TOMKOM CMoe NOKpBITHA  NYTEaM
ONQEJENSHWA &ro OTCYTCTBWA HA PaapyLWUeHHDH NoBepXHOCTH.

Mpumedadne — OnA NOEPRITHA ToNW@HoR Gonese 7O wmem knair FMA0DD C ronwmboR nneded 250 sem
crocober obecnaddTe HaOesHeE pasyneTate. Nocraswmeas kneA FMI000 senpetcA Cylec Engireering Materigls,
inc.. 1300 Revolution 5., Havre de Grace, MD 21078, USA

4.3 NogroToBka cBpaaua ¢ NOKPLITHEM

Kax MuHusyi, 6 o0pasyoe ¢ NoKPBITHEM DOMKHD GhiTe HCMNLITAHD.

MoKpETHE MCNBTYEMBIX 00QA3LOE DOMKHO OwiTe PENPEISHTATUEHGLIM ONA NPOLEcca NNSAMEeHHOrD
HAHECEHMA, KOTOPBIA MCNETLIBASTCA. OOMHAKDEaAA NPEZONepauuoHHas NoAroToRKa, O0MHAK0EaS YCTAHOBKS

2
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OANA MA33IMEHHOID HaAMECEHHd. OOMMAKOBEIE MapaMeTpel NPOoUecca, oOUMakoBRas NocheonepaluoHHan
MoAroTORKA (OUMCTES, CTERMNMIALMA ¥ T.0.).

TonwuHa nNoEDLITHS  J0MCEMa  OUEHKMBATECA Ha  kasaow ofpaiue HepaspywamliMs  MeToaom
(BARELUABAHAEE NMOKDLITHA, BAXPEAEIMA TOKAMA.. .} CTemM, YToS6 KAHOEA NoKpRiTHA 0Dpaiey, HAX0OWNCA B
YEAIAHHBE QOMYCKAX.

4.4 Npouenypa HCNEITAHWA

Menutarenesvid cOopey NOMEWAKNT B 334MMEl WCNHTATENRHOR MAWWHE 008 NPOBSPKW  Ha

pacTEseHWe Tagk, Y4T08e ANWHHAA OCh WCNBTYEMOR CGOpKK coBnajana © HanpasneHdeM Npunarasmon
pAcTRrKMBaKWerd Harpyakn. NMpunaraoT pacTAMMBaKWEs YOWNWME © NOCTOAHKOW ckopocTeo (2.5 + 05)
MBMKMH, MoKa HWe GygeT DOCTHMHYTO NoNHoe pasjjeneHde KOMNOHEMTOB. 3andcbiBamnT  JHadelde
MEKCHMaNEHOW NPHMNOHEHHON HAarpyakd © TOMHOCTRG oo 100 H.

PazpylleHie MOMET GbiTh 3ACUMTAHO eCnW OHOD NPOWIOWNS B 3oHE pa3fena Memgy NoEDbITHEM K
NOATOKKOR MNH B Camom NOEPsITHA. Ecnk Gonee wem 50% paapylWeHid NpOMcxodAT No pasgeny memxay
MOKPEHTHEM W KNEEM, TO pEIYNLTAT WCNeTadiA cbpaiya gonmed OeiTe JabGparooad. ECnd npu HonbITakdK
ohpasyons ocTanoch MEHeE 4 PEayNETATOR, TO MCNETAHWE CHMTAETCA HE JERCTEHMTENLHBIM.

4.5 BeiuMCneHHe NPOYHOCTH CUEMNNEHHA NOKPLITHA

ANTE3WoHHAR MNK KOre3MoHHAA NPOYHOCTE NOKPETHA (0} 8 MEranackanax BEYMCcNReTce GNA k¥ aorn
ofipazya no cnegyolwei dpopsyne:

roe
F = makcumaneHan Harpyasa, H;
A = nnowaas NonepeYdHore CeYeHda NokpeEToro obpaiauya, MM
CpeaHes JHa4eHWE W CTAHOADTHOR OTKNOHEHHE NDOYHOCTH, NOMYYEHHOE HE PaINUHHLIX MCMBTYeMbIX
obpasyax, aonHHe BulTe pACCYHTAHO.

5 OTyeT 06 MCNLITAHMMK HDKPI:ITHFI- M3 NTMOPOKCHMaNaTHTa Ha pacTAXEeHHE

OTyeT ob MCNBITAHKK DOMNEH BENOYATE CIEny oWy MHEODMALLIKID:

8) CORNKY HA HACTOAWMWA CTaHOapT,

£) HaWMEHOBAHME, 3APEC W CERTHMMWKAT MCNBTATENEHOR NA0oPATODKIA;

B) WOBHTAGHKAUMOHEYIO WHEOopMaLMo O MaTepranax, HCNoNbBaveMblX B WCNETaTEnsHOR COopre,
BEMIOHAA THN NONWMMERHOND 30M8IMBHOMN MaTEDHMANA M KOMIOHEHT Bea NOKPLITHA, NoADOBHYIO MHEODMAaLLIKID
o Nebod obpaboTHe KOHTAKTHCKR NOBERXHOCTH EOMMOHEHTORE B3 NoOKPETHA W NAapaMEeTpay WepoxoBaToCTH
MOBSOXHOCTH B peaynsTaTe obpaboTim,

) KOMMYECTBO MCNETaHHeEX 0BpaUon;

A nogpofHele CEEOEHWA O METOOE, WMCNONLI0BadHOM B MPOUeccR NMPoMIBOOCToa OOpA3IUoB
MOKPETHEM, & TaKHe Mobyio WOEHTHEHEALWOHHYID WHDODMALWMG K3CaATENEHS ODPAILOE © MOKDBITHEM
(Hanpumep, JaTy 1 HOMED NApTHA];

2) OHamMeTp U GONYCKA NOKDEITEX 0DpaUos;

W) MHOWEAOYANEHYID TOMWWHY MOKPRTHAA, CNpeOenaHHys: Ha WCNHMTYEMbIK obpaiuax;

3) ACE IHAYEHWA MAKCHMANLHA HAMPYAXA KM XapakTep paipylledna (paccnoeHHe Memoy NoKDsITHEM 1
OCHOBOR, KOMEIMOMHEIA WKW DACCNORHAE MENDY NOKPEITASM W KNeam ),

W) cnegyiolne napaMeTpsl AAreadoHHOR NPOMHOCTH. MAKCHMYR, MAHNMYM, COEOHER IHAYEHWE W
CTAHOADTHOR OTENOHEHHE,

i) qucno aabpanoBadHex 0BpasL0R W YHCNo OCTABWKMKCA obpaiuoe
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Mpunoxerne A
(cnpaBodvHO)

MNpouenypa vecnonbsosadvA knea FM 1000

Ml wononesosaHd« knea FM 1000 Heobioguso HCNoNeE30BaTh CNEdVIOWYI0 NEpOUedyEyY MPUMMEHEHHA
AQreanea;

- BepemTe agresHieHyio nnéHky ne opsMe QUCKa TOr Me JHamMeTps, 4T0 W NI TYEME R oGpascy.

= MNoMecTWTE 3Qresde Me®ay NOEPEITEM 0Gpa3UoM W HENOEDLITEIM KOHTETENOM.

- Mosmecture aTW dacTd 8 cOopky. cnocofMyy NOLOEQWMBATE YCOTORYMBOE NONDKEHWE MEXTY
NOKPLITEIM COPEILOM, KNEEM M HENOKPRThIM KOMTRTEMN0M W CNoCODHBIM NPWIONMTE NOCTOARKEYW ciny ot 0,1
MMa go 0.3 MMa meway obpasyom B KOHTPTEmNoM.

- NowmecThTe CGOPKY B Neds NpM 176°C + 5°C wa 2-3 yaca.

= MaeneknTe CEOpKY M3 MeYM W OCTYOWTE 88 00 KOMHATHOW TeMNeparyph.

- YOanuTe WanWWKEd KNeq Ha BHELLHMY CTODOHEX NOKPETOR W HeNOKPBITOR NOBSDXHOCTER CHODHM,

4
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EwGnuorpaduna

[1] WCo 13779-4 MWmnnawtatel gnAa  xupyprvd.  Meapokckanatir. Yacte 4. MNospeiTHRE K3
rMOPOKCHanaTHTa. OnNpeaeneHqe NPoYHoCTd cuennedkna nokpeitie.  {(1IS0OCD 1377594 "Implants for
surgery — Hydroxyapatite — Part 2: Determination of coating adhesion strength™ 1SQ/TC 1500SC
1ANG W 200 Date: 2014-03-13)

[2] ASTM F 1809 Crangaptsan cneuwdHEauss nokpemui wa  docdata  saneydAa  an\
HMMNARTAUMOHHENX MaTepranos (ASTM F 1609 Standard specification for calcium phosphate coatings
for implantable matenals).

[3] ASTM F 1185 CradgaprHan cheuddrEauda cOSgWHEHHE KEpaMHYBECKONs FHOPOHCHanaTHTa,
WMCMONEIYEMEX ONS XUDYDIAYECKHx dWMnnadtatoe (ASTM F 1185 Standard specification for
composition of ceramic hydroxyapatite for surgical implanis).

[4] ASTM C £33 CTaHOapTHEE METOOR! HCMLITAHME ONA OUSHEM A0re3WOHHSN WM KOreanoHHoR
NPOYHOCTH NOKPBITUR, HAHBCEHHBIX METOLOM NMNAMEHHOTO Hanknedks (ASTM C 633 Standard test
method for adhesion or cohesion strength of flame sprayed cl:ualings1':|.

[5] BS 5350-C15 MeTogk HCNBITAHKE AQreidBHER MATEpWanos. Kneeswid COoegMHeHks. TeoTel Ha
MEXIHWHESCKYID NMPOYHOCTE. ONpedeneHie NooHHoOCTA CENEMBaHHA NYTeM WCNbITAHWA H3 cpea o
NoMoWsn cKatia (BS 5350-C15 Methods of test for adhesives. Adhesively bonded joints: mechanical
tests. Determination of bond strength in compressive shear).

[B] JIS H 8666 MeTogk MCNBTAHHMA KEPAMWAYECEME NOKDLITHA, HAHOCHMBIX METOOOM Hanwnenwa [(JI1S H
a8666 Test methods for ceramic sprayed coatings).

[7] NF 594-072 MaTtepransl ANA XHMpYEraYeciis HMNNadTaTos — OnpegeneHie npoYysocTH CUenneHns
nNp# pacTiEesu DochopHOKANBUMEREE NMOKPETHRA ONA Buome MUMHCKOTS NpuMeHenks (NF S394-072,
Materials for surgical implants — Determination of tensite adherence of phosphocalcic coatings for
bicmeadical applications).

'"MepecwoTpeq e 1999 1.
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