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(57) Hacrosiee n300peTeHre OTHOCUTCSI K IIOIMMEPY Ha OCHOBE OH(YHKIMOHATBLHOIO MOAM(PHUIMPOBAHHOTO

OuoronuMepa, coiep)kalleMy II0 MEHBIICH Mepe OIHy IOJMMEpHYI0 [eNb, COAEpXallylo n
(YHKIMOHAIBHBIX IPYII MEPBOTO THIIA U M (YyHKIMOHAIBHBIX TPYII BTOpOro tuna. OyHKINOHAIBHbIE
TPYIITBl TIEPBOTO THUIA BKIIOYAIOT TPYIIIBI, CIOCOOHBIC K CIIMBAaHUIO IO PAJAUKaJbHOMY MEXaHU3MY
rocje cBOOOAHOPaIMKAIBHON IMOJIMMEpHU3alUU C pocToM Iiend. DYHKIMOHAJIBHBIE I'PYIIBI BTOPOTO
TUIIa BKIIOYAIOT I'PYIIEL, CIIOCOOHBIE K THUOJICHOBOMY CIIIMBAaHHIO. Hpe}lHO‘ITI/ITeHLHBIC IMOJIMMEPBI
Ha OCHOBE OM(YHKIMOHAJIHHBIX MOIM(DHIMPOBAHHBIX OMOMOIMMEPOB BKIIOUAIOT OM(YHKIMOHAIHHEIHA
MOAM(UIMPOBAHHBIN KenaTH W OM(YHKIMOHANBHBI MoauduIMpoBaHHBIA KosuiareH. Hacrosimee
U300peTeHre JOMONHUTENBHO OTHOCHTCA K CIOCOOy MONy4YeHHs Takoro IIONMMepa Ha OCHOBE
On(yHKIIMOHATFHOTO MOTU(PHUIMPOBAHHOTO OMOmoNMMMepa M K CHOcoO0y TONyYeHUs THIPOTeNsS W3
TaKoOTO TOJIMMEpa Ha OCHOBE OM(YHKIIMOHAIBHOrO MoaM(HUIMpOBaHHOTO Onomnonumepa. Kpome Toro,
HacTosilee M300peTeHHe OTHOCUTCS K THIPOTENsiM, MOJYy4aeMbIM M3 TaKHX MOJIMMEpPOB Ha OCHOBE
On(yHKIIMOHATFHBIX MOAM(PHUIINPOBAHHBIX OUOTIONIMMEPOB, U K IPIMEHEHHIO TaKUX THIPOTEIEH.

IV T£8760C0¢



10

15

20

25

30

WO 2019/229140 PCT/EP2019/063995

P51778694EA

INHOJIMMEPDBI HA OCHOBE BU®YHKIIMOHAJIBHBIX
MOJUPUIIUPOBAHHBIX BUOTTIOJIUMEPOB U I'H/IPOI'EJIU, IOJTYYHAEMBIE
N3 TAKUX NOJIUMEPOB HA OCHOBE BU®YHKIIMOHAJIBHBIX
MOAUPUIINPOBAHHbBIX BUOTTIOJIUMEPOB

O0sacTb TEXHUKH, K KOTOPOil 0THOCHTCSI H300peTeHuUe

Hacrosimmee wn3o0peTeHne OTHOCHTCS K IOJIMMEpaM Ha OCHOBE OU(PYHKLHNOHAIBHBIX
MOTU(ULIUPOBAHHBIX OMOMOIMMEPOB, B YaCTHOCTH, O yHKIMOHATBHBIX
MOAN(PHUIMPOBAHHBIX OHOMOJMMEPOB, TAKUX KaK OU(pYHKLHMOHAJIBHBIA MOAM(DULIINPOBAHHBIHI
KeJaTHH U OM(YHKIMOHATIBHBIH MOAM(DULIMPOBAHHBIN KOJUIAre€H, U K Crocoly IMONy4YeHHus
TAKUX TOJUMEPOB HAa OCHOBE OHM(PYHKIMOHAIBHBIX MOIU(UIMPOBAHHBIX OHOMOIMMEPOB.
Hacrosimee n3o0pereHne JONOTHUTEIbHO OTHOCHTCS K TUAPOTENSAM, TTOTyYaeMbIM M3 TaKHX
NOJIMMEPOB Ha OCHOBE OM(YHKIIMOHANBHBIX MOAN(UIMPOBAHHBIX OHOIMOIUMEPOB, U K
crioco0y mosydeHus: Takux ruaporeneid. Kpome toro, Hacrosimee n300peTeHre OTHOCUTCS K
NPUMEHEHUIO TaKUX Tuaporenedl B OWOMEOUIMHCKUX IENsAX, HAmpuMep, B TKAaHEBOM

WUH)KEHEPHH.
IIpeamecTByOmui ypoBeHb TEXHUKH

[001] >Kenmatun nmpencraBnsier  coOOW  OMONMONUMEpHBIH  MaTepuayl  MPUPOIHOTO
MPOUCXOXKJIEHUSI C  BBIJAIOLIMMUCS CBOMCTBAMM  B3aUMOJAEWCTBUA C KJIETKAMH U
CHOCOOHOCTREIO K OOpasoBanuio ruaporeiass. OH MIMPOKO MPUMEHSIETCS B THIIEBOH H
(dapMaleBTUYECKOW WHIYCTPUH H3-3a €ro IMUPOKOH JOCTYMHOCTH W 3KOHOMHYECKOU
s¢¢exTuBHOCTH. B pesynbrare, Marepuan crajg OJHUM H3 CTAHAAPTOB B OOJIACTH TKAHEBOU
WH)KEHepun ©  Ouonormueckoro  mpousBoactsa.  OnHAKO, TMOCKOJBKY — JKEJATHH
XapaKTepU3yeTcsi  BEpXHEH KPpUTUYECKOM  TEeMIEepaTypOd  pacTBOPEHUsT  HHUXKE
¢uznonoruueckoi Temneparypsl (+ 30°C), runporesnn Ha OCHOBE JKeJIAaTHHA HE TIOAXOIAT JJIsI
OMOMETUIIMHCKUX TPUMEHEHUH, TaKuX KakK TKaHeBas WHkeHepus. [[Isi mpurogHocTH B
OMOMETUIIMHCKUX TMPUMEHEHUSX HEOOXOOUMO IOBBICUTh CTAaOMJIBHOCTD M MEXAHHYECKHUE
CBOWCTBA JKeJNaTWHA TMpH (PU3HOJOrHMUYECKHX ycJIoBHsX. (CnenoBaTeiabHO, BO3HHKIIO

MHOXECTBO CTpaTeFI/Iﬁ JUIA KOBAJICHTHOI'O CHIMBAHUA >JKCJIAaTHHA. HpI/IMeHeHI/Ie CTpaTeFI/Iﬁ
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dorocmBaHUA MPEACTABIAET COOONW KOHKPETHBIM HHTEPEC, MOCKOJIbKY Takue CHoCOOBI B
o0meM  XapakTepu3yIOTCS  OTHOCHTENIBHO  MSTKMMH  YCJIOBHSMH,  o0ecreuuBast
MHKAIICYJINPOBaHUE KJIETOK B ruaporenb. Kpome TOro, HeKOoTopbsle (BBICOKOTO pa3peLIeHsl)
METOIVKH aAJUTHBHOIO HM3TOTOBJICHUS, BKIOYAs CTEPEOIUTOrpaduio U ABYX(OTOHHYIO

noymmMepuzanuio (2PP), TpeOyroT ¢porocimuBanus 111 CTPYKTYPUPOBAHHS MaTepHaa.

[002] U3BecTHbIe cTpaTeruu GoTOCIIMBAHUS B OOIIEM MOKHO Pa3lesiuTh Ha ABE OCHOBHBIE
KaTeropud B 3aBUCUMOCTH OT MEXaHW3Ma CIIWBAHUS. TMOJHMMEpPU3AIUsl C POCTOM LEMH U
CTyTeHYaTast MOJIUMEPU3ALIHS. Hcropuuecku, OCHOBHas 4acTh cTparerui
(OTOMHAYIIUPOBAHHOTO  CIHIMBAHHS ~ JKEJATHHA  OCYLIECTBISAETCS C  NPUMEHEHUEM
MOJIUMEPH3AIMH C POCTOM Ienu (OMOCpenoBaHHas pagukaiaMu (HOTOMOJUMEPU3AIHS C
poctoM memnu). B 3TOM OTHOLIEHWH 4YacTO YIOMHUHAaE€MOE TMPOW3BOMHOE >KEJaTHHA
npencrasisier coboi kenatuH-merakpmiamun (Gel-MOD wumm Gel-MA), B koTopom
NMEPBUYHbIE  AMHHOTPYMIBI  JKeJaTUHA  (YHKIUOHAIU3UPOBAHBI C  NPHUMEHEHHUEM

METAKPUIIOBOI'O aHTUAPHAA C MTOJIYUCHUEM CHIMBACMbIX METAKPHUIIAMHUIOB.

B nocnennee necsituierre Bce OOJbLIMN HMHTEPEC BbI3BIBAIOT THOJICHOBBIE THAPOTEINH,
MOJIYYCHHBIC NMoCpeaACTBOM CTyrIeH‘laTOfI MnoJIMMEpHU3alinuu, TaKHe Kak TUAPOreIin,
HOJIy4YeHHbIE TOCPEICTBOM THOJ-eHOBOH ((oro-)kimuk-peakuun. OHHM, Kak MOPaBHIIO,
XapaKTePU3YIOTCSl TOBBIMIEHHONW PEAaKLMOHHOH CIIOCOOHOCTBIO M oOpa3oBaHueM Oolee
FOMOTE€HHBIX CETed W3-32 WX OpTOroHajbHOW mpupoxbl. CrenoBaTenbHO, OHH
ACMOHCTPUPYIOT TMPEBOCXOAAIIYI0 COBMECTUMOCTb B OTHOHWICHUHW HWHKAIICYJIHUPOBAHUA
KJIETOK, TIOCKOJIBKY PEaKIUsi XapaKTepusyeTcs: 6oee HU3KUMU KOHIEHTPALUSIMU PAJIUKAIIOB,
U B OTJIMYHE OT mz[porenei/'l, MOJIYUYCHHBIX MOCPCACTBOM IIOJHUMEPU3ALIUU C POCTOM LECIIH,
peakiusi MOxkeT 3(QPEeKTUBHO MPOUCXOAUTh B MPUCYTCTBUU KUCopoaa. Jis ocymecTBieHus
THOJI-€HOBOW XHUMHH OCOOEHHBIH HHTEPeC TNPEACTABISIIOT (YHKIHOHAIBHBIE TPYIIIIBI
HopOopHeHa. C OgHOI CTOPOHBI, OHM HE MOJBEPXKEHBI KOHKYPEHTHON TOMOTIOIMMEPH3aLNH.
C npyroii CTOPOHBI, CHSITHE HAMPSKSHHSI KOJIbIA B XOJIE PEAKIMH C THOJIOM, B KOMOMHALIUU C
TIOCJIEYIOIIMM OBICTPBIM TIEPEHOCOM TPOTOHA, AOTIONHUTEIBHO TOBBIMIAET X THOJI-€HOBYIO

PEaKIIMOHHYI0 CIIOCOOHOCTb.

[003] >Kenarun-merakpuiamunabie renu (gel-MOD wnu gel-MA) B nenom Oosee sxecTkue

IO CPAaBHEHMIO C THOJ-€HOBBIMHU ruzporensimu (gel-NB) u3-3a mpupons! cmmBanus. Tuon-
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€HOBbIE THAPOTENH, TaKue Kak >KeJaTHH-HopOopHeHoBble ruaporenu (gel-NB), umeror
NPENMYLIECTBO B 00€CIeueHHH KOHTPOJS KOJIMYECTBA CLIMTHIX (DYHKIHMOHAJIBHBIX TPYMI H
JAEMOHCTPUPYIOT YJIyYIIEHHbIE BO3MOXKHOCTH i1 OOpaOOTKM B OTHOLIEHWH METOAMK

AJAUTHUBHOI'O U3I'OTOBJICHUA C UCITIOJIB30BAHHUEM CBETA.

[004] Kpome Toro, B 1uemom Tuoa-eHoBble ruaporenu (gel-NB) xapaxrtepusyrorcs
MOHM)KEHHON CIOCOOHOCTD K HAOYXaHHIO 1O CPABHEHHUIO C METAKPHJIAMHIHBIMU rejisiMu (gel-

MOD) u3-3a Hanu4us Oonee TuapodoOHBIX PYHKIMOHANBHBIX TPYIIT HOPOOPHEHA.

[005] Bonee TOro, m3-3a KOHTPOJI KOJHYECTBA MPOPEATHPOBABIINX (DYHKIIHOHAIBHBIX
IPYIn B THON-€HOBbIX runporeisix (gel-NB) mocpencTBoM BapbUpOBaHHsS COOTHOIIEHUS
THOJIE-HOB, HEMPOPEArrHpOBaBLINE PEAKIIMOHHO CIIOCOOHBIE (PYHKLMOHAIBHBIE TPYIIIIBI
HOpPOOpHEHAa MOTYT OBITh IMOJIyYeHBl MOCJE CIIMBAHMS, KOTOPBIE MOTYT MPHUMEHSTHCS IS
nocjenyomero  (GOTONMPUBUBAHUA  THOJUPOBAHHBIX KOMITOHEHTOB (Harpumep,
NIOCJIEIOBATENLHOCTEH, B3aUMOAEHCTBYIOIINX C KJIETKAMH, AKTUBHBIX (papMaleBTUYEeCKUX
KOMITOHEHTOB, aHTHOKCHUAAHTOB, ...). OQHAKO NMPH YMEHBIIEHUH COOTHOLICHHUS THOJ-EHOB
TUAPOTeNIeBbI  MaTepual  xapakTepusyercs eule Oosee  HEeyAOBIETBOPUTEIbHBIMU
MEXAaHUYECKUMH CBOMCTBAMHM B KOMOMHALIMH C MOBBIIIEHHON CIIOCOOHOCTBIO K MOTJIOIIEHHIO
BOABL. Bcrencteue »3TOro Marepuan MOXKET TepATh HEKOTOpble IPEeHMYLIeCTBa IpH
aIIUTUBHOM M3TOTOBJICHHH BBICOKOTO pa3pelleH s, NOCKOJIbKY Ha0yXaHue MoCie MOoTyYeH s
YBEJIMYUT pa3Mepbl KOHCTPYKLMH C OJHOW CTOPOHBI, a C JPYrod HampsokeHHe,
WHIYLHUPOBAaHHOE HAaOyXaHMEM BHYTPH KOHCTPYKIIMH, MOXET MPUBECTH K nedopmanusm.
Kpome Toro, u3-3a HEyIOBJIETBOPUTENIbHBIX MEXAHHMYECKHX CBOWMCTB MaTepHA MOXET OBbITh
He CHocOOeH MOIep KUBaTh CBOW COOCTBEHHBIH BEC, MPH 3TOM 00pa3ysl KOHCTPYKIHH C

MEHBIINMHU pa3MepaMi 3JIEMEHTOB.

[006] [Ipyrum HemocTaTKOM MPUMEHEHHUS THON-€HOBBbIX rumporenei (gel-NB) sBnsercs ux
OTrpaHWYeHHasi CTAOWJIBHOCTh MPHU XPAHEHWH TP TOBBIMIEHHBIX TEMIEpaTypax B XOJIe
00pabOTKH, HYTO MOXKeT ObITh HEOOXOAWMBIM JJisi  AIAJUTUBHOTO HW3TOTOBJICHHS C
MPUMEHEHUEM OJKCTPY3UH/OTIOKEeHHUs ¢ Jub0 0e3 WHKAINCYJIMPOBAHUS KIETOK, H3-3a
oOpazoBaHusi AuCyib(puIa B THOJUPOBAHHOM CINUBAIOINEM CpencTse. BcermeactBue 3Toro
MaTepuans MOXKeT JIMOO MOABEPraThCsl MPEKASBPEMEHHOMY CHIMBAHHIO, JIMOO THOJI-€HOBOE

COOTHOLIEHHE OOJIbIIE HE KOHTPOJIUPYETCS.
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[007] B Jasper Van Hoorick et al: “Cross-Linkable Gelatins with Superior Mechanical
Properties Through Carboxylic Acid Modification: Increasing the Two-Photon
Polymerization Potential”, Biomacromolecules, vol. 18, Ne 10, 29 aBrycra 2017 r., ct. 3260-
3272 onuchiBaeTCs KOHKPETHBIH OH(YHKIHMOHANBHBIH MOIU(UIIMPOBAHHBIN OHOMONUMED,
HasbiBaeMmbli GEL-MOD-AEMA, conepxamuii  MeTakpujiamMui B KauyecTBe MEPBOH
(YHKIIMOHAIBHOM TPYIIBI U METAKPUJIATHI B KAa4eCTBe BTOPOH (DYHKLMOHAJIBHOW TPYIIIBI,
00pa30BaHHbBII C MOMOIIBIO PEAKLHH KapOOHOBBIX KHCIOT C 2-aMUHO3THIMETAKPUIATOM.
JlauHbiii OM(pYHKIIMOHATIBHBIA MOAU(UIIMPOBAHHBIN OHUOMOJIUMEpP IEMOHCTpPHUpPYeT Oolee
ObICTPYIO KMHETHKY CLIMBAHHUS MO CPABHEHHUIO ¢ Oojiee TPaaHLUOHHBIME OHUOMOIUMEPAMH,
MOJIyYeHHbIMH TOCPEACTBOM MOJuMepu3aiuu ¢ poctoMm mernu gel-MOD, u3BecTHbIMU 13

YPOBHS TEXHUKHU.
Kpatkoe onucanue uzodpereHust

[008] Llenpro HacTosimero H300peTeHUs! SABISETCS OOECIEYeHHE IONIUMEPOB Ha OCHOBE

2

MOAN(PHUIMPOBAHHBIX  OHOIMOIMMEPOB, TaKUX Kak, Hampumep, MOAUPUIHUPOBAHHOTO

JKeJIaTUHA, O0e3 HeOCTATKOB, U3BECTHBIX U3 MPEALIECTBYIOIIErO YPOBHS TEXHUKH.

[009] [pyroiti nempro HacTosiero M300peTeHMsl SBISIETCSl o0ecrieueHne IMOJUMEpPOB Ha
OCHOBE MOIU(PHULUPOBAHHBIX OHMOMONMMEPOB, B KOTOPBIX COYETAIOTCS JBa THIA
(YHKUMOHAJBHBIX TPYII: (YHKUHOHAJbHAS TPyINIa MEPBOrO THMA, OOECHeunBaroIas
TPAOUIMOHHYED  CBOOOJHOPAOUKAIBHYIO  IMOJUMEPU3ALMI0 C  pPOCTOM LN, |
(pyHKUMOHAbHAS TPYINIa BTOPOTO THUMA, TOABEPXKEHHAs CTYNEHYATOH MOJUMEpPU3aALUH

NIOCPEICTBOM THOJI-€HOBOH KIIMK-PEAKIUH, HATIPUMEP, THOJI-EHOBOU (POTOKIIUK-PEAKLIUH.

[0010] [lomonHUTENPHOW  LENBIO  HACTOSINEro H300peTeHus: sBiseTCS  OOecredYeHue
MOJIUMEPOB HA OCHOBE MOAU(PHUIIMPOBAHHBIX OHOMOJIMMEPOB, KOTOpPble O00ECIeYNBAIOT
NpOBEIEHHE KOHTPOJIMPYEMOro MPUBHUBAHMSI MOCTIE CIIUBAHUS MOCIEe CBOOOIHOPAIUKAIBHOMI

MOJIMMEPU3ALINN.

[0011] Eme onHOW [OMOJNHUTENBPHOW LENbI0  HACTOSINEro H300peTeHusl  sBISETCS
obecrniedueHre o0beNMHEHNST MOTU(DULIMPOBAHHOTO JKeJIATHHA, COUETAIOIIEr0o MPEUMYIIECTBa B

OTHOUICHUN OCYIIECTBJICHHS] MAHUITYJISILUN C MaTepuajoM U (MEXaHHMYeCKOH) CTabMIIbHOCTH
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xenatuH-merakpunamuna (gel-MOD), ¢ skenaTuH-HOpOOPHEHOM, MONYYEHHBIM C TTOMOLIBIO

OpPTOroHaJNbHON KIMK-xuMuH (gel-NB).

[0012] Eme omHOM 1enbr0 HACTOSINETO M300peTeHHs sBJIsAeTCs oOecreyeHue MoJMMepoB Ha
OCHOBE MOLII/I(bI/IL[I/IpOBaHHbIX 6I/IOHOJII/IMepOB, NOAXOAAIIUX [JIA TIOJYUCHUSA THAPOTCIIs,
KOTOpBIN  OOecre4ynBaeT JIOKAJIbHOE ¥ KOHTPOJMPYEMOE BBEIEHHE OIpeaeIeHHbIX

(PYHKLMOHAJIBHBIX TPYIII MOCPEACTBOM THOJ-€HOBOTO (DOTONPHUBHUBAHHSI.

[0013] Eme onHON wLeNbl0 HACTOALIErO H300pETeHMs SBISETCS OOECIedeHHe THIPOreds,
XaPaKTEPUIYHOIIETOCA HHTEPECCHBIMU MEXAHUYCCKUMU CBOﬁCTBaMH, TAKMMHU KaK MMPOYHOCTDH U
KECTKOCTb. B wacTHOCTH, eme OAHOM Wenblo sBiseTcss o0ecrnedeHne THApOores,
XaPaKTEPUIYHOLIETOCHd YJIYUIICHHBIMU MCXaHUYCCKUMU CBOMCTBAMH TIO CpPaBHCHUIO C
)Ke.]'IaTI/IH-HOp60pHeHOM, BHE 3aBUCHUMOCTU OT THUOJI-CHOBOI'0 COOTHOLUCHUSA, IMPU 3TOM BCE

elle JeMOHCTPHPYS CIIOCOOHOCTD K THOJI-€HOBOMY MPUBHUBAHUIO.

[0014] Eme onHOW [OMONHUTENBPHOW LENbI0  HACTOSINEro H300peTeHus  sBISETCA
o0ecrieueHrne THOPOreNisi C KOHTPOJUPYEMOM CIIOCOOHOCTBIO K HaOyXaHWiO W/ wid

MOIJIOICHUIO BOABI.

[0015] [JononHUTENbHO, LENbI0 HACTOAIIErO H300pETeHUs SIBIETCsl OOecrieueHne THaPOress
C yJNy4YIIEHHOH CTaOWIBHOCTBIO TPH XPAaHEHWH, B YACTHOCTH, NPU TOBBIIIEHHBIX

TeMIlepaTypax.

[0016] B cooTBeTcTBMU € MEPBBIM AaCIEKTOM HACTOSIILIEro H300peTeHUs MpPeayCMOTPEH
NOJIMMEpP HAa  OCHOBE  OM(YHKIHOHAJIBHOTO  MOAM(ULIMPOBAHHOTO  OHOMONIHUMEpa.
budyHKIMOHATBHBIN JKETATHH CONEP’KUT MO MEHBIIEH Mepe OAHY MOJUMEPHYI memb. [1o
MeHbIlle Mepe OJHa TMOoJMMepHas Lelb COAEPXKUT [0 MEHblIell Mepe JABa TuIla
(PYHKLUMOHATBHBIX TPYIIT: N MEPBBIX (PYHKIIMOHAIBHBIX TPYIIT U M BTOPBHIX (PYHKITHOHAIBHBIX
IPyMI, IpU 3TOM HU N, HU M He paBHsieTcs HyJ0. PyHKUHMOHANBHbIE IPYMIbI IEPBOTO THUIIA
BKJIFOUAIOT TPYIIBL, CIIOCOOHbIE K CIIMBAHUIO IO PAAUKAIBHOMY MEXaHU3My IIOCIe
CBOOOIHOPAIUKAIBHON MOTMMEPU3ALINHU C POCTOM Lienn. PYHKLUNOHAIBHbIE TPYIIITBI BTOPOTO
THUIA COJEPKAT THOJI-€HOBbIE CLINTBIE MPYIIIb], KOTOPbIE OCTAIOTCS HENPOPEarupoBaBIINMU B
X07ie CBOOOTHOPAIUKAIIBHON MOJIUMEPU3ALIUN C POCTOM LIETH YKA3aHHBIX (DPYHKIMOHAIBHBIX

IPyMIl IEPBOrO TUMA.
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[0017] IIpennouTuTensHO, MONUMEP HA OCHOBE OM(PYHKLIMOHAIBHOIO MOIU(PHUIIMPOBAHHOTO
OuononuMepa XapakTepU3yeTCs CTENEHbIO 3aMelleHUs (PYHKLUHOHAJbHBIX TPYII IEPBOTO
Tuna B auanasoHe 1-95% wu Oonee mpenmodTuTenbHO B auanasoHe S5-75%, Hampumep, B

nuanas3one 15-75% wnu B nuanaszone 15-50%.

[0018] [Tonrumep Ha ocHOBe OHM(PYHKIMOHATBHOIO MOAM(PUIIMPOBAHHOIO OUOMOIUMEDA,
Hanpumep, ON(yHKINOHATBHOTO MOIU(PHUIIMPOBAHHOTO KEJATHHA HIIN OU(YHKIMOHAIBHOTO
MOAU(HUIMPOBAHHOTO KOJUIAre€Ha, COAEP’KUT MO MEHbLIeH Mepe OAHY (YHKIHOHAJIbHYIO
IPYIy TEpBOrO THUIA B MOJUMEPHOW LEeNu U MNPEeNNoyYTHTEIbHO Ooliee OmHOM
(YHKUMOHATBHON Tpynmbl MEPBOrO THMA B mOMUMepHOW wenu. I[lomumep Ha OCHOBe
On(yHKIIMOHAIBHOTO MOAU(UIIUPOBAHHOTO OMOMNOJINMEpa, HANpUMEp, OU(YHKUNOHATBHBIN
MOAN(HUIMPOBAHHBIN JKENATHH, COAEPKUT IO MEHbIIeH Mepe OnHy (YHKIHOHAJIBHYIO
IPYINy IEpPBOrO THMA B LENH MOJMMEpPa U CONEPXKUT MNPEANOYTUTENbHO Oosee OXHOM
(YHKIIMOHAJIBPHOU TPYMITBI IEPBOTO TUTIA, Harpumep, S5, 10, 20, 30, 50, 60, 70, 80, 90 wumu 100
(YHKUMOHATIBHBIX TPYII MEPBOrO THUIA B MOJIMMEpHOH uernu. IIpennoyrurensHO, monuMmep
Ha OCHOBe OHM(PYHKIHMOHAILHOTO MOAU(PHUIMPOBAHHOTO OHOMONMMEpa XapaKTepU3yeTcs
CTETEHBIO 3aMelleHNs (PYHKIIMOHAJIBHBIX TPy BTOPOTO TUIA B auanasoHe 5-95% u Oonee
NPEANOYTUTENBHO B AManasoHe 5-75%, Hanpumep, B auanazoHe 15-75% wunu B nuamasoHe

15-50%.

[0019] [Tonrumep Ha ocHOBe OM(PYHKIMOHATBHOIO MOAM(PHUIIMPOBAHHOIO OUOMOIUMEDA,
Hanpumep, Or(yHKIHOHATBHOTO MOIU(PUIIMPOBAHHOTO JKEJaTUHA WU OU(YHKIHOHATBHOTO
MOAU(HUIMPOBAHHOTO KOJUIareHa, CONEP’KUT MO MEHbLIeH Mepe OAHY (YHKIHOHAJIbHYIO
TPYINy BTOPOTO THUIA B MOJUMEPHOW LEenu Hu OoJjiee NPEANOUTHUTENbHO Oojiee OmHOM
(YHKUMOHATBHON Tpynmbl BTOPOTO THUMA B MOJUMepHOW wLenw. lloammep Ha OCHOBe
On(yHKIIMOHAIBHOTO MOAUDUIIMPOBAHHOTO OHOMNOJINMEpa, HApuMep, OU(pYHKIMOHAIBHBIHI
MOAU(HUIHMPOBAHHBIN JKENATHH, COAEPKUT IO MEHbIIeH Mepe OnHy (QYHKIHOHAJIBHYIO
TPYIINY BTOPOTO THMAa M COAEPIKHUT MPENNOYTHTENBHO Ooiee ONHOW (PYHKLHMOHAIBHOM
TPYMIIBI BTOPOTO THUIA, Harpumep, 5, 10, 20, 30, 50, 60, 70, 80, 90 wiu 100 ¢pyHKIHOHATBHBIX

rpynn BTOPOro TUMNA B MOJIMMEPHON LIEIH.

[0020] TTomumep Ha ocHOBe OMQYHKIIMOHAJIBHOTO MOAM(PHULMPOBAHHOrO OHOMOJIMMEpa B

COOTBCTCTBHU C HACTOAIIHUM I/1306peTeHI/IeM 06J1a):[aeT npeumMymeCTBOM, 3aKJIIOYAOIIEMCA B
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COYETAHUM JBYX THIIOB (DYHKIMOHANIBHBIX I'PYMIl: (YHKIMOHAIBHON IPYIIBI MEPBOTO THUIIA,
obecrieunBaromeil  TPAJULUOHHYIO  CBOOONHOPAAMKANBHYIO  ITIOJIMMEPU3ALUI0, U
(PYHKIIMOHATIBHOM TIPyNIbl BTOPOrO THIA, IOABEPKEHHOW THOJ-€HOBOH KIJIMK-PEaKIIHH,
HarpuMmep, THOJ-€HOBOH (POTOKIMK-peakuny. PyHKIMOHAIBHBIE TPYMIBI BTOPOrO THIIA
OCTAIOTCS HEMPOPEaripOBAaBIIUMH B XOJ€ CBOOOIHOPAIMKAIBHOW MOJUMEPHU3ALUH |
o0ecreunBarT IMOJIYYCHUE TNIPHUBUBAHUA TIOCJIE CHIMBAHUA. CDYHKLII/IOHa.HBHbIe pynIibl
BTOPOTO THIMAa OOECHEUNBAIOT BBEIEHHE OINPENEICHHBIX THOJHPOBAHHBIX (DYHKIIMOHAIBHBIX
rpynn. DyHKIMOHAIbHBIE TPYINIBl BTOPOrO TUIMA OOECHEYUBAIOT, HANPHUMEP, NMPUBHUBAHUE
nocie oOpaboTKH, Takoe Kak MPHBHBAHUE MOCHe 00paOOTKH OMOAKTUBHBIX MOJIEKYJ IS
IOTOJHUTENBHON aJanTali TOJMMEpa Ha OCHOBE OHOMoJuMepa 0[] KOHKPETHBIE

TpeOoBaHusI.

[0021] [Tonrumep Ha ocHOBe OudyHKIMOHANIBHOrO OHWOMONUMEpPA B COOTBETCTBHH C
HACTOSIIUM H300pPETEeHHEM MOJXKET COAep KaTh JFOOOH THUN OMOmoMMMepa WM MOJIMMEPHOM
OMOMOJIEKYIIbI, CIOCOOHBIX K (PYHKLIHMOHATM3ALMU ¢ (PYHKLHNOHAJIBHBIMH I'PYIIIIaMH TIEPBOTO
U BTOPOro Tuma. buomonumepbl U MOJUMEpPHBIE OHOMONUMEPHI BKIIOYAIOT IOJHUMEPHI
NPUPOAHOTO MPOUCXOXKIAEHH. [Iyisl e HacTosIero n300peTeHns: TEPMUHBI «OHOTIOTUMED
U «rosuMepHasi OMOMOJIEKyJIa» MPUMEHSIOTCST B3auMo3aMeHsieMo. [l neneil HacTosimero
U300peTeHNsI TEPMUH «IOJIMMEpPhl HA OCHOBE OHOIOJIMMEPOB» OTHOCHTCSI KO BCEM THIAM
OnonoIMMepoB, MPOU3BOAHBIM OHOMIOIMMEPOB, PEKOMOMHAHTHBIM aHAJIOTaM OHOMOJIMMEPOB,

CUHTETUYCCKUM aHAJIOraM MOJIMMEPHDBIX 6I/IOHOJ'II/IMepOB.

XUMHUYECKHE TPOU3BOIHBIE OMOMOIMMEPOB BKJIIOYAIOT 0€3 OrpaHHuYeHHsi OUOMOIUMEPHI C

(YHKIIMOHATU3UPOBAHHON OOKOBOM IIEMbIO, a TAK)KE MPOAYKTHI THAPOJIHU3a OUOTIOIMMEPOB.

PexkoMOWHAHTHBIE aHAJNOTH OWOMOJUMEPOB BKJIIOYAIOT OHOMOJUMEPBI, KOTOpPble ObUTH
TIOJTyYEHBI MOCPEACTBOM KOIUPOBAHUS onpeneeHHbIX CUHTETHYECKUX
nocnenosatenbHocTel [IHK B opranmsme, 4To NpUBENIO K CHHTE3y OuomnonnMepa wim Oenka ¢

ONPEAETICHHON aMUHOKHUCIOTHON MOCIEI0BATEIbHOCTBIO.

CuHTreTHUECKHE aHaJIOTru 6I/IOHOJ'II/IMepOB BKJIFOYAarOT MMOJINMEPBDI, KOTOpBIC ObLTH

CUHTETUYCCKU CO3daHbl C TTOMOIIBIO CBA3BIBAHUMSA PAa3HbIX MOHOMEPOB APYyr C APYroM, 4YTO
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MIPHUBEJIO K TMOJIyUYEHHUIO MOJUMEpa, COAepIKaIlero pasHbie (PYHKIIMOHAJbHBIE TPYIIILI B €ro

OOKOBBIX LOOTIAX. HpI/IMep TaKOro CMHTE3a BKJIIOYAacCT TBepI[O(I)aSHLIﬁ CHHTEC3 IICTITUOOB.

ITpumepr! MOIMMEPOB Ha OCHOBE OMOMOIMMEPOB BKIIFOUAIOT MOJHCAXapUIbl, HYKJIEHHOBbIE
KHUCJIOTBI, JKEJATUHBI, KOJUIAr€Hbl, aJIblTUHATHI, ACKCTPaHbl, araposy, INIMKO3aMUHOTJIMKAHbI
(HampuMep, THAJTYPOHOBYIO KHCJIOTY), XMTO3aHbI W KappardHaHbl W WX NPOU3BOJHBIE,
PEeKOMOMHAHTHBIE AQHAJIOTH M CHHTETHYECKHE AaHAJOTH TOJINCAXaAPHIOB, HYKJIEHHOBBIX
KHCJIOT, JKE€JIaTUHOB, KOJUIAr€HOB, albIMHATOB, NEKCTPAHOB, arapo3bl, MNIMKO3aMUHOIIMKAHOB

(HampuMep, THATYPOHOBOM KHCJIOTBI), XUTO3aHOB U KAPParnHAHOB.

JIns uenn HacTosmero u3o0peTeHus OWOJIOTMYECKH COBMECTHUMBIE TMOJIMMEPhl TaKXKe
paccMaTpuBaKOTCS B KAuecTBE IIOJMMEPOB HAa OCHOBe OuomnonuMepoB. KoHKpeTHbIe
MPEINOYTUTENIbHbIE MOJUMEPhl Ha OCHOBE OMOMOJMMEPOB BKIIFOUAIOT KEJIATHH U KOJUIATEH,

PEKOMOMHAHTHBIH JKENATHH U PEKOMOWHAHTHBIA KOJITareH.

[0022] dyHKMOHANBHBIE TPYIIBl  [EPBOTO  THMA MOTYT BKJIKOYATh JIFOOOH  THII
(YHKLMOHATBHBIX TPYII, CHOCOOHBIX WJIM TOABEPKEHHBIX CUIMBAHUIO MO PAAUKAIBHOMY
MEXaHU3My  MOCJI€  CBOOOAHOPAAMKANBHON  MONMMEpPU3allUd C  POCTOM  LIEMH.
IIpennoururenbHble  NpuUMepbl  (PYHKUMOHAIBHBIX TIPYNI MEPBOrO THMA  BKIKOYAKOT
(yHKIMOHATbHBIE TPYIIBl METAKPHIAMUAA, (YHKUHMOHAIBHBIE TPYNIbl aKPUJIAMHAA,
(yHKIMOHATIbHBIE TPYNIbl METaKpuiaTa WwiM (yHKLHOHAJNbHBIE TPYMIBI akpuiata. B
YaCTHOCTH, TMPEANOUTUTENbHbIE (YHKIMOHAJIBHBIE TPYMIbl TMEPBOTO THIA BKJIOYAIOT
(yHKLUMOHAIbHBIE TPYIITBI METAKPUIIAMUIA U/UITH (PYHKIIMOHAIBHBIE TPYIbI aKpuiamMuaa. B
HEKOTOPBIX BapHaHTaX OCYINECTBJIICHUS TMOJUMEP Ha OCHOBE OH(PYHKIHMOHAIBHOTO
MOAU(PHUIHMPOBAHHOTO OHOMOIUMepa, HarnpuMep, On(yHKIHOHAIBHOTO MOIU(ULIUPOBAHHOTO
JKEJIATHHA, CONEPKUT TOJIbKO OUH TUN (PYHKLHMOHAIBHBIX TPYII MEPBOrO THIA, HANIPUMED,
(yHKUMOHATBHBIE TPYNIBl METAKPHJIAMHIA, WM (PYHKIMOHAJIbHBIE TPYIIBl aKpHIAMHIA,
Wi (PYHKLMOHAIBHBIE TPYIIbI METAKpUiIaTa, WIH (YHKIMOHAJIbHBIE TPYMIbI akpuiata. B
APYyrUX  BapHaHTaX OCYLIECTBJIEHUS TIOJIUMEP Ha OCHOBE  OH(PYHKIHMOHAIBHOTO
MOAU(PHUIUPOBAHHOTO OHOMoIuMepa, HanpuMep, On(yHKIIMOHAIBHOTO MOAN(UIIPOBAHHOTO
JKEJIATUHA, CONEPXKUT KOMOWHAIMIO pPa3HbIX (PYHKUMOHAJBHBIX TPYII IEPBOrO THIIA,
HampuMep, KOMOMHAIMIO (YHKIHOHAJIBHBIX TPYMI MeTakpuwiamuna M (PyHKIMOHAJIbHBIX

TPy aKpUIaMUJa.
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[0023] dyHKIMOHANBHBIE TPYIIBl  BTOPOrO THUIA MOIYT BKJIOYAaTh J000H  TUO
(YHKIIMOHATIBHBIX TPYIII, KOTOPbIE CIIOCOOHBI K THOJ-€HOBOMY CLIMBAHHUIO FUTH TTOJIBEPIKEHBI
emy. IlpemnoururenbHO, (QYHKIMOHAJbHBIE TPYINBl  BTOPOrO  TUMA  BKJIIOYAIOT
(YHKLUMOHAJIBHBIE TPYMIbI, CHOCOOHBIE K THOJ-€HOBOMY CLIMBAHHMIO WM IOJBEPKEHHBIE
emMy, ©Oe3  CcmocoOHOCTM  TpeTeprieBaTh  KOHKYPEHTHYK)  TOMOIIOJIMMEPHU3ALHUIO.
@DyHKIMOHAIBHBIE TPYIIITBI BTOPOTO THIA BKJIOYAIOT, HApUMeEp, (PyHKIIMOHATIbHBIE IPYIIIbI
HOpOOpHEeHa, (YHKIMOHAJIbHBIE TPYMIbl BUHUJIOBOTO MPOCTOro 3dupa, (pyHKIHOHATbHBIE
IPYIIBl BUHHJIOBOTO CIIOXKHOTO 3(upa, (PYHKUHUOHAJIBHBIE TPYMIIbI AJUIMJIOBOTO MPOCTOTO
spupa, (YHKOHOHAIbHBIE TPYNNBl  NPONEHUIOBOTO  mpoctoro  3dupa,  W/im
(yHKUMOHATBHBIE TPYMIbI AJKeHa, W/WIM (YHKIHOHAJIbHBIE Tpymnnbl N-BHHWJIaMuaa. B
YAaCTHOCTH, TNPEATIOYTUTENbHbIE (YHKIHOHAIBHBIE TPYIIbl BTOPOrO THIA BKJIIOYAOT
(yHKUMOHANBHBIE TPYNIbl HOpOOpPHEHA WMWiK (YHKIMOHAJIBHBIE TPYIIBI BHHUJIOBOTO
npocroro 3¢upa. B HEKOTOpBIX BapuaHTaX OCYLIECTBIEHHs NOJMMEP HAa OCHOBE
OonyHKIHOHATBHOTO MOIU(ULIUPOBAHHOTO OMOTIOIMMepa, HampuMmep, OU(YHKIIMOHATIHBHOTO
MOAU(PHUIUPOBAHHOTO JKEIATHHA, COAEPIKUT TOJNBKO OAWH TUN (PYHKIMOHAJIBHBIX TPYII
BTOPOT'O THIA, Hampumep, (PYHKLUHOHAIbHBIE I'PyNIbl HOPOOpHEHA, WM (PYHKLHOHAJIbHbIE
IPyINbl BHHUJIOBOTO MPOCTOrO 3¢upa, WIM (PYHKUHMOHANBbHbIE TPYIIbl BHHUJIOBOTO
CIIOKHOTO 3(¢upa, WM (PYHKIIMOHATIBHbIE IPYIIIbI AJIKEeHA, WM (yHKIMOHAIbHBIE TPYMIIbI N-
BUHWJIAMHMA. B gpyrux  BapuaHTax  OCYIIECTBJIGHHS  IIOJIMMEP HA  OCHOBE
O yHKIIMOHAIBHOTO MOAU(PHUIIMPOBAHHOTO OUOTIOIMMEpPa, HanpuMep, OU(yHKIHOHATBHOTO
MOAU(PHUIHUPOBAHHOTO XKEJATHHA, COAEPKUT KOMOMHALIMIO Pa3sHbIX (DYHKIIMOHAIBHBIX TPYIII
BTOPOrO THIA, HANpuUMep, KOMOMHALWI (PYHKIMOHAJIBHBIX TpPymnn HOPOOpHEHA U

(PYHKLMOHATIBHBIX TPYIII BUHUIIOBOT'O CJIOXKHOTO 3(upa.

[0024] B mpeanoyTUTENbHBIX ~ BapuUaHTaX  OCYIIECTBJICHHUS TOJUMEP Ha  OCHOBE
On(yHKIMOHATBHOTO MOAU(PUIIMPOBAHHOTO OHOMONMMEPA COIEPKUT METAKPUIAMHILI B
KadyecTBe (PYHKIIMOHAIBHBIX TPYII MEPBOrO THMA U (YHKIIUOHAJBHBIE TPy TITBI HOPOOPHEHA B

Ka4yecTBe (PYHKLIMOHAIBHBIX TPYIII BTOPOTO TUIIA.

[0025] B nmpyrux BapuaHTax OCYLIECTBIEHHs MOJUMEP Ha OCHOBE OM(YHKIIMOHAJIBHOTO
MOAN(PHUIMPOBAHHOIO  OHOMONMMeEpa  COAEPKUT  METaKpUJIaMHUABI B KaudecTBe
(YHKUMOHATBHBIX TPYII MEPBOTO TUNA U (PYHKIHMOHAIBHBIE TPYIIBl BHHUIOBOTO CIIOXKHOTO

s¢upa B KauecTBe (PYHKIIHOHAIBHBIX I'PYII BTOPOTO TUIIA.
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[0026] B  nononHUTENbHBIX ~ BapuaHTax  OCYLIECTBJIEHUS  IOJIMMEP HAa  OCHOBE
OM(pYHKIMOHABHOTO MOAMGULMPOBAHHOTO OHOMOMMMEPa CONEPXKHUT AKPHJIAMHIBI B
KauecTBe (PyHKLMOHAIBHBIX TPYIIT EPBOTO THINA U (PYHKIIMOHAIbHBIE T'PYIITEI HOPOOPHEHA B

KauecTBe (PYHKIIMOHAIBHBIX IPYIII BTOPOTIO TUIIA.

[0027] B nppyrux [OMONHUTENbHBIX BapUaHTaxX OCYLIECTBIEHUS IIOJIUMEP Ha OCHOBE
Ou(yHKIMOHATBHOTO MOMU(PULIMPOBAHHOTO OUOMOIUMEpPA COMAEPIKUT aKPHJIAMHUIBI B
Ka4ecTBe (PYHKIMOHAIBHBIX T'PYIIIT MMEPBOrO THMA U (YHKIHOHAJIBHBIE PYIIbl BHHUIOBOTO

CJIOJKHOTO 3(pHpa B KauecTBe (PYHKIIMOHAIBHBIX IPYIIIT BTOPOTO THIIA.

[0028] budyHkuroHabHBIA MOTUMDUIIMPOBAHHBIN KEJITATUH B COOTBETCTBUU C HACTOSIIUM
U300peTeHNeM XapakTepu3yeTrcst OOIIel CTeNneHbI0 3aMeleHUs (PYHKIMOHAIbHBIX TPYIII
NepBOro THNa U (PYHKIMOHANBHBIX TPYyMIl BTOporo Tuma Beime 2%. Ilox olmei creneHbro
3aMerieHnsl (PYHKIMOHAJIBbHONH TPYIIIBI MEPBOrO THNA U (PYHKIIMOHAJIBHBIX TPYIIl BTOPOTO
THUIA MTOIPA3yMEBAETCS CYMMa CTENEeHH 3aMelleHns (PyHKLINOHATIBHBIX TPYII IEPBOTO THIIA U
CTETEHN 3aMeUIeHUsl (YHKIMOHAIBHBIX Ipymnn BToporo tuma. OOmmiasi CTeneHb 3aMeIneHHsI
HaxoauTcs B auanasoHe 2-100% nampumep, B nuanaszone 5-100% unu B auanasone 5-95%,

Harnpumep, 20%, 40%, 50%, 60%, 70% umu 80%.

[0029] TTonumep HAa oOCHOBe OH(PYHKUHMOHAJIBHOTO MOAM(PHULHUPOBAHHOTO OHOMOJHMEPA,
Harnpumep, OUPYHKLHUOHATBHOIO MOAM(PHLMPOBAHHOTO KEJATHHA, COAEPIKUT MO MEHbIEH
Mepe OAHy (YHKUMOHANBbHYIO TpYMIy T[EPBOrO TUMA B TMOJUMEPHOH ILenu |
NPEANOYTUTENIbHO Oosiee ONHOM (PYHKLMOHAIBHON TPYMIbI MEPBOrO THUNA B TOJMMEPHOM
Leny, W CONEPKUT MO MeHbIIeH Mepe ONHY (YHKIMOHAJIBHYI TPYIIYy BTOPOTO THIA B
MOJIMMEPHON LEenu M MPEANOYTUTENbHO Oojiee OOHON (PYHKIMOHAJIBHOW TPYMIIBI BTOPOTO
TUNa B nojuMepHoi uenu. [loanmep Ha ocHOBe OM(YHKIMOHAIBHOTO MOAH(DHIMPOBAHHOTO
Ouornonumepa comep:kuT, Hampumep, S5, 10, 20, 30, 50, 60, 70, 80, 90 wmm 100

(YHKIIMOHAJBHBIX Tpymnm mepsoro tuma u S5, 10, 20, 30, 50, 60, 70, 80, 90 wmm 100

(YHKLIMOHATBHBIX TPYIII BTOPOT'O TUIA B MIOJIMMEPHOM LETIH.

[0030] TTomumep Ha ocHOBe OM(YHKIIMOHAJIBHOTO MOAM(PHULMPOBAHHOrO OHOMOJIMMEpa B
COOTBETCTBHHU C HACTOALIHUM I/1306peTeHI/IeM MOKET COACPKaTb OAHY NOJUMCPHYIO LETIb UJINU

MOXKET COACPKATb HECKOJIbKO MOJUMEPHbIX uerneii. B J000M Cjlyda€ MNOJIMMEPHasi LCIb
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COIEPKUT KakK (PYHKIMOHAJbHBIE I'PYIIIbI MEPBOrO TUIA, TAaK U (PYHKIMOHAIbHbIE IPYIIIBI
BTOpOro Tuma. bnaromaps BBeneHMIO (PYHKUIMOHANBHBIX TIPYNI IEPBOrO THUMA H
(PYHKIIMOHAJBHBIX TPYIII BTOPOrO THUNA B OAHY MNOJMMEPHYIO LENb IOJUMEpP Ha OCHOBE

OuonosmMMepa He MOABEPraeTcs pa3neieHuto ¢as.

[0031] TTonumepsl Ha OCHOBe OU(PYHKLMOHATIBHBIX MOIU(HUIIMPOBAHHBIX OHOMOIMMEPOB B
COOTBETCTBHUM C HACTOSINMM H300pETeHHeM HMEIOT 0c0o00e 3Ha4YeHHe ISl MOJNTy4YeHHs
ruaporeneil. J[Be (HyHKIIHMOHAIBHBIE TPYIIIBI MOJMMEPOB Ha OCHOBE OMONOJIMMEPOB AENA0T

UX MIPHUBJICKATCIIbHBIMUA JIA OOJIBILIOrO YHCIIA HpHMeHeHHfI.

[0032] TTomumepsl Ha ocHOBe OM(YHKIMOHATIBHBIX MOIU(PHUIIMPOBAHHBIX OHOMOIMMEPOB
o0ecreunBarOT, HaNpHMep, JIOKAJTbHOE M KOHTPOJHPYEMOE BBEAECHUE OIpPEAeTIeHHBIX
(YHKUMOHANBHBIX TPYII, HAMPUMEpP, C MOJYYEHHEM Jy4IIero HMHTATOpa MPUPOIHOTO

BHCKJICTOYHOT'O MaTpUKCaA.

[0033] [lomumepsl Ha ocHOBEe OM(YHKIMOHAJIBHBIX MOIU(PHUIMPOBAHHBIX OHOMOINMEPOB
TaKkKe OOEeCreYnBalOT BBEACHHE JIOKAJIbHBIX U KOHTPOJUPYEMBIX 30H NPOYHOCTH W/WIK

JKECTKOCTH 3a CUCT MPEUMYILIECTBA JOIIOJHHUTCIBHOI'O THOJI-€CHOBOT'O CIITUBAHUS.

[0034] Kpome TOro, mnojmMepbl Ha OCHOBE OH(PYHKIMOHAJIBHBIX MOAM(DUIMPOBAHHBIX
OuononMepoB 00eCeunBaOT HEMOCPENCTBEHHYI0 00paboTKy Marepuana B KOMOMHALIMH C

HETNOCPENCTBEHHOM (DYHKIIMOHAIMU3AUEN TTOCIIE IOy YSHMSI.

[0035] lonmonHUTENBHO, MOJMMEPBl HA OCHOBE OM(PYHKLHMOHAIBHBIX MOIU(PHUIMPOBAHHBIX
OuonoauMepoB 00ECHeunBaIOT KOHTPOJIb CIIOCOOHOCTH TIOTJIOLICHHUSI BOIBI KOHEYHBIM
MaTe€pHajJOM M COBMECTHMOCTH C PACTBOPUTENIEM IIOCPENCTBOM NPUBHUBAHUS IOCIE

CIIUBAHHS THAPOGUIBHBIX WU rUAPOGOOHBIX (PyHKIIMOHAIBHBIX TPYIIIL

[0036] B cooTBeTcTBUM CO BTOPBIM AaCHEKTOM HACTOSIIETO0 H300pETEHUs] MPEeoyCMOTPEH
croco0 TOJydYeHUs TOJIHMepa Ha OCHOBE OM(PYHKUHMOHAJIBHOTO MOIU(MULIIUPOBAHHOTO

ounononumepa. Criocod BKIFOYAET CTaANH

a) obecreueHHs: MOJMMEpPa HA OCHOBE OHOMONMMEpPA, COAEPIKAILEro MO MEHbILIEH Mepe
OAHY MNOJHUMEPHYKO LE€MNb, IPU 3TOM YKa3aHHaA MOJUMEpHas LEMNb COACPKUT

nepBUYHbIE (PYHKIIMOHAJIBHBIE TPYIIIIHI,
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b) QyHKIMOHaNM3aLMKU TEPBOH YACTH YKAa3aHHBIX MEPBUYHBIX (PYHKLIUOHAIBHBIX
TPy ¢ BBeneHHEM N (YHKLHMOHAJIBHBIX TPYII IEPBOrO TUIA, MPU 3TOM N HE
paBHSIETCS HYJIIO, YKa3aHHbIE (PYHKIHMOHAIBHBIE TPYIIIBI TIEPBOTO THUIIA CIIOCOOHBI K
CIIMBAHUIO [0 PAAUKAIbHOMY MEXaHH3My IOcie CBOOOAHOpPAAMKAIbHON

MoJiImMeEpuru3atru ¢ poOCTOM LECIIH,

¢) (yHKIMOHANMM3aLWMK BTOPOH YAaCTH YKA3aHHBIX NEPBUYHBIX (PYHKIMOHAIBHBIX
TPy C BBeIEHHEM M (PYHKLHUOHAJIBHBIX T'PYIMIT BTOPOTO THUIA, NMPH 3TOM M HE
PaBHSIETCSI HYJIIO, YKa3aHHbIe (PYHKIIMOHAIBHBIC IPYIIbI BTOPOrO THIIA BKJIFOYAIOT

CTIIOCOOHBIE K THOJI-€HOBOMY CLIMBAHUIO TPYIIIIBL

r7e CTaauio b) ¥ CTaAMIO ¢) MOTYT OCYIIECTBJISITh OJHOBPEMEHHO WU TJIe CTaauio b) MoryT
OCYINECTBIISITh A0 WJIM TOCIE CTaaAud C). B MpeamnodTHTENhHBIX Crocobax CTaguro b)
OCYIIECTBIISIIOT Tepel cragueil ¢). B ambrepHaTMBHOM Criocobe CTaiHio C) OCYIIECTBISOT
nepen cragueit b). Crmocod, B KOTOPOM CTaAMIO C) OCYIIECTBISIIOT Nepen CTaauei b),
o0nagaer NPEUMyINEeCTBOM Ul BBeAeHHs (YHKIMOHAJIBHOM TPYIIBl OO pPEAKUHUU C
(YHKLUNOHATBHBIME TPYMIIAMHU TEPBOTO THIMA. DTO MOXKET ObITh BRXHBIM JUI BIMSHUS Ha
ruapodoOHOCT MaTepuaia 10 CUIMBAHUS WM Ul BBeNEeHUs (POTOOOPATUMBIX TPyHI C
MIOMOIIBI) THOJI-€HOBON XMMHH, KOTOpBIE CHOCOOHBI PACILICTIISTHCS IMOCHE CIIUBAHUS IS
BBEICHUS 30H C TIOHIJKEHHBIMH MEXaHMYECKHMMH CBOWCTBAMH C MPOCTPAHCTBEHHO-

BPEMCHHBIM KOHTPOJIEM.

[0037] IlepBuuHble (YHKIMOHATBHBIE TPYMOIbl TMOJIMMEPa HAa OCHOBE OHONOJMMEpa
BKJIFOYAIOT, Hampumep, (PYHKUHOHAJIbHBIE AMHUHOTPYIIBLI, HANpuUMep, (YHKIHMOHAIbHbIC
IPYIIbl  MEPBUYHBIX aMHHOB, (PYHKUMOHAJbHBIE TPyNmbl KapOOHOBOW  KHCJIOTBHI,

TUAPOKCHIIbHBIE (PYHKIMOHAIBHBIE TPYIIITBI MM X KOMOWHAIIHIO.

[0038] B nmpeanouruTensHOM criocobe nepBUYHbIE (PYHKIMOHATIBHBIE TPYIIBI MOJHMMEpa Ha
OCHOBE OwWomonuMepa BKJIIOYAIOT (YHKIHOHAJIbHbIE AaMUHOTPYMIBL, MW CTagusi b)
NPEeAyCMAaTPUBAET PEAKIHI0O 3TUX (PYHKLUMOHAJIBbHBIX AMUHOTPYIIT WM YacTH STHUX

(YHKLMOHATBHBIX AMHUHOTPYIII, HAIIPUMEP, C METAKPUIIOBBIM aHTUAPUAOM.

[0039] B npyrux mnpenmoyTHTENbHBIX CIIOCO0ax MepBHYHbIE (PYHKLIHMOHAIbHbBIE TIPYIIIBI

MoJIuMepa Ha OCHOBE OHOMoNMMepa BKJIHOYAIOT (PYHKIIMOHAJIbHBIE TPYIIbI KapOOHOBOMU
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KUCJIOTHI, U CTaaus b) mpenycMaTpuBaeT peakLuio ¢ y4acTHEM 3TUX (PYHKIIMOHAIBHBIX TPYIII

KapOOHOBOW KUCIIOTHI HJTH YaCTH 3TUX (DYHKLIMOHAIBHBIX TPYII KAPOOHOBOW KHUCIIOTHI.

[0040] B mOnONHUTENBHOM MPEANOUYTHTENBHOM Crocobe mepBHYHble (DYHKIIMOHAJIbHBIE
IPYIIbI TIOJMMEpPa HA OCHOBE OHMOIMONMMEpa BKJIIOYAOT THAPOKCHIIbHBIE (DYHKIHOHAIbHbIE
TPYyIIbL, W CTaaus b) mNpenycMaTpUBaeT PEAKIHI0O C Y4YacTUEM OSTUX THIPOKCHIIbHBIX

(PYHKLMOHATBHBIX TPYIII HJIM YaCTU 3TUX TUAPOKCUIBHBIX (PYHKIIMOHATIBHBIX TPYIIIL.

[0041] SAcHO, uyTO ecnu mepBUYHBIE (YHKUUOHAIBHBIE TPYIMIbI BKIKOYAT KOMOWHALMIO
NEePBUYHBIX (PYHKIMOHANBHBIX TPYMI, HANpUMep, KOMOWHAIMIO (YHKIHOHAIbHBIX
aMUHOTPYNI, (PYHKIMOHANBHBIX TPyNI KapOOHOBOM KHCIOTHI W/WIM THUAPOKCHIIBHBIX
(YHKUMOHATBHBIX TPYMIL, TO CTamus b) MOXKET MpeayCMaTpUBaTh KOMOWHAIMIO pPEaKLUii,
HampuMep, peaknuoo (YHKIMOHAJIBHBIX AMUHOTPYII MJIM YacTH (YHKIHOHAJIBHBIX
AMHUHOTPYIII, HAPUMEP, C METAKPWJIOBBIM aHTUAPUAOM, W/WJIH PEaKIHI0 (yHKIIHOHAIBHBIX
rpynn KapOOHOBOW KHCJIOTBI WJIM 4acTH (PYHKUMOHAIBHBIX TI'PYNI KapOOHOBOH KHCIIOTBHI
WM PeakuMI0 THUAPOKCHIIBHBIX (PYHKIMOHAJBHBIX TPYNI WM YacTH TUAPOKCHIIBHBIX

(YHKLUNOHATBHBIX TPYIIIL

[0042] B npyroM mpeAmouYTUTENIbHOM CIOCO0e NepBUUYHBbIE (DYHKIMOHAIbHbIE TI'PYIIIIBI
HoJMMepa Ha OCHOBE OMONOIMMepa BKIIFOYAOT (PyHKIMOHAIbHBIE aMUHOTPYIIIIBI, ¥ CTaIusI C)
NpefyCMaTPUBAET PEAKIHMI0 JTHX (PYHKIHOHAJIBHBIX AaMUHOTPYNI MM YacTH OSTHX
(PYHKLMOHAJIBHBIX AMUHOTPYIIN, HampuMmep, ¢ S-HOpOOpHEH-2-KapOOHOBOW KHCJIOTOW. B
NPEANOYTUTENIbHON peakIuu ¢ y4acTueM (YHKUMOHAIBHBIX AaMUHOTPYMI WJIA YacTH
(PYHKLMOHATBHBIX AMHHOTPYMII HCIOJB3YEOT XHUMHIO COYETaHUs C KapOOIMUMHUIOM
(Hampumep, c MIPUMEHEHHUEM 1-3THn-3-(3-TMMEeTUIIAMUHO ) TP OTIFLT )-
kapoomuumuarunpoxiopuna (EDC)/N-runpokcucykumanmuna (NHS)) mist coderanust 5-

HOpPOOpHEH-2-KapOOHOBOM KHCIOTHI ¢ (PYHKIIMOHAIBHBIMA AMHHOT PYIIIIAMH.

[0043] B npyroM mnpeamnodTUTENbHOM criocobe NepBUYHbIE (PYHKLHUOHAJIBHBIE TPYITIBI
NOJIMMEpPa Ha OCHOBE OMOMOIMMEpa BKIIIOYAIOT (PYyHKIIMOHAIBHBIE AMHUHOTPYTIIIBI, U CTaUs C)
NPEeAyCMaTPUBAET PEAKLUI0 (DYHKIMOHAIBHBIX AMUHOTPYII WJIM YacTH (PYHKIMOHAJIBHBIX

AMHUHOTPYII ¢ aHTHIPUAOM KapOOHOBON KHUCIIOTHL



10

15

20

25

WO 2019/229140 PCT/EP2019/063995
14

[0044] B eme oOgHOM [JOMOJHUTEIBPHOM TMPEANOYTHTEIBHOM CHOcO0e TepBUYHBIC
(yHKIIMOHAIbHBIE TPYIIIBI MOJMMEpPA HA OCHOBE OHOIOIMMEpPA BKIIFOUAIOT (PYHKIIMOHAIbHbIE
rpynmnbl  KapOOHOBOH  KHCJIOTBL, M CTaQAus C) NPEAyCMAaTPUBAET PEAKIMI0 3THUX
(YHKIIMOHATBHBIX TPYNIT KapOOHOBOH KHCJIOTHI MM YaCTH 3THX (PYHKIIMOHAJbHBIX TPYIII
KapOOHOBOW KHCIIOTBI, HaMpHUMeEp, ¢ S-HOPOOpPHEH-2-METHJIAMHHOM. B mpennouTHTe pHOM
peakuuu GyHKIHOHATBHBIX TPYI KapOOHOBOW KHUCIIOTHI MJIM YaCTH (PYHKLIMOHATIBHBIX TPYIII
KapOOHOBOW KHCJIOTHI HCIIOJIB3YIOT XHMHUIO COYETAHUsS ¢ KapOOIUUMHUIOM Uil COYETAHUs S-

HOpPOOpHEH-2-MeTUIaMIHA ¢ PYHKIIMOHAIbHBIMU T'PYMITaMUA KapOOHOBOM KHCIIOTHI.

[0045] B eme oOnxHOM [ONOJHHUTENBHOM TMPEANOYTHTEIBHOM CHOCO0€ MEepBUYHBIE
(yHKLUMOHATIBHBIE TPYIIBI MMOJUMEPA HA OCHOBE OMOMNOJIMMEPa BKIIFOUYAIOT THAPOKCHIBHYIO
IPYIY M CTaausl C) MPEeNyCMaTPUBAET PEAKIMI0 TAKUX THAPOKCHIIBHBIX (DYHKIIMOHAJIBHBIX

TPYIII MK YaCTH TAKUX THAPOKCHIIbHBIX (DYHKIIMOHAJIBHBIX TPYIIIL.

[0046] SIcHO, uyTO ecnu mepBUYHBbIE (YHKUMOHAIBHBIE TPYIMIBI BKIKOYAT KOMOWHALMIO
NEePBUYHBIX (PYHKUIMOHANBHBIX TPYMI, HampuMmep, KOMOMHAIMIO (YHKIMOHAJIBHBIX
AMUHOTPYNI,  KapOOKCHIBHBIX  (PYHKIMOHANBHBIX  TPYNI  W/HIM  TUAPOKCHIIBHBIX
(YHKLUMOHANBHBIX TPYMI, TO CTaaus C) MOXKET MpPeAyCMaTpuBaThb KOMOWHAIMIO pEaKLUH,
HarpuMmep, KOMOWHALMIO BBIIEONMCAHHBIX PEAKLUil, HampuMep, KOMOHMHAIMIO PEaKLUH
(YHKIIMOHATIBHBIX AMUHOTPYII MM YacTH (PYHKIIMOHAJbHBIX aMHUHOTPYIII, HAarpumep, ¢ S-
HOPOOpHEH-2-KapOOHOBOIM KHUCJIOTOW, HAmpUMEpP, C HCIOJb30BAaHUEM XHUMHUU COYETAHMS C
KapOOIUUMHIOM, W/WJIHM peakuH (PYyHKIMOHAIBHBIX TPy KapOOHOBOM KUCIIOTHI WJIM YaCTH
3TUX (YHKIMOHAJIBHBIX TPyNI KapOOHOBOW KHCIIOTHI, Hampumep, ¢ S-HOpOOpHEeH-2-
METUJIAMUHOM, HAIPUMED, MOCPEACTBOM MPUMEHEHUSI XUMHUH COYETAaHUs ¢ KapOOAUUMUIOM,
WM peakUH THIPOKCHIBHBIX (PYHKIMOHAJBHBIX TPYNI MM YaCTH THUAPOKCHIIBHBIX

(YHKLIMOHATBHBIX TPYIIIL

[0047] B KOHKpETHOM MPEANIOUTUTEIBPHOM Croco0e MepBUYHbIE (DYHKIHOHAIBHBIE TPYIIIBI
NOJIMMEpa Ha OCHOBE OMOMOIMMEpPa BKIIFOYAIOT (PYHKIIMOHAJIBbHBIE AMUHOTPYTIIIBL, U CTAIHS b)
NPEeAyCMaTPUBAET PEAKLUUI0 YacCTH 3THX (PYHKLUHMOHAJIBHBIX AMHHOIPYII, HAmpumep, ¢
METAaKPWJIOBBIM aHTHIPHIOM, NPHU 3TOM CTaAHs C) MPEOyCMAaTPUBAET PEAKLUI0 YaCTH 3THX

(YHKLMOHATBHBIX AMUHOTPYIII, HampuMmep, ¢ S-HOpOOpHEeH-2-kapOOHOBOW KHCIOTOM, WIIH
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CTanusl C) MpenyCMaTPUBAeT PEAKLUUI0 YacTH TakuX (PYHKUUOHAJIBHBIX aMHUHOTPYII C

AHTUAPUIOM KapOOHOBOI KHCIOTHL

[0048] B npyrom OCOOEHHO NPEnNOYTUTENIBHOM CIOCO0e TMepBUYHbIE (DYHKIHOHAIbHbIE
IPYINbl TOJMMEPAa HAa OCHOBE OWOMOMMMEpa BKJIOYAOT (PYHKIMOHAJIbHbIE TPYIIIIBI
KapOOHOBOW  KHCJOTBL, M CTaAWs b) TMpenyCMaTpUBaeT pEaKLIUI YacTH OTHUX
(YHKIMOHAJBHBIX TPYMI KapOOHOBOW KHCIOTHI, HANIPUMEp, C 2-aMUHO3TUIMETAKPUIATOM,
Opyd 3TOM CTafusi C) MPEIyCMATPUBAET PEAKLUI 4YacTH ATHX (DYHKLHMOHAJIBHBIX TPYIII

KapOOHOBOW KHCJIOTHI, HATIPUMED, C S-HOPOOPHEH-2-METHIIAMUHOM.

[0049] B nomonHUTENBHBIX  OCOOEHHO  MPEANMOYTHTENBHBIX  CIMOCO0AaX  MEepPBUYHBIE
(yHKUNOHATBHBIE TPYIIIBI TOJIUMEPA HA OCHOBE OMOMOIIMMEPa BKIIIOYAIOT (PYHKIHOHAIBHBIE
aAMUHOTPYNIBl W/WIH (PYHKIHMOHAJBbHBIE TPYNIBl KapOOHOBOH KHCJIOTBL, W CTaaus b)
NPEeAyCMaTPUBAET PEAKLUUI0 YacTH 3THX (PYHKLUHMOHAJIBHBIX AMHHOIPYII, HAmlpuMmep, ¢
METAKPWJIOBBIM AHTUAPUAOM, W/HIM pPEAKUHI0 YacTH OSTUX (PYHKUHMOHAJBHBIX TPYIII
KapOOHOBOW KHCJIOTBI, HAMpHUMEpP, C 2-aMUHOSTWIMETAKPUJIATOM, TPH 3TOM CTafgusl C)
NpeAyCMaTPUBAET pPEAKLUI0 YacTu (YHKIHMOHAJIBHBIX aMHUHOTPYI, Hampumep, ¢ S-
HOpPOOpHEH-2-KapOOHOBOM ~ KHMCJIOTOM, M PEaKHMI0 4YacTH (PYHKIMOHANBHBIX TPYHI

KapOOHOBOM KUCIIOTBI, HATIPUMEDP, C S-HOPOOPHEH-2-METHIAMUHOM.

[0050] ITpennouturenbHbIil CIOCOO OTHOCUTCS K COCO0Y mosyueHus: Ou()yHKIIMOHAIBHOTO

MOIU(ULIMPOBAHHOTO JkenaThHa. Croco0 BKITKOYAET CTaANH

a) TOJIy4EHMsl KEJATUHA, COAEPIKALIEro MO MEHbIIEH Mepe OAHY MOJUMEPHYIO LEb,
NPU 5TOM YyKa3aHHAs MOJHMMEPHAs LEeMb CONEPXKUT MepBHYHbIE (PYHKIMOHAIbHBIC
IPYIIbL, Hampumep, (QYHKIMOHAIBHBIE AMHUHOTPYMIBL, W/ (PYHKIHUOHAIbHBIC

TPyIIbl KAPOOHOBBIX KHUCJIOT;,

b) ¢yHKIMOHANMM3aLUMK TEPBOH YACTH YKAa3aHHBIX MEPBHUYHBIX (PYHKLUOHAIBHBIX
TPy ¢ BBeIEHHEM N (YHKUMOHAIBHBIX TPYII IEPBOrO TUMA, MPU 3TOM N HE
PaBHSETCS HYJIIO, YKa3aHHbIE (PYHKIMOHAJIBHBIE TPYIIIBI IEPBOTO THIIA CITOCOOHBI K
CIIMBAHMIO 10 PAAMKAIBHOMY MEXaHHU3My IIOClie  CBOOOIHOPAIMKAIbHON

nojumMepuru3atu ¢ poCToOM LECTIN,
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¢) (yHKIMOHANM3aLMU BTOPOH YacTH YKA3aHHBIX NEPBUYHBIX (PYHKIMOHAIBHBIX
TPYIN C BBeIEHHEM M (YHKUMOHAJIBHBIX T'PYMI BTOPOrO THUIIA, NMPH 3TOM M He
PaBHSIETCS] HYJIIO, YKa3aHHbIE (YHKIHOHAIbHbBIE IPYIIITBI BTOPOrO THUMA BKJIIOYAIOT

CTIOCOOHBIE K THOJI-€HOBOMY CLIMBAHUIO TPYIIIBL

r7ie CTaguio b) ¥ CTaAMIO ¢) MOTYT OCYINECTBJISITh OJHOBPEMEHHO WM TI€ CTaauio b) MoryT
OCYINECTBJISITh 1O WJIM TOCHE CTaaud C). B MpeAamnodYTHTENbHBIX CIOco0ax CTaguio b)
OCYINECTBIISIIOT Tepen cTagueil ¢). B anbTepHaTMBHOM Crocobe CTalHi0 C) OCYIIECTBISOT

niepen cragueii b).

[0051] IlepBuunble  (QyHKUMOHANBHBIE TPYNIBl  JKEJATHHA  BKJIIOYAIOT, HAMPHUMED,
(yHKUNOHATBHBIE AMUHOTPYIIITBI, HATPUMEP, (PYHKIIMOHAIBHBIC TPYIITBI IEPBUYHBIX AMHHOB,
(yHKUNOHATBHBIE TPy KAPOOHOBOH KUCIOTHI, THAPOKCHIIbHBIE (PYHKLIMOHAIBHBIE TPYIIITbI

WJIN UX KOMOUHALIUKO.

[0052] B mpenmoututenpHOM criocobe mnepBHUYHbIE (YHKIMOHAJIbHBIE TPYIIBI SKEJIATHHA
BKJIFOYAOT (PYHKIIMOHAJIbHBIE aMUHOTPYIIIBL, U CTafus b) mpeaycMaTpuBaeT peakimio 3THUX
(YHKLMOHAIBHBIX AMHHOTPYII UM YaCTH 3TUX (PYHKIHMOHAJIBHBIX aMMHOTPYII, HalpUMeEp,

C MCTaKpPUJIOBBIM aHTUAPHUIOM.

[0053] B npyrux npennodTHUTENBbHBIX CHOCO0AaX IepBUYHBbIE (DYHKIMOHAIBHBIE TPYIIIBI
JKeJIATMHA BKJIFOYAOT (DYHKIMOHAJBHBIC TPYINbl KapOOHOBON KHCJIOTB, M CTaaus b)
NPEAyCMaTPHUBAET PEAKLIUIO C Y4aCTHEM STUX (PYHKIIMOHAIBHBIX TPy KAPpOOHOBOI KUCIOTHI

WM YaCTH 3THX (PYHKLIMOHAIBHBIX TPy KapOOHOBOH KHCIOTHI.

[0054] fcHo, uTO ecnu mepBUUYHBbIE (YHKLUUOHAJIBHBIE TPYMIbBI JKEJIATHHA BKIFOYAIOT
KOMOMHAIMIO Pa3HBIX (PYHKIUOHAIBHBIX TPYIHII, HApUMep, KOMOMHAIHMIO ()yHKIIHOHAIBHBIX
aMHUHOTPYNI, W/WIH (PYHKIHOHAJIBHBIX IPYII KapOOHOBOW KHCJIOTHI, W/HWIN TUAPOKCHIIBHBIX
(YHKUMOHATBHBIX TPYMIL, TO CTamus b) MOXKET MpeayCMaTpUBaTh KOMOWHAIMIO pPEaKLUii,
HampuMep, peaknuoo (YHKIMOHAJIBHBIX AMUHOTPYII MJIM YacTH (YHKIIMOHAJIBHBIX
AMHUHOTPYIII, HAIPUMEP, C METAKPIJIOBBIM aHTUAPUAOM, W/WJIH PEaKIHi0 (PyHKIIMOHAIBHBIX
rpynn KapOOHOBOH KHCIOTHI WJIM YacTH (DYHKIMOHAJIBHBIX TPYNI KapOOHOBOW KHCIIOTBHI,
HampuMep, C 2-aMMHOSTWIMETaKpwjaToM. Ecim JkenaTuH COAEepKUT JOMOJHUTEIbHbBIE

nepBUYHble (PYHKLMOHAJbHbIE TPYIIBL, TO CTamus b) MOXKET JONOJHUTEIBHO
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npeayCcmMaTpmuBaTh pC€aKLuro C ydaCTuem OTHUX JOIMOJIHUTEJIbHBIX MNEPBUYHBIX

(I)YHKI_II/IOHaJ'IbeIX rpynmn ujid 4aCTu 5THUX AOIOJHUTECIbHBIX MEPBUYHDBIX (I)YHK]_II/IOHEIJ'II)HI)IX

TpyIL.

[0055] B npyrom mnpeamodTUTENIbHOM Crnocobe mepBUYHbIe (DYHKLHUOHAJIbHBIE TPYIIIIBI
JKEeJIATMHA BKJIIOYAOT (PYHKIHOHAIbHbIE AMHHOTPYIIBIL, M CTaAusl C) MPENyCMaTPHUBAET
peakuuo STUX (YHKIHMOHAJIBHBIX AaMUHOTPYII WM YacTH STUX (DYHKIIHOHAJIBHBIX
AMHUHOTPYII, Hanpumep, ¢ S-HOpOOpHEH-2-kapOOHOBOUM KHUCIOTOW. B mpeanoyTuTensHOM
peakuud ¢ yd4actueM (YHKIMOHAJIBHBIX aMHHOTPYII MM YacTH (YHKIHOHAJIbHBIX
AMHHOTPYIIIT HCIIOJIB3YIOT XUMHIO COUYETaHHsI ¢ KapOOAUNMHUAOM (HarpruMep, ¢ TPUMEHEHUEM
1-3TH5-3-(3- AMMETHIAMUHO )TIPOTTHI ) - KapOOTUUMHATHAPOXJIOPHIA (EDC)/N-
ruapokcucykiumanmunga (NHS)) nna coueranust S-nHopOopHEH-2-KapOOHOBOH KHCIOTHI C

(YHKUHNOHATBHBIMH AMHUHOTPYITIIAMH.

[0056] B nonosHUTENBHOM NPEANIOYTHUTENBHOM CIOCO0e TNepBUYHbIE (DYHKIMOHAIbHBIE
IPYIIIBI JKEJIATHHA BKIFOYAIOT (PYHKIIMOHAIbHbIE TPYIIIBl KAPOOHOBON KHUCIIOTBI, U CTAIHS C)
NPeAyCMaTPHUBAET PEAKIIUIO STHUX (PYHKIHMOHANBHBIX IPYNI KapOOHOBOM KUCIIOTHI WM YaCTH
3TUX (YHKIMOHAJIBHBIX TPYNI KapOOHOBOH KHCIOTBI, Hampumep, C S-HOpOOpHEH-2-
MeTWJIaMHHOM. B mpeamouturensHON peakuuu (YHKUHMOHAJIBHBIX TPymn KapOOHOBOH
KUCJIOTBl WJIM YaCTH (PYHKIMOHAJBHBIX TPyNI KapOOHOBOIH KHCIIOTHI HUCIOJNB3YIOT XUMHUIO
coyetaHuss C  KapOOOMMMMIOM Uil COYETaHUsl  S-HOPOOpHEH-2-MeTWJIaMHHA  C

(YHKLNOHAIBHBIMH IPYTITIAMU KapOOHOBOW KHUCJIOTBL.

[0057] B npyrom mnpeamodTuTeNbHOM crnocobe mepBUYHbIE (DYHKLHUOHAJIBHBIE TIPYIIIBI
JKEJIATMHA BKJIIOYAOT (PYHKIHOHAIbHbIE AMUHOTPYMIIBI, M CTaAHs C) MPeayCMaTpUBAET
peakuno (PYHKUHMOHAJIBHBIX AMUHOTPYIIT WM YacTH (PYHKIMOHAJIBHBIX AMHHOTPYII C

AQHTUIPUIOM KapOOHOBOH KHUCITOTBL

[0058] SAcHo, uyTO ecnu mepBUYHBIE (YHKUUOHAIBHBIE TPYIMIBI BKIKOYAT KOMOWHALMIO
(YHKUNOHATBHBIX AMUHOTPYII U (PYHKIIMOHAIBHBIX TPYIIT KapOOHOBOH KUCIIOTBI, TO CTAIHSI
C) MOXET TpeayCMaTphBaTh KOMOHWHAIMIO pEakUWd, T. €. PEaKUU0 WM KOMOHWHALIUIO
OMHCAHHBIX BBIIIE pEAKLUi, HampuMmep, KOMOWHAIMIO peakuud (yHKIIHOHAJIBHBIX

AMMHOTPYIIN HJIM YacTU (YHKIMOHAJIBHBIX aMUHOTPYII, Hampumep, ¢ S-HOpOOpHeH-2-
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KapOOHOBOMW KHMCJIOTOMN, HAIIPUMEp, C HCIIOJIb30BAaHIEM XUMHH COYETaHUs ¢ KapOOAMUMUIOM,
U peakuud (QYHKUMOHAJIBHBIX TIPyHNn KapOOHOBOM  KHCIOTBI MJIM HYacTH  3THX
(YHKIIMOHATBHBIX TPYNI KapOOHOBOI KHCJIOTBI, HATIPUMED, € 5S-HOPOOPHEH-2-MEeTHIIAMUHOM,
HarpuMmep, MOCPEACTBOM NMPUMEHEHNSI XUMUU codeTanus ¢ kapboauumunaoM. Ecnm skenatun
COIEP KUT JOTIOJIHUTENIbHBIE MEPBUYHbIE (DYHKIHOHANbHbIC TPYIIbIL, TO CTAIHS C) MOXKET
JOTIOJIHUTENBHO MPEAYCMaTPUBATh PEAKLIMIO C YHACTHEM 3TUX JOMOJHUTEIbHBIX NMePBUYHBIX

(PYHKLMOHAJIBHBIX TPYII WM YaCTH 3TUX JONOJHHUTEIBHBIX MEPBUYHBIX (DYHKIIHOHAJIBHBIX

rpynm.

[0059] B xOHKpETHOM MPEANOUYTHTEIBHOM CIIOCO0e MEepBUYHBbIE (DYHKIIMOHAIBHBIE TPYIIIBI
JKEJIATHHA BKIOYAT (DYHKIMOHAIbHbIE aAMUHOTPYIIBI, M CTaaus b) MpenycMaTpUBaeT
pPEaKUMI0 YacTH 3TUX (PYHKIUOHAIBHBIX AaMHUHOTPYIII, HampuMep, € METaKPHJIOBBIM
AHTUIPUIIOM, TIPH 3TOM CTaAHs C) MPEAyCMaTPUBAET PEAKLIUIO YaCTH 3THX (PYHKIIHOHAIBHBIX
aAMHUHOTPYNI C S-HOpOOpHEH-2-KapOOHOBOH KHCIOTOH, WM CTaaus C) IMPenyCMaTpUBAaeT

PEAKLNIO YaCTH TaKUX (PYHKIIMOHAIBHBIX AMUHOTPYTIIT C AHTHIPUAOM KapOOHOBOH KHUCIIOTHI.

[0060] B npyroM 0COO€HHO MNpPEeANOYTHTENLHOM CIoco0e MepBUYHbIE (PYHKIMOHAIbHbIE
IPYIIIBI JKENATHHA BKIIOYAIOT (DYHKIMOHAIbHBIE IPYIIbl KapOOHOBOM KUCIIOTBI, U CTaaus b)
IpeyCMaTPUBAET PEAKLHI0 C y4acTHEM YacTH STUX (PYHKIIMOHANBHBIX IPyHn KapOOHOBOM
KUCJIOTBI, TIPH 3TOM CTaAusl C) MPEAYCMATPUBAET PEAKLHI0 YaCcTH STUX (PYHKLHUOHAIBHBIX

IpyIn KapOOHOBOH KUCIIOTHI C 5-HOPOOPHEH-2-METHIIAMUHOM.

[0061] B  nomonHUTENBHBIX  OCOOEHHO  MPEANMOYTHTENBHBIX  CIOCO0aX  TMEepBHYHBIE
(PYHKLUMOHAJBHBIE TPYIIbl KEJATHHA BKIIOYAIOT (DYHKIMOHAIbHBIE AMHUHOTPYMIBI U
(yHKUMOHABHBIE TPYIIBI KAPOOHOBOW KUCJIOTHI, U CTaaus b) MpenycMaTpUBAET PEaKLIUIO
YaCcTH 3THX (PYHKLUHMOHAJBHBIX AMUHOTPYII, HANPUMEP, C METAKPWIOBBIM AHTUAPUAOM, H
PEaKLMI0 YacTH 3THUX (PYHKIHMOHAJBHBIX TPYII KapOOHOBOH KHCIOTBI, HampuMep, € 2-
AMMHOSTWJIMETAKPHJIATOM, TPH 5TOM CTaiusl C) MPEOyCMAaTPUBAECT PEAKLUI0 YaCTH
(YHKLUMOHATBHBIX aMHUHOTPYII C S-HOpOOpHEH-2-KapOOHOBOI KUCIOTOH, U PEAKLUI0 YaCTH

(YHKLHNOHATBHBIX TPYI KAPOOHOBOH KUCIIOTHI C 5S-HOPOOPHEH-2-METHIIAMUHOM.

[0062] JomonHUTEBHBIA TPEANOYTUTENbHBIN CIIOCO0 OTHOCUTCS K CHOCO0y MOJMy4YeHUs

O yHKIMOHATBHOTO MOIU(PULIUPOBAHHOTO KOJIJTareHa. st MOJTyYEeHUS
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Ou(yHKIIMOHANIBHOTO MOAM(ULIMPOBAHHOTO KOJUIAar€Ha MOTYT PacCMaTPHUBATLCS TE€ K€ WIU
nofoOHbIe CIOCOOBI, KaK W Ui TMOJIy4eHUs OU(YHKIMOHAIBHOTO MOAMGHUIIMPOBAHHOTO

JKCJIaTHHA.

[0063] B cooTBeTCTBHH C TPEeTbUM AaclEeKTOM HACTOALIEr0 HM300pPETeHUs MpPeoyCMOTPEH

cnocod nmonydenus ruapores. Crnocod BKIOYAET CTaANH

a) TOJNy4eHHs TIOJIUMEpa Ha OCHOBE OHM(PYHKIMOHAIBHOTO MOAM(PHIMPOBAHHOTO
Ouomnonumepa, Harpumep, OUPYHKITHOHATBHOTO MOAU(HUITUPOBAHHOTO JKEJIaTHHA

i On(yHKIIMOHAIBHOTO MOAU(ULIMPOBAHHOTO KOJUIAT€HA, KaK OIMHCAHO BHIIIE,

b) cmmBaHMA TO MeHbINEH Mepe YacTH YKa3aHHbIX N (PYHKIMOHAJIBHBIX TPYIII
MEepBOro THUMA YKA3aHHOTO TOJIMMEpPa HAa OCHOBE OH(PYHKIIMOHAJIHHOTO
MOIU(ULUPOBAHHOTO  OWOMOJIMIMEpa  TOCPENCTBOM  CBOOOIHOpPATUKATBHOM

nojimmMepuru3atu € poCToOM LECTIN,

C) cuMBaHUSA W/HIM (PYHKUMOHAIM3ALMM 110 MEHbIIEeH Mepe 4YacTH YKa3aHHBIX m

(YHKLMOHATIBHBIX I'PYIIT BTOPOT'O TUIIA.

[0064] ITpeumyinecTBO croco0a TMONyYeHUs] THAPOTENsT B COOTBETCTBHHM C HACTOSIIMM
n300peTeHneM 3aKJIo4YaeTcsi B TOM, 4YTO IMOJMMEpP Ha OCHOBE OH(YHKIIMOHAIBHOTO
MOAU(PHUIHUPOBAHHOTO OHOMOIUMEpPA MOKET ObITh CIIUT, KaK YKa3aHO B CTaJUU b), IPH 3TOM
COXpaHsisi CIIOCOOHOCTD K CHIMBAHUIO W/HITH CIIOCOOHOCTH K (PYHKIIMOHAIHU3ALNY, KaK YKa3aHO

B CTAJIUU C).

[0065] [dpyroe npeumyinecTBO criocoda MONydYeHUs: THAPOTENSl B COOTBETCTBHH C HACTOSIIIAM
u300peTeHneM 3aKJIF0YaeTCsl B TOM, YTO CIIUBAHUE MOXHO OCYILIECTBJIATb B OTCYTCTBHUE
TUOJIMPOBAHHOTO  CIOMBAIOIIErO CPEACTBA C MNPUMEHEHHEM CBOOONHOpPAIHKAIbHON
MOJIUMEPU3AIMH C POCTOM 1IN Ha ctaauu b). THOI-eHOBbIe OHOMOIMMEPHI WJIH MTOJTHMEPhI
Ha OCHOBe OWOMOJNIMMEPOB, HAMPUMEpP, THOJ-CHOBOTO JKEJAaTHHA, HAMPOTUB, TPEOYIOT

MPUMEHCHHUA TUOJHMPOBAHHOIO CHIMBAOIIECTO CPEACTBA MEPECA CITUBAHUEM.

IToCKOMBKY CIIMBAaE€Mbli PaCTBOP B COOTBETCTBHH C HACTOSIIIUM H300peTeHHEM He TpedyeT
THUOJIMPOBAHHOTO CIINMBAIOLIETO CPEACTBA, CLUIMBAEMbIIl PACTBOP OCTaeTcst Oosee CTaOUIbHBIM

o CpaBHCHUIO C THOJI-CHOBBIMH CIINBACMbIMU 6I/IOHOJ'II/IMepaMI/I, IMMOCKOJIbKY HEKOTOPbIC
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OuononuMeps! (HarpuMep, kelaTHH) HeoOXxoauMo HarpesaTh 1o Oonee 30°C mmm maxe 1o
6onee 40°C nis monaep:kaHusl UX B pacTBOpeHHOM coctostHuM. IIpm Temmeparypax BbILIe
30°C oOpasoBaHue ANUCYIbOUAOB MOXKET MPOMCXOAUTh MPH YYaCTHH THOJHUPOBAHHBIX
CIIMBAIOIIUX CPEACTB. OJTO CUUTAETCS CYLIECTBEHHbIM HEAOCTATKOM THOJ-EHOBBIX
CIMTNBA€MbIX 6I/IOHOJ'[I/IMepOB, IMMOCKOJIbKY O6pa30BaHI/Ie I[I/ICYJ'Ib(l)I/II[OB CHMIKAE€T KOHTPOJIb Hal
KOJIMYECTBOM IIPOpE€arupOBaBIINX (I)YHKLII/IOHaJ'IbeIX rpymni B XoA€ CIIMBAaHUA U IMIPUBOOUT K

NOJIy4eHUIO erne Oonee ciadbIx THAPOTENeH.

[0066] {onoHUTETPHBIM HEAOCTATKOM THOJ-€HOBBIX CINUBAEMBIX OHOMOIMMEPOB WU
MOJIUMEPOB HAa OCHOBE OHOIOJIMMEPOB SIBJISIETCS] TO, YTO KOJHMYECTBO CIIMBAKOIINX CPEICTB
HY>KHO pAaCCUUTBHIBATH TOYHO I COOTBETCTBUS KOJHMYECTBY €HOBBIX (DYHKIMOHAIBHBIX

TPYIII, KOTOPBIE TOJIKHBI OBITh CIIUTHI.

[0067] B mpenmoutuTensHOM crnocoOe craams b) BKIIOYAET CIIMBAHUE B TNPUCYTCTBUU
JKMBBIX KJIETOK, BKJIIOYas, HAIpUMEp, CTBOJOBbIC KJETKH, KJIETKH XpSIIEBOH TKaHH,
¢ubpobnactel,... . o 3TOro mNOMy4arOT CYCIEH3MIO KJIETOK B pacTBOpe obOpasma ¢
nocienyoumM Y @®-UHIYUUPOBAHHBIM  CIIMBAHHUEM, TEM CaMbIM HE  YHHYTOXKas
CYCIIEHIUPOBAHHBIE KJIETKU. B pe3ynbTare MOMKHO IMOJYYUTh PAaBHOMEPHOE pacCIpeesieHHe

KJIETOK B THAPOTCIIAX.

[0068] Ctanus ¢) cnocoba mosy4eHus: THAPOresisi MOKET MPeayCMaTpUBaTh JUOO CIIUBaHUE,
au00  (QYHKUMOHANIM3ALMIO, WA MOMKET BKJIKOYAaTh KOMOWHALIMIO  CHIMBAHUS U
(PYHKLMOHATHM3AMHA TOCPEACTBOM CLIMBAHMSA MEPBOH 4acTH M (PYHKUHMOHAIBHBIX TPYII H

NOCPEACTBOM (PYHKLIMOHAIN3ALNN BTOPOH YacTH M (PyHKIIMOHAIBHBIX TPYTIIL.

[0069] B wacTHOCTH, IPEANOYTUTENBHBIN THI (PYHKIHUOHAIH3ALNN BKJIFOYAET MPUBHBAHUE, B
YacTHOCTH, (OTONPHUBHBAHME, HANpUMep, C MpUMEHeHHeM Jjurorpapuu  w/wmm

MHOTO(OTOHHOTO BCTIOMOTaTeNbHOTO (hOTONpUBHUBaHUS (ABYX(OTOHHON MOTMMEPHU3ALIIHN).

[0070] I'upporens B COOTBETCTBUU € HACTOSIIMM HM300peTeHHEM 00eCreunBaeT, HarpuMep,
BBE/ICHHE JIOKAJIBbHBIX 30H IOBBIMIEHHON MPOYHOCTH /MM 30H TOBBIIEHHOH >KECTKOCTH
KOHTPOJMPYEMBIM ~ CHOCOOOM. DJTO MOJXKET, HampuMep, HOCTUTaThCsl IOCPEACTBOM
obecriedeHnss ~ HaOyxaHHMs ~ CHIUTOTO  THUAPOreNss B pacTBOpe,  COIEepIKalleM

HOJ'II/I(bYHKI_II/IOHaJ'IbeII‘/'I THOJI, C NnocCJICAYHOIINUM JIOKaJIM30BaHHBIM IIPUBHUBAHUCM.
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Jlokanu30BaHHOE MPUBHUBAHUE MOXHO OCYIIECTBJIATH € MPHUMEHEHHeM JHOOo (oromackwy,
160 MHOro()OTOHHOI! IMTOrpaduu, TeM caMbIM oOecIieurnBasi BBEAEHUE 30H OoJiee IOTHOTO

CHIMBaHUA.

[0071] Kpome Toro, ruaporens obecrniedrBaeT JOKaabHOE BBEACHHE (PaKTOPOB POCTA HIIH 30H

KJIETOYHOU aare3uu (Hampumep, nocienosarenbHocTeit RGD).

[0072] ®ynkimonanu3anusi obecriedynMBaeT BBEICHHE AKTUBHBIX COENUHEHUI, HAMpUMep,
MOCPENCTBOM KOBAJIEHTHOM MMMOOWMIIN3ALMN aKTUBHOTO COEAMHEHUs C IPUMEHEHHEM THOJI-
€HOBOT'O MeXaHM3Ma. AKTUBHbIE COEIMHEHUs CONEpKAT, Hampumep, (papMaleBTHYECKUE

COCAUHCHUS, KOTOPBIE MOTYT ITOCTCIICHHO BI:;ICBO60}KI[aTbC$I npu aerpagaiu ruaAporeiis.

[0073] Kpome Toro, mocpeacTsom npuBuBaHus ruapoduibHbX rpynmn (Hanpumep, PEG) nmum
ruapodoOHBIX Tpymm  (HAmpuUMep, 7-MepKanTo-4-MeTHIIKyMaprHa) MOXKHO OKa3bIBaThb

BJIMSIHUE HA CIIOCOOHOCTD K MOIIOICHHUIO BOJBI.

[0074] B cooTBeTcTBUU C YETBEPTHIM ACIIEKTOM HACTOSIIEro M300peTEeHUs] MPeayCMOTPEH

ruaporeib, B 4aCTHOCTHU (bYHKI_II/IOHaJ'II/ISI/IpOBaHHI:Jﬁ TrMApoOreiib.

[0075] B cooTBeTCTBMM C MSTHIM AaCHEKTOM HACTOSINEro H300peTeHus] MNpeayCMOTPEHO

NPUMEHEHHE TUIPOTresis, B YACTHOCTH (PYHKIIMOHAIU3UPOBAHHOTO THAPOTEIISL.

[0076] ['unporens (GQyHKUMOHATU3UPOBAHHBIN) B COOTBETCTBUH ¢ HACTOSIIIUM U300pEeTEHHEM
uMeer ocoboe 3HaYeHWe [Jisi OUOMENULIMHCKUX TPUMEHEHHWH, HampuMmep, TKaHEBOU
uwkeHepun. ['uaporens (QyHKUMOHATM3UPOBAHHBIN), HANPUMEp, aNANTUPYIOT B KaueCTBE
paHeBol MoBsI3kH. M (yHKIMOHABHBIX MPYII BTOPOTO THITA UK YaCTh M (PyHKIIMOHAIBHBIX

IPYII BTOPOT'O TUIIA CIIOCOOHBI, KPOME TOT0, 00€CIeunBaTh JOMOJIHUTENBHYIO (PYHKLIHIO.

[0077] CiunBaemblii pacTBOp, Mosy4daeMblii W3 OM(YHKIIMOHAIBHOTO MOIU(UIIMPOBAHHOTO
MOJIUMEPA B COOTBETCTBUH C HACTOSIIUM M300peTeHrneM, 00J1aiaeT BhICOKOU CTa0UITBHOCTHIO
TaKXKe Mpu nosbleHHON Temrnepatype (Boime 30°C wnum Beime 40°C), 6OudyHKIIMOHATBHBIN
MOAU(PHUIMPOBAHHBIA mOJAMMep noaxoauT it 3D-mewatu. DTO  SABIAETCS  BaXKHBIM
NPEUMYINEeCTBOM HaJ THAPOTENsIMH, TAKUMU KakK, HalpuMep, THOJI-€HOBbIE THAPOTEINH,

HU3BECTHBIC M3 YPOBHSA TCXHUKHU, MOCKOJIbKY 3D-meyaTh THOJI-€HOBBIX mnporenel‘/i SABJIACTCA
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CJIO)KHOW H3-32 UX OrPaHHYEHHON CTaOMJIBHOCTH NPU MOBBIIEHHBIX TEMIEPATypax, 4TO

MOKET OKa3bIBaTh BIMSHUE HA CBOWCTBA MaTepUaa.
KpaTtkoe onucanue rpagppuuecKux MaTepHuasioB

[0078] Hacrositee n3obperenne Oyaer pacCMOTpeHO OoJiee MOAPOOHO HUKE CO CChUIKOM Ha

npuiaraeMble rpagUuecKue MaTepUabl, B KOTOPBIX:

- Ha ¢urype 1 mnokasanbl guHamMu4eckwii Monysb yrpyroctu G’ (cBepxy)
COOTHOILIEHHE Macca/HabyxaHue pa3JInYHbIX NPOM3BOAHBIX JKEJATHHA (CHHU3Y) B
COCTOSIHUM Ha0yXaHWsT W paBHOBecUs (BCe THUApPOrenu ObUIM CIOUTBl TPHU
koHUeHTpauuu 10 Bec/06. %) B mpucyTcTBuu 2 MOJb % (OTHOCHTEIBHO KOJIUYECTBA

¢dorocmmBaembix rpynm) ¢poronnnnuaropa Li-TPO-L;

- Ha ¢urype 2 nokaszaHsl H300pakeHHs, TOJTyUYE€HHbIE C MOMOIIBI (DIYyOPECIEHTHON
MHUKpPOCKONUHU  (CieBa), M HU300pa’ke€HHss MHOTO(OTOHHOrO BCIOMOTATEIbHOIO
NPUBUBAHUS (PJIyOPECLEHTHOrO 7-MeTH-4-MepKaNnTOKyMapuHa B I'PaHyJie CIIUTOrO
gel-MOD-NB npu pasHbIX DIpPOCTPAHCTBEHHO-BPEMEHHBIX YPOBHSX 3HEPIHH,

MOJTyYeHHbBIE C IIOMOIIBI0 OOBIYHON ONTUYECKON MUKPOCKOTHH (CIpaBa);

- Ha ¢urype 3 mnokazaHa 3>KHU3HECTIOCOOHOCTb KIJIETOK C TNPUMEHEHHEM pa3HbIX

KOHLICHTpaLlI/Iﬁ JKEJIaTHHA OJIA PAa3HBIX IMMPOU3BOAHBIX KECJIaTHHA.
Onucanmue BAPHAHTOB OCYyI€CTBJICHUSA

[0079] Hacrosiimee wu3oOpeTeHne OyaeT OMUCAHO B OTHOILIEHWH KOHKPETHBIX BapUAHTOB
OCYIIECTBIIEHHsI U CO CCHUIKOW Ha OmpeeneHHble (PUTypPhI, HO HACTOsIIIEe H300pETEHHE MU

HE OTPaHUYEHO, & OTPAHIUYEHO TOJBKO (POPMYJIION H300pETEHMS.
IIpumep 1: Cnocod nosryuenust 0OM(PyHKIHOHAIBLHOrO kesaTuHa (gel-MOD-NB)
Martepuajsbl

[0080] ITpumensinu crenyronuue XMMUYECKHE BEIECTBA:
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- JKenatun Tuna B, BBIAENEHHBIA U3 TSKEIOTO KOMKCBIPbS MOCPEACTBOM ILEJIOYHON

obpabotku, npenocrasnennsiii Rousselot (I'ent, benbrus).

- MerakpunoBblii  aHruapun, S-HOpOOpHeH-2-kapOoHOBast kuciora, 1-3Tmi-3-(3-
auMeTUIaMuHO )porui)-kapooquumunruapoxiopun  (EDC), D,L-gutroTtpeuTon

(DTT) ot Sigma-Aldrich ([iurem, benbrus).

- Humeruncynbpokcun (DMSO) (99,85%) u N-rugpokcucykumaumug (98%) (NHS),

npuoOperennblil y Acros (I'exn, benbrus).

- TIrgacure 2959 (1-[4-(2-runpOKCUITOKCH)-(EHMI|-2-THAPOKCH-2-MeTHII- 1 -ipornaH-1-

oH) ot BASF.

- Jlmamusneie memOpanbl Spectra/por (MWCO 12-14 k/la) Obutn monmyuensr ot polylab

(AnTBeprieH, benbrus).
oanyuyenune gel-MOD

[0081] Gel-MOD c¢ DS (cremenp 3ameuieHus), cocraBisitomei 72%, CHHTE€3UPOBAIU
coryiacHo mportokoiny, onucanHoMy B A. . Van Den Bulcke, B. Bogdanov, N. De Rooze, E.
H. Schacht, M. Cornelissen, 1 H. Berghmans, «Structural and Rheological Properties of
Methacrylamide Modified Gelatin Hydrogels», vol. 1, Nel, crp. 31-38, Maprt, 2000 ., u B

COOTBETCTBUH CO CJIENYIOLIEH peakiuen:

1upH 7.8 O H
Kenarve —NH, YJ\ )Y 40°C Ta0c > HKenamm HJH/LH

(1]

[0082] Bxparue, 100 r xenatuna tuna B pactBopsuin B 1 1 docdarHoro Oydepa (pH 7.8)
npu 40°C. Tlocme mONHOTO pacTBOpeHUsT AO00AaBIsIM | 3KBUBAJNEHT METAKPUJIOBOTO
aHTU/IPUla  OTHOCUTENBHO  TEPBUYHBIX  aMUHOB, IPUCYTCTBYIOIIMX B  OOKOBBIX
LeTsIX(THIPOKCH- )IU3UHA U OPHUTHHA, U SHEPTUYHO IepeMennBaiu cMech. [locne 1 1 cmech
pa3baBisui ¢ mpuMeHeHHeM | J1 qBakapl nucTwiuMpoBaHHON Boabl (DDW) u mpomyckanu
yepes quanusHbie MemOpansl (Spectra/por MWCO 12-14 k/la) B TeueHue 24 4 OTHOCUTEIBHO

DDW. Ilocne aunanuza pH cmecu nosoawu Ao 7,4 nist 6ojee TOYHONH IMHTALIUU TPUPOTHOTO
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ECM c¢ npumenenuem NaOH u gel-MOD Bbinensanun ¢ npuMeHeHHeM Juoduinsanyu

(muopummzarop Christ Alpha 2-4 LSC).
Honyuyenne Gel-MOD-NB

[0083] [lnss monywenuss 10r gel-MOD-NB cHavana axTHBUpPOBaTU S-HOPOOpHEH-2-
KapOOHOBYIO KHCJIOTY JI0 €€ CYKIMHUMHUIMIIOBOTO CIIOKHOTO 3dupa. st atoro cHavana 1,6-
KpaTHbIi  M30BITOK  S-HOpOOpHeH-2-kapOoHOBOW  kucioTel (638 Mr, 4,62 MMOJIb)
otHocuTenbHO npobasmsiemoro EDC pacteopsiim B 50 M cyxoro DMSO (mony4yeHHOTO
NOCPENCTBOM BaKyyMHOHW MeperoHku ¢ npumeneHueM CaH, B kauecTBe BBICYLIMBAIOLIETO
cpencta). Ilocne momHOro pactBopenust nodapisuim 0,75 skBuBanentoB EDC (555 wr,
2,9 MMonib) (OTHOCHTENPHO HCXOAHBIX IEPBHYHBIX AMHMHOB, NPUCYTCTBYyROmMX B 10T
xkenatuHa, T. €. 0,38 MMonb/T xkenatuHa) u 1,5 skBuBasenToB NHS (otHOcuTensHo EDC) ¢
MOCJIEAYIOUINM Jera3upoBaHueM 3 pas3a. Peakuuro OCyLIeCTBISUIM B TEUEHHE MO MEHbINEH
Mepe 25 JacoB MU yAAJNeHHs JTI0ObIX HENpopearnpoBaBUINX (GpyHKIHOHANBHBIX rpymn EDC,

KOTOPBIC MOTYT IIPUBECTHU K CIINBAHUIO KEJIATHUHA B X0 € CJ'IeI[YI'OH.Ieﬁ CTaguu pCaKLun.

[0084] [Tocne 259 peakumu 10 r gel-MOD ¢ usBecTHbIM 3HadeHweM DS pacTBopsiin B
150 mn cyxoro DMSO (mosyueHHOro nocpefcTBOM BaKyyMHOH MEPErOHKH ¢ NPUMEHEHHUEM
CaH, B xauectBe BbIcymmBarouiero cpeacrsa) npu 5S0°C B uHepTHOH atmocdepe (Ar) mpu
HarpeBaHuu ¢ oOpaTHBIM XonommibHUKOM. [locne moOaBieHHst YCTaHOBKY JerasupoBai 3
pasza u nmomeuranu B armocepy aprona. Ilocie moimHOro pacTBOPEHHsI MOJYYEHHYI0 CMECh C
5-HOpOOpPHEH-2-CyKIIMHUMUAMJIOBBIM CJIOJKHBIM 3(HpOM NOOABJISIIM B PAacTBOP JKEJIATHHA C
NOCJIEAYIOLINM JIera3upoBaHueM 3 pasza. ObecreunBaii OCYLIECTBIECHHE PEAKIIMA CMECH TIPH
50°C B uHepTHOH aTMocdepe U MPU HArPEBAHUH C OOPATHBIM XOJOAMIBHUKOM B TEUEHHUE S-

20 4.

[0085] Ilocne peakunu cMech OCaKIaId B AECATUKPATHOM HU30OBITKE alleTOHA, (PUIBTPOBAIH
yepe3 ¢uibTpoBasbHyo Oymary (VWR, pasmep mop: 12-15 MkM) ¢ npuMeHeHHEM (QHIIbTpa
broxnepa, pacreopsuiu B DDW u nogsepranu auanusy (Spectra/por 4: MWCO 12-14 x/1a) B
tedenne 24 4 npu 40°C ortHocurensHo DDW. Ilocne auanusza pH posomunu no 7,4 c

npumenenreM NaOH ¢ nmocnenyrommimM 3aMopaxuBanueM u Juodrmsannei (JTuodmm3aTop
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Christ Alpha 2-4 LSC). Ilonyuenue gel-MOD-NB npomyuntoCTpUpOBaHO € TOMOLIBIO

peakuud [2]:

O o]
0] (o] }_I(emmHN LH
OH EDC/NHS o gel-MOD HN H | 5
DMSO, k. T. o DMSO, 50°C o H
S5y 154

Csoiicta Gel-MOD-NB

[0086] Ha ¢urype 1 mnokasanbl muHamMu4eckwii moxysb yrpyroctd G’ (cBepxy) u
COOTHOIIEHHEe  Macca/HaOyXaHuWe  pasIUYHbIX  MPOWU3BOAHBIX  JKeJaThHa  (CHU3Y).
JuHamudeckuii Moayib ynpyroctd G’ COOTBETCTBYET AMHAMUYECKOMY MOIYJIFO YIPYTOCTH
10 Bec/00. % CIIUTOrO ’KeNaTHHA B COCTOSTHMM PAaBHOBECHOro HaOyxaHus mocie 30 MHHYT
cimuBaHusg (C TpUMeHeHHeM 2 MoJb %  (OTHOCHTENBHO KOJMYECTBA  CIIMBAEMBIX
¢ynkunonaneHbIx rpymnm) Li-TPO-L B xauectBe poroununmaropa u 24 yacoB MHKyOauuu B
milliQ mist coorBercreerHo gel-MOD DS 72, gel-NB DS 90 + DTT (tuon/en: 1), gel-MOD-
NB DS 72 nepen u nocie A0oNOJHUTENbHBIX 30 MUHYT CIIMBaHUA B IpucyTcTBun 5 MM DTT

C MOCJIEAYIOIUM paBHOBECHBIM HabyxanueM u gel-MOD DS 95.

CoorHomenune macca/HaOyxanue gel-MOD DS 72, gel-MOD DS 95 u gel-MOD-NB DS 72

MOKA3aHO Ha HIDKHEH naHesu Gurypst 1.

[0087] Ilocne cumBanus NMepBBIX (PYHKIMOHAIBHBIX TPYIINT METAKPHIAMHIA U PABHOBECHOTO
HaOyxanus npousBonHoe gel-MOD-NB mnposiBisier HeMHOTro 6oJiee BBICOKYIO KECTKOCTb 10
cpaBaeHuto ¢ gel-MOD ¢ momgoOHbiM 3HayeHweM DS, XOTS NOJUMEPHU30BAUCH TOJBKO
MeTaKpWIaMHUbl. XOTsS aBTOPbl HACTOSINETO H300PETEHUs] HE JKENAT OrPaHUYUBATHCS
KaKOH-m100 Teopuel, 0JKMIAETCs, YTO JAaHHOE YJIYUIIeHHE MEXaHUYEeCKUX CBOWCTB SIBIISIETCS
CJIEAICTBUEM HaNMW4Hsl THAPO(POOHBIX (PYHKUMOHATIBHBIX TPyNI HOPOOPHEHA, YTO MPUBOIUT K
CHIDKEHHIO CITOCOOHOCTH K IOTJIOLICHHIO BOIBI T€JIEM MO CPABHEHHIO ¢ HOpPMajbHBIM gel-

MOD, kak nokasano Ha ¢urype 1.

Kpowme toro, HeoOxonumo oTMeTHTh, uTo gel-MOD-NB nposiBisier GobIIyo KEeCTKOCTh O

CPaBHEHMIO C MOJHOCTBHIO CIIUTBIM gel-NB ¢ Gonbineii creneHpro 3amereHus (Hampumep,
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90%). HomonHuTtenbHO, Mexanuueckue cpoiictBa gel-MOD-NB naxonsTcs B AuamasoHe
TakoBbIX 1A gel-MOD ¢ mnomoOueiM 3Hauennem DS, Ho Humke sxectkoctu gel-MOD,
KOTOPBII MOJHOCTHIO (yHKIMOHAMU3upoBaH (cM. ¢urypy 1). Kpome Toro, B kauecTBe
JOKa3aTeIbCTBA KOHLENMUUN OMQYHKIMOHAIBHON MpPUPOIbI IOMOJHHUTENbHAs KECTKOCTb
MOXeT BBOAUTBCA mocie Y®-obnydyenuss B npucyrctBun DTT mocne paBHOBECHOTO
HaOyXaHHMsI, YTO SIBJISIETCS] MPEUMYIIECTBOM MPH THOJI-€HOBOM (POTONPUBUBAHUU (CM. QUTYPY
1). OpHako Bce elle HU3KUE MEXAHWYECKHE CBOMCTBA SIBIIOTCS CIENCTBHUEM MPUPOMIBI
00pa30BaHHBIX JOMOJHUTENBHBIX CIIMBOK, IMOCKOJBKY THOJI-€HOBOE CIIMBAHHE MPHUBOAHT K
MOJIYYeHUI0 OOJjiee TOMOTEHHOW CEeTH, XapaKTepusyromeics Oojiee HU3KOW IIOTHOCTHEO
CIIMBOK IO CPaBHEHUIO C TPAaJULIMOHHBIA THUAPOTEISIMH, MOJYYEHHBIMH IOCPEACTBOM

noJimMepuru3at ¢ poCTOM LCTIN.

[0088] Ha ¢urype 2 mokasaHbl pe3yibTaThbl BCIIOMOTATENIBHOrO (POTONMPUBHBAHUS C
UCTIONIb30BAaHUEM  NBYX(OTOHHOH  MonuMepusanuu  (IIIOOPECHEHTHOro  7-MeTuin-4-
MEpKanTOKyMapHHa BHYTPH TPAaHYJbl CHIUTOrO OU(PYHKIIMOHAIBHOTO MOAM(UIIMPOBAHHOTO
xenatuHa (gel-MOD-NB) B COOTBETCTBMM C HACTOSIIIUM HM300pETEHHEM IIPU Pa3HBIX
IPOCTPAHCTBEHHO-BPEMEHHbIX  YPOBHSIX JHEPruH, C TMOJyYe€HHEeM IMPEeUMyIIecTBa OT

(YHKIIMOHATBHBIX TPy HOPOOPHEHA.

Ha neBom msoOpaskeHnn Ha ¢urype 2 mokasaHbl W300pa’k€HUs, MOJYYEHHBIE C MOMOIIBIO
(bayopecueHTHON MHMKpOCKonmuu. Ha JaHHBIX HM300pa)KEHUSIX OTMEYEHO MPUCYTCTBUE

KyMapHHa C BBICOKOH CTENEHbIO MPOCTPAHCTBEHHO-BPEMEHHOTO KOHTPOJIS.

Ha npaBom u3oOpakennu Ha ¢urype 2 mokasaHbl U300paKEHUs, MOJyUYEHHBIE C TTOMOLIBO
OOBIYHON MUKPOCKOIHNH, I7I€ MPUBUBAHNE KyMapHUHA TMPUBOIUT K JIOKAJIBHOMY COKPAILIEHHIO,
NPUBOIALIEMY K HaOIOJaeMOl pa3HHULE B MOKa3arese mpejaomiieHus. Hy>KHO OTMETHUTb, 4To
HECMOTPsl Ha TO, YTO He HaOMIOmaeTcs pa3sHHULBl B TOKa3aTese IMPEJOMJICHHUs TMPH BCEX
3HAYEHUSX CKOPOCTH 3alMCH TPH HU3KOH MOINHOCTU Jazepa (Hampumep, 25 wMBT),

(I)nyopecueHTHa;[ MHKPOCKOIIHA Y€TKO YKa3bIBACT Ha YCIICIIHOC MPUBUBAHUE COCANHCHUS.

U3 npencrasnenHoro Ha ¢urype 2 (1eBoe U npaBoe M300paKeHNE) MOKHO YCTAHOBUTD, YTO
Ou¢yHkMoOHaNpbHEIH  MomuduuupoBaHHbl  kenatuH  (gel-MOD-NB)  obecneunBaer

NPUBHUBAHUE TIOCJIC TIOJNYYCHUA C BBICOKOM CTEIeHbIO MNPOCTPAHCTBEHHO-BPEMECHHOI'O
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KOHTPOJISI, YTO JIOKA3bIBAET, YTO (PYHKIIMOHAJIBHBIE TPYIIbl HOPOOPHEHAa HE 3aTPOHYTHI Ha

Ha4aJIbHOM CTaJAWU CIIHMBAHUSI.

Hy>xHO OTMETUTb, YTO NpPHU BBICOKUX YPOBHSIX JHEPIrUM IPUBUBAHUE MEHEE YCIELIHO
BCJIEAICTBUE JIOKAJIbHOTO HM30BITOYHOTO BO3ACWCTBUS, YTO MPHBOAWT K YAAJICHUIO YaCTH

MaTepHana.

[0089] Ha ¢urype 3 mnokasaHa MeTraboju4eckass aKTHBHOCTb, U3MEPEHHAs Ha CTBOJIOBBIX
KJIETKaX, TOJIYYEHHbIX M3 KOH(IIOEHTHOH >KMPOBOM TKaHM C TNPHMEHEHHEM aHaJIN3a
PrestoBlue mocine 2 4acoB B MPUCYTCTBUH PA3JIUYHBIX MPEIIIECTBEHHUKOB U MOcie 24 4acoB
BOCCTAHOBJIGHUs NPU OTCYTCTBUU pa3MUYHBbIX MpeAlIecTBEeHHUKOB. Jlnsg 3Toro cHavana
NoJIydaii KOH(JIFOGHTHBIT MOHOCJIONW Me4YeHbIX ¢ moMombio GFP CTBOJIOBBIX KIIETOK,
MOJIYY€HHBIX M3 KOH(QJIIOEHTHOW JXMPOBOH TKaHH, (maccak 17) MOCPEnCTBOM BBICEBAHHS
100 MKJI CyCTIeH3UH KJIETOK B KOJIMYECTBE 2 MILULTMOHA KJIETOK/MII cpenbl Ha 96 myHOok. Jlanee
ofecrieunBain TOCTI)KeHHE KOH(IIOEHTHOCTH KJIEeTOK mocie 24 yacoB uHKybOarmu. [lanee
100 M1 pacTBOpa, COIEpIKAINEro NPENUIECTBEHHUK THUIPOTeNs, IOMEIald CBEpXy ¢
nocienyroued uHKyOammed eme 2 uaca. Ilocne 24 wuacoB UMHKyOamuum H3MeEpsUIH
MeTabOJIMUYEeCKYI0 aKTUBHOCTb C NpHUMEHeHHeM aHanu3a PrestoBlue, mocne wero marepuan
yoansid W3 JyHOK IuiaHmera. [locnme eme 24 4YacoB MHKyOamuu MeTabOIMYECKYIO
aKTMBHOCTh H3MEpsUIM C TpHMeHeHueM aHaiau3a PrestoBlue B kauectBe mokasarens
WHIYLHUPOBAHHOTO TIOBPEKACHUS KJIETOK BO BpeMsi NEpBbIX 2 4YacOB HHKyOaLUu B

MPUCYTCTBHUU NMPECAMICCTBCHHUKA THAPOreIIs.

Ha ¢urype 3 ykazano, 4ro OHPYHKUHMOHAJBbHBIA MOAM(DULMPOBAHHBIA JKEJNATHH B
COOTBETCTBUH C HacTosmuMm mu3oopereHueM (gel-MOD-NB) mposiBisieT HMTOTOKCHYHOCTD,
cpaBauMyr0 ¢ gel-MOD, KkoTopblii MOXKET pacCMaTpPUBATHCS KAaK OIUH K3 30JIOTHIX
CTaHAAPTOB B TKAHEBON WHXXEHEPUM U pereHeparuBHoON meaunune. Kpome Toro, B memom
obecrieunBaeTcst Ooiee BBICOKAas »KM3HECIIOCOOHOCTh KIJIETOK 1O cpaBHeHHI0 ¢ gel-NB,

KOTOpI:;IfI TPAAULUOHHO CUUTACTCA HUTOCOBMECTUMBIM B JINTEPATYPE.
IIpumep 2: Cnocod nosryuenusi OM(PyHKIHOHAJIBLHOro Kosarena (col-MOD-NB)

Honyuenne col-MOD
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[0090] Col-MOD cunTe3upoBaiy MOCpeACTBOM afaNTaluyd MPOTOKOA, OMUcaHHOro B A. L
Van Den Bulcke, B. Bogdanov, N. De Rooze, E. H. Schacht, M. Cornelissen, u H.
Berghmans, «Structural and Rheological Properties of Methacrylamide Modified Gelatin
Hydrogels», vol. 1, Nel, ctp. 31-38, Maprt, 2000 r., © B COOTBETCTBHM CO CJIEAYIOLICH

peaKIuei:

ﬁ)l\ J\f 1qu7 8 O
KonareH—NH, 40°C KOMH—”JY 31

[0091] Bkpatue, 100 r komtareHa pactsopsuta B 1 11 pocdaruoro 6ydepa (pH 7,8) mpu 40°C.
ITocne momHoro pactBopeHwsi n00aBsid 1, 2 Wi 5 SKBUBAJIEHTOB METAKPHJIOBOTO
AQHTUIPUIA  OTHOCHTEIbHO TMEPBUYHBIX AMHHOB, MPUCYTCTBYIOIIMX B  OOKOBBIX
LeTsIX(TUIPOKCH- )IU3UHA, U YHEPTHYHO NepeMernnBain cMech. [locie 1 1 cmech pazbasisiu
¢ mpuMeHeHueM | 1 mBaknbl aucTWuMpoBaHHOH Boabl (DDW) u mpomyckamu depes
nranusHele MemOpanbl (Spectra/por MWCO 12-14 x/la) B TedeHue 24 4 OTHOCHUTENBHO
DDW. Ilocne auanusa pH cmecu nosoawiu a0 7,4 nist 60ee TOUHON IMUTALUN TIPUPOTHOTO
ECM c¢ npumenenuem NaOH u col-MOD Bbimensiin ¢ npumeHeHHEM JTHO(QUIH3aALUU

(muopummzarop Christ Alpha 2-4 LSC).
Monyuenne col-MOD-NB

[0092] [Inss monyuenuss 10T col-MOD-NB cHavana axTUBUpOBaTU S-HOPOOpHEH-2-
KapOOHOBYIO KHCJIOTY IO €€ CYKIMHUMHAMIIOBOTO CIIOKHOTO 3dupa. s sToro cHavana 1,6-
KPaTHBIH U30BITOK S-HOPOOPHEH-2-KapOOHOBOW KHCIOTHI OTHOCUTENBHO nodasisiemoro EDC
pactBopsuin B 50 M cyxoro DMSO (mmosy4eHHOTO MOCPENCTBOM BaKyyMHOH IEPErOHKH C
npumeHenneM CaH, B kauecTBe BBICYIIMBAIOLIErO CpenacTBa). Ilocie moJHOro pacTBOPEHHS
nobasnsimn 0,75 skeuBaneHToB EDC (OTHOCHTENBHO HCXOAHBIX TEPBUYHBIX AMHHOB,
npucyrcrByromux B 10 r koyuareHa) u 1,5 skBuBanentoB NHS (otHocurensno EDC) c
MOCJEAYIOUINM JlerasupoBaHueM 3 pasa. Peakiuio OCyIIeCTBJAIM B TeUEHHE MO MeEHbIIeH
Mepe 25 JacoB I yAAJNeHHs JI0ObIX HENpopearnpoBaBmnX (GpyHKIHOHANBHBIX rpynn EDC,

KOTOPBIC MOTYT MMPUBECTU K CIIMBAHUIO KOJJIAr€HA B XOA€ CJ'IeI[YIOH.Ieﬁ CTaguu pCaKInu.
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[0093] [Tocne 25 9 peakuuu 10 r col-MOD ¢ usBecTHbIM 3HadeHweM DS pacTBopsiin B
150 mn cyxoro DMSO (1mosyueHHOro mocpeacTBOM BaKyyMHOH MEPETOHKH ¢ MPUMEHEHUEM
CaH, B xauectBe BbIcymmBarouero cpeacrsa) npu 5S0°C B uHepTHOH atmocdepe (Ar) mpu
HarpeBaHuu ¢ OOpaTHBIM XonoamIbHUKOM. [locne noOaBieHHst yCTaHOBKY Aera3upoBajd 3
pasza u nmomeuranu B arMocepy aprona. Ilocie moimHOro pacTBOPEHHsI MOJIYYEHHYIO CMECh C
5-HOpOOpPHEH-2-CYKIIMHUMUIHIIOBBIM CJIIOXKHBIM 3(pupoM H00aBIsIM B PacTBOpP KOJUIAreHa C
MOCJIEAYIOLINM JIera3upoBaHueM 3 paza. OOecrneunBaiu OCYLUIECTBICHUE PEAKIIMA CMECH TPH
50°C B uHepTHOH aTMocdepe U MPU HArPEeBAHUH C OOPATHBIM XOJOAMIBHUKOM B TEUEHHUE S-

20 4.

[0094] Ilocne peakunu cMech OCaKIaId B AECATUKPATHOM HU30OBITKE AlleTOHA, (PUIBTPOBAIH
yepe3 ¢ubTpoBanbHyo Oymary (VWR, pasmep mop: 12-15 MkM) ¢ nmpuMeHeHHeM QuibTpa
broxnepa, pacrBopsuiu B DDW u nogsepranu auanusy (Spectra/por 4: MWCO 12-14 x/1a) B
tederne 24 4 npu 40°C orHocurensHo DDW. Ilocne auamuza pH nosomumu no 7.4 ¢
npumeneHreM NaOH ¢ mocnenyrommimM 3aMopaxuBanueM u Jnodrmsannei (JTuodim3aTop
Christ Alpha 2-4 LSC). Ilonyuenue col-MOD-NB npomyuntoCTpHpOBaHO € TOMOLIBIO

peakuud [4]:

O

Kommaren
Y
oH __EDCNHS ? __cokMoD HN HJ\@
DMSO KT. DMSO, 50°C ﬁ*o

154

[4]
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ITonrumep Ha ocHOBe OWQYHKIIMOHAIBPHOIO MOAU(ULMPOBAHHOTO OHONOINMEPA,
COZIep>KaLIMH 110 MEHbLIEH Mepe OHY MOJIMMEPHYIO LIeTb, IPU 3TOM IO MEHbIIEH Mepe
OIHA YKa3aHHasl MOJMMEpPHAst LeNb COAEPKUT N (PYHKIIMOHAIBHBIX TPYIIIT NEPBOrO THIIA
1 m (pYHKIMOHAJBHBIX TPYHII BTOPOrO THIIA, HPH 3TOM N M M HE PABHSIOTCS HYIIIO,
NpUYeM YKa3aHHble (YHKIMOHAJIbHBIE TPYMIbI MEPBOTO THMA BKJIOYAKOT TPYIIIHL,
CIIOCOOHBIE K CIIMBAHMIO IO PAJUKAJIPHOMY MEXaHU3MY IOCiie CBOOOAHOpaIUKAIbHON
NOJIMMEPH3ALMU C POCTOM LIEMH, U YKa3aHHbIE ()Y HKIMOHAIBHBIE TPyl BTOPOTO THUIIA
BKJIFOYAIOT TPYMIBL, CHOCOOHBIE K THOJ-CHOBOMY CIIMBAHHIO, TPU 3TOM YKa3aHHbBIE
(yHKLUMOHAJIbHBIE TPYIIIBI BTOPOT'O THUIA OCTAIOTCS HEMPOPEArHpOBABIIUMHU BO BpPEMsI
CBOOOIHOPAUKAIBHON NMOJMMEPH3ALMUA C POCTOM LIENH YKA3aHHBIX (DYHKIIMOHAIBHBIX

TPYMIl IEPBOrO TUIIA.

[Tonumep Ha ocHOBE OM(PYHKLIMOHATBHOIO MOAN(ULIMPOBAHHOTO OnomonumMepa mo 1. 1,
r7ie YKa3aHHBIH MOJIMMEp Ha OCHOBE OMOMOJMMEpa BbIOpPAH U3 TPYIIIBI, COCTOSIIEH U3
NOJIMIIENTHAOB, O€NKOB, TIOJMCAXapPUIOB, HYKJIEWHOBBIX KHCIJIOT, >KEJIATHHOB,
KOJUTAT€HOB, aJIbIMHATOB, JEKCTPAHOB, arapo3bl, IIMKO3aMUHOTJIMKAHOB, XUTO3aHOB U
KapparuHaHOB, UX IPOU3BOAHBIX, PEKOMOMHAHTHBIX AHAJIOTOB U CHHTETHYECKHX

AHAJIOTOB.

buononumep Ha ocHOBe OM(PYHKIMOHAIBHOIO MOAMGPHUIIMPOBAHHOTO OHOMOIUMEpPA IO
n. | wm n. 2, rae ykasaHHble (DYHKIMOHAJbHbIE I'PYIIIBI MEPBOTO THUIIA BKIIFOYAIOT
(yHKUMOHABHBIE TPYIIBI METaKpHjIaMuaa, (PyHKLHUOHAJbHBIE TPYIIbl AKPUJIAMUNA,

(yHKUMOHAIBHBIE TPYTIITBI METAKPHJIATA W/ WK (PYyHKLIMOHAIBHBIE TPYTINbI AKPUJIATA.

buononnmep Ha ocHOBe OM(PYHKIMOHAIBPHOrO MOAH(ULIMPOBAHHOTO OHOMONMMEpa O
Tr000My U3 MPEObIOYLIINX MYHKTOB, TA€ YKa3aHHbIC (PYHKIIMOHAIbHBIEC TPYIIIbI BTOPOTO
TUNA BKJOYAT (PYHKIMOHAJIBHBIE TPyNIbl HOPOOpHEHa, (PYHKLUHUOHAIBHBIE TPYIIIBI
BUHHIJIOBOTO TPOCTOro 3¢upa, (PyHKUHOHATbHbIE TPYMIbl BHHUJIOBOTO CIIOXHOTO
s¢upa, PYHKIHOHATIBHBIE TPYMIBI AJUTHIOBOrO MPOCTOro 3¢upa, (HyHKUHOHATBHBIC
TPYIIIBI MIPONEHUJIOBOTO MPOCTOro 3¢upa, W/mim (yHKUUOHAIBHBIE TPYIIIBl AJIKEHA,

w/vm pyHKIMOHANbHBIE TPYIITEl N-BUHIJIAMHA.
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ITonumep Ha ocHOBe OM(YHKIMOHAJIBHOTO MOAU(DUIMPOBAHHOTO OHONOJIMMEpa IO
Mo0OMY M3 IpebIIyIINX MyHKTOB, I YKa3aHHbBII MOJUMEpP HAa OCHOBE OMOMOIMMepa

COZIEPIKUT OIHY MOJMMEPHYIO LIETlb.

Criocob monyueHus: mojguMepa Ha OCHOBe OM()YHKIMOHAJIBHOTO MOIUMDUIIMPOBAHHOIO

OuononuMepa mo J000oMy M3 MIl. 1-5, IpH 5TOM YKa3aHHBIA COCO0 BKIIFOYAET CTaIUN

a) ToJy4YeHHs OHONOJIMMepa Ha OCHOBE OHMOMONIMMEpa, CONEPIKAILIEero IO MEHbIIel

Mepe OIHY TNOJHMEPHYIO IeMb, COIEpKAIIyI IepBHYHbIE (PYHKIMOHAIbHbIC

IpyIIBL,

b) QyHKIMOHANMM3aLUMK TEPBOH YACTH YKa3aHHBIX IEPBHYHBIX (PYHKIHOHAIBHBIX
TPy € BBeIEHHEM N (YHKUHMOHAIBHBIX TPYII IEPBOrO TUMA, MPU 3TOM N HE
PaBHSIETCSI HYJIIO, MPHUYEM yKa3aHHbIE (PYHKLHUOHAJIbHBIE TPYMIBI MEPBOTO THUIIA
CTIIOCOOHBI K CLUIMBAHHUIO o paauKaIbHOMY MEXaHU3My ocJe

CBOOOHOPAUKAIBHON MOJMMEPHU3ALIIH C POCTOM LIEIH,

¢) (yHKIMOHANW3aLMK BTOPOH YacTH YKA3aHHBIX NEPBUYHBIX (PYHKIMOHAIBHBIX
IPYIN C BBeIEHHEM M (PYHKLHMOHAJIBHBIX I'PYMIT BTOPOTO THUIA, NPH 3TOM M HE
PaBHSAETCSl HYJIIO, MPUYEM YKa3aHHble (YHKIMOHAJIbHBIE IPYIIBl BTOPOrO THUIIA
BKJIFOYAIOT CHOCOOHBIE K THOJ-€HOBOMY CIIMBAHUIO IPYIIIBI, MPH 3TOM yKa3aHHAs
(yHKUMOHAJIbHASL TPYIIAa BTOPOrO THIA OCTAETCSI HEMPOPEearupoBaBLICH BO BpeMs
CBOOOIHOPAIUKAIBHOW MOJUMEPHU3ALMH C POCTOM LEMH YKAa3aHHBIX MEPBUYHBIX

(YHKLMOHATBHBIX TPYIII,

r7e CTaauio b) M CTaguio C) MOTYT OCYIIECTBIIATh OJHOBPEMEHHO WIIM TI€ CTaIUI0

b) MOT'YT OCYLIECTBISTH IO WM TIOCTIE CTAIHH C).

Croco® mo m. 6, rae ykasaHHbIe NMEPBUYHBIE (YHKIMOHAJIBHBIE TPYIIIBI COAEPIKAT
(YHKUMOHATBHBIE AMHMHOTPYMINBI, W/WIN (YHKIMOHAJIbHBIE TPYIIbl KapOOHOBOH
KUCJIOTBI, W/WMIM TUAPOKCHIbHBbIE (PYHKUHMOHAJbHbIE TPYNNbl, H CTaAui b)
NPEAyCMaTPUBAET PEAKIMI0 C YYACTHEM YKa3aHHBIX (PYHKLHMOHAJBHBIX AMHHOTPYIII,

W/  peakuuio C Yy4acTHeM YKa3aHHBIX (PYHKLUMOHAJBHBIX TIPynn KapOOHOBOH
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10.

11.

12.

KHUCJIOTHI, u/unu pC€aK0 € Yy4aCTUEM YKa3aHHBIX T'MAPOKCUIIBHBIX (I)YHK]_II/IOHaJ'IbeIX

TpyIIL

Cnocob6 nmo m. 6 wim m. 7, rae yka3aHHbIE MEepBUYHBbIC (DPYHKIMOHAJbHBIE TIPYIIIBI
BKJIFOYAIOT (PYHKLMOHAJbHbIE aMHUHOTPYIIbL, WHIM (DYHKIHMOHAJIbHBIE TPYIIIIbI
KapOOHOBOW KMCJIOTBI, /MM THAPOKCUJIbHBIE (DYHKIIMOHAIbHBIC TPYIIIBL, U CTAAHS C)
NPEAyCMATPUBAET PEAKIMI0 C YYACTHEM YKa3aHHBIX (PYHKLHMOHAJIBHBIX aMHHOTPYIII,
W/ peakui0 C y4YaCTHEM YKa3aHHbIX (PYHKLUHMOHAJIBHBIX TPynn KapOOHOBOH

KUCJIOTBI, VI/MJIM PEAKLHUI0 C YYaCTHEM YKa3aHHBIX T'HAPOKCHUIIBHBIX (DYHKIIMOHAIBHBIX

rpynm.

Croco® o 1. 8, rme st OCYINECTBIICHUS] YKa3aHHOW PEaKIUU C yYaCTHEM YKa3aHHBIX
(YHKUMOHATBHBIX AMHHOTPYII, /MM YKa3aHHOH PEaKkLUU C Y4aCTHEM YKa3aHHBIX
(YHKLUMOHATBHBIX TPy KapOOHOBOH KHUCIIOTHI, H/MIIN YKa3aHHOW PEAKIMU C Y4aCTHEM
YKa3aHHBIX TUIPOKCUIIBHBIX (PYHKIIMOHAIBHBIX TPYIIT MPUMEHSIOT XUMHIO COYETAHUS C

KapOOIMIMHIIOM.
Crioco0 nosy4eHus TuAPOTreIsi, MPU STOM YKa3aHHbBIN CIOCO0 BKIJIFOYAET CTAAUU

a) TOJy4YeHHs MOJHMEpa Ha OCHOBE OW(YHKIHOHAIBHOTO MOAU(DHLIHMPOBAHHOTO

Ouononumepa 1o jodomy u3 . 1-5,

b) cmmBaHMA MO MeEHbINEH Mepe YacTH YKa3aHHbIX N (PYHKIHOHAJBHBIX TPYIII
MEPBOr0 THUIA YKA3aHHOTO OWOMOJMMepa Ha OCHOBE OH(PYHKIIMOHATIHHOTO
MOIU(GULMPOBAHHOTO  OUOMOJMMeEpPa  TMOCPEACTBOM  CBOOOMHOPATUKAIBHOM

NMoJIMMeEpu3ati ¢ poCTOM LCTIN,

C) cumMBaHUS W/HMIM (PYHKUMOHATM3ALMHM TI0 MEHbIIEH Mepe YacTH YKa3aHHBIX m

(YHKLMOHATBHBIX TPYII BTOPOT'O THIIA.

Crnioco6 mo 1. 10, roe cTanust €) mpeAyCMaTpUBaeT CIIMBAHHUE IO MEHBIIEH Mepe 4acTh

yKa3aHHBIX M (PYHKIHOHAIBHBIX TPYIIT BTOPOTO TUIIA.

Crniocob mo n. 10, roe cramusi ¢) npenycMmarpruBaeT (YHKLIUOHAIU3ALUIO IO MEHbIIEH

Mepe YacTH YKa3aHHbIX M (YHKIMOHAIBHBIX IPYTIIL.
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13.  Cnoco0 no 1. 10, rae craaus ¢) npeaycMaTpUBaeT CIINBAHKE MEPBOI YaCTH yKa3aHHBIX
m (YHKUMOHANBHBIX TPYNN U (PYHKLIHOHAIM3ALUI BTOPOH YacTH YKa3aHHBIX m

(YHKIIMOHAJIBHBIX TPYIIIL.
14. Twupporess, mony4aemblii ¢ MOMOIIBIO criocoda mo rodomy u3 . 10-13.

15. Tlpumenenue rumporeiast mo 1. 14 1y TKaHEBOW WHKEHEPUU U OHOJIOrMYECKOTrO

IMPpOU3BOACTBA.
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