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MpeancnoBue

Lienu n npuHumnel ctaHgapTusaummn B Poccuitickonn ®eaepaunm yctaHosneHsl degeparnbHbiM 3aKOHOM
0T 27 nekabps 2002 r. Ne 184-93 «O TeXHUYECKOM perynupoBaHuny, a npasunia NpUMeHeHUs: HaLMoHamNbHbIX
ctangaptoB Poccuiickonn ®egepaumm — FOCT P 1.0—2004 «CtaHaapTtusauusa B Poccuitickon ®egepaunn.
OCHOBHbIE MOMOXEHUSA»

CBepeHUus o cTtaHgapTe

1 NOArOTOBJIEH ABTOHOMHOI HEKOMMEPYECKON opraHusaunein « MHCTUTYT MeguKo-61onornieckmnx
nccnegosaruin n texHomnoruny (AHO «MMBUUT») Ha ocHoBe cOBCTBEHHOTO ayTEHTUYHOIO NepeBoa Ha pyc-
CKWIA 13bIK TEKCTA cTaHAapTa, yKasaHHOro B NyHkTe 4

2 BHECEH TexHuyecknm komuTteTom no ctaHgaptusaumm TK 422 «OueHka 6uonoruyeckoro Aenctens
MeMULMHCKNX N3aenniny

3 YTBEPXIEH W BBEAEH B JENCTBWE lMpukasom ®enepansHOro areHTCTBa no TeXHUYECKoMy
perynupoBaHunio 1 meTposnorii ot 15 noHa 2011 r. Ne 121-ct

4 HacTtoswuin ctangapT MAeHTUYEH MexxayHapoaHomy ctaHgapty MCO 13781:1997 «Cmonbl v oTdop-
MOBaHHble 311eMeHTbl Ha OCHOBe nonu(L-naktnaa) ans Xmpyprudeckux umnnaHtatos. UccnegoBaHue aerpa-
Aauun in vitro» (ISO13781:1997 «Poly(L-lactide) resins and fabricated forms for surgical implants — In vitro
degradation testing»).

Mpu NprMeHeHnn HacTosLLero ctaHgapTa peKoMeHAyeTCs NCNoNb30BaTb BMECTO CChINIOYHBLIX MeXy-
HapoAHbIX CTaH4aPTOB COOTBETCTBYOLUME UM HalMoHarnbHble cTaHAapTbl Poccuiickon ®eaepaunn, ceeae-
HWs1 O KOTOPLIX NpUBEAEeHbl B AONONHUTENBHOM NpunoxeHun JA

5 BBEJAEH BIMEPBbIE

UHpopMayus 06 UsMeHeHUAX K HacmosiwemMy cmaHOapmy ry6rukyemcs 8 exe200Ho u3dasaeMom
UHGOPMaUUOHHOM yKa3amene «HauuoHaeHsle cmaHOapmel», @ MeKem USMEHEHUU U rornpagok — & exe-
MecsIYHO u3dasaeMbix UHGDOPMAaUUOHHBIX yKa3amensx «HayuoHaneHbie cmaHOapmel». B cnyyae nepe-
cMompa (3aMeHbl) Unu omMmeHbl Hacmosweao cmaHOapma coomesemcmsyoujee ysedomneHue 6ydem
onybruKoeaHo 8 exXxeMecs4YHO u3dasaeMoM UHGHOPMaUUOHHOM ykasamere «HayuoHnanbHble cmaHdapmbly.
Coomeemecmeyrowjasi UH(hopMayus, ysedOMIIeHUE U MeKCMbl pasMeLaromces makxe 8 UHGhopMayUoHHOU
cucmeme obujezo rofib308aHuUss — Ha oguyuanbHom calime dedepasibHo20 agzeHmcemea o MexXHUYECKOMY
peaynupoeaHuro U Memposoauu 8 cemu MIHmepHem

© CrangapTtuHdopm, 2011

HacTtoswuin ctaHaapT He MoxeT 6bITb NOMHOCTbLIO UMK YaCTUYHO BocCnpouseseeH, TUpaXXMpoBaH 1 pac-
NpocTpaHeH B Ka4yecTse ouumansHOro nsgaHus 6e3 paspelleHus PegepansHOro areHTCTBa No TEXHUYECKo-
My perynmpoBaHuo 1 MeTposiormm
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BBeneHune

NCO (MexayHapoaHas OpraHusauua CTaHgapTusauun) aenseTcs BCeMUpHoOW deaepaunein opraHoB
HauMoHanbHbIX CTaHAapToB (opraHusaumMn — uneHel MCO). PaBoTa no NnoarotoBke mMexayHapoaHbIX CTaH-
AapToB 06bI4HO ocyulecTBnseTca TexHuiecknumu komuteTamu UCO. Kaxpas opraHusaumsa-dneH, 3auHrepe-
coBaHHasi B npeameTe, [ KOTOpPOro cosgaBancad TexHUYecKUMd KoMUTeT, uMeeT npaso ObiTb
npeAcTaBrieHHoN B 3TOM KomuTeTe. MexayHapoaHble NpaBUTeNbCTBEHHbIE U HEeNPaBUTENbCTBEHHbIE Opra-
HU3aLM1 Taloke NpUHUMaloT yyactue B paboTte Bo B3aumopgercTBum ¢ UCO. UCO TecHo coTpyaHuyaeT ¢ Mex-
AyHapogHoi  OnektpotexHudyeckon Komuccmen (MOK) no Bcem Bonpocam  3neKTpOTEXHUYECKON
cTaHaapTU3aumm.

MpoekTbl MeXxayHapoAHbIX CTaHAAPTOB, MPUHATHIE TEXHUYECKUMW KOMUTETaMW, pacrnpoCTpaHATCA
opraHusauusiM-uneHam Ansa ronocosaHusl. Mybnukauma B kayecTBe MexayHapogHoro ctaHaapta TpebyeT
oao6peHus He MeHee 75 % opraHusauuin-4rieHoB ¢ NpaBoM rofoca.

MexayHapogHbid ctaHaapt UCO 13781 6bin nogrotoBneH TexHuyeckum komutetom UCO/TC 150
«MMnnanTaTel 4nsa xupyprny, MoakomuteT MK 1 «MaTtepuansl».

MpunoxeHne A HacTosAWero cTaHgapTa NPUBEAEHO B CMIPaBOYHbIX LIeNsiX.
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HAUUWOHANBbHBLIA CTAHOAPT POCCUUMCKOW OSGEREPALUUMN

CMOIJIbl U OT®OPMOBAHHbBIE 3NEMEHTbI HA OCHOBE
NONU(L-NAKTUAA) ANA XUPYPMTMYECKUX UMNNAHTATOB

Uccneposanue aerpanaunu MeToaom in vitro

Poly(L-lactide) resins and fabricated forms for surgical implants.
In vitro degradation testing

HOara BBeaeHna — 2012—03—01

1 O6nacTb npuMeHeHuUA

HacToswuin cTaHgapT ycTaHaBnMBaeT MeToAbl onpeaeneHns XMMUYEeCKUX 1 MeXaHU4eCkMX UsMeHeHUn
B cBOWcTBax nonu(L-nakTnaa) Npy onblTHBIX YCIOBUAX Aerpagauum in vitro.

Llenblo HacTosiwero ctaHaapTa ABMASETCA CpaBHEHWE WK OLEeHKa MaTepuanoB Unu ycnosuin obpa-
6oTKN.

HacToswwuii ctaHgapT npyMeHUMm K nonu(L-naktuay) B pasnuyHbix chopmax, UCnonb3yemblX Ana Npous-
BOACTBA XUPYPrMYecKUX MMMNIaHTaToB, BKMHOYaS:

a) OCHOBHOM maTtepuan;

b) o6paboTaHHbLIN MaTepuan;

C) roToBble U3genus (3anakoBaHHbIe Y CTEPUNIbHBIE UMMNNAHTaThI).

MeToabl nccnegoBaHus, NpuBedeHHble B HACTOALLEM CTaHaapTe, NpedHasHaveHbl 4N onpeaeneHus
CKOpOCTU Aerpagauuv U UsmMeHeHUn xapakrepuctuk nonu(L-naktnga) in vitro. JaHHble metoabl in Vitro He
MOryT ObITb MCMOMb30BaHbI A1 TOYHOIO NPOrHO3a NOBEAEHNUS B YCMOBUSIX in Vivo.

MpwumeyaHne— PekomeHOyeTca NCMbITbIBaTbL CONONMMEPLI n/unu cMecu u3 nonu(L-naktmaa) n/vnm ero cre-
peon3omepbl TakKke COrMacHo HacToALLEMy CTaHaapTy, Noka He CYLLEeCTBYeT COOTBETCTBYIOLLETO HOPMATUBHOIO AOKYMEHTA.

2 HopmaTuBHbIe CCbINKKU

Cnepytowime ctaHgapTbl cogepXaTt MoMoXKeHUs, KoTopble, NOCPeACTBOM CChINIOK B AAHHOM TeKCTe,
ABNAOTCA MNOMOXEeHUAMW HacToAWero cTaHgapTa. Ha MoMeHT nybnukauum ykasaHHble usgaHua 6binn
AencTeutensHel. Bce cTaHgapTel nognexar nepecmoTpy, 1 y4acTHUKA CornalleHuin, OCHOBaHHBIX Ha HacTos-
Wem cTaHdapTe, MPU3bIBalOTCA UCCredoBaTb BO3IMOXHOCTb NPUMEHeHUs Haubonee nocneaHux usgaHuin
cTaHaapToB, 0603Ha4yeHHbIX HWke. YneHsl MOK n UCO BeayT peecTp MexXAyHapoAHbIX CTaHAApTOB,
AENCTBYIOLWMX B HACTOsILLEe BPEMS.

MCO 178: 1993* Mnactmacckl. OnpegeneHne CBOACTB Npu Uarnbe

NCO 180:1993* Mnactmacckl. Onpegenexue yaapHou npodHocTy no Usogy

NCO 527-1:1993 lMnactmaccel. OnpeneneHne MexaHUYeckux CBOMCTB NpuU pacTshkeHuun. Yactb 1.
O6wwre NnpuHUUNEI

NCO 527-2:1993 lMnacTtmaccel. OnpegeneHne MexXaHWYecKnx CBOWCTB MPWU pacTsxeHun. Yactb 2.
YCcnoBus UCTbITaHUA A5 NIUTbEBBIX Y 3KCTPY3MOHHBIX NacTMace

NCO 527-3:1995 MnacTtmaccel. OnpeaeneHne MexaHWYecknx CBOWCTB MpWU pacTsbkeHun. Yactb 3.
YcnoBust UCNbITaHWA ANA NNEHOK N NIUCTOB

MNCO 604:1993* MNnactmacckl. OnpeaeneHne CXMmMaemocTu

* 3ameneHbl Ha MICO 178:2001, CO 180:2000, MCO 604:2004, 1628-1:2009, NCO 2062:2009, NCO 6721-2:2008
COOTBETCTBEHHO.

W3panne ocpnumnanbHoe
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MCO 1628-1:1984* Mnactmaccul. OnpegeneHne BA3KOCTU NOMUMEPOB B pasbasneHHOM pacTeope ¢
NPUMEHEHUeM KanuIsipHbIX BUCKO3UMETPoB. YacTb 1. O6wue npuHUMnbI

MCO 2062:1993* Tekctuns. Mpsika B nakoBkax. OnpeaeneHue paspbiBHOMO YCUIMUSA U OTHOCUTESbHOMO
YAMUHEHUS NpK pa3pbiBe OAUHOYHON HUTK

MUCO 6721-2:1994* MnacTtmacckl. OnpeaeneHne MexaHUYeckux CBOMNCTB Npu AUHAMUYECKOM Harpyxe-
HUU. YacTb 2. MeToa KpYTUINbHOro MasiTHUKa

3 TepmuHbl U onpeaeneHusi

B HacToswem cTaHO4apTe NpMMeHeHbl cneaytowme TepMUHbl C COOTBETCTBYIOLNMUI onpeaeneHuaMu:

3.1 perpapauus: MNoTeps MexaHU4EeCKUX XapaKTepUCTUK U/UIN XMMUYECKOM LLEeNOCTHOCTU BCeacTBUe
XUMUYECKNX U3MEHEHWIN MaTepuana, Bbi3BaHHbIX OKPY)XaloLWUMK YCMOBUSIMUA, 3a KOTOPbIMU MOTYT nocnego-
BaTb NoTepsi Macchl 1 Mopdonornieckne N3meHeHus.

3.2 perpapgauua in vitro: [erpagauus, Bbl3BaHHasA XpaHeHUEM B (PMU3MONOrMYECKON XUAKOCTU Unun
Mogenupyowlen cpege.

3.3 paccacbiBawowuincsa nonumMep: Monumep, cneumanbHO co3gaHHbIN ANs TpaHcdopMauun in vivo B
6es3BpeaHble NoGoYHbIe NPOAYKTHI, KOTOPLIE 3aTEM BLIBOAATCS U3 OpraHusMa.

3.4 nonu(L-naktung): NonumepHbIA MaTepuarn, CoOCTOSLNA U3 eauHUy, L-nakTuaa.

4 MeToabl gerpagaumv

4.1 O6wan yacTb

McxoaHele gaHHble ONst BCeX UccneaoBaHUA AOMKHbI ObiTb yCTaHOBJIeHbl HenocpeaACTBEHHO nepen
Ha4vanom nccnegoBaHnA gerpagaulian (Haqano OTC‘IeTa). Bce uccnegosaHus cnenyet NpoBOAUTL Ha aerpa-
ANpYyeMbIX o6pa3|_|,ax Ha KaXaoM 3Tane uccnenoBaHus.

4.2 YcTponcTBa U peareHTbl

4.2.1 MponuTbiBatownin pacteop (cbocdaTHo-6ychepHbIt pacteop, 6ydep CopeHceHa), COCTOAWNN U3
aurngpodpocdaTta Kanua u AnHaTpua poccarta B AUCTUNNUPOBaAHHON BOAE.

Conu, ncnonbayemele Ans NpurotosneHna 6ycepHoro pacteopa, A0MKHbI BbITb aHANUTUYECKOro Knac-
ca 1 BbiCyLUeHbl 40 AOCTWKEHUS NOCTOAHHON Macchl.

Pacteop a) 1/15 mons/n KH,PO,, npuroToBneHHbIi nyTem pacteoperus 9,078 r KH,PO, 8 1 n Boabl.

Pacteop b) 1/15 monb/n Na,HPO,, npuroTosneHHblin nytem pactsopeHua 11,876 r Na,HPO, - 2H,0 B
1 n Boapl.

Bydep BknoyaeT cmeck ob6bemHon gonn 18,2 % pacteopa a) u obbemHon gonm 81,8 % pacteopa b).

Hukakue gpyrue nobasku He criegyeT UCMOMNb3oBaTh ANSA NPUrOTOBIEHUS pacTBOpa.

MokasaTenb k1McnoTHOCTM GydepHoro pactesopa AomkeH 6biTh 7,4 +0,2.

4.2.2 NHepTHas nnacTUKoBasi UK CTEKMsIHHaaA eMKocTb (Hanpumep, ByTbinka, 6aHka, chnakoH 1 1.4.),
cnocobHasa BMeLlaTb Uccneayemolil obpasel, Ans KaXaoro matepuana v nepuoaa BpeMeHn u Tpebyemelit
o6beM nponuTbiBatoLLero pacTsopa. Kaxagas eMKocTb AOMKHA GbiTb repMeTMYHON ANs NpeaoTBpaLleHus
noTepu pacTsopa nyTem UcnapeHus.

4.2.3 BaHHa unu neyvs ¢ NoCTOSIHHON TemnepaTypoii, cnocobHas noaaepXuBaTb eMKOCTU ¢ 0bpasuamu
npv onpegerneHHon Temnepatype gerpagauun = 1 °C Ha onpeaeneHHeI nepuo uccneaoBaHus.

4.2.4 pH-meTp Ans perynupoBaHua nokasaTens KUCNoTHOCT B npedenax pH 6 u pH 8 £ 0,2.

4.3 KoHTponb 6ydepHoro pacTteopa

4.3.1 UamepeHus pH

YpoBeHb pH 6ydepHoro pactsopa cnegyeT M3MepsiTb MO MEHbLUEH Mepe B ABYX PasHbIX EMKOCTAX B
Kakabl nepuog uccnegosaHus. Mpu aAnuTtenbHbIX Nnepuogax uccnegosaHus pH cnegyeTt namMepsaTb 4ONOMHN-
TenbHO B ABYX EMKOCTSIX Yepes criedytolime nHTepsarnbl:

a) uccriedoBaHWe gerpagaunn B peXxume peansHOro BpeMeHu: Kaxkable WecTb Heaerb;

b) nccnepoBaHue yckopeHHoW Aerpagaunn: exeHeaensHo.

* BameHeHbl Ha CO 178:2001, NCO 180:2000, MCO 604:2004, 1628-1:2009, MNCO 2062:2009, NCO 6721-2:2008
COOTBETCTBEHHO.

2
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Ecnu no meHbluein Mepe B OAHON €MKOCTU nokasaTenb KUCMNOTHOCTU CABUHYICA 3a YCTaHOBMEHHbIE
npeaensl, yposeHb pH BO Bcex eMKOCTSAX AoSkeH 6biTb n3MepeH v npueedeH k pH 7,4 + 0,2, ucnonb3ys pac-
TBOp ¢ (NaOH) = 0,1 monb/n.

4.3.2 MNMomyTHeHUe 6ydepHoro pacTsopa

MomyTHeHWe BydepHOro pacTsopa MOXeT O3HauaTb KOHTaMUHAUMIO MUKpoopraHusmamn. Uccneaye-
Mbili o6paseL, AomkeH 6biTb 0TOpakoBaH B criydae noboro BUAUMMOro NOMyTHEHUS, KOTOPOE He MOXET ObiTb
HenocpeACTBEHHO CBA3AHO C caMUM MaTepuasiom Unmn npoaykraMu ero gerpagatun.

MpumeyaHun e — PekoMeHayeTCsl CTEPUNU3ALMS EMKOCTEN N NPONUTLIBAIOLLETO pacTBopa BO U3bexaHne KoH-
TaMMHALMN MUKPOOPraHN3Mamm.

4.4 [lerpapauun B pexume pearbHOro BpeMeHu

MomewatoT Uccnegyemblin obpaseL, B eMKOCTb (CM. 4.2.2), 3an1BaioT NMPONUTLIBAIOWUM PacTBOPOM
(cMm. 4.2.1) 1 3akynopuBaloT eMKOCTb. MUHUManbHbIA 06bem ucnonb3yemoro bycepHoro pacteopa AoSkeH
cocTtaenatb 10 Mn. CooTHoweHWe obbema BydepHoro pacTeopa, B MUANUAUTPax, K Macce uccnegyemoro
obpasua, B rpammax, aomkHo npesbiwarts 30:1. Uccneayemeiit obpasel, AormkeH 6bITb MOMHOCTbIO 3annUT
NPONUTLIBAIOWUM PacTBOPOM.

Mcnonbays BaHHY UNn neyb € NOCTOSIHHOW Temnepartypon (cM. 4.2.3), noaaepxvsaloT nccneayemMelil
o6pazeu npu ousnonorndeckon temnepatype (37 = 1) °C.

YaanaoT uccnegyemole 06pasLibl U3 NPONUTLIBAOLLEro pacTBOPa U UCNBITLIBAIOT Yepes 3apaHee onpe-
AeneHHble UHTepBanbl.

Ansa uccnegosaHua gerpagaunm B pexxume pearnbHOro BpeMeHn Heobxoaumo no MeHblLuel Mepe LWecTb
uccneaoBaHuin, BKNOYaA Nepuoabl NponuTbiBaHUs B YeTbipe Heaenu, 26 Heaenb u 104 Hegenu.

4.5 YcKkopeHHan gerpagauums

4.5.1 MpuHuun

UccnepnosaHue nocne yckopeHHoW gerpagauumy SiBnsieTca 0TCensBaloLWwmMM TECTOM Ha KOHTPOSIb KavecT-
Ba obpaboTaHHoOro Mmatepuana. Hukakoi koppensumm ¢ noseaeHNeM in vivo He cyluectsyeT. [laHHoe uccre-
AoBaHve MoxeT ObiTb MCNONb30BAaHO TOMbKO Ans nonyvyeHusa uHdopmauun, kacaluweincs aerpagauuv
oHOro MaTepuana 3a KopoTKui nepuog.

4.5.2 MNpoueaypa uccnenoBaHuA

MomewatoT Uccnedyemblin obpasel, B eMKOCTb (CM. 4.2.2), 3an1BatoT NPOnNUTLIBaOLWMM pacTBOPOM
(cM. 4.2.1) 1 3akynopusaoT eMKoCTb. MUHUManbHbIA 06beM ncnonssyemoro BycepHoro pacTeopa AokeH
coctaensATs 10 Mn. CooTHoleHne obbema BydepHoro pacTeopa, B MUIANIUTPAX, K Macce Uccnegyemoro
obpasua, B rpammax, goskHo npesbiwate 30:1. Mccnegyemolid obpasel AormkeH BbiTb MNONMHOCTLIO 3annUT
NPOMNUTLIBAIOLLMM PacTBOPOM.

Mcnonbayst BaHHY WK NeYb € NOCTOSAHHOW TeMnepatypoin (cm. 4.2.3), nogaepxueatoT nccregyemslia
obpaseL npu Temnepatype (70 £ 1) °C.

YaansoT nccnegyemele o6pasLbl 13 NPOnNUTLIBaKOLLEro pacTBopa U UCMLITEIBAOT Yepes 3apaHee onpe-
AeneHHble NHTepBansbl.

Onsa nccnenoBaHWs yckopeHHoW Agerpagauum TpebyeTcs no MeHbluelh Mepe ABa UCCreaoBaHus, Hanpu-
Mep nocne nNepuoaoB ANUTENBHOCTLIO 24 Y 1 0aHY Hedento.

5 ®uU3nKo-XMMMYeckue uccrneaoBaHus

Mpumeyanune— PekomeHayloTcs cnegyowme aHanMTM4eckue MeTogsl, €Cnv yMecTHO:

- anddepeHunanbHasn ckaHupylowasn kanopumetpus (DSC) B cootBeTcTBUM ¢ CO 3146;

- atomHo-abcopbumnoHHasn cnektpomeTpusn (AAS) Ans KAaTaNUTUYECKOro coaepPX aHus;

- 9KCKNIO3NoHHaA xpomartorpacdus pasmepos (SEC) n razosas dasosasn xpomartorpacdus (GPC) ans uameHeHun e
MONEKYNAPHO-BECOBOM pacnpegeneHum;

- rasoeas xpomarorpacums (GC) ana MOHOMEPHOTO COAePXKaHUS;

- peHTreHoaudpakuus ANs aHanusa KpUCTanMyHOCTN U CTPYKTYPbI;

- CKaHupylowas 3neKkTpoHHaa Mmukpockonus (SEM) (aHanua mopdonornueckon CTpyKTypbl, pacnpocTtpaHeHvne
pezopbumun, noaTBEPXKAECHNE anropuTMa pasnambiBaHnsl, 0COGEHHO AN YKPennalowWwmx maTepmarnos).

[ns paHHbIX aHanNM30B BO3MOXHO UCNONb30BaHWe BbICYLWEHHbIX O6p33LlOB, OCTaBLUUXCA nocne name-
peHua notTepu Maccobl.

5.1 MoTepsa Macchl gerpaaupoBaHHbIX 06pa3Los

5.1.1 YcTtpoicTBa
5.1.1.1 Becbl, oTkanMbpoBaHHOe B3BeLUMBAlOLLEE YCTPONCTBO, CNOCOBHOE U3MepATL Maccy nccregye-
moro obpasia ¢ TouHocTho A0 1 % obLiel maccel obpasLa.
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5.1.1.2 [ecukaTtop, cogepXxaliui BNaronornoTuTens, Hanpumep cunukarenesble Wapukn Ana BAUTHI-
BaHWsl BMaru, ¢ Lenbio BbICYLUMBAHUA UccnedyeMbiX obpasuos.

5.1.1.3 BakyymHbIii Hacoc, cnocobHbI cosfaBaTb BakyyMm B gecukaTope.

5.1.1.4 dunbTp ANA KAYECTBEHHOro 1 KONMMYECTBEHHOMO aHanuaa co BpemeHeM cunbTpauun no MNepu-
6epry (cm. DIN 53137) 160 c.

MpumeyaHne— dunsrpol 589/4 xentblie B cootBeTcTBUM ¢ DIN 12448 Gbiny npraHaHbl NOAXOASWMMMU.

5.1.2 MNpuroTtoBneHue uccneayeMbix obpasLoB
Mo MeHblLLel mepe Tpy oBpasua cneayeT UCMbITEIBATL B KaXkabl nepuof. Heobxoanmo ucnons3osaTb
OTAENbHYHO eMKOCTb ANS Kaxaoro obpasLia.

Mpumeyanne—[na ctatucTnieckoro aHanmaa tpebyetcsi Gonee YeM Tpy o6pasua Ha Kaxabli Nepuog nc-
crnefoBaHusi.

Tak kak popma 1 cTpyKTypa nccnegyemMoro obpastia MoryT 3HauuTernbHO BUATL Ha KUHETUKY Aerpaaa-
Unn, HavanbeHeIn uccneayemblid obpasel, 4oSkeH ObITb COMocTaBUM C LieneBbiM nsgennem opMoit U CTpyk-
TYpOW, rae NpUMeHUMo, T.e. nccnegyemoli obpasel, MoXeT BblTb BONOKHUCTBIM, MIEHKON UM OCHOBHBLIM
MaTepuanom, no LenecoobpasHocT.

5.1.3 MNpoueaypa uccnenoBaHus

BricylumBatoT Hegerpagupyemblii uccnegyemolii obpasel, 4o AOCTWXKEHUS MNOCTOSIHHOW Macchl B Aecu-
katope (cM. 5.1.1.2) noa sakyymom (cM. 5.1.1.3) npu komHaTHON TemnepaType. OnpeaensioT Maccy uccneay-
eMoro obpasua, ucnonbays secbl (cM. 5.1.1.1), ¢ TouHocTbio 1,0 % obLieit Macchl.

MpoBoaAT BeIGPaHHYto NpoLeaypy Aerpagauuu.

BeicywmsatoT ounbTp (cM. 5.1.1.4) noa BakyyMoM Npu KOMHATHOM TeMnepaType A0 AOCTKEHNS NoCcTo-
sAIHHOI Macckl. OnpegensatoT Maccy dunbTpa ¢ TouHocTbio 1,0 % 06LWwein maccel. MpoMblBaloT AerpagupoBaH-
HblA UccrneayeMelil obpasel, B AeVMOHU3MPOBAHHON BoAde TpU pasa, ucnonb3ya ¢unstp (cM. 5.1.1.4) ana
yAEePXKUBaHUSI BOSMOXHBIX OTXOA0B. [Ns OYUCTKM BO3MOXHO UCMOMNb30BaTh BOASIHYIO CTPYIO.

BeicylumBatoT gerpagupoBaHHbIi uccneayemMblii obpasel U hunbTp nog BakyyMOM Mpu KOMHaTHON Tem-
nepaType A0 OOCTUXEHUS NOCTOAHHOU Macckl. OnpepensioT obulylo maccy uccnegyemoro obpasua 1
GpunbTpa ¢ TouHocTho 1,0 % obLuen macchl.

5.1.4 MNoBTOopHOEe UCNONb30BaHUe UccnegyeMbix o6pasuoB

BbicylleHHble 0b6pasLibl, OcTaBLUMeCcs Nocne 3aMmepa NoTepu Maccel, He cneayeT NPUMEHATb AN Mexa-
HWYECKOro TeCTUPOBAHUSI.

M pwumeyaHue—Nccneayemble o6pasubl, NCNONL3yeMbIE ANA ONPEASNEHNs NOTEPN Macchl, MOryT BbITb UC-
MoNb30BaHbl Ansi AanbHeNWwero U3nko-XMMUYECKOro nccnegoBaHus (Hanpumep, NoTeps B MONEKYNsPHOM BeCe MyTeM us-
MeHeHUI KpuBbIX AndrdpepeHunanbHON CKaHUPYOLWEN KanopuMeTpumn, U3MEHeHUA B MONEKyNApHO-BECOBOM pacrnpeaene-
HWUM MyTeM rasoBoii hasoBoi xpomarorpadum, CTPYKTYPHbIN aHann3 NyTem CKaHMpYoLWen 3neKTPOHHOW MUKPOCKONUM).

5.2 OnpepgeneHue npucylien BA3KOCTU

MpucyLyto BA3KOCTb HederpagupoBaHHbIX U AerpagMpoBaHHbIX MaTepuasnoB onpeaensiioT B COOTBET-
ctBumn ¢ UCO 1628-1, ucnonbaya kanunnapHolii Oc-BuckosumeTtp Y66enoae.

O6pasubl AOMKHBI BbITh BbICYLWEHbI A0 AOCTUXEHUA NOCTOSAHHOW Macchl Nepea UCCneaoBaHNEM.

B kauecTBe pactBopuTens Heobxoammo ncnonb3osaTh xfopodopM. KoHLEHTpauns NoNMMepHoro pac-
TBOpa AomkHa 6biTk 0,1 % ¢ Maccoi nonumepa (50 + 2) Mr Ha 50 mn pacTBopuTens.

6 UccnepoBaHUA MexXxaHUYeCKUX CBOUCTB

6.1 O6wan 4yacTb

MexaHun4veckue uccneagosaHua cnegyet NnpoBoAnUTb Ha UccnegyemMbix o6pa3u,ax, He U3MEHEHHbIX npe-
Aabiaywnm TeCtuposaHnem.

Vlccne,qyeMble O6p33lel AOOJDKHBI OCTaBaTbCA MOKPbIMU NMOCNEe yaarneHnda n3 nponuteiBarowlero pactso-
pa n BO BpeMsA nccnenosaHuA.

Bo BpemMA BCeX NnepnoaoB uccnegoBaHud pactesop He cnenyet B30anTLIBaTH.

MpwnmeyaHun e—Mccnegosanne cregyeT NPOBOANTL NPEATNOHYTUTENBHO B BOASIHONW BaHHe. Vccneayemble 06-
pasubl 415 KaXA0ro UccrnegoBaHnst Mo XenaHuto MoryT ObiTe NOMELLEeHbl B OAHY €EMKOCTb.

4
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6.2 YBnaxHeHue uccnegyembix o6pasyos

MexaHu4eckune xapakTepucTuKM MEHSIIOTCS B 3aBUCUMOCTH OT TemnepaTypbl. CTeknoBaHue amopdHbIX
WK NONYyKpUCTanIMYeckux NoNMMepoB 3aBUCUT OT BOAHOTO CoaepKaHus MaTtepuana. BeicylumsaHue uccne-
Ayembix 06pasLoB, ocobeHHo 06pasuoB MaTtepuanos ¢ yNpoYHEeHHbIM BOMOKHOM W/WNK gerpagupoBaHHbIX
MaTepuanoB, MOXeT NMOBNUATL Ha UX CBONCTRA.

CnepoBaTtenbHO, MeXxaHU4eckue UccnegoBaHuAa cnedyeT NpoBoAUTb Ha uccnedyeMbix obpasuax,
yBnaxHeHHbIX Npu TemnepaTtype (37 = 1) °C B AUCTUNNMPOBaHHON BoAe.

6.2.1 Mepen usmepeHneM UCXOAHbIX AAHHbIX

Ans 3amepa ucxoAHbIX AaHHBIX 06pasLbl cneayeT YBNAXHATL B AUCTUNNMPOBAHHON BoAe B TeveHue
(60 £ 15) muH npu Temnepatype (37 + 1) °C. Kaxabiil oTaenbHbi 06pasel gomkeH 6biTb UCNbITaH Henocpea-
CTBEHHO Nocne yaaneHusa us soabl. [ina npegoTepalleHnsa CKoNbXeHUa nccnegyemoro obpasua B 3axsarte
HeobX0AMMO TLaTeNbHO BbICYLWNTL KOHLbI MOBEPXHOCTU, HanpuMep, UCNonb3ya GymaxkHyto candeTky.

6.2.2 B TeyeHUe uccnenoBaHuA aerpagauuu B peXxuMe peanbHoOro BpeMeHu

Uepes cooTBETCTBYOLWME UHTEPBarbl Aerpagaumnn Kaxabli oTAeNbHbIA nccrneayemblil obpasel, 4omkeH
ObITb UCMbITAH HeNocpeACTBEHHO Moche yaaneHusa U3 NponuTbiBatlowero pacTteopa. Ana npegoTspalLeHus
CKOMbXeHUst nccrnegyemMoro obpasua B 3axBaTe HeoGXxoQUMO TLUATENMbHO BLICYLWWUTL KOHLbI MOBEPXHOCTH,
Hanpumep, Ucronb3ays BymaxkHyto candeTky.

6.2.3 B Te4yeHUe UccnenoBaHUA YCKOPEHHON gerpagauun

Uepes cOOTBETCTBYIOLIME WMHTEpBanbl Aerpagaunn uccnegyemoii obpasey, yaanawT U3 eMKOCTU U
YBMAXHSIOT B AUCTUNNNPOBaHHOM Boae B TeueHue 1 4 npun Temnepatype (37 £ 1) °C.

6.3 MpurotoBneHue uccnegyemMoix o6pasuyos
Mo meHbLUel mepe Tpy obpasLa OOMKHBI ObITb UCNbITAHbI B KaXkabid nepuoa.

MpumeyaHune—[na ctatuctmieckoro aHanmsa tpebyertcsa 6onee yem Tpu ob6pasua Ha KaxabI nepuoa uc-
crnefoBaHus.

Tak kak doopma 1 CTpyKTypa Uccregyemoro obpasua MOTYT 3HaYUTENbHO BIUATL HA KUHETUKY Aerpaaa-
uunKn, nccnegyemslia oGpaseu, OOMKeH ObITb CONOCTaBUM C FOTOBLIMU N34eNUAMN chopmoit n CTPYKTYpOH, rae
NPUMEHNMO, T.e. uccneayemelin obpaseL, MoXeT ObiTb BOSIOKHUCTBIM, NAIEHKOW UM OCHOBHLIM MaTepuarnom,
ecnu uenecoobpasHo.

6.4 MeToabl uccnepoBaHUA

MeToabl UCCreaoBaHUs 3aBUCAT OT PEXMMA 3arpy3kyM NPUMEHSIEMOro YCTPOUCTBA A1 MeXaHU4YeCcKoro
nccneaoBaHns, ecriv Takosoe UCMonbayeTcs, U oT hopMbl Uccnegyemoro obpasua. PesynbTaThl uccneaosa-
HWUA OOMKHBI BKOYaTh AaHHbIE MO NMPOYHOCT U, BLITATMBaHUIO U MOAYIHO YNPYrocTU. [JofKHO BblTb NPUMEHEHO
UcnbiTaHWe Ha pacTskeHue.

MexaHun4eckne CBONCTBa credyeT UCMbITbIBATb C UCMONMb30BaHUEM METOAOB UCCNeaoBaHUA, npuse-
OeHHbIX B Tabnuue 1.

Mpn HeobxoQUMOCTN MapaMeTpbl MeXaHU4Yeckux uccneqoBaHuii, o603HaYeHHble B MeToaax, npuee-
OeHHbIX B Tabnuvue 1, MoryT 6bITb MU3MEHeHbI, HO Ntoboe nsmeHeHne AoMkHO BbiTb 060CHOBaAHO N OTMEYEHO B
oT4yeTe.

MpumeyaHune—Nccneagyemole o06pasubl, ucronb3yemble 41l ONPeAeneHnsi MeXaHUHECKUX XapaKTEPUCTHK,
MoryT 6bITb MCNONBb30BaHbl AN AanbHENWEro (PU3NKO-XMMUYECKOTO UCCIIEQOBaHNA (Hanpumep, NoTepst B MONEKyrnsipHOM
BECe NyTeM U3MEHEHWI KpuBbIX AnddepeHumanbHON CKaHUPYIOLLEH KarnopuMeTpun, M3MEHEHUsT B MONEKYNAPHO-Macco-
BOM pacnpegeneHuu nytem rasoson asoeoi xpomarorpadmm, CTPYKTYPHBIA aHanu3 nyTemM CKaHMpYIoLWen 3NeKTPOHHOM
MUWKpOCKONuK). Tem He MeHee NPU 3MEPEHUN MEXaHUYECKMX CBOMCTB 06pa3uamM NpuaaeTcsi SHeprua U NPUMEHSIIOTCS Ha-
npaeneHHble Harpy3ku. U 1o n apyroe Moxer uaMmeHUTb PU3NKo-XMMmyeckme CBOMCTBa Matepuana u, Takum 06pasom, no-
BMUATH Ha pe3ynbTatbl UCCNeA0BaHNIA, NPOBOAMMBIX MOCHE MEXaHUYECKOIO UCCNEAOBAHUSI.

Ta6nuuya 1— MexaHnyeckne meToabl UCCrefOBaHUSA

dopma UCTOuHMK MeToala uccnenosaHua

XKectkmii matepuan NCco178

NCO 180

NCO 527-1 n 527-2
NCO 6721-2

NCO 604

ASTM D 4475




rocT P UCO 13781—2011

OkonyaHue mabnuusi 1

dopma MCTouHKK MeToa uccneosaHus
MneHka, nuer NCO 527-3
BonokHo, TkaHb MNCO 2062
MCO 1805
MCO 5081

MpumeyaHue—[MOpyrme MeToabl WCCNEAOBaAHUS ANl KOHKPETHbIX CTPYKTYp (Hanpumep, MopucTbIX
NnacTMacc) Unu KOHKPeTHble TpeGoBaHus (Hanpyumep, NON3y4YecTb NPY PACTSKEHUU) MOTYT UCTOSb30BaTLCS MO NPpUMe-
HUMOCTMW.

7 MNpekpaleHne nccriefoBaHUSA

WUccneposarune aerpagnpoBaHHbIX o6pasLoB 4oHkHO BbiTh NpekpalleHo, Korga HacTynaeT ogHo Unu
HECKONbKO U3 NepeyncrneHHbIX Hike cobbITUIA:

a) HacTynuno 3apaHee onpeaerieHHoe BPEMS;

b) notepsa maccel gocturna 100 % nubo HacTynuna Aerpagaums, HACTONBKO pas3BUTas, YTO MeXaHu-
Yeckoe uccrnefoBaHMe CTaHOBUTCS HeLenecoobpasHbiM UM TEXHUYECKA HEBO3MOXHBIM;

c) bblna gocTurHyTa npucyLlas BA3KOCTb MeHee unu paBHasa 0,1 an/r.

8 OTueT 006 ccnegoBaHUM

OTy4eT 06 UccneaoBaHUM AOMMKEH BKKOYATL clieaytoLlyo MHopMaLumio:

a) onucaHue uccrneagyemoro BellecTsa, HoMep napTum unu noTa U NapamMeTpsl;

b) onbiTHbIE YyCnoBUS;

C) OTKIOHeHWs OT yKasdaHHOW TeMnepaTtypbl U NokasaTensl KUCMOTHOCTU B TeYeHue onpeaeneHHoro
nepuoga BpeMeHu, ecnv NpUMeHUMOo;

d) maccy uccnegyemoro obpasiia, BbIpaXEHHYI0 Kak CpeaHas NPOoLEeHTHas Aons noTepu macchbl, —
HayvarnbHyo 1 NocneayoLLyo ANA KaXaoro nepuoaa BpeMeHu;

€) MPUCYLLYI0 BA3KOCTb — HavarbHy0 1 NocneayoLlyio AN KaXaoro nepuoaa BpeMeHu;

f) mexaHuueckne XxapakTepuUCTUKW, eCnn U3MepeHbl, — HavanbHble U nocnegylowme AN Kaxaoro
nepuoga BpeMeHu, BKNoYaa NpUMeHUMble napameTpbl UCCefoBaHWs, Takue Kak ckopocTb Aedopmauuu,
paccTosiHue Mexay 3aXxuMmamn u T.4.;

g) u3MeHeHue BHellHero Buaa uccnedyemMbix obpasLoB nocne pasnuuHbIX NEepuoaoB BO3AEUCTBUA,
NCMonb3ys BUsyanbHyo uHcnekuuo (n SEM, ecnu npumeHumo);

h) npuuuHy npekpaweHnsa uccnegoBaHus.
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MpunoxeHne A
(cnpaBouHoe)

O6ocHoBaHue

Mo mepe pasBnTMA MCNONb3OBAHMS PAccachiBAOWMUXCA NONMMEPOB B UMIMNAHTUPYEMbIX U3ZENUSX MNOSIBUNAch
Heo6XxoaMMOCTb onpeaerieHnst CTaHgapTHbIX METOA0B UCCNeaoBaHUs AMs OUEHKM NoBedeHUs OCHOBHOIO maTtepmana
WK N3pgenuii B CMoZenvpoBaHHon duanonormdeckomn cpege. C apyron CTOpoHbl, NOBeZIEeHUE paccachiBaloLUXCS MaTe-
pvanoe v n3genuw in situ 3aBUCUT OT YCITOBUMA MMMNNaHTauumn Mmatepuana. 3T1 yCnoBusl pasnuyaloTcsl, Tak 4To U noeege-
Hue martepuana moxeT ObiTb pasnuyHbiM. CnegoBaTenbHO, MHTEpNpeTauuio pe3ynbTaToB MCCreaoBaHusi in vitro
cnegyeT NpoBoANTL C 0COBON OCTOPOXKHOCTBIO, TaKKe NPUHUMASN BO BHUMaHWE No6yio B3aMMOCBS3b pe3ynbTaToB UCCIe-
AOBaHWA B yCNoBUSAX in vitro v in vivo. Tonbko PyHKUMOHANBHBIE MCCNeaoBaHUA roTOBOIO M3AEeNus in vivo MoryT iaTtb TOY-
Hyto MHbopMauuo 06 UCTUHHOM NOBeAeHUM Aerpagauum in situ.

Mpunoxexnune QA
(cnpaBouHoe)

CBegeHUsi 0 COOTBETCTBUM CChINTOYHbIX MEXAYHapoAHbIX CTaHAAPTOB
HauuoHanbHbIM cTaHaapTaMm Poccuitickoil Pegepauum

Ta6nwuua OA.1

O603 O6o3ana4eHne U HaumeHoBaHue
Ha1EHe CCbINoYHOro CreneHb COOTBETCTBUA COOTBETCTBYIOLLLEro HAUWNOHANBHOrO
MEXOYHapOAHOro craHgapTa cTaHmapTa
NCO 178:1993 — *
NCO 180:1993 — *
NCO 527-1:1993 — *
NCO 527-2:1993 — *
NCO 527-3:1993 — *
NCO 604:1993 — *
NCO 1628-1:1984 — *
NCO 2062:1993 — *
NCO 6721-2:1994 — *
* COOTBETCTBYIOWMIA HALUMOHAIBHBLIA CTaHAAPT OTCyTCTBYET. [lO €ro yrBepxaeHus pekomeHayeTcs Nenonb3o-
BaTb NEPEBOA Ha PYCCKUI A3bIK AAHHOTO MEXAYHApOAHOro cTangapra. lNepeBog AaHHOro MexayHapoAHOro cTaHaapTa
HaxoauTcs B PeaepansHOM UHPOPMALMOHHOM HOHAE TEXHUHECKNX PEMNIaMEHTOB M CTaHAAPTOB.

Bubnnorpadun

[11 WNCO 3146:1985 MNnacTmaccel. Onpegenenne nopeaeHus Npy NiaBneHum (TemnepaTypa nraBneHnsa unu uHTepean
nnaeneHuns) NONYKPUCTanIMYeCKNX NoNMMepoB METOAAMM C UCTIONb30BAHMEM KanUNNsipHOn Tpy6kn n nonspusaum-
OHHOIO MMKpOCKONa

[2] DIN 12448:1977 Paper laboratory ware — Filter paper
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