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Mpeancnosue

1 PA3BPABOTAH OO6uwecTtBOM C OrpaHUYEHHOW OTBETCTBEHHOCTbIO «LNTONpoekT» (000
«NTONpoekTy)

2 BHECEH TexHu4yeckum KOMUTETOM No cTtaHaapTudauum TK 453 «AmMnnaHTaThl B XUPYprumy

3 YTBEPXOEH V1 BBEJEH B OEWCTBMUE Mpukasom denepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynupoBaHuio u Mmetpornorunm ot 25 gekadpsi 2014 Ne 2135-ct

4 BBAMEH I'OCT P UCO 13779-4—2013

lMpasuna npumeHeHuss Hacmosiweeo cmaHO0apma ycmaHoesneHbl ¢ TOCT P 1.0—2012 (pa3den 8).
UHpopmayusa 06 usMeHeHUsX K Hacmosawemy cmaHdapmy nybrnukyemcs e exe200HOM (10 COCMOSHUIO Ha
1 saHeaps mekyweeo eoda) UHpOpMaUUOHHOM yka3amesie «HayuoHarnbHbie cmaHOapmbi», a
ocuyuaneHbIli mekem U3MEHeHUU U ronpasoK — 8 EXEeMECAYHOM  UHGOPpMaUUOHHOM yKasamerse
«HauyuoHanbHblie cmaHOapmbly». B criydae nepecmompa (3ameHbl) unu ommeHbl Hacmosujeeo cmaHlapma
coomeemcemeyiouiee yesedomneHue 6ydem onybrnukoeaHo 6 bnuxalwem e6blrycke UHHOPMayUOHHO20
ykazamensa «HauyuoHarnbHble cmaHO0apmbi». Coomeememeyiowas UHgpopmayus, yeedomneHue U mekcmsol
pasmewiaromes makxe 8 UHopMayuoHHOU cucmeme obuieeo rnosb308aHUs — Ha oghuyuabHoM calime
®dedepanbHO20 azeHmMemea 10 MEeXHUYECKOMY peaynupogaHuro U memporsnoauu e cemu ViHmepHem
(gost.ru)

© CraHpapTtuHdopm. 2015

Hacroawmit ctaHgapt He MOXeT ObiTb MONHOCTBLIO UMW YacTUYHO BOCMPOW3BEAEH, TUPAXKUPOBAH U
pacnpocTpaHeH B KayecTBe oduuManbHOro usgaHus 6e3 paspelseHus degepanbHOro areHTcTea no
TEXHUYECKOMY PEerynmpoBaHuio 1 METPONOrin
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BBepneHue

Hacroawuin ctaHgapT y4uTbiBaeT NOMOXEHMA NPOEKTa MexayHapoaHoro ctaHgapta MCO 13779-4-CD
«MmnnanTaTbl ana xupyprun. f'mapokcnanatut. Yacte 4. OnpegeneHve NPoYHOCTU CLENSIEHMA MOKPbITUA
(ISO 13779-CD “Implants for surgery — Hydroxyapatite — Part 4: Determination of coating adhesion

strength”)
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HAUMWOHANBbHBIW CTAHAAPT POCCUUCKOWN OSEAEPALUUMU

UMNNAHTATBI AN XUPYPIruun
TMAPOKCUANATUT
OnpepaeneHne NPOYHOCTU CLENNEHUA NOKPLITUA

Implants for surgery. Hydroxyapatite. Part 4. Determination of coating adhesion strength

Dara BBegeHua — 2017—01—01

1 O6nacTb npuMeHeHUs

HactoAawmi CTaHaapT yCTAHABMUBAET METOA MCMLITAHMA AN W3MEPEHWs NPOYHOCTM CLEenseHns
NOKPLITMIA W3 TMAPOKCUANATMTA, NPEAHA3HAYEHHLIX AN UCMNOMbL30BAHUA B KOMMOHEHTAX XMPYPruyeckux
UMMNNAHTATOB.

2 HopMmatuBHbIe CCbINKU

Creaylowas HOpPMaTUBHAsi CCbifka, NOMHOCTbIO WM 4YacTUYHO, ABNAETCS  o0s3aTenbHOW npu
NPUMEHEHUN HaCToALWero craHaapra. [na AaTMPOBAHHLIX HOPMATUBHbLIX CCbIMOK NPUMEHUMO TOSbKO
yKasaHHoe wusfganue. [ns HeaaTUpPOBAHHbLIX HOPMATUBHLIX CCbINOK NPUMEHMMO nocneaHee wusgaHue
YKa3aHHOro AOKyMeHTa (BKIo4as BCe Monpasku).

MNCO 7500-1:2004, MeTtannuueckue marepuansl. Bepudukauma craTudeckmx 0g4HOOCEBbIX MALLUH ANA
ucnbiTaHui. Yactb 1. Annaparbl AN UCNbITAHUIA HanpshkeHuem/komnpeccuein. Bepudmkauusa u kanubposka
cuctemsl Ans usmepenus cunbl (ISO 7500-1:2004, Metallic materials — Verification of static uniaxial testing
machines — Part 1:Tension/compression testing machines — Verification and calibration of the force-
measuring system.)

3 TepMUHbI 1 onpeaerieHns

B HacToswed uvacTu craHpapta nNpUMEHEHbl cneaylowme TEePMUHbl C  COOTBETCTBYIOLLMMM
onpeaeneHusaMu.

3.1 kepaMuyveckuii ruapokcuanaTut. 'mapokcuanaTuT, NOABEPrIMNCA CNEKaHUIo ¢ obpa3oBaHuem
NPOYHOW KPUCTaNNUYECKON MacCbl B YCROBUAX, NPU KOTOPbLIX KPUCTaNMbl NOpoLIKa CNnaBnailoTca ApYyr C
APYrom.

3.2 nokpbiTue: OTAenbHbIN CNOM MaTepuana, HaHEeCEHHbIN Ha NOBEPXHOCTb METansIM4ecKoro Unu
HeMeTarnsIM4eckoro OCHOBaHUA TePMUYECKMM COCOBOM METOAOM BbiNapUBaHUA UMK NYTEM OCaXKAEHUS U3
BOAHON cpeapbl.

3.3 rmMapokcmuanatuT: XUMMYECKOe COeAMHEHWe C  Kpuctannorpaduyeckow  CTPYKTYpOWA,
oxapaktepusoBaHHoi B Qaiine nopowkoBon audpakuumn PDF  9-432 MexayHapogHOro LUeHTpa
AndpakunoHHbIX AaHHbIX (ICDD), Hbioton Ckeep, wir. MNeHcunbeanua, CLUA.

MpumeyaHune — xumudeckan popmyna — Caio (PO4)s(OH)2.

4 Onpe,qeneHme MPOYHOCTU cLenmeHnd NOKPbITUA U3 rMgpoKkcuanaTutTa

4.1 MpuHUMN

MpoOYHOCTL CUENneHust NOKPLITUSA ONPEAENAIOT, NPUKNAAbIBAA PACTATMBAIOLLYIO OAHOOCHYIO Harpy3Kky K
LMIMHAPUYECKON UCMbITATENBHOW COOpKe, COCTOALWEN M3 OAHOrO MOKPLITOro ruapokcuanatutom obpasua,
COEAMNHEHHOrO C KOMMOHEHTOM 6e3 NOKPbLITUSA.

4.2 Annaparypa

4.2.1 UcnbiTaTenbHaa MallMHa AN NPOBEPKM HA MEXaHMYECKYI0 NPOYHOCTb, o6ecneunsanwas
Harpy3ky He meHee 50 kH ¢ To4yHOCTbIO * 1 % OT nokasaHuA NONHOM LWKanbl. Pacrarusaiowyo Harpysky
NpUKNaabIBaloT NEPNEHAUKYNSAPHO K NIIOCKOCTU NOKPLITUS.

Bepudumkauma u kanubpoBka CUCTEMbI ANA U3MEPEHUS CUMbl AOSPKHA COOTBETCTBOBATL CTAHAAPTY
MCO 7500-1.

4.2.2 Harpy3ouHblif 6510K, UCMONb3yeMbI AN NEpefadn Harpy3km OT UCMbITATENbHON MalLWHbI HA

Uspanue ouumnanbHoe
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UcnbITaTenNbHYIO COOpKy.

Harpy3souHbiit 610k gorkeH obecneunBaTb OTCYTCTBUE OTKIOHEHWI OCU UCMbITaTeNbHOM cOopkM OT
OCH UCTbITATESIbHOW MalMHBI, YTOObI MAIOCKOCTb MUCMLITYEMOIO MOKPLITUS Obina nNepneHAUKynspHa
HanpasneHnIo 0CEBOI Harpy3Ku.

MpumMepoM HarpysouHoro 65oka, cOOTBETCTBYIOWErO 3TUM TpeBGoBaHNAM, ABNAETCA KOHCTPYKLMUS U3
XOMyTa N coeAnHUTeNbHoro wrudta, usobpaxkeHHaa Ha pucyHke 1. OGpasel] ¢ NOKPLITMEM N KOMMOHEHT
6e3 NOKPLITUS PUKCUPYIOT C MOMOILBIO ABYX NEPNeHANKYNAPHLIX WTUATOR, YTO MUHUMU3UPYET BHEOCEBYIO

Harpysky.

YcnoBHble 0603HaYeHUA
3
1 — ucnbiTaTtenbHas cbopka; 2 — wmdTbl; 3 —
XOMYT; 4 — NONNMEPHBIA aAresms; 5 — UcnbiTyemoe |1
noKpbITHe d 1k
i
5 || ||
b
f
L
. 2
3—

PucyHok 1 — UnniocTpauus Harpy3ouHoro 6noka, No3sonsiowero MUHUMM3UpOBaTb BHEOCEBYIO
Harpyaky

4.2.3 VcnbiTaTenbHaa coopka

OnemeHTbl UcnbiTaTenbHoi c6opkn (06pasel ¢ NOKpbITMEM M KOMMOHEHT 6e3 NOKpbITUSA) COeANHSIIOT
APYT C APYIOM C MOMOLLbIO MOMIUMEPHOro aire3uBHOIO CBS3ylOLLEro Marepuana.

KomnoHeHT 6€e3 NoKpbITUA AoMKeH ObITb BLINOMIHEH M3 TOTO XXe Matepuarna, UTo U ocHoBaHue obpasua
C MOKpbITUEM.

Paamepbl koMrnoHeHTa 6e3 NoKpbITUS JOMKHbI COOTBETCTBOBATb pa3mepaM obpasLja ¢ NOKpbITUEM.

OO6pas3supbl AN UCMbITaHUSA J0IKHbLI NpeAcTaBnaTb U3 cebs LMNMHAPLI ¢ HOMUHANbLHLIM AUamMeTPOM B
npeaenax ot 25,0 go 25,4 mm. [lonycTuMoe OTKIOHEHNE Ha AUamMeTp AOIDKHO BbiTh MeHee 0,2 MMm.

I'Iplnmeanme —_— nOBerHOCTVI KoMrnoHeHTa Ge3 NOKPbITUA MOXHO Mpuaatb LWepoxoBaToCTb ANA Gonee
NPOYHOIro CoeJUHEeHNA C Hel noMmMmepHoro agreamBHoOro Martepuana.

424 TlMonumepHbI# aaresuBHbLIM CBSA3YIOWMA MaTepuan C MUHUMAaNbHOW  azre3VoHHOMn
NPOYHOCTbIO, HE MeHee uYemM Ha 5 MIMla npeBblwalouleil aZre3voHHYI0 WM KOT€3WOHHYI0 MNPOYHOCTb
nokpbITUs NMbo pasHoit 34,5 MIla, B 3aBUCMMOCTM OT TOro, Kakoe 3HauyeHue Oonbue. Mcnonb3yembli
MONMMEPHbI aAire3NBHbIN CBA3YIOLMIA MaTepyuan AorkeH ObITb ykazaH B Nobom oTyeTe 06 ncnbiTaHum.

B cnyuae, ecnu B 00nacTM KOHTAKTa MNOKpbITUE MOPUCTOEe, creayeT BbiOpaTb MNONUMEPHLIA
aAresvBHbI MaTepuan ¢ Takoil BS3KOCTbIO, UTOObI NpeaoTBpPaTUTL MPOHUKHOBEHME TMOSIMMEPHOIO
aireauBHOro CBA3YIOlLIEro MaTepuana uyepe3 MOKPbITUE K OCHOBaHMIO. [MpOHMKHOBEHUE ajre3uBHOMO
maTepuana yepes MoKpbITUE NPUBOAUT K UCKKEHUIO pe3yrbTaTOB UCTILITAHMUA.

MpurogHocTb Knes AnNs jAaHHOW LENW OLEHMBAETCS Ha CaMOM TOHKOM CIOe MOKPbITUSE NYTEM
onpejeneHns ero oTCyTCTBUS Ha pa3pylueHHOM NOBEPXHOCTH.

MpuMmeuaHne — [Onga nokpbiTuii TonwmHoi Gonee 70 mkm kneii  FM1000 ¢ TtonwmHoi nneHkn 250 MKMm
crnocobeH obecneunTtb HagexHble peaynbrarbl. MNocTaBwmkom knesa FM1000 sensetca Cytec Engineering Materials,
Inc., 1300 Revolution St.,, Havre de Grace, MD 21078, USA

4.3 NMoaroTroBka oOpasLia ¢ MOKPbLITUEM

Kak MMHuMyM, 6 06pasLIOB ¢ MOKPLITUEM AOIMKHO ObiTb UCMbITAHO.

MokpbITMe McnbITYyeMbix obpa3LoB AOMKHO ObiTh penpe3eHTATUBHLIM AN npouecca NiasMeHHOro
HaHeCeHus1, KOTopbli MCTbITbIBAETCS: 0ANMHAKOBasA NpejonepaunoHHas NOArOToBKa, oiMHaKoBasi yCTaHOBKA
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ANs NNasMEeHHOro HaHeCeHWs, OAMHaKOBble NapaMmeTpbl Mpouecca, OAMHAKOBas nocneonepauuoHHas
noAaroToska (0UMCTKA, CTeEpUnu3auusa u T1.4.).

TonwumHa nOKpPbLITUSI AOMMKHA OLEHUBATLCA HA Kaxaom ofpasue HepaspyLialowuMm MeToaoMm
(B3BELULMBAHUEM MOKPbITUSI, BAXPEBLIMUA TOKaMM....) C TeM, YToObl KaXKabili NOKPLITLIN 0Opa3eL HaxoaAuncs B
yKa3aHHbIX AornycKax.

4.4 Npoueaypa ncnbitaHua

UcnbiTatenbHylo cOOpKy NOMELWAlT B 3aXXMMbl MCMLITATENbHOW MaLUMHBLI ANA MPOBEPKM Ha
pacTaxeHue Tak, uTobbl ANMHHAs OCb UCMLITYEeMOW COOpkM coBmajana C HanpasfieHUeM npunaraemon
pacrarusaiowen Harpyskud. [Npunaralor pactsrMpailowiee ycunue C noCTOSAHHOW ckopocThio (2,5 + 0,5)
MM/MWH, MOka He OyAeT [AOCTUIHYTO MNONHOe pa3ferneHMe KOMMOHEHTOB. 3anuchbiBaloT 3HaYeHue
MaKCUMarnbHOW NPUMOXEHHOW Harpy3ku ¢ TOYHOCTLIO 40 100 H.

Pa3spylieHne moxeTt ObiTb 3aCHUMTAHO €CNKU OHO MPOM3OLLNIO B 30HE pasaena Mexiay MOKPbITUEM U
NOANOXKKON UnuM B CamMOM MOKpbiTuKU. Ecnn 6onee yem 50% paspyLLeHuit NpOUCXoasaT Nno pasaeny mexay
NOKPLITUEM U KNEeeMm, TO pe3ynbTar UCNbITaHuA 06pasua AormkeH ObiTb 3abpakoBaH. Ecnu npu ucnbitaHum
06pa3LoB 0CTanocb MeHee 4 pe3ynbTaToB, TO UCNLITAHUE CUUTAETCH HE AEWCTBUTENbHbIM.

4.5 BblyucneHue npoYyHOCTU CUENNeHnA NOKPbITUA

AJre3voHHas Unm KOreauoHHasi MPOYHOCTb NOKPLITUA (C) B Meranackansx BbMUCNAAETCA ANs KaXaoro
o6pasua no cneayiouien popmyne:

roe

F — makcumanbHas Harpy3ka, H;

A — nnowaabL NonepeyHoro ceveHus NOKpLIToro obpasua, MM,

CpeaHee 3HaueHue U CTaHAApPTHOE OTKMOHEHUE NPOYHOCTU, MOSTyYEHHOE HA Pa3NUYHbLIX UCTILITYEMbIX
obpa3syax, A0IDKHO ObITb pacCUUTAHO.

5 OT4yeT 06 UCNbLITaAHUM NOKPLITUNA U3 TMAPOKCHANaTUTa Ha pacTsXkeHue

OT1yeT 06 UCnbITaHUK AOIHKEH BKIOYATL CrieayioLLyo MHOPMaLuIo:

a) CCbINKY Ha HACTOALLMI CTaHdapT;

6) HaumeHoBaHue, agpec U ceptTudukaT ucnbiTaTenbHON naéoparopum;

B) WAEHTUMDUKALMOHHYIO WHpOPMaLMIO O maTepuanax, MCNoNb3yeMblX B UCMbITATENLHOW COOpKe,
BKITIO4AsA TUN NOMMMEPHOro aAre3MBHOro Matepuana u KOMNoHeHT 6e3 NOKpbITUsI, NoAPOBHYI0 UHOpPMaLWIo
0 nio6oi 06paboTke KOHTAKTHOI NOBEPXHOCTU KOMMOHEHTOB Ge3 NOKPbITUSA U napaMeTpax LepoXoBaToCTH
NOBEPXHOCTU B pesynbTare 06paboTkuy;

r) KONMUYECTBO MCMbITAHHLIX 06Pa3LoB;

A) noapoGHble CBeAeHUs O MEeTOAe, WCMONb30BAHHOM B MPOLECCE MPOU3BOACTBA 00pasuoB ¢
MOKPbITMEM, A Takke Nyl MASHTUMDUKALMOHHYIO MHGOPMaUUIO KacaTenbHo 06pasuoB C MOKPbITUEM
(Hanpumep, Aaty 1 HOMep napTuu);

€) amameTp U AOMNYCKM NOKPbITbIX 06pa3L0oB;

)K) MHAUBWAYANbHYIO TOMLUMHY MOKPLITUA, ONpeaeNieHHYI0 Ha UCnbiTyembix oBpasuax;

3) BCE 3HAYEHWUA MAKCHMAanbHOW HArpy3ku U Xxapakrep paspyLueHus (paccrioeHue Mexay NoKpbITUEM W
OCHOBOM, KOT€3MOHHbIA SN PACCIIOEHNE MEXAY NOKPLITUEM U Kneem);

n) crneaylowe napameTpbl aare3vOHHON MPOYHOCTM: MAaKCUMYM, MUHUMYM, CPEAHEEe 3Ha4YeHue u
CTaHAapTHOE OTKMOHEHUE;

K) uncno 3abpakoBaHHbIX 06pa3LOB M YMCIO OCTaBLUMXCA 06pasLoB
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Mpunoxexue A
(cnpaBo4HoOe)

Mpoueaypa ncnonb3soBaHua knea FM 1000

Mpu ncnonb3oanum knes FM 1000 Heo6x0aMMO MCNOMb30BaThL CREAYIOLLYIO NPOoUeaypYy NPUMEHEHUSA
aaresusa:

- BoipexTe agreamsHyto nnéxHky no hopme Aucka TOro e AuaMeTpa, YTo U UCNbITYEMbIN obpasel,.

- MNomecTute aaresuB Mexay MNOKPbITbIM 00Pa3LOM U HEMOKPbITLIM KOHTPTEMOM.

- Momectnte 3t yactm B COOPKY, CMOCOOHYK NOAAEPKUBATL YCTOWYMBOE MNOMOXEHWUE MEXAY
MOKPbITbIM 00Pa3LIOM, KNEeM U HEMOKPLITbIM KOHTPTENOM U CMOCOOHBLIM NPUMOXUTL NOCTOSAHHYIO cuny ot 0,1
MMa go 0,3 MIMa mexay o6pa3sLoM U KOHTPTENOM.

- MomecTute cGopky B nevb npu 176°C + 5°C Ha 2-3 vaca.

- WN3Bnekute cOOPKY U3 neymn u ocTyaute eé€ 40 KOMHaTHOW Temneparypbl.

- YaanuTte U3nuLLKu Knest Ha BHELLIHUX CTOPOHAaX NOKPbLITON U HEMOKPLITON NOBEPXHOCTEN COOPKU.
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[11 NCO 13779-4 WmnnauTatel Ana xupyprun. [uapokcuanatut. Yacte 4. T[Mokpbitua u3s
rmgpokcuanaTtuta. OnpegeneHve NpoYHOCTU cuenneHusa nokpoituga. (ISO/CD 13779-4 “Implants for
surgery — Hydroxyapatite — Part 4: Determination of coating adhesion strength” ISO/TC 150/SC
1/ WG N 900 Date:2014-05-13)

[2] ASTM F 1609 CraHgaptHaa cneuudukayma nokpoiTud u3  docarta Kanbumsa Ans
MMnnaHTaumoHHbIx MaTepuanos (ASTM F 1609 Standard specification for calcium phosphate coatings
for implantable materials).

[3] ASTM F 1185 CraHgapTHasa cneyudukauma COEOUHEHUn KepamMWyeckoro ruapokcuanartura,
Mcnonb3yembix Ana xupyprudeckux wumnnaHtatos (ASTM F 1185 Standard specification for
composition of ceramic hydroxyapatite for surgical implants).

[4] ASTM C 633 CraHaapTHble MEeTOAbl UCMbLITAHUA ANA OUEHKW aare3avOHHOW WU KOTe€3MOHHOW
NPOYHOCTU MOKPLITUIA, HAHECEHHLIX METOAOM NraMeHHoro HanbineHns (ASTM C 633 Standard test
method for adhesion or cohesion strength of flame sprayed coatings”).

[5] BS 5350-C15 Metoabl ucnbiTaHua agre3anBHbiX maTepuanoB. Kneesble coeguHeHus. TecTbl Ha
MEXaHWYECKYI0 MPOYHOCTL. OnpeaeneHne NPOYHOCTU CKMEWBAHMSA NYTEM MUCMbITAHUSA Ha Cpe3 ¢
nomouybto oxatua (BS 5350-C15 Methods of test for adhesives. Adhesively bonded joints: mechanical
tests. Determination of bond strength in compressive shear).

[6] JIS H 8666 MeToabl CNLITAHUA KEPAMUYECKMX NOKPLITUIA, HAHOCUMBbIX METOAOM HanbineHusa (JIS H
8666 Test methods for ceramic sprayed coatings).

[7]1 NF S94-072 MaTtepuansl Ans XMpypruyecknx UMnnaHTaTos — OnpeaeneHme npoYHOCTU CUENSEHUSA
npu pactskeHun pochopHokanbUMEBLIX NOKPLITMIA Ana BuomeanumnHckoro npumeHeHns (NF S94-072,
Materials for surgical implants — Determination of tensile adherence of phosphocalcic coatings for
biomedical applications).

1)|_|epeCM0TpeH B 1999 r.
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YOK  620.179.4:621.793 OKC 11.040.40

KnioueBble croBa: UMNMaHTatbl, MPOYHOCTb CLUEMMEHWS MNOKPbITUS, MNOKPbITUE W3 ruapoKcuanaTuTa,
KepamMmnyeckuin rugpokcmanaTut, cnekaHue, NofIMMEPHbIN aare3nBHbin Matepuan
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