PEAEPAJIBHOE ATEHTCTBO
NO TEXHUWMECKOMY PEINYIMMPOBAHUIO A METPOJIOIMUA

CMOJ1bl ¥ OT®OPMOBAHHBIE 3JIEMEHThI
HA OCHOBE MONU(L-NAKTULA)

anA XMPYPIMYMECKUX AMITTIAHTATOB

HAUWOHANDbHDBIN TOCTPUNCO
CTAHOAPT 13781—

POCCUUCKOMN
QPEQEPALUMN 2011

UccnepgoBaHue gerpagauMvm MeToaoM in vitro

SO 13781:1997
Poly(L-lactide) resins and fabricated forms for surgical implants —

In vitro degradation testing
(IDT)

N3paHue oomuMmanbHoOeE

MockBa
CranpapTuidopm
- 2011


http://geobases.ru/rubric/%D0%BA%D0%B3%D0%B0/0

[OCT P UCO 13781—2011

[lpeaucnoBue

Llenn n npuHUunel ctaHgapTusaunn B Poccumnckon Peagepaunn yctaHosneHbl PeaepanbHbiM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnuny», a npasmna npuMeHeHunst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
OCHOBHbIE NONMOXEHUAY

CBeoeHUA o cTaHgapTe

1 NMOoAIrOTOBITEH ABTOHOMHOW HEKOMMepUeckon opraHmnsaumen «MHCTUTYT MeanKko-6nMonornvecKmnx
nccnegosaHnn u texHonornny (AHO «MMBUNT») Ha ocHOBe cCODCTBEHHOro ayTeHTUYHOro Nepesoja Ha pyc-
CKUW A3bIK TeKCTa cTaHgapTa, yKasaHHOro B NyHkTe 4

2 BHECEH TexHun4yeckum komutetom no ctaHaapTusaunm TK 422 «OueHka b1uonorm4eckoro 4encTBus
MeaUUMNHCKX M30ennniin»

3 YTBEPXIOEH N BBEAEH B OENCTBUWE MMpukazom deaepanbHOro areHTcTsa no TEXHUYECKOMY
perynuposaHuo 1 metponorui ot 15 noHa 2011 . Ne 121-cT

4 HacTtoawun ctaHgapT naeHTudeH mexgyHapoaHomy ctaHgapty MCO 13781:1997 «CmMonbl  oTOP-
MOBaHHbIe 3N1eMeHThbl Ha OCHOBe nonu{L-nakrnga) ana xmpyprudeckux umnnaHtatoB. iccnegoBaHue gerpa-
aaunu in vitro» (ISO13781:1997 «Poly(L-lactide) resins and fabricated forms for surgical implants — /n vitro
degradation testing»).

[1py NnpUMeHeHn HacToALWero cTaHgapTa pekoMmeHayeTca UCMONb30BaTbh BMECTO CChITOYHBIX MeXay-
HapoAHbLIX CTaHO4AaPTOB COOTBETCTBYOLWME UM HaUuMoHanNbHble cTaHgapTel Poccunckon egepaunn, ceege-
HUA O KOTOPLIX NpUBedeHbl B AONONMTHUTENBbHOM NMPpUnoXeHun A

5 BBEAEH BI'NEPBbIE

ViIHgbopmayust 06 U3MEHEeHUSIX K HacmosuwemMy cmaHOapmy nybniukyemcs 8 €Xe200H0 U30agaeMoM
UHOpMalUUOHHOM yKazamerse «HaluuoHalbHblie cmaHOapmbi», @ MeKCm U3MeEHEHUU U Morpasok — 8 eXe-
MeCAYHO U30asaeMbiX UHMOPpMaUUOHHbLIX yKalzamensax «HauuoHanbHble cmaHOapmebl». B cnydyae nepe-
cMompa (3aMeHbl) Uiu OomMeHbl Hacmosuwie2o cmaHOapma coomseemcmeyruiee yseodomMmiieHue byoem
onybrnuKoeaHo 8 eXXeMeCsI4YHO U30asaeMoM UHOPpMaUUOHHOM YKa3amerne «HalyluoHanbHbie crmaHoapmabiy.
Coomeemcmeayrouwjas UHQpopMalusi, yeeOoMIIeHUe U MeKCMbl pa3Mellaromcss makxe 8 UHpopMallUuoHHOU
cucmeme obuiez20 rnonb3oesaHuss — Ha ogpuyuanbHoM caume PedepalibHo20 az2eHmemea ro mexHuU4ecKomMy
pezynuposaHuro U Mmemporsnoauu e cemu VIHmepHem

© CraHaapTuHdgopm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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BBenoeHue

NCO (MexagyHapogHasa OpraHusayna CtaHgapTusaunm) aBnaeTca BCEMUPHON peaepaLnen opraHoB
HaLMoHanNbHbIX cTaHAapToB (opraHusaunm — dnedbl NCO). PaboTa no noaroToBKe MeXAyHapOAHbIX CTaH-
0apToB 0ObIYHO ocyulecTBsieTcsl TexHndecknmm kommtetamm NCO. Kaxxgasa opraHusaymsi-uneH, sanHrepe-
COBaHHasl B nNpeaMeTe, Ang KOToporo cosfgaBancd TexXHUYEeCKMA KOMUTET, uMeeT npaBo ObiTb
pedcTaBNeHHOU B 3TOM KoMuUTeTe. MexXxgyHapoaHble NpaBUTeNibCTBEHHLIE U HENPaBUTENbCTBEHHLIE opra-
HU3AaLUUN TakKe NpUHUMatoT ydacTue B paboTe Bo Bzaumoaencteum ¢ MCO. NCO TtecHo coTpyaHuvaeT ¢ Mex-
ayHapoaHou OnektpoTtexHudyeckon Komuccmen (MOK) no Bcem BonpocaM  3NeKTPOTexXHUYeCKoW
cTaHaapTusauunn.

[TpoekTbl MeXxayHapodHbIX CTaHOAapPTOB, MPUHATBHIE TEXHUYECKUMMU KOMUTETaMKU, pacnpoCcTpaHATCA
opraHusauuam-yneHam ans ronocopaHus. lNybnukauma B ka4ecTBe MexayHapoaHoro ctaHgapTa Tpebyer
oaobpeHnsa He meHee 75 % opraHmsaunn-4r1eHoB ¢ NpaBoOM ronoca.

MexayHapoaHbld ctaHgapt MCO 13781 Obin noarotoBneH TexHudeckum komutetom NCO/TC 150
«MImnnaHTaTtel ana xupypruny, lNoakomuteT INK 1 «MaTtepuanbi».

[TpunoXxeHne A HacTodLWero ctaHgapTa npuBeaeHo B CripaBOYHbIX LEnsaxX.

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

CMOJIbl U OT®OPMOBAHHDbIE 3JIEMEHTBI HA OCHOBE
NOJIU(L-NAKTUQA) ANA XUPYPITUMHYECKUX UMITTNTAHTATOB

UccnepoBaHue gerpagauum MeTtoaoMm in vitro

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

[lata BBegeHnsa — 2012—03—01

1 O6nactb NpMeHeHUA

HacToqawmm ctaHgapT ycTaHaBnMBaeT MeTodbl onpeaeneHna XMMnNYecKnx n MmexaHniecknx usmeHeHnin
B CBOWCTBaxX nonu(L-naktmnga) Nnpu onbITHLIX YCNOBUAX Aerpagauuu in vitro.

Llenbto HacTosWero ctaHgapTa ABMAETCHA CpaBHEHME WU/UMN OLEeHKa MaTepunanoBs U1 yCnoBuUK obpa-
DOTKMN.

HacTtodawmm ctaHgapT npuMeHUM K nonu(L-naktuay) B pas3nuiHbiX popmMax, UCMorb3yeMblX AN NPOou3-
BOACTBA XUPYPruyecknx UMnnaHTaToB, BKOYad,

a) OCHOBHOW MaTepman,

b) obpaboTaHHbIN MaTepuan;

C) roToBble M34enusa (3anakoBaHHble U CTepUnbHbIe MMNNAHTAaThI).

MeToabl nccnegoBaHUs, NpUBeJeHHbIe B HAcCToALWEM cTaHaapTe, npeaHasHadveHbl ANg onpegeneHns
CKOPOCTW Aerpagaunm n MsmMeHeHUU xapaktepuctuk nonu(L-nakrtuga) in vitro. laHHble meToabl in vitro He
MOTYT ObITb UCNOMBb30BaHbI ANA TOYHOIC NPOrHo3a NoBeaeHUs B YCNOBUSIX IN VIVO.

[TpunmeyaHmne— PekoMEHAYETCH UCMbITbIBATL COMONMUMEPHLI N/nnn cmecu n3 nonu{L-naktnaa) n/mnm ero cre-
PEON30OMEPHI TAKXKE COMMacHO HACTOALWEMY CTaHOAPTY, NOKa He CYLWECTBYET COOTBETCTBYIOLLENO0 HOPMATUBHOIO OOKYMEHTA.

2 HopMaTuBHbIE CCbINKN

Cneayoume ctaHgapTbl cogepXaT MNONOXeHUs, KOTopble, NMOCPEeACTBOM CChINOK B AaHHOM TeKCTe,
ABMAKOTCH MONOXEHUSIMN HaCTOALWEro craHgapta. Ha MOMeHT nybnukauum ykasaHHble usgaHus Obinu
O0encTBUTeNbHbl. BCe cTaHaapThl noanexart nepecMoTpy, 1 y4acTHUKK cornalleHnn, OCHOBaHHbLIX Ha HACTOSA-
LieM cTaHgapTe, NpUusbIBalTCs MCCneaoBaTb BO3MOXHOCTb NPUMEHEHUS Hanbonee nocnegHux usgaHum
cTaHOapToB, 0bo3HayeHHbIX HWke. YneHbl MOK n NCO BeayTt peectp MeXayHapoAHbIX CTaHOapTOB,
OEUCTBYIOLWKMX B HAcTosLLee BpeMs.

MCO 178: 1993* Nnactmaccel. OnpeaeneHnue CBOUCTB NMpU U3rnode

MCO 180:1993* lNnactmaccel. OnpeaeneHne yaapHon NpodHocTU no Msoay

NCO 527-1:1993 lNnactmaccel. OnpeaeneHne MexaHUYeCKUX CBOWUCTB NpU pacTsxeHun. Hactb 1.
Obwme NPUHUKMNLI

NCO 527-2:1993 lNnactmaccel. OnpeaeneHne MexaHUYeCKUX CBOWUCTB NpPU pacTsxeHun. Hactb 2.
YCNoBusA UCMbITAHUA ANA NUTbEBLIX U 3KCTPY3UOHHbLIX NlacTMacc

NCO 527-3:1995 lNnactmaccel. OnpegeneHne mMexaHUYeCcKUX CBOWCTB MPU pacTskeHUU. HacTb 3.
YcnoBug UcnbiTaHUW ANd NNeHOK U NUCTOB

MCO 604:1993* NMnactmaccel. OnpegeneHme cxXuMmaemMmocTu

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

U3paHune odbmumnanbHoe
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NCO 1628-1:1984* MNnactmaccol. OnpegeneHne BA3KOCTU NOMMMEPOB B pa3baBeHHOM pacTBoOpe C
MPUMEHEHUEM KanUNNAPHbIX BUCKO3UMETPpoB. HYacTts 1. ObLwme npuHLUUnbI

NCO 2062:1993* TekcTunb. Npsika B nakoBkax. OnpeaeneHne paspbiBHOMO yCUNUA U OTHOCUTENBHOro
yONUHEHWUSA NpU pas3pbiBe OAUNHOYHOWN HUTU

NCO 6721-2:1994* Nnactmaccel. OnpegeneHne mexaHU4ecknx CBOUCTB NMpu ANHaMUYECKOM Harpyxe-
HUK. HacTb 2. MeToa KpyTUNBbHOIO MadaTHUKA

3 TepMUHbI U onpeaeneHus

B HacTosAweM cTaHgapTe NpUMeHeHbl criegyolue TepMUHbI C COOTBETCTBYOLWMMN onpeaeieHUAMNA:

3.1 perpaaauusn: lNotepsa MexaH4ecknx xapakTepucTuk U/unm XMMm4eckom LLennocTHOCTU BCreacTBME
XUMNYECKNX N3MEHEHNIA MaTepuana, Bbl3BaHHbIX OKpPYXXatoLW MMM YCITIOBUAAMU, 38 KOTOPbIMW MOTYT Nocreno-
BaTb NoTepsa Macchbl U Mopdonormyeckme nameHeHus.

3.2 Aerpapauusa in vitro: [erpagauns, BbiaBaHHad XpaHeHUeM B (PU3NOJIOTMYECKON XNOAKOCTU UM
ModenupyroLlen cpege.

3.3 paccacbiBarwwunca nonnmMep: lNonmnmep, cneumansHo co3gaHHbIM ANd TpaHcopMauum in vivo B
bes3BpeaHble NoboYHbIE NPOAYKTLI, KOTOPLIE 3aTEM BbIBOAATCS U3 OpraHiama.

3.4 nonu(L-naktuna): NonumepHLIN MaTepuarn, COCTOALWMA U3 eauHUL, L-nakTuaa.

4 MeToAabl Aerpagauumu

4.1 O6wan YyacTb

NcxoaHble OaHHble Ana Bcex uccneaoBaHWn OOMKHbI ObiTb YCTaHOBMEHbl HENocpeACTBEHHO nepen
Ha4anom uccneagoBaHua gerpagauum (Hadano otcyeTa). Bce uccnegosaHua cneayeT NpoBOAUThL Ha Aerpa-
anpyemMbix obpasyax Ha KaXkgom 3tane nccrneaoBaHus.

4.2 YCTpOUCTBa U peareHThbl

4.2.1 lNponuTbiBatoLwmn pacteop (dochaTHo-bydepHbIN pacTBop, bydep CopeHceHa), COCTOALWNNA U3
anrngpodpocdaTa Kanus n guHatpua doocdaTta B AUCTUNNMPOBAHHOW BOAE.

Conu, ncnonb3syemsie Ansi NpUroToBneHnUsa dygpepHOro pactesopa, A0MKHbI ObITb aHANMUTUYECKOTO Knac-
ca U BbICyLLEeHbl 40 AOCTMKEHUA NOCTOAHHOU MaccChil.

PacTtsop a) 1/15 mons/n KH,PO,, npurotoBneHHbINn nyTem pactsopeHus 9,078 r KH,PO, B 1 n Boab!.

Pacteop b) 1/15 monb/n Na,HPO,, npurotoBneHHbin nytem pactsopeHunsa 11,876 r Na,HPO, - 2H,0 B
1 N BOAHI.

bydep BkntovaeT cmecb obvemHon aonn 18,2 % pacteopa a) n oorvemHon gonun 81,8 % pacTteopa b).

Hukakue apyrne gobaBku He crnegyeT UCnoNb3oBaTh ANA NMPUroTOBNEHUSA pacTBopa.

[TokazaTenb KUCNOTHOCTM DydepHOro pacteopa AofmkeH obiTs 7,4 £0,2.

4.2.2 VHepTHada nnacTukoBasi UM CTeKNAHHAs eMKOCTb (Hanpumep, byTeinka, baHka, dpnakoH 1 1.4.),
cnocobHaa BMelWaTh ncecnegyemoln obpasel, Ang Kaxgoro martepuana v nepuoaa BpemMeHu n TpebyemMbiin
obbeM nponuTbiBatoLWero pacreopa. Kaxagass eMKOCTb AOMKHA ObITb repMeTudHOWN Ang npeaoTBpalleHns
noTepu pacTeopa NnyTemM ncrnapeHus.

4.2.3 BaHHa unun neyb C NOCTOAHHOW TeMnepaTypon, cnocobHas NnogaepXmMBaTb eMKOCTU ¢ obpasLamu
npyv onpeaeneHHon TemnepaType gerpagaumm = 1 °C Ha onpeaeneHHbIN nepunog nccrnegoBaHus.
4.2.4 pH-meTp gnga perynnpoBaHMA nokasaTtensa KUCNoTHOCTKU B npeaenax pH o npH 8 £ 0,2.

4.3 KoHTponb GydepHOro pacreopa

4.3.1 U3mepeHua pH

YpoeeHb pH bydepHoro pacteopa cnegyeT U3MepsTb MO MEeHbLUEN Mepe B ABYX pa3HbIX eMKOCTAX B
Kaykabl nepunoa uccneagoeaHus. MNpu anutensHbIX Nepuogax uccnegosaHna pH cneayeT MamepaTb A0MOMHN-
TeNnbHO B ABYX EMKOCTSIX Yepes creaywme nHTepearnsbl:

a) nccnegoBaHue aerpajgaunn B pexXnme peanbHOro BpeMeHW: Kaxkable WecTb Heaenb;
b) nccnegoBaHue yckopeHHOW aerpagaumn: exxeHeaenbHo.

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

2



[OCT P UCO 13781—2011

Ecnu no meHblUen Mepe B OgHON €MKOCTW NoKasaTellb KNCNOTHOCTU CABUHYICH 3a YCTaHOBIEHHbIE
npeaensl, ypoBeHb pH BO BceX eMKOCTSX A0IKeH BbIiTb UaMepeH 1 npueeaeH K pH 7,4 £ 0,2, ncnonbays pac-
TBOop ¢ (NaOH) = 0,1 monb/n.

4.3.2 NMomyTHeHUe 6ydepHoOro pacteopa

[ToMyTHeHne BydepHOro pacTBopa MOXET 03Ha4YaTb KOHTaMUHALUMIO MUKpoopraHmamMammn. Mccneaye-

MbI 0bpa3sel, AomKeH bbiTb OTOpakoBaH B criyvae nobdoro BUAMMOro NOMyTHEHUS, KOTOPOE HE MOXET ObITb
HenocpeaCcTBEHHO CBA3AHO C caMUM MaTepuanom Unm npoaykramMmn ero gerpagaLun.

[TpunmeyaHun e — PekomeHAyeTcs CTEPUNM3aUns eMKOCTEN N MPONUTLIBAOLWEND pacTBopa BO N3bexXaHne KoH-
TaMUHaUMN MUKPOOPraHn3mMamm.

4.4 [erpapauus B pexumMme peanbHOro BpeMeHun

[TomMelwaloT nccnegyemeln obpasel, B eMKoCTb (CM. 4.2.2), 3annBatoT NPOonUTbIBaloLWMM pacTBOPOM
(cM. 4.2.1) n 3akynopmnearoT eMKOCTb. MUHUMalbHBLIN 0OBLEM UCTMONL3YEeMOro bydpepHOro pacTesopa AoKeH
cocTaBnaTe 10 mn. CooTHoWeHNe obbema bydepHOro pacTteopa, B MUNNUNUTPaX, K Macce Uccrneayemoro
obpasuya, B rpammax, gomkHo npesBbiwaTtbh 30:1. Nccneayembln obpasel, A0MKEH ObITb NMONHOCTLIO 3aNnUT

MPONUTBLIBAKOLWM PaCcTBOPOM.
Mcnonb3sya BaHHY UK NMeYb C NOCTOAHHOW TeMnepaTypoun (CM. 4.2.3), nogaepXxmsaloT nccnegyemoin

obpasel, npu punsnonormdeckon tTemnepartype (37 £ 1) °C.

YaanawT uccnegyemble obpasibl U3 NPONUThIBAKOLLEro pacTBOPa U UCMbITbIBAKOT Yepes 3apaHee onpe-
OeneHHble MHTepBan.l.

[nsa nccnegoBaHus gerpagaunm B pexxmme pearnbHOro BpeMeH HeobxoanMmo no MeHbLUEN Mepe LLECTb
nccnegoBaHUK, BKOYada nepuoabl NPONUTLIBAHUA B YeThlpe Heaenu, 26 Heaenb 1 104 Hegenu.

4.5 YcKopeHHada gerpagauus

4.5.1 NMpuHUMN

MccnegoBaHue nocre YCKopeHHOW aerpagauinm siBnaeTcd oTCcenBalolWMM TeCTOM Ha KOHTPOTb KaYyecT-
Ba 0bpaboTaHHOro MmaTtepuana. Hukakou Koppensiumm ¢ noBegeHUeM in vivo He cyulecTtyeT. [laHHoe nccne-
OoBaHME MOXKeT ObliTb WUCMONb30BAHO TOMBLKO ANSA NonydYeHUsa nHopMaLKMKn, Kacaruwlencs agerpagaumu
OAHOro MaTepuana 3a KopoTKUM nepuoa.

4.5.2 Tlpouegypa nccnegoBaHuA

[TomewatoT ncecnegyemeln obpasel, B eMKoCTb (CM. 4.2.2), 3annBatoT NpOonUThIBaloLWMM pacTBOPOM
(cM. 4.2.1) 1 3akynopuBawT eMKOCTb. MMHUManNbHBIK 00BLEM UCNONL3YyeMOoro bydpepHOro pacTeopa AoMkKeH
coctaBnaTb 10 mn. CooTHoLWeHNe obbema bydepHOro pactesopa, B MUNNUNMTRAX, K Macce Uccneayemoro
obpasua, B rpammax, gomkHo npesBbiwaTtbh 30:1. Nccneayembin obpasel, A0MKEH ObITb MOMHOCTLIO 3aMnnUT
NPOMUTBLIBAKOLWNUM PacTBOPOM.

Mcnonb3yqa BaHHY UMK NeYb C NOCTOAHHOU TemMnepaTtypoun (CM. 4.2.3), nogaepXmearoT uccnegyemolin
obpasel npu Temnepatype (/0 £ 1) °C.

YaanawT uccnegyemole obpasibl U3 NPONUTHIBAIOLWLEro pacTBOpa U UCNbITbIBAKOT Yepes 3apaHee onpe-
OeneHHble MHTepBan.l.

[nsa nccnegoBaHUa yCKOpeHHOW aerpagaunm tTpebyeTtcs nNo MeHblUe Mepe ABa UccneaoBaHust, Hanpu-
Mep nocrne nepuoaoB ANUTENbHOCTLIO 24 4 U 0aHY Heaeno.

5 Pusnko-xuMmmyeckKkme uccrnegoBaHuS

[TpumMmedaHune— PekomeHOyOTCA crieaylowme aHanntuyeckne MeTogbl, eCnm yMeCcTHO:

- andphepeHumanbHas ckaHmpyrowas kanopumetpusa (DSC) B cootBeTcTBUM ¢ MCO 3146;

- aTOMHO-abcopbunoHHas cnektpomeTpus (AAS) ANs KATaNUTUYECKOTo COAepKaHUS;

- 3KCKN3noHHasA xpomatorpadus pazmepos (SEC) v razosas hazosasi xpomatorpadpus (GPC) ansa nameHeHnn B
MOJIEKYNAPHO-BECOBOM pacnpenerneHuu,

- rasoas xpomatorpadus (GC) ans MOHOMEPHOIro CoaepPXaHus;

- peHTreHoguMpakuma ans aHannaa KpUCcTanindHoCTU U CTPYKTYPbI;

- CKaHupyowas snekTpoHHast mukpockonua (SEM) (aHanmn3 mopdonornveckon CTPYKTYpPbl, PacnpoCTpaHeHne
pe3opbunun, NnoaATBEPXKAEHNE anropuTmMa pasnambsliBaHns, 0COBEHHO ANS YKPENNAIOLWMX MaTeEPMarnos).

[nsa gaHHbIX aHaNM30B BO3MOXHO MCMOb30BaHME BbiCYLLIEHHbIX 0OpasLoB, OCTaBLUMXCH Mocrne U3me-
pEeHUs NOTEPU Macchl.

5.1 lNoTepa Mmacchl gerpaampoBaHHbIX obpasuoB

5.1.1 YcTpoucrtBa
5.1.1.1 Bechl, 0TKanMbpoBaHHOE B3BELUMBaOLLEE YCTPONCTBO, CNOCODHOE U3MEPATL Maccy Uccneaye-
MOro obpasua ¢ TodHocTbio Ao 1 % obLwen macchl obpasua.
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5.1.1.2 HecukaTtop, cogepxallniA BNAronornoTUTeNb, HaNnpMMep cunukareneBble lWapuk AN BNUTbI-
BaHWUA BNaru, ¢ Lenbo BbICYLUMBAHNA UCCieayeMblX 0bpasLoB.
5.1.1.3 BakyyMHbIM Hacoc, cnocobHbIv co3gaBaTh BakyyM B AeCUKaTope.

5.1.1.4 PunbTp ANA KAYECTBEHHOTC U KOJTMYECTBEHHOro aHanunsa co BpeMeHeM punbTpaumm no ['epu-
bepry (cm. DIN 53137) 160 c.

[MTpumeyaHune— Punbrpbl 589/4 xentble B cootBeTCTBUM € DIN 12448 Gb1NM NnpmnaHaHbl Nnogxoaswmmu.

5.1.2 lpurotoBneHune nccneayemMbix oopasuos
[To MeHblUen mepe Tpu obpasua cneayeTt UCNbIThIBaTb B KaXAbl nepunod. Heobxoanmo UCnonb3oBaTh
OTAerbHYIO eMKOCTb ANS Ka)Joro obpasua.

[TpnmeyaHune—[na ctaTmcTnyeckoro aHanmaa Tpebyetcsa bonee yem Tpu obpasua Ha KaxXabin Nepmnog UC-
cnegoBaHus.

Tak Kak dpopma 1 CTpyKTypa nccnegyemoro obpasua mMoryTt sHa4nTeNbHO BIUATL HA KUHETUKY Aerpaga-
LI, HaYanbHbIX ccneayeMbln obpasel, A0MKEH ObITb CONMOCTaBUM C LieNeBbIM n3genuem opmMon U CTPYK-
TYPOW, rae NpUMeHnmo, T.e. uccneayemMoln obpasel, MoOXeT ObiTb BOMMOKHUCTBIM, MNEHKOWU UMM OCHOBHBLIM
MaTepuanom, no LenecoodbpasHoCTH.

5.1.3 lpouenypa uccnegoBaHus

BricylunBaloT Hegerpaanpyemold uccnegyemeslin obpasel, 4o AOCTUXKEHUA NOCTOAHHOW MaccChl B AeCU-
kKaTope (cM. 5.1.1.2) nog BakyymoMm (cM. 5.1.1.3) npmn KomHaTHOW TeMmnepartype. OnpeaensaT Maccy uccrneay-
emMoro obpasua, ncnonbays secobl (M. 5.1.1.1), ¢ TouHocTbto 1,0 % obwen macchl.

[TpoBOASAT BbIOpaHHYIO Npoueaypy aerpagauunun.

BeicywnearoT ounbTp (CM. 5.1.1.4) noag BakyyMoM Npu KOMHaTHOU TeMnepaTtype 40 AOCTUKEHUSA NOCTOo-
AHHOM Mmacchkl. OnpegenstoT maccy punbTpa ¢ TodHoCThHo 1,0 % oblen maccel. [NpomMbiBalOT AerpagnupoBan-
HbIK nccneayemMmeld obpasel, B AeNOHU3UPOBAHHOM BoAe TPpU pasa, ucnonb3yd duneTtp (cMm. 5.1.1.4) and
yOEePXUBaHUA BO3MOXHBLIX OTX0A0B. [Na O4YUCTKU BO3MOXKHO UCNONb30BaTh BOAAHYIO CTPVYIO.

BricylunBatoT gerpagnupoBaHHbIin uccneayemMsiin obpasel, u dunbTp Noa BakyyMoM Npr KOMHaATHON TEM-
nepaTtype A0 OOCTMXKEHUS MOCTOAHHOW Macchl. OnpeaendatoT obWy Maccy mccnegyemoro obpasua wu
punbTpa ¢ TouHocTbo 1,0 % obLien macchl.

5.1.4 TloBTOpPHOE UCNONb30BaHUe UccnegyemMbix odopasuoB

BbicylwleHHble obpasLbl, ocTaBLIMECH NOcne 3aMmepa NoTepu Maccehl, He crneayeT NPUMEHATb AN Mexa-
HNYEeCKOro TeCTUPOBaHNA.

[TpumeyaHune—Vcecnegyemble 0bpasubl, MCNONb3yemMble AN onpeaeneHus noTepn Macceol, MoryT 6biTb UC-
NoNb30BaHbI ANA ganbHENLWero PuU3nko-XMMNYeCcKoro uccriegoBaHnst (Hanpumep, NoTepsi B MONMEKYNSAPHOM BECE MyTEM U3-
MEHEHNN KPUBbLIX AN pepeHUnanbHON CKaHNPYIIOWEN KanopumMeTpun, U3aMeHeHNs B MONEKYNAPHO-BECOBOM pacrnpeaene-
HUW NYyTEM ra3zoBoun haszoBon Xpomarorpadumn, CTPYKTYPHLIM aHaNM3 NyTemM CKaHUPYIOLWEN 3MNEKTPOHHON MUKPOCKOMNUN).

5.2 OnpepeneHue NpUcyLleun BA3KOCTU

[TpucyLLyto BS3KOCTb HegerpagmpoBaHHbIX U AerpagupoBaHHbIX MaTepruanoB onpedensitoT B COOTBET-
ctBun ¢ MCO 1628-1, ncnonbays kanunnapHoid Oc-BnuckosnmeTp Yobenoae.
Obpasubl 4OMKHBI ObITb BbICYLLUEHBI 40 ACCTMXKEHUS NOCTOSIHHOW MaccChl Nepen uccneaoBaHUeEM.

B KayecTBe pacTBOpUTENS HEODOXOANUMO UCMOMb30BaTb XNMopodopM. KOHUEHTpaL s NONMMEPHOro pac-
TBOpa AomkHa obiTh 0,1 % ¢ maccoun nonumepa (50 = 2) mr Ha 50 mn pacTBopUTENA.

6 UccnegoBaHUA MexXaHU4YeCKUX CBOUCTB

6.1 Ob6waa yacTtb

MexaHun4deckne vuccrnegoBaHna cneayeT NpoBoAUTb Ha UccrneayemMbix obpasuax, He U3MEeHEHHbIX npe-
OblAYLLKMM TECTUPOBAHUEM.

Nceneayemble obpasLbl A0MKHBI OCTaBaTbCA MOKPbIMU Mocne yaaneHus U3 nponuTbiBatoLLLero pacTso-
pa U BO BpeMsa 1UccregoBaHUs.

Bo Bpemsa Bcex nepuogoB UccriegoBaHUs pacTBOp He cneayeT B3banTbiBaTh.

[1TpunmeyaHwune—lVccnegoBanne cnegyert NPoOBOANTL NPEANOYTUTENBHO B BOASHON BaHHE. ccneayemble 06-
pa3subl ANS KaXA0ro NCCnegoBaHns No XenaHuw MoryT BbiTb MNOMELLEHBI B OQHY €MKOCT.

4
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6.2 YBnaxHeHue nccnegyembix oopasuosB

MexaHun4veckne XxapakTepUcTUKN MEHSOTCA B 3aBUCUMOCTU OT TeMmnepaTypbl. CTeKnoBaHne aMop@HbIX
MK NoNyKpUcTananmyeckmux nonMMepoB 3aBUCUT OT BOAHOTO coaepkaHna matepuana. BeicyllnsaHmne nUccne-
ayemMblxX obpasLoB, 0cobeHHO 0bpasLoB MaTepruanoB ¢ YNPOYHEeHHBIM BONOKHOM W/NK agerpagupoBaHHbIX
MaTepunanos, MOXeT NOBMUATbL Ha UX CBOMUCTBA.

CnepoBaTeNibHO, MeXaHUYecKne uccrnegoBaHUsl cnegyer NpoBOAUTb Ha uccnegyemblxX obpasuax,
YBNa)XXHeHHbIX Npu Temnepartype (37 £ 1) °C B AUCTUNNUPOBaHHOU BOAE.

6.2.1 MNMepen amepeHneM NCXOAHLIX AaHHbIX

[ns 3amMepa ncxogHblX AgaHHbIX obpasubl crneayeT YBNaXHATb B AUCTUNNUPOBAHHON BOAE B TeUeHUe
(60 = 15) muH npu Temnepartype (37 £ 1) °C. Kaxabln oTaenbHBIN 0bpasel, AComKeH ObiTb UCNbITAH HENOCpea-
CTBEHHO nocne yganeHus us soabl. [Ang npeaoTBpalleHUs CKONbXeHUa uccrnegyemoro obpasua B saxparte
HeobxoAMMO TLAaTeTIbHO BbICYLLNTbL KOHLUbLI MOBEPXHOCTU, HANpUMep, UCnonb3ysa DyMaxHyo candeTky.

6.2.2 B TeyeHne nccnepgoBaHuAa gerpagauum B peXxxmmMme pearbHONro BpeMeHu

Uepes coOOTBETCTBYOLWME UHTEPBAaNLI Aerpagauun Kaxkabln oTAeNbHbIW nccneagyemMein obpasel, 40mKeH
ObITb UCMbITAH HEMOCPeACTBEHHO MNOCMe yaaneHust N3 nNponuTbiBaloWero pacteopa. [Ans npenoTespalleHus
CKONMbXEeHUs1 uccneagyemoro obpasula B 3axBaTe HeobxoaumMo TWaTelNbHO BbICYLLUNATL KOHLbI MOBEPXHOCTH,
Hanpumep, NCNonb3ys ByMaXkHyo candgeTky.

6.2.3 B TeyeHune nccnepoBaHUAa YCKOPEeHHOU gerpagauuu

Uepe3 cOOTBETCTBYOLWIME UHTEpPBanNbl Aerpagaunn nccnegyemoln obpasel, yaansioT U3 eMKOCTU U
YBNaXHAT B AUCTUNINTMPOBaHHOM Bode B TedeHne 1 4 npu Temnepatype (37 £1) °C.

6.3 lNpuroroBneHue nccneayemMbix oopasuoB
[1o MeHbLIen Mepe Tpu cbpasua AOMKHbI ObITb UCMNbITaHbI B KaXXaAbl nepuoa.

[TpunmeyaHune—[Ona ctaTuctnieckoro aHanmaa tpebyetcsa bonee yem Tpm obpasua Ha Kaxabi Nepuog Uc-
criegoBaHus.

Tak kak dfpopmMa 1 CTpyKTypa nccneayemorc obpasua mMoryT sHa4nTensHO BNUATL HA KUHETUKY Aerpajga-
LK, nccneayemMold obpasel, AomkeH ObITb CONOCTAaBUM C FOTOBLIMU U3AeNUAMN POPMON U CTPYKTYPON, rae
NMPUMEHUMO, T.€. UCccneayembln obpasel, MOXKET ObITb BONTOKHUCTBIM, MMIEHKOW UMM OCHOBHLIM MaTepuanom,
ecnu uenecoobpasHo.

6.4 MeToabl uccnegoBaHuUs

MeToabl CcneaoBaHUSA 3aBUCAT OT pPeXmMMa 3arpyski NpUMeHs1eMOro yCTpoucTBa ANg MexaHU4eckoro
nccneaoBaHUN, eCcriv TaKoBOE UCNONb3YETCH, U OT PopMbl Uccneayemoro obpasua. PesynbtaThl UCCNeaoBa-
HAS AOMMKHBI BKNoYaTh AaHHbIE NO NPOYHOCTU, BBITSATMBAHMIO U MoAY N0 ynpyrocTu. JomkHO ObITb NPUMEHEHO
MCNbITAHWE Ha pacTaKeHue.

MexaHn4yeckne CBOUCTBA cneayeT UCMbIThIBATb C UCMNONMb3OBaHMEM METOAO0B UCCMNeaoBaHUA, NpUBe-
NeHHbIX B Tabnuue 1.

[Tpn HeobxoaMMOCTK NapamMeTpbl MexaHU4Yecknx nccrnegoBaHmin, obosHavyeHHble B MeTodax, NpuBe-
OeHHbIX B Tabnuue 1, MoryT 6bITb U3MEHEHbI, HO Nubdoe naMeHeHne AoMKHO ObITb 0OOCHOBAHO M OTMEYEHO B
oTyeTe.

[TpunmeyaHwune—Vccnegyemble 0bpasubl, UCMONb3YEMbIE ANA ONPeaeneHns MEXaHNYECKUX XapaKTepPUCTUK,
MOTIYT ObITb NCMOMBb30BaHbI ANA AaNbHENLWEND PUNKO-XUMUYECKOTO nccnegoBanns (Hanpumep, NoTeps B MONEKYINSAPHOM
BECE NyTeM U3MEHEHUN KPUBLIX AndpdepeHymnanbHON CKaHUPYIOLWEN KanopuMeTpun, N3aMmeHeHNs B MONEKYINAPHO-MaCCo-
BOM pacnpeaeneHum nytemMm ra3oBov oasoBou xpomartorpagun, CTPYKTYPHbIM aHanm3 nytemM CKaHMpyrowen aneKTpoHHOW
MUKPOCKOMUKN). TEM HE MEHEE MPU N3MEPEHNN MEXAHNYECKMX CBONCTB 0DBpasuam NpuaaeTcs SHEPIUa U NPUMEHSIIOTCH Ha-
NpaBreHHbIE HArpy3kn. M 1o n apyroe MOXeT U3MEHNTb PUINKO-XMMUYECKME CBOUCTBA MaTepuana un, Takum obpasom, no-
BIMUATb Ha pe3ynbratbl UCCIegoBaHnun, NPoOBOANMbIX MOCe MeXaHN4YeCcKoro nccrnegoBaHus.

Tadbnwuua 1 — MexaHndyeckue meToabl UCCNEeA0BaHUA

dopma NCTOUMHUK MeToaa nccneaosaHus

KecTkun martepmarn NCO178

NCO 180

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

NCO 604

ASTM D 4475
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OkonyaHue mabnuubi 1

dopma NCTOUMHUK MeToa nceneaoBaHus
[1neHKa, NUCT NCO 527-3
BONOKHO, TKaHb NCO 2062
NCO 1805
NCO 5081

[TpumedaHne—[Hpyrnve metogbl uccneaoBaHUsA ONSA KOHKPETHbIX CTPYKTYP (Hanpumep, MOpPUCTbIX
N1acTMace) N KOHKPETHbIE TPeboBaHUA (HANPUMEP, NOMN3YYECTb NPU PACTSXKEHUN) MOTYT UCNOSb30BATLCS MO NPUME-
HUMOCTW.

7 lpeKkpalweHne nccnenoBaHus

MccnegoBaHue gerpagnmpoBaHHbiX obpas3uoB AOMKHO ObITh NpeKkpaLlleHo, Korga HacTtynaeTt ogHo UIn
HECKOJIbKO M3 NEePEYNCTIEHHBIX HMXKE CODBLITUN:

a) HacTynuro sapaHee onpeneneHHoe BpeMs;

b) noTtepa maccel gocturna 100 % nnbo HacTynuna gerpagauunsi, HACTONbKO pas3BUTasd, YTO MeXaHu-
yeckoe nccnegoBaHme cTaHOBUTCH HelenecoobpasHbiM UMM TEXHUYECKA HEBO3MOXHbIM;

c) OblNna AoCTUrHyTa Npucyllas BA3KOCTb MeHee unu pasHasa 0,1 an/r.

8 OTtyeT 00 UCccneaoBaHUMU

OT4eT 00 nccnenoBaHUM OOIMKEH BKOYAaTh clieayrowyio nHdopmMaumio:

a) onucaHue uccnegyemoro BelecTtsa, HOMep napTum Unu nota U napameTpbl;

L) ONbITHLIE YCIOBUS;

C) OTKIOHEeHUSA OT yKasaHHOW TemMnepaTtypbl U nokasaTensa KUCNOTHOCTUA B TedeHue onpeneneHHoro
nepuoga BpeMeHu, ecrii NPUMeHUMO;

d) maccy uccnegyemoro obpasua, BblpaXXeHHYH Kak cpefHsia NpoueHTHaa 409 noTepu MaccChbl, —
HavyanbHyo U NocneayroLwyo ANa Kaxaoro nepuoaa BpeMeHu;

e) MNMPUCYLLYIO BA3KOCTb — HadalbHYHO U NMocneayowyo ANa KaXxaoro nepuoga BpeMeHu;

f) MexaHundeckne XapakTepUCTUKWU, eClin U3MepeHbl, — HadallbHble U nocneayloliue ang Kaxaoro
nepuoga BpeMeHW, BKNoYas npuMeHMble napaMeTpbl MCCNeaoBaHUs, Takue Kak CKOpPOoCTb Aedopmalnunu,
paccToaHUe MeXxay saxumamm 1 17.4.;

d) U3MeHeHMe BHellHero BMaa uccrnegyemMolx obpasuoB nocre pasfndHbIX NepuogoB BO3OEUCTBUS,
MCMONb3ya BU3yanbHYyO MHcnekuuo (M SEM, ecnm npumeHUmo);

h) NpuyMHy NpekpalleHna nccneaoBaHus.
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[MpunoxeHwne A
(cnpaBo4HOe€)

OO0ocHOBaHue

[To mepe pas3BuTnsa NCNoNb30BaHUS paccacbiBaOWMXCA NONMMEPOB B UMNMAHTUPYEMbIX U3OENUAX NOSBUNACH
HEOBXOAMMOCTb onpeaeneHns CTaHaapTHbIX METOA0B UccneagoBaHus Ans OUeHKN NoBeaeHUsl OCHOBHOMO martepuana
NNn n3genun B CMogenmnpoBaHHoON ouanonorndeckon cpeae. C gpyron CTOpoOHbI, NOBEAEeHWE paccachiBalOWMXCH MaTe-
pnanoB 1 N3aennu in situ 3aBNCUT OT YCNTOBUN UMNNAHTaUUM marepuana. 3Tu yCNoBUsA pasnnyatoTcH, Tak YTO N NoBeae-
HMEe maTtepuana MOXeT bbiTb pasnuyHbiM. CregoBartenbHO, UHTEPNPEeTaunto pe3ynbTaToB UCCNeaoBaHus in vitro
crnegyeT NpoBoAUTL C 0COBON OCTOPOXHOCTBIO, TAKKE NPUHMMAas BO BHUMaHME Niobyio B3aMMOCBS3b PE3yNbTaTOB UCCIE-
OOBaHUSA B YCITOBUSAX in vitro v in vivo. TONbKO PYHKLNOHAITbHbIE NCCNEAOBaHNA rOTOBOIO N3AeNns in vivo MoryT gatb TOY-
HYO MHpopmMmaunio 06 NCTUHHOM NMOBEAEHNN Agerpagaunm in situ.

Mpunnoxenve OA
(cnpaBoO4HOe)

CBeAeHUA 0 COOTBETCTBUU CCLITOYHbIX MeXAYHapoAHbIX CTaHAapTOB
HauMoHanbHbIM cTaHgapTaMm Poccunckou ®epgepauuum

Tadbnwuwua OA.1

Obo3HavYeHne 1 HAaMMeHOBaHUE
OB03Ha4YeHNe CCbINOYHOro
CTeneHb COOTBETCTBUA cooTeeTCTBYHOWEero HaunoHaNnbHONro
MeXOyHapoaHOro cTaHagapTa cTanmapTa
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 — ¥
* COOTBETCTBYHOLMN HAUMOHANbHbIN CTaHZapT oTcyTCcTBYET. 1O ero yrBepxXgeHusi peKkoMmeHayeTCcs UCnonb3o-
BaTb NEPEBO HA PYCCKUN A3bIK 4aHHOIro MexxayHapogHoro ctaHgapTta. [lepeeog 4aHHOIro MexxXayHapogHoro craHgapTra
HaxoauTcsH B PeaepanbHOM MHDHOPMALNOHHOM (POHAE TEXHUYECKUX pernameHToB U CTaHOAPTOB.

buonunorpadwusa

[1] WCO 3146:1985 lNnactmaccel. OnpeageneHne noBegaeHus Npu nnasneHun (TemnepaTypa nnaBneHns nnu NHTepear
NNaBneHNs ) NONYKPUCTANTINYECKMX MONMMEPOB METOAAaMM C UCNOIb30BAHMEM KANUNIMAPHOW TPYOKM 1 nonsipn3aum-
OHHOIo MUKPOCKOMa

[2] DIN 12448:1977 Paper laboratory ware — Filter paper
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YOK 615.466:006.354 OKC 11.040.40 P23 OKIT 93 9000

KnodeBble cnoea: nonu(L-naktuag), napeHTepanbHble cUCTeMbIl, papMaLeBTUKa

Pepaktop O.A. CmosHoeckasd
TexHnueckun pepaktop B.H. lpycakosa
Koppektop E.[. LyncHesa
KomnbtoTepHasi Bepctka fLA. Kpyaosol
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