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KOMMNO3nuunA, COAEPXALLAA MNMUKO3AMUHOITIMKAHBI U BEJIKU

OBINACTb TEXHUKN

B o6wem, u306peTeHMe OTHOCUTCA K  KOMMO3WUUMAM,  COAepXKalium
rMAKO3aMUHOMMUKaHbI,  4aCTUYHO  TMAPONU30BaHHbIE  FMUKO3aMUHOMMUKaHbl UMK
rMUKO3aMUHbI, MOAM(ULIMPOBAHHbLIE UMM HE MOAUMULNPOBAHHBLIE XUMUYECKU, U Benku,
YacTMYHO TUAPONU3OBaHHbIE OGenku WNU nenTuabl, MOAUMUUMPOBAHHbIE WU He

MOﬂ,Mq)MuMpOBaHHbIe XUMUYECKU, TaKNe KaK, HanpuMep, KonmnareHbl.

MNPEOLECTBYIOLWWMA YPOBEHL TEXHUKWU

CocraeneHune FOMOreHHbIX KOMMO3ULMHA, coaepKamnx l-Ipe3BbI‘-IaI7IHO
FI/I,D,pOC*)I/IJ'IbeIe FMNKO3aMUHOITTMKaHBbI, YaCTUYHO Maponmnm3oBaHHbIE
FMUKO3aMUHOITTUKaHbI nnun FMWUKO3aMUHBblI, MOﬂ,Mq)MLLMpOBaHHbIe nnun HE

MOﬂ,Mq)MLLMpOBaHHbIe XUMUYeckn, n Bernku, YacTUYHO rMmapornn3oBaHHbIE Benkn nnu
nentTunabl, MOﬂ,Mq)MLLMpOBaHHbIe nnn He MOﬂ,Mq)MLLMpOBaHHbIe XUMUYECKN, NO3BOJIAET
noniydaTb BA3KO3NACTUYHBbIE TBEpAbIE UKW nonyTBepAble BeLecTBa C OrpaHUYeHHbIMU
MEXaHU4YEeCKUMU CBOUCTBaMU U OorpaHnYeHHbIMKU CBOWCTBaMK, noaxooAWMMU Ans

NnPUMEHEHNA B Buonorun, cbapmakonorvwl nnn meguunHe.

CYWHOCTb N3OBPETEHUA

3apaun, ynomsHyTble B NpeabiayLllemM pasgerne, MoryT ObiTe pelleHbl Npyu NoMoLu

KOMMO3NULUUKN COrmMacHoO HaCToALlEMY |/|306peTeH|/|+0.

[na aToro koMnosuumsi cornacHo M3obpeTeHuto BKIIOYAEeT MonurngpokcuypeTaH
(aHrn. polyhydroxyurethane, cokpaweHHo PHU), rnukosamuHornMkaH, 4acTuUYHO
rMAPONN30BaHHbIE MMKO3aMUHOINMKaHbI UMK MMKO3aMUHbI, MOAUMULMPOBaAHHLIE UMW He
MOAUDULMPOBAHHBIE XUMUYECKU, U Benku, 4acTUYHO ruaponusoBaHHble 6enku wunu
nenTugbl, MOAMDULMPOBAHHBIE  UNW  HE  MOAUMUUMPOBAHHBIE  XUMWUYECKMU.
MonurnpgpokcuypetaH nony4awT obpaszoBaHUMEM KOBAariEHTHOW CBA3W MeXAy Takumu
XMMUYECKUMU (PYHKLMOHANbHbIMK rpynnamu, kak uuknudeckue kapboHaTtel (aHrn. cyclic

carbonate, cokpaweHHo “CC”) u nonuamuHbl (aHrn. polyamine, cokpawieHHo “PA”).

I'Ipe,u,nhoMTeano KOMMNO3nUuo nonyyaroT I'IOJ'II/IMepI/I3aL|,I/IeI7I nnun o6pasoBaH|/|eM
KOBaNeHTHOW CBSA3U Mexay npenapatom, cogepxawwum Monekynbl, WMerLwjue
C*)yHKLl,I/IOHaJ'IbeIe rpynnbl  LWAKINUYECKUX I'IOJ'II/IKap6OHaTOB N TMUKO3aMUHOTTUKaHBbI,

YaCTU4HO rMmaponn3oBaHHbIE FMUKO3aMUHOTTTNKaHbI nnun FMNKO3aMUHbl, nnun
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MOAMULMPOBAHHLIE UMM  HE MOAUMULMPOBaHHbLIE XUMUYECKM, W Npenaparom,
cofepXallum  Monekyrnbl, UWMelLwmne MonMaMUHHblE  (PYHKUMOHaNbHbIE  rpynnbi
(cbyHKUMOHanNbHbIE rpynnbl NONMaMUHOB), 6enky, YaCTUYHO r’MaPONN30BaHHbIE Benku Unu
nentuabl,  MOAUULMPOBaHHbIE UMW HE  MOAMMUUMPOBaHHbLIE  XUMWUYECKM.
[MUKO3aMUHOIMUKAHbI,  YaCTUYHO  MMAPONIN30BAHHbLIE  [MMKO3aMUHOIMUKaHbI UMK
FMMKO3aMUHbl U Genku, 4acTUHMHO TUAPONU30BaHHbLIE UMW He TMAPONU30BaHHbIE, UMK
nenTuabl MoryT BbITb XUMUYECKM MOZMULMPOBaHbI COCTaBNALWUMH

NOJIMTUMAPOKCNYpPETAHOB.

[MUKO3aMUHOIMUKaHbI, YaCTUYHO TUAPONM3OBAHHbIE TNUKO3AMUHOMMKaHbI WK
FMAKO3aMUHbI, XUMUYECKU MOAUMULMPOBAHHbIE MOHOMEpamu WM NpenonuMepamm
(chopnonumepamu) NONMrMaPOKCMYpPETAHOB, MOryT ObiTb KOBaneHTHO MpucoeauHeHbl K
fenkam, 4YacTUYHO  TMAPONU3OBaHHBIM  Genkam  unu  nenTuaam,  XMMUYEcKU
MOZAMPULMPOBaAHHLIM NN HEe MOAUMDULMPOBAHHLIM MOHOMEpPaMU UK NpenorMmepamu
NONUrMAPOKCUYypeTaHoB, C  oOpasoBaHWEeM  HOBbIX  KOMMO3WULMA,  MMELUX
MHHOBaLMOHHbIe huandeckne, Guonorndeckne, papmakonornieckme Unu MepguumHckme

CBOWCTBA.

Komnosuuua cornacHo |/|306peTeHv|+0 MOXET UMETb MHOXECTBO HpMMeHeHMVI,
TakKUX KaK nonydvYeHme MukKporena wunnm MuUukKpodacTuy AOnAa  AOCTaBKM  aKTUBHbIX
q)apMaLl,eBTI/I‘-IeCKVIX BELWECTBE WM AnAa nopgaepXxXaHnAa XUSHEOEATEJIbHOCTU XXUBbIX
KNeToK, WIn o6pa60TKa HOBerHOCTeﬁ, KOHTaKTUPYOLWNX C >XUBbIMUA TKaHAMU, WU
o6pa60TKa I'IOBerHOCTeﬁ AnAa npuaaHna M CI'IeLl,I/IC*)I/I‘-IHOFO cpoacTBa K nofincaxapunaam,
Benkam, 4acTU4HO Mapofim3oBaHHbIM Benkam K nenTugam, UM XUMUYEcKas
MO,D,I/IC*)I/IKaLl,I/IFI BenkoB, 4acTUYHO rMmaposIn3oBaHHbIX BenkoB 1 NenTMAoOB ANA npnoaHuA
MM HOBbIX q)I/I3I/I‘-IeCKI/IX, Buonornyeckux, cbapmakonormulecmx UM MeaULMHCKUX CBOWCTB,
WU PEKOHCTPYKUMA U 3aMeEeLleHWE BHEKNETOYHOro mMaTtpukca (SKCTpaLl,eJ'IJ'II'OJ'IFlpHOFO

MaTpukca, aHrn. extracellular matrix) in vitro unu in vivo.

BHekneTou4HbIl MaTpUKC npeacrasnaeT cobon HEKITETOYHYIO YyacTb,
NPUCYTCTBYIOLLYYIO BO BCEX TKaHAX U opraHax. Ero dyHKUMM B OCHOBHOM CBS3aHbl C €ro
CTPYKTYPOW 1 ero oMsanyeckumMm CBONCTBaMM, a TaKKe C ero BUOXMMUYECKUM COCTaBOM U

€ro OCHOBHbLIMWU COCTaBMAWNUMUA U X BruoMexaHu4eCckumMm q)yHKLl,I/IFIMI/I.

Mo cywectBy BHekneTouHbln maTpukc (BKM, anrn. ECM — ExtraCellular Matrix)
cocTouT M3 BoAbl, BenkoB U nonucaxapuaos. Kaxaeln BKM obnagaeT yHWUKanbHbIM
Bnoxmumuyeckum coctaBoMm, HO obwen udepton Bcex BKM no cyuwecTtBy aABnseTcA

npucyTcTene Genkos, UMELIUX pasfivyHble KOoHopMauuKn, TakMe kak dubpunnspHas
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(BONOKHWCTas) CTPYKTypa KonnareHoB, B TO BPEMSA Kak rMMKO3aMUHOrMMKaHbl o6pasytoT
rmgpaTtupoBaHHble renn. B remoctaTudeckux (kpoBeocTaHaBnueawwmnx) ycnosuax BKM
KosfinareHel U gpyrue pnbpunnapHele 6enku no cywectsy rugpodobHel, B TO BPEMSA Kak
rNINKO3aMUHOINIUKaHbl OTNIMYAOTCH BbICOKOW rnapodunbHocTbio. OfHUM U3 OCHOBHbIX
NPUMEHEHUN WHHOBAUMOHHOW KOMMO3ULMKW COrnacHo HacTtoswemy usobpeTeHuto
aBnseTca pekoHcTpykuna BKM in vitro n in vivo Ha OCHOBaHWM 3TUX ABYX OCHOBHbIX
KnaccoB BewecTB C NoAXO4AWMMUM  MEXaHWYeCKMMWU  XapakTepucTukamu B

B10oCOBMECTUMbIX yCI1O0BUAX.

B HacTosLee BpeMa M3BECTHbI METOAMKN PEKOHCTPYKUUKN unu 3ameHbl BKM, ecrun
BKM 6bina noepexgeHa wunu paspylleHa B pesynbTaTte pasfiMyHbiX BO3AEWUCTBUA WK
TpaBMm, Unu Npu ee gedopmauun Unu npu ee 4YacTU4YHOM WK MONHOM UCYE3HOBEHUU B

pe3ynbTaTte NpoTeEKaHUA NpoueccoB, CBA3aHHbIX CO CTapeHUEM, TpaBMaMn UNn 3p03|/|e|7|.
3TN MeTOANKM MOryTt ObITb pasfgeneHbl Ha TP OCHOBHBbIX Kacca:

- an/IMeHeHI/Ie UMMNNaHTaToB U BUOCOBMECTUMbIX npote3oB, He WUMEKLNX

OTHOLWLEHUA K UICXOQHOMY COCTaBy BKM u He coepKallinx >XNBbIX KNETOK;

- NpuMeHeHe MMNNaHTaToB U BUOCOBMECTUMBIX MEXAHWYECKUX KapKacoB (aHrn.
scaffold), umeloWnx cocTae, OrpaHUYEHHO CXOXWU ¢ ucxofHbiM coctasoMm BKM, Ho He

NpenAaTCTBYOWWIA Nponudepaumm XKueblx knetok B BKM-mumeTuke;

- AyTOJ'IOFI/I‘-IeCKI/Ie TpaHCcnnaHTaTbl, OCHOBaHHbIE Ha W3BIEYEHUU 3,D,OpOBOI7I n

dhyHKUMoHanbHo BKM naumeHTa Ana peKoHCTPYKLMM NOBPEXOEHHbIX HacTeN.

3TN MeToauKM HaxoaAT Lnpokoe npuMmeHeHne, HECMOTPA Ha TO, YTO KaxpaAa U3

HUX UMEET CBOU COBCTBEHHLIE XOPOLUO U3BECTHbIE HEOOCTATKU, TAKUE KaK:

- Tsxkenole onepaunoHHbIE TpaBMbl U TPYAHOCTU MNMpKU 3aMeLLeHUn npoTe3oB Bes

KUBbIX KNETOK;

- MNnoxasn MHTErpauns n HEYOOBNETBOPUTESIBHOE BCTpansaHue

hYHKLUMOHaNN3npoBaHHbIX KapkacoB B coceacTByowyo BKM;

- OFpaHI/I‘-IeHI/Ie ayToJNmorM4eCkmnx TpaHcnaHTaToB. CJIOXKHO HanTK afEeKBaTHYIO

3goposyo BKM.

HacTtoswee naobpeTeHne no3BOMsIET CKOHCTpyupoBaTb BuocoBmecTumyro BKM,
COCTOALLYIO M3 MNONMUrMAPOKCUYPETAHOB U OCHOBHbIX cocTaBnswoWmMx ucxogHon BKM,

BenkoB W rnuMkosamuHornukaHoB. Takyio BKM nonydvawt in vitro wnu in  vivo
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nonumepusaunen Haxo4sLUXCS B MOHOMepax Unm npenonuvepax
NONUIMAPOKCUYPETaHOB (hYHKLMOHANBHBIX FPynn, cnocobcTeyowmMx conbunusauum u
06pa3oBaHU0 TECHbIX KOHTaKTOB WM KOBAaneHTHbIX CBsA3el mexgy Genkamu, 4acTU4HO
TMAPONM30BaHHbIMKM  BenkamMmu  UnNu  NenTugamu, MOAUMPULMPOBAHHLIMU  UNU  He
MOZMPULMPOBaHHBLIMU XUMUYECKM, 7 rMUKO3aMUHOrNIMKaHaMU, 4YacTU4YHO
TMAPOSIN30BaHHbIMU rMUKO3aMUHOITIMKaHaMK nnm rnMKosammuHamu,
MOZAMPULMPOBAHHLIMA UMM HE MOAUMULMPOBAHHBIMU XUMUYECKU, B BMOCOBMECTUMbIX

yCI1OBUAX.

B HEKOTOPbLIX NpumMmepax oCyLlecTBlIEHNA HAaCTOALLEro |/|306peTeH|/|;| KOMMO31nuuko
cornacHo |/|306peTeHv|+0 nonyvarT U3 ABYX npenapaTtoB, KOTOpbiE B AAaHHOM OOKYMEHTE

HasBaHbl “‘npenapart a” 1 “npenapart b”.

lMpenapam a

OCHOBHbIMU COCTaBRALWUMM KOMMOHEHTaMKU MpenapaTta a, NoaAXOAsWUMU ONs
ero npepgnonaraemMoro nNpPUMEHEHWUs, SBMSIOTCA [NMKO3aMUHOIMUKaHbl, Takue Kak
XOHLPOUTUHCYMNbMaThl; TMnaypoHoBas KUCroTa; renapaHcynbdaThl; AepMaTaHcynbgaThl;
kepaTaHcynbdaThl; arrpekaH; UX rMaponn3oBaHHble pakuMM WUNU cocTaensolwme Ux
FMMKO3aMUHbI U MOSNUIMNKO3aMUHbI, MPUYEeM YNOMSIHYThIE BbIlLE COCTaBnsolue MoryT
OblTb  XUMUYECKUM MOAUMPUUMPOBaAHHLIMA OOHUM WUNM  Gonee MOHOMEPHBIMU  WUIK
NpenonMMepHLIMA eauHULAMU MONUIMAPOKCUYpEeTaHa, a Takke CMECU NepedncreHHbIX

BELLEeCTB; 3TU BellecTBa Aanee HasbiBaTcs “GAG cmecbio”.

‘GAG cmecb” npenapata a [UCNEPrMPYOT WKW pacTBOPSAKT B HenpepbiBHON
cpene, coaepxalwen npueMnembslin pacTBOpUTENb B KOHLUEHTpaunn, npesbiwatowen 1%,
N Heobsi3aTeNbHO MOHOMEpPBLI UMK NpPenonMMepbl NOAUIMOPOKCUYPETaHa, He CBs3aHHble
KoBaneHTHoW cBA3bto ¢ “GAG cMecklo”, HanpuMep, LUMKNMYeckue nonnkapboHaTbl, LMKbl

KOTOpPbIX coaepXaTt oT 5 po 8 aTomos.

B 4yacTHOCTH, UMKNudeckue I'IOJ'II/IKap6OHaTbI NOJIMTMAPOKCUITMPOBAHHbBIX MOJIEKYIT,
UMELWMNX MO MeHbLUEN mMepe Tpu nepsuHHbIE UKW BTOPUYHBIE HEapoMaTUYeECKUue

TMAPOKCUNbHbIE (DYHKLUMOHAMbHbIE rPynMbl.

Mpumepkbl BKOYAKT: UMKINYECKUE NonMkapboHaThl apuTpuTa, KCMnuta, apabuTa,
pubuta, copbuta, AynbuuTa, MaHHMTa, ManbTWUTa, U3oManbTUTa, NakTUTa UM NPOCTbIX
nonuacuprnonnonoB M CMECU MNEpPeYUCHEHHbIX COeOUMHEHWA, a TakkKe LUKIUYecKue
KapboHaTbl u nonuvkapboHaThl 1,2-ANrMEPOKCUITUIIOBOrO unm

2,3-QUrnapoKcUnponunoBoro npocTtoro adupa, CrnoXHoro adupa, KeToHa, amMuaa,
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docaTa, cynbdarta, cynbduga, agucynbdbupa, ankaHoB, LUMKMIOANKaHOB, arkKeHOoB,
LUWKITOANKEHOB, apWIIOB U TreTepoUMKIIOB, COAepXKallux OoauH wunu 0Gonee aToMoB
KMcrnopoda, UNu apoMaTUYecKUX reTEPOLMKIIOB, codepxKalmx oaguH unu 6onee aTomMoB

asoTa unu cepobl.

KoMmmepueckn HepocCTyrHble LuKnuyeckue nonukapboHaTbl, Heobxoaumble Ons
nony4yeHus npenapara a, nony4aiwT cnocobamu, onMcaHHbIMU B NUTEpaType, U COrnacHo
NpeaLecTBYIOLLEMY YPOBHIO TEeXHWKW, Hanpumep, cnocobom, npepcTaeneHHeiM Union

Carbide Corporation B nateHTe US 3072613 oT 8 aHBapa 1963 r.

Hanpumep, KOMMepYecKu HEeLOCTYMHbLIN MOHOMEPHbI LMKINYECKUIA
nonuvkapboHaTt AurnuuepuHa nosny4varT MeaneHHbIM HarpeBaHMeM CMECHU, cofepikallen
AurnuuepuH, usbbiTok auatunkapboHaTa W kaTanuTudeckoe KonudyecTBo kapboHaTta
HaTpusa, Ao Temnepatypbl 130°C (rpagycoB Lenbcus). PeakuMa MMeeT o4YeHb BbICOKUIA

BbIXof,.

Mpenonumepbl MNONUIMAPOKCUYPETAHOB, MMeEloWMe CTeneHb MonMMepusanum,
coctasnawwyw ot 3 o 200000, npepgnodytuTenbHo ot 3 o 20000, nonyyatoT
cnocobamu, OnNUCaHHbIMW B NUTEpaType U WU3BECTHbIMU U3 MPeALUEeCTBYIOLEro YPOBHSA
TEXHUKK, Hanpumep, cnocobom, npeacraBneHHbiM Union Carbide Corporation B nateHTe
US 3072613 ot 8 aHuBapa 1963 ropa. [lpenonumepbl MNONUIMAPOKCUYPETAHOB,
pobaensemMble B npenapaT a, CMELWMBalOT U Mosfy4yaloT Takum obpasom, 4Tobbl Ux
TepMUHanbHble Fpynnbl NpeacTaBnany cobon yHKUUOHAarbHbIE TPYMnnbl LIMKIIMYECKOro

kapboHaTa.

Xumuvecku MoaMdULMPOBaHHbIE rNINKO3aMUHOINMKaHbI, copepxaliue
KOMMOHEHTbI, NONUrMAPOKCUYpPETaHa Nony4vatoT cnocobamu, oNnUcaHHbIMK B NiTepaTtype u
M3BECTHLIMU M3 MpefLIecTBYOLWEro YpPoBHA TeXHUKW. Hanpumep, mMoanduuMpoBaHHYO
rmnaypoHoBylo kUcnoTy, nobaensemyto B “GAG cmechk”, nonyvawT geaueTunupoBaHUeEM
3TOM KUCNOTbl B LWENOYHOW cpefe C nocrenylwen atepudukaumen UMKINYeCKUM
nonvkapboHaToM [urnuuepuHa, mnocrne 4ero Npou3BOAAT peakuuto obpasoBaHus
kapbamaTa ¢ TEM >Xe UNu ApYyrum LMKIMYeckum nonvkapboHaTtom nocne gosepeHusa pH
[0 BenuuuHbl, coctaensiiowen ot 5 po 8. CornacHo HacToswemy uM3obpeTeHuto,
rNINKO3aMUHOTTIMKaH, XMMUYECKU MOAUULIMPOBAHHBIN NIOBBLIM U3 PacCMOTPEHHbIX Bbille
nonvkapboHatoB, MoxeT OblTb AOMOMHWUTENbHO MOAUMUUMPOBAH [WAMUHOM  WIKU
nonvamuvHom. Peakuuio obpasoBaHus kapbamata ©6okoBon uenn MogUdULUPOBaHHOM
rMNaypoHOBOW KUCNOTbl NPOBOASAT B NPUCYTCTBUU NPUEMIEMOrO pacTBOpUTENSA, NpUMep

KOTOpOro BkMoYaeT, 6e3 orpaHuyeHui, Bogy, Npyu TemnepaTtype, COCTaBmnsioLWen oT Hyns
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35

go 150°C, npegnodtutenbHo ot 15°C po 80°C. [lonyyaemass XvMUYECKU
MoaudULMPOBaHHAsA MMNaypoHoBas KWACNOTa MOXET ObiTb AOMONHWTENbHO BBEAEHA B
peakumio obpasoBaHus kapbamaTta ¢ LUMKIMYECKMM NonukapboHaTOM B pacCMOTPEHHbIX
Bbllle ycrnoBuaAx. [JononHuteneHo MoryT 6biTb NpoBeAeHbl NocnefoBaTesibHble peakuuu
obpazoBaHua kapbamarta mMoaMdUUMPOBAHHOW TMIAypOHOBOW KUCNOTLI, B pesyrnbTare
Yyero Ha mMoaucbuuMpoBaHHOW  rMnaypoHoBol  kucrote obpasyetca  Hokosas
nonurngpokcMypeTaHoBas Lenodka, cogepxawaa oT 3 Ao 25 MOHOMepHbIX eAuHWL,
oKaHuMBaloWasaca UuKnudeckumun kapboHatamu. Takaa xe npouepypa MoxeT ObiTb
NPMMEHEHa K YacTUYHO FMAPONU30BAHHBIM FNIMKO3AaMUHOMNIMKaHaM WU FMUKO3aMUHaM,

paccMmaTpuBaemMbliM B HACTOALLEM ONMNCaHUN.

Kpome Toro, npenapart a MoOXeT cogepxkaTb Oenku, YacTUYHO r'MApOonu3oBaHHbIe
Benkn unu nentuabl, “Cmecb 6enkoB”, XMMUYECKN MOANULMPOBAHHLIX NpenonMmMmepamMum
NONUTMOPOKCUYPETAHOB WNKU  MONUIMAPOKCUYPETAHOB, KOHLEBbIE TpPyMnnbl  KOTOpPbIX

npeacTaenalnT coboin umknudeckue kapboHaThbl.

Xumudeckn MoguduumnpoBaHHyo “Cmeck 6enkos” nonydvarwT, Hanpumep,
pacTBopeHuem konnareHa B 6wuc(1,4-amuHonponun)nunepasmHe C MNocreayowmum
amuguMpoBaHueMm KonnareHa cmecbo kapbogunmupga (EDC, T.e. 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (1-aTun-3-(3-gumeTunamuHonponun)kapboanmummng)) u
N-rugpokcucykUMHUMmuaa, nocrne 4vero MNpPOU3BOAAT OcaaeHue MOAUPULUMPOBaHHOMO
konnareHa B TBME (B TpeT-6yTMnmMeTnnoBom Npoctom acupe, oT anrn. tert-butyl methyl
ether), a 3arem npou3BOAAT pPacTBOPEHWE W HEWTpanu3auuilo BIIaXXHOrMO0 ocajka B
pactBope 6e3BogHOro ataHomna, copepxawero 4% YKCYCHOW KWCIOTbl, M 3aTeM -—
ocaxkgeHue MoaudULMPOBAHHOro KonnareHa B aTunauerarte, UeHTpudyruposaHue U
CYWKYy B Bakyyme. AHanorM4yHo xumumdeckon wmopucbukaumm “GAG  cmecn”,
pacCMOTPEHHOW BblEe, XUMUYECKM MoauduumpoBaHHaa “Cmecb 6enkoB” nocne
amumgumpoBaHMs MoXeT OblTb [OMNONHUTENBbHO BBeAeHa B peakuuto obpasoBaHuA
kapbamata C OAHMM W3 UMKIMYECKMX nonvkapboHaToB COrflacHo Hactodawemy
n3obpeTeHnto B NPUCYTCTBUU MNPUEMMEMOrO pacTBOpPUTENS nNpu  TemnepaType,
cocTasnsawwen ot Hyna go 150°C, npegnodtuteneHo oT 15 go 80°C. lNonyvaembli
XMMUYECKN MOANDMLMPOBAHHLIN Benok MOoXeT BbiTb AONOSNHUTENBHO BBEAEH B peakuuio
obpasoBaHuAa kapbamaTa ¢ OA4HUM U3 ANAMUHOB MU NONMAaMUHOB COMNTACHO HaCTOALEMY
nsobpeteHuto. [ononHutenbHo MoryT OblTb MpoBeAeHbl MocrnefoBaTenbHble peakuum
obpaszoBaHua kapbamata “Cmecu 6enkos” ona obpaszoBaHuA Ha “CMecu 6enkos” BokoBoW
NONUrMAPOKCUYPETAHOBON Lenu, copepXawen oT 2 o 26 MOHOMEPHLIX efuHWUL,

OKaH4KMBaloLLEeNCH q)yHKLl,I/IOHaJ'IbeIMI/I rpynnamMmm LUKInM4eCcKoro Kap60HaTa.
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MpenapaT a CoOAepXUT COCTaBnslWMe cornacHo usobpeTeHuo, KoTopble
BKMIOYAOT TepMUHarnbHbIE HernpopearuposaBlUMe Tpynnbl LMKNUYeckoro kapboHara.
KonunuecTso HenpopearMpoBaBLUMX OYHKLMOHAanNbHbIX Fpymnn LuKnMyeckoro kapboHara
BCEX COCTaBNsOWMX Npenaparta a AoCTaTouMHO ANS NoNUMMepusauum Unu KoBaneHTHOro
CBSI3bIBaHUS c HenpopearnpoBaBLUMMU nepBUYHBIMU Unm BTOPUYHBIMU
(PYHKLMOHanNbHbIMW aMUHOrPynnaMu BCEX COCTaBrsoWUX npenaparta b, 4to nossonser
npuaaeaTtb LeneBble CBOWCTBA KOMMO3WULMW, COAepKaller NonurugpokcuypeTaHbl U
FMUKO3aMUHOMMMKaHbI,  YacTUYHO  TMAPONM30BaHHbIE  MUMKO3aMUHOIMUKAHbI  WMIU
rMMKO3aMUHbI, MOAUULMPOBaHHbLIE UMM HE MOAMMULMPOBaAHHLIE XUMUYECKU, U Genku,
YaCTUYHO TMAPONM3OBAHHbIE Genku unuM nenTuabl, MOAUMUUMPOBaHHbIE WU  He

MOANDULMPOBAHHBIE XUMUYECKN.
lMpenapam b

OCHOBHbIMW  COCTaBnAlWMUMK  npenapata b, nogxogswumu Ana  ero
npeanonaraemoro nNpUMeHeHWs, ABMATCA Oenku, Takue Kak, KonnareHbl, aMacTUHbI,
KepaTuHbl, (UOPOHEKTUHbI, aKTUHbl, MMWO3WHbI, NaMWHUHbI, WX T[UAPONU3OBAHHbIE
dpakuum  UNU - NenTUAbl,  HasBaHHble  BbllUe  COCTaBMALWMWE,  XUMUYECKM
MoANULMPOBAHHbIE OQHUM U Bonee KOMMOHEHTaMu NONUIMAPOKCUYPETAHOB, U CMECH

Takux BellecTB Aanee HasbiBaoTcs ‘Cmecbkio 6enkos”.

Xumuvyeckn mogudpmumpoBaHHble 6enku unu nentTuabl, cogepalime KOMMNOHEHThI
nonurugpokcuypeTaHa, nony4yarT cnocobamu, onnucaHHbIMU B NiMTepaType U U3BECTHbIMU
U3 NpeaLecTByOLWEro ypoBHA TeXHUKU. Hanpumep, moanduumMpoBaHHbIA konnareH Ans
“Cmecu Benkos” nony4awT pacTBOpeHUEM KosfinareHa B ouc(1,4-
amMmuHonponun)nunepasnHe U nocneaywwmMm amuaupoBaHUEM cMecbio kapboauvmuaa
(EDC) 7] N-rugpokcucykumHumMmmuaa, rnocrne  dJero NPou3BOAAT  OcCaxXpeHue
MoandumunpoBaHHoro konnareHa B TBME (B npocTtom TpeT-OyTunmeTunosom adcupe) u
nocnegywollee pacTBOpPeHWE W HeWTpanuaauumilo BRaXHoOro ocagka B pacTBope
B6esBogHoro artaHona, cogepxawero 4% YKCYyCHOW KWACNOTbl, U 3aTeM — OCaKaeHue
MOAUULUMPOBAHHOrO KonnareHa B 3TunaueTate, UeHTpudyrMpoBaHve W CyLlKy B
Bakyyme. AHarnorM4yHo xummdeckon mogudunkauum “GAG cmecun”, pacCMOTPEHHOW Bbille,
XMMUYECKN MOAMDULMPOBaHHbIA 6enok nnu nentug nocrne amuanpoBaHUs MOXeT BbiTb
AONONHUTENbHO BBEAEH B peakuuto obpasoBaHus kapbamarta ¢ ogHUM U3 LUKNUYECKUX
nonukapboHaToB COrMacHo HacToswemMy W306peTeHUt0 B MPUCYTCTBUM MNpPUEMIIEMOro
pacTBOpUTENA NpU TeMmnepaTtype, CocTaBnsowen oT Hyna o 150°C, npegnoyTuTensHO

oT 15°C po 80°C. lMony4yaembll XUMUHECKA MOAUMPUUMPOBAHHBLIA 6enok MoxeT ObITb
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AONOSHUTENbHO BBEAEH B peakuutio obpasoBaHus kapbamara ¢ O4HUM U3 AUaMUHOB UMK
nonMamMmHOB COrMacHo Hacroswemy wusobpeTteHuto. [JononHWTenbHo MoryT ObiTb
npoBefeHbl NocrnefoBaTenbHble peakuum obpasosaHus kapbamarta “Cmecu Benkos” ans
obpazoBaHusa Ha “Cmecu 6enkos” 6OKOBOW NONIUIMAPOKCUYPETAHOBOW LENK, copepKallen
oT 1 fo 25 MOHOMEpPHbIX €AMHMUL, OKaHYMBaloWencs ¢YHKUMOHAMNbHBIMA rpynnamu

LUUKINnM4yecKkoro Kap60HaTa.

‘Cmecb ©Oenkos” [UCNEPrMpYOT WM PacTBOPAKT B HENPEpbIBHOW cpene
npenaparta b, cogepxallen npueMnembld pacTBOPUTENDb, NPUMEP KOTOPOro BKMHOYAET,
©e3 orpaHW4eHW, BoAy, B KOHUeEHTpauun, npesbliwatowen 1%, n HeobAsaTenbHO
MOHOMEpPbI UMM MPEnonMMepPbl NONUTMAPOKCUYPETaHa, HE CBsA3aHHble KOBAIEHTHO CO

“Cmecbto 6enkoB”, Hanpumep, NepBUYHbIE UMW BTOPUYHbBIE NONUaMUHbI.

MepBUYHLIE WNU BTOPUYHbIE MOMMAMWUHLI, MNOAXOOSWME ANs NPUMEHEHUs
COrNacHo HacTosileMy U300peTeHUI0, NPeacTaBnsAT coboM NepBUYHbIE MU BTOPUYHLIE
nonuamMuHbl, MOMyYeHHble M3 MPOCTOro 3admpa, CroXHOro adupa, KeToHa, amMuaa,
docaTa, cynbdarta, cynbduga, agucynbdbupa, ankaHoB, LUMKMIOANKaHOB, arkKeHOoB,
LUWKITOANKEHOB, apWUIioB, 3aMEeLleHHbIX WM He 3aMeleHHbiX YHKUMOHaNbHbIMU
rMMAPOKCUIBbHBIMKA FPYNNamMu; UM NepBUYHLIE UMW BTOPUYHLIE NMONMAMWUHBI U NEPBUYHLIE
UMW BTOPWUYHbIE MONMAankUiamMuHbl, MOMYYEHHbIE U3 TETEPOLMKITUYECKUX COELUHEHUN,
coAepkawux oguH Mnu Gonee M3 cnepyloWnX aTOMOB. KACIOPOA, a30T UMK Cepy; Unu
npocTble nonMacupamMuHbl, Kak TakoBble WM CMELUAHHble C 3TWUMEHIMUKONEM W

NPOMUNEHIMNKONEM; NI CMECH NepeYnCneHHbIX CoegUHEHUN.

Mpenonumepbl NONUIMAPOKCUYPETAHOB, CTEMEHb MONMMEpPU3aLMN  KOTOPbIX
coctaBndaeT ot 3 go 200000, npegnoytutensHo oT 3 go 20000, nonyyaT cnocobamu,
ONUCaHHbIMW B NWTEpaType U W3BECTHbIMA W3 MNpPEALUECTBYIOLEro YPOBHA TEXHUKM,
Hanpumep, cnocobom, npeactaBneHHelM Union Carbide Corporation B naTteHTe
US 3072613 ot 8 aHuBapa 1963 ropa. [lpenonumepbl MNONUIMAPOKCUYPETAHOB,
BKIlOMaemblx B npenapaTt b, cmewwuBalT U nonyyawT TakMm obpasom, 4Tobbl MX
TEpMUHanbHble rpynnbl MpeacTaBnAnu coboill yHKUMOHAamNbHbIE MNEPBUYHbIE  WIU

BTOPUYHbIE aMUHOTPyMNMNbl.

[ononHuTenbHO NpenapaT a MOXeT coAepXaTb MMUKO3aMUHOMMUKAHbI, YaCTUYHO
rMMAPOSIM30BaHHbIE TMUKO3aMUHOMNKAHbI UKW rNnko3amMuHbl, “GAG cMecKn”, XMMUYeCKu
MoAUULUNPOBaHHbIE npenonuMepamu NONUIMAPOKCUYpPETAHOB unu
NONIUTUOPOKCUYPETAHOB, KOHEYHBIMU TPYMNaMn KOTOpPbIX SBMATCA YHKUWMOHAmNbHLIE

nepBUYHbIE UJTN BTOPUYHBbIE aMUHOTpPynnbl.
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[ononHuTenbHO NpenapaT a MOXeT coAepXaTb MMUKO3aMUHOMMUKAHbI, YaCTUYHO
rMMAPOSIM30BaHHbIE TMUKO3aMUHOMNKAHbI UKW rNnko3amMuHbl, “GAG cMecKn”, XMMUYeCKu
MOAUPULMPOBaHHBIE MOHOMEPaMW UMW NpEenoniMMmepamMmu MNonUrnapoKCUypeTaHoB UMK
NONMUIMOPOKCUYPETAHOB,  KOHEYHble  TPynnbl  KOTOPbIX  MNpeacTaBnsitoT  coboi
(OYHKUMOHamNbHbIE  MEPBUYHbIE WNU  BTOPMYHBIE  aMUMHOTPYMMbl,  anbTePHaTMBHO
NoNnyyYeHHble amMuvaupoBaHveM. Hanpumep, mMoandbULMPOBAHHbBIA XOHOPOWUTUHCYNbdAT
‘GAG cmecn” nonydaloT MO peakuun amuanpoBaHUa AUAMUHOM WU MOSNIMAMUHOM,
HeorpaHU4YMBaKLWMA NpUMep KOToporo BknkodaeT 1,3-gMamMnHo-2-nponaHon, koTopas
katanusnpyetca kapbogunumugom (EDC) n N-ruapoKCUCYKUMHUMULOM W NpOoTEKaeT npu
KOMHaTHOW TemnepaType. CTeneHb aMuaupoOBaHUA PEryNUPYHT, U3MEHSST KONUYECTBO
kaTanusartopa. Mony4eHHbI YaCTUYHO nnu NMONTHOCTbIO aMuanpoBaHHbIN
XOHOPOUTUHCYNbMAT  ouuLaT NPOBOAUMBIMKA  MOCNEAOoBaTeNbHO  onepauusiMu
NMPOMBLIBKA, OCa&XXAEHUA W pPecyCcrneHOUPOBaHUA B MOMASAPHbIX W MeHee MOnsiPHbIX
pacTeBopuTensax. YacTuiHo amugMpOoBaHHbIA XOHAPOUTMHCYNbdAT MOXET ObITb NOBEPTrHYT
OOMONMHUTENBHOMY  aMUOMPOBAHUID MNpenonumepaMn  MOMAUIMMOPOKCUYPETAHOB UK
NONIUTUOPOKCUYPETAHOB, KOHEYHBIMU TPYMNaMn KOTOpPbIX SBMATCA YHKUWMOHAmNbHLIE
NnepBUYHbIE UMW BTOPWUYHbIE aMuHorpynnbl. Peakuuio npoBogsT npu TemnepaType,
cocTasnsawwen ot Hynsa o 80°C, npeanoututensHo ot 20°C pgo 60°C, B npucytcTemu
KaTanuTU4ecKoW CUCTEMBbI, cocToswen Kn3 kapboguummpa u N-rmapokCUCYKUMHUMUAA.
MoanhULMpPOBaHHbIA  TMUKO3aMUHOTMIMKAH W3BMEKaT €  MOMOLWbK  MPOBOAUMbBIX
nocrnefoBaTesibHO onepauui NPOMBIBKUA, OCaXKAEHUA U pPeCYCNeHANPOBaHWUS B MOMSIPHbIX

N MEeHee NOJTAPHbIX PaCTBOPUTENAX.

I'IpenapaT b coaepXnuT coctasnAwowmne corfiacHo |/|306peTeH|/|+0, KOTOpPblE UMEIOT
TEPMUHAIBbHbIE HEMpopearmposasLlLne q)yHKLl,I/IOHaJ'IbeIe nepsuyHblE UK BTOPUYHDbIE
aMuHorpynnel, nonydaemble U3 oun- 1 noJinamMmmHoOB. KonunudecTteo HenpopearnposaBLLUnUX
q)yHKLl,I/IOHaJ'IbeIX NEPBUYHBIX WKW BTOPUYHBLIX aMUHOrpynn, nonyvYyaemblXx U3 AU- U
noJsinamMmnHoOB, CoAepXXaBLUUXCA BO BCEX COCTaBMAKLWKUX npenapata b, pocrarouHo gnsa
nosumMmepusaudmn nnun KOBaneHTHoro CBA3blBAHUA C HenpopearnposasLLMMin
q)yHKLl,I/IOHaJ'IbeIMI/I rpynnamMmm LUKINNUYeECKOro Kap60HaTa BCEX COCTaBMAKLWNUX npenapara
a mu o6pasoBaH|/|;| LeneBbixX q)yHKLl,I/IOHaJ'IbeIX reynn B KOMNO3ULUWN, co,qep>|<au4e|7|
NnoSIMTNAPOKCHUypeTaHbIl n FMWUKO3aMUHOITTUMKaHbI, HYaCTU4HO Maponn3oBaHHbIE
FMUKO3aMUHOITTUKaHbI nnun FMWUKO3aMUHBblI, MOﬂ,Mq)MLLMpOBaHHbIe nnun HE
MOﬂ,Mq)MLLMpOBaHHbIe XUMUYeckn, n Bernku, YacTUYHO rMmapornn3oBaHHbIE Benkn nnu

nentTunabl, MO,D,I/IC*)I/ILI,I/IpOBaHHbIe nnn He MO,D,I/IC*)I/ILI,I/IpOBaHHbIe XUMUYECKHN.



10

15

20

25

30

10
Komno3suyus, nony4yaemasi us npenapamos a u b

Cmecb npenapatoB a U b nosBonsieT co3fgaBaTb FOMOFMEHHYH KOMMO3ULMIO,
coepXallylo COCTaBfAKOLME COrMacHO HacToAwemy U3obpeTeHuo, a UMeHHo, “GAG
cmeck”, “Cmecb 6enkoB”, B KOMOBUHaUMW C MONUIMAPOKCUYpPETaHaMU WM KOBaNeHTHO

CBA3aHHYIO C NoONUrngpoKkcuypetTaHamMmn.

Moaxoaswne nponopuMn npenapaTos a U b B cMeceBo KOMMNO3ULUA 3aBUCAT OT
LEeneBoro nMpUMEHEHNA KOHe4YHoro npoaykrta. MonsipHoe OTHOLWIEHWE KONUYecTBa
LMKITMYECKUX KapOOHaTOB K KONUYECTBY (PYHKLMOHANBHBIX aMUHOMPYNN YCTaHaBNUBAOT B
ananasoHe ot 0,02 go 50. B npumepe, OTHOCALLEMCA K 3aMeLLEHUI0 UITA PEKOHCTPYKLNN
BKM, a3t nponopuun paccunTbIiBalOT Tak, 4YTobbl KONMM4ecTBO OYHKLMOHAaNbHbIX
LMKITMYECKUX KapOoHaTHbIX rpynn, NpenocTaBiseMblX NpenapaTtoM a unv npenapatom b,
OblIO paBHO MNM HECKONbKO MPEeBbIWANno KONMYecTBO (PYHKUMOHaNbHbIX NEPBUYHBLIX U

BTOPUYHBLIX aMUHOrpynmn, npenocraBnAemMblX npenapaTtom b unu npenapartom a.

PyHKUMOHanNbHbIE  UMKNUYeckune kapOoHaTHble Trpynnbl npenapata a Wunu
npenapata b BecTynawT ¢ YHKUMOHANBHBIMA  MEPBUYHBIMU U BTOPWUYHBIMM
aMmuyHorpynnamu npenapata b unu a npenapata B peakuulo nonMMepusaunuy WUnu
00pa30BaHUA KOBAaNEHTHbLIX CBSA3€l, B pe3yrbTaTe KOTOPOW Mony4awT pasnuyHble
nonurugpokcuypetTanol. B 3aBucumocT OT TUNa cocTaenswwWux ¢az a u b, ux
KOHUEHTpaUUN M METOAUKA CMELUMBAHUS, BblOpaHHOW W3 M3BECTHbIX METOAWK, MNpu
CMeLLMBaHUM 3TUX LBYX NpenapaToB TeMnepaTypa MOXeT MOBbIWAaTbCA M AoCTUratb
AnanasoHa, coctasnsaowero ot 15°C go 150°C. CkopocCTb NpoTEKaHWUS NOSIMMeEpPU3aLmnm
unu obpasoBaHUsl KOBaneHTHbIX CBSA3EW, B peaynbTaTe KOTOPbIX MOMNy4arT pasfuyHble
NONUIMOPOKCUYPETAHbI,  AOMONHWUTENBbHO  MOXHO  perynupoBatb € MOMOLLbIO
KaTanuaaTopoB, HEOrpaHWYEHHbIE NPUMEPBLI KOTOPbLIX BKITHOYAKT COMNMU UMK KOBaleHTHbIe
COEOWHEHUA UMHKA, MarHusi, BUCMYyTa, antoMWHUST WM UCTOYMHWUKA WHpakpacHoro

N3NyvYeHun4a.

MonyyeHHas KOMMo3nLus, BKITlOualoLLas NoNUrnapoKCUypETaHbI,
rMUKO3aMUHOMMUKaHbl U Genku, MoXeT OblTb NPUMEHEeHa, Hanpumep, ANA MonydeHUs
MUKPOTens UM MUKPOoYacTUL, ANA AOCTAaBKU aKTUBHbIX hapMaLeBTUYEeCKUX BELLECTB UMK
ANs noaaepXaHUsA >KUBbIX KNeTOK Unu Ans o6paboTku NOBEPXHOCTEN, KOHTaKTUPYHOLLUX C
XMBbIMWU TKaHAMM, UMM ANA o6paGoTKM MOBEPXHOCTEW C UENbi0 NPUAAHUS UM
cneundUuYHOro CcpoacTeBa K nonucaxapupgam, ©Genkam, YacTUYHO TUAPONU30BAHHbLIM
6enkam “ nentTuaam, UMNM AONA NPOBEAEHUA XUMUYECKOW Moaudukauum 6enkos U

HYaCTUYHO TMAPOJSIN30BAHHbIX BenkoB K NenTuaoB ANA npnagaHna MM HOBbIX q)I/I3I/I‘-IeCKI/IX,
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Buonornyeckux, cbapmakonormulecmx nnun MEeOUUNHCKUX CBOWCTB, nnun AnA

PEKOHCTPYKLUMM U 3aMELLEHUSI BHEKNETOYHOro MaTpukea /in vitro unu in vivo.

WHHOBaLMOHHAA KOMMO3UUMA, MoflydaeMasi cMellMBaHWeM npenapatoB a U b,
MOXeT ObiTb [JOMoNnHeHa U3NONOrMYeckuM pacTBOPOM, KheTkamu U dpakTopamu,
perynupyowmMmMmn ux pocT, MUHepanamu, B 4acTHOCTU, pocdaTHbIMKU CONSIMU, U NHOLIMK
LPYTMMU KOMMOHEHTaMK, 06bldHO HaxopsAwumucs B cpege BKM unu oTeBevarowmmu

uenam npuMeHeHuA.

Hanpvlmep, nonyvyaemaa MHHoBaLMOHHAA KOMNO3NUMA NoaAXoauT AnAa 3amMelleHns
N PEKOHCTPYKUUN BHEKNETOYHOIO MaTpukca COeQUHUTENBHON, ANUTENNANbHOMN, HepBHOﬁ,

MbILLIEYHOW, KOCTHOWN, XpFILI.l,eBOIz WA KOXKHOW TKaHW XXMBOTHOIO UIK YeroBeka.

I'Ionyt-laemaﬂ MHHOBaUMOHHaAA KOMMO3UUMA TakKke nogxogut AOnA HaHeCeHUA
I'IOKprTI/II7I Ha nNOBEPXHOCTU WUHOPOAHbLIX MaTepuanoB, BpPeMEHHO WM MNOXXU3HEHHO

MMMNNaHTUPyeEMbIX B XKUBblE OPraHnU3Mbl.

CBEOEHWA, NOATBEPXOAIOLWWME BO3IMOXHOCTbL
OCYLIECTBIEHNA W3OBPETEHUA

N3obpeTeHne 6Gonee noppoGHO packpblTo B HUKecnegylolwux pasgenax c
MOMOLLbIO COOTBETCTBYIOLUUX  NPUMEPOB, CoMnpoBOXAaemblX  rpaduyeckumm

mMartepumanamiu, B KOTOPbIX:

Ha &wur. 1 npeacrtaeneHbl BA3KO3NaCTUYHbIE  peosiornveckmne CBOICTBA

KOMNO3nunn corfiacHo nepsomMy npuMmepy ocyLlecteBnedHna |/|306peTeHv|;|.

Ha owur. 2 npeacrtaeneHbl BA3KO3NaCTUYHbIE  peosiornveckmne CBOICTBA

KOMMNO3nunn corfiacHoO BTOPOMY NMpuMepy oCyLleCcTBI1IEeHUA |/|306peTeHv|;|.

Ha owur. 3 npeacrtaeneHbl BA3KO3NaCTUYHbIE  peosiornveckmne CBOICTBA

KOMNO3UUnK corfniacHo TpeTbeMY NpUMEpPY OoCyLLeCTBIIEHNA |/|306peTeHv|;|.
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12

ONUCAHWE MNMPUMEPOB OCYLLECTBIIEHWA WSOBPETEHWA

Mpumep 1
lpenapam a

B peaktop, cHab)eHHbId MexaHU4eckon Mellankon, nomewand 20 dacten
Tpurnuuepona (Polyglycerol-3; Solvay), 50 yacten guatunkapboHata u 0,5 4acTu TOHKO

paamoroToro kapboHaTta HaTpus.

Cmecb HarpeBanu npu nepemMeliMBaHUn B TedMeHne ogHoro 4aca go 90°C po tex
nop, Moka CMeCb BWU3yanbHO HE CTaHOBUNacb rOMOreHHoW. 3aTeM ee MeaSieHHo
HarpeBanu o 130°C B Te4veHMe BpeEMEHU, COCTABMAKLErO OT O4HOMO 40 ABYX 4acos, U
3aTeM BblAepXXUBaNu Npyu 3TOW TEMMepaType elle B TeYEHWE NEPUOAA, COCTaBMSALEro
OT opHOro Ao pgByx 4acoB. OOpasyloluiics B npouecce peakuuyM 3TUNOBbIA ChUpT
yoananu oTroHkon. Cnycta TpyM 4Yaca CMecb MNOMellanu B BakyyM, COCTaBrsiHOLLMNA
npuénuantenoHo 15 mbap (4UTo cocTtaendaet 1500 [Ma), onAa yaaneHUa OCTaTKOB
3TUNOBOrO cnuMpTa U anatunkapboHata. Cmecbk punbTpoBany ropsdel onsA yaaneHus
katanusatopa u pobaenanu 1,5 4yactei HaTpueBOW CONMU XOHAPOUTUH-4-cynbdaTa
(Sigma-Aldrich).

lpenapam b

1,5 4acTu XMMWUYEecKU rMApPONU3oBaHHOro konnareHa, Tun |l, nmonyveHHoro U3
TkaHen cBuHbKU (Meitek Technology Qinqdao Co. Ltd), poBasnsnu k 20 uacTam
1,3-anamnHo-2-nponadona. lMNpenapat b nepemelwunBanu nNpu KOMHATHOW TemnepaType

AO Nnony4vYeHus BA3KOW rOMOreHHOM XKUOKOCTN.

Komnosuuus, nofiyyaemMmas us ripenapamoes a u b

20 vacTel npenaparta a npeaBapuUTeNbHO Harpesanu Ao npubnusntensHo 50°C.
HoBaenanu 6,5 vacTten npenaparta b 1 cmewmnsann B TpaguUUMoHHOM obopynoBaHUK Ans
CMeLUMBaHWS C BbICOKMM ycunvem casura. Temnepatypa KoMnosuumMm 6bicTpo
BospacTtana go 80°C. Komnoauuuio oxnaxganu npubnusntenbHo Ao 45°C, pobasnanu
4.8 vactn 5%-Horo pacTBopa rMnaypoHoBol kucnoTbl (Sigma-Aldrich) B docdaTHo-

coneeom Gycepe 1 cMeLLnBany ¢ NOMOLLbIO YKasaHHOro Bhille 060pya0BaHUS.

|_|OJ'Iy‘-IeHHaFI KOMMO3ULMA MOXET ObITb UCMOSMb30BaHa B KadecTBe 3aMeHUTens
BHEKINETOYHOIoO  MaTpuKkca, n e€ee BA3Ko3NacTu4HblE  peorornveckune CBOWCTBa

npeacraereHsl Ha dur. 1.
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Mpumep 2
lpenapam a

B peaktop, cHab)eHHbId MexaHU4eckon Mellankon, nomewand 20 dacten
Tpurnuuepona (Polyglycerol-3; Solvay), 12 yacTten copbuta (Sigma-Aldrich), 100 vacTtei

,D,I/ISTI/IJ'IKap6OHaTa N 1 4acTb TOHKO Pa3mMmosioToro Kap60HaTa HaTpPWuA.

Cmecb Harpesanu npy nepeMellnBaHnMm B TeMeHne ogHoro Yaca o 115°C po tex
nop, Moka CMeCb BWU3yarlbHO He CTaHOoBWNAcb FOMOreHHOW. 3aTem ee MeASieHHO
Harpesanu go 130°C B TeuyeHue NpUbMM3UTENbLHO OOHOMO Yaca W 3aTeM BblaepXXusanu
npv 3aTon TemnepaTtype elle B TeYeHWe Nepuofa, COCTaBMALWEero ot 04HOro Ao ABYX
vacoBs. O6pasyowninca B npoLecce peakLm aTUNOBLIN CUPT yaansanu oTroHkon. Cnycta
TpU Yaca cMecb NoMellanu B Bakyym, cocTaBndAlowuin npubnusmtenbHo 15 mbap, ans

yoaneHnsa oCtaTtkoB ITUNOBOIro cnuprta n ,D,I/ISTI/IJ'IKap6OHaTa.

Cmecb unbTpoBanu ropadverd Ons ypaneHua kartanusatopa u gobasnanu 3,2

4acTu HaTPUEBOW CONKU XOHAPOUTUH-4-cynbdaTa (Sigma-Aldrich).

lpenapam b

B cmecu, copepxawenh 7 dacten 1,3-guamunHo-2-nponaHona, 4,9 4actu
3,6-onokcaoktameTuneHgmamumHa (JEFFAMIN EDR 148, Huntsman) un 2,1 4actu
rekcameTuneHguamuHa, pacteopsnu 0,7 4acTu HepacTBOPUMOro konnareHa Tuna |,
Nosfy4eHHOro U3 axunsoBa cyxoxunua obelika (Sigma-Aldrich). Ins nonydeHua npenapata
b B cmecbk, npegBapUTenbHO HarpeTy 4o npubnuantensHo 40°C, nomewanu 2,1 4actu
XUMUYECKN TMAPONIM30BAHHOIO KornareHa Ttuna |l, nonyyYeHHoro uM3 TKaHeW CBUHbM
(Meitek Technology Qinqdao Co. Ltd).

Komnosaunuma, nonyvaemas U3 npenapatosa ub

20 vacTel npenaparta a npeaBapuUTeNbHO Harpesanu Ao npubnusntensHo 50°C.
HoBaenanu 15,8 vactel npenapata b 1 cmewunsann B TpaguUMOHHOM 0B0pYyLOBaAHUU
ANA CMeWuBaHMA C BbICOKUM ycunuem cpasura. Temnepatypa KOMMo3uuuu OBbiCTpo

BO3pacTarna 4o 3HaqeHui, npesbiwatowmnx 80°C.

|_|OJ'Iy‘-IeHHaFI KoMno3nuuAa nogxogout, Hanpumep, OnA HaHeCeHUA NOKPbITUA Ha
NOBEPXHOCTU MHOPOAHbIX MaTepuanos, BPEMEHHO UITN NOXKUIHEHHO UMMNIAHTUPYEMbBIX B
XBble OpPraHU3mbl. BsaskoanacTtudHble peonorn4eckme CBOWCTBa KOMMO3WUUKM 2

npeacraereHsl Ha dur. 2.
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Mpumep 3
lpenapam a

B peakTtop, cHabXeHHbIA MEXaHWUYecKoW Mellankor, nomewanu 23,3 4actu
Tpurnuuepona (Polyglycerol-3; Solvay), 6,7 vyacten gurnuuepuna (TCl Europe N.V), 75
vactern guatunkapboHaTta M 1,5 4yacTb TOHKO pPa3MonoToro kapboHara HaTpua. Cmechb
Harpeeanu npu nepemeliMBaHUM B TedeHue opgHoro 4vaca go 90°C go Tex nop, noka
CMecCb BU3yanbHO He CTaHOBWUNACb FOMOreHHol. 3aTeM ee MeAneHHO HarpeBanu Ao
130°C B Te4yeHWe nNpUBNU3UTENBHO OOHOrO0 4Yaca U 3aTeM BblAEpPXUBaNU Npu 3TOM
Temnepatype elle B TeYeHWe Mnepuopa, COCTaBMAWOLWEro OT OAHOMo A0 ABYX YacoB.
Ob6pasyowmninca B npouecce peakudn 3TUMNOBLIA CNUPT yaananu oTroHkor. CnycTts Tpu
Yaca cMmecb MOMellanu B Bakyym, COCTaBnsawowui npubnuautenoHo 15 mbap, ans
yAaneHust ocTaTkoB 3TWNOBOro cnupra u pauatunkapboHata. Cmecbk GunbTpoBanu
ropsder Ons ypaneHus katanusatopa UM gobaBnsnuM 2 4acTu HaTpUMeBOW COMM

XOHOPOUTUH-4-cynbdpaTta (Sigma-Aldrich).
lpenapam b

1 yvacTb HepacTBOPUMOro konnareHa Tuna |, nomy4YyeHHoro w3 axunnosa
cyxoxunua belika (Sigma-Aldrich), pacteopsnu B 10 yacTtax 1,3-anamnHo-2-nponaHona.
IOna nonydeHnsa npenapata b B MOMyYeHHYH CMecb, NpenBapuTENbHO HarpeTyw Lo
npuénuantensHo 50°C, nomewann 1 4acTb XUMWUYECKU TMAPONU3OBAHHOrO KonnareHa,

TN I, nonyyeHHoro ns TkaHen ceuHbn (Meitek Technology Qingdao Co. Ltd).

Komnosuuus, nofiyyaemMmas us ripenapamoes a u b

15 vacTeit npenapaTa a npeaBapuTenbHO HarpeBanu o npubnuantensHo 50°C.
HoBaenanu 7,25 Yactu npenaparta b 1 cmewunsann B TpaguuMoHHOM obopynoBaHUn Ans
CMeLUMBaHWS C BbICOKMM ycunvem casura. Temnepatypa KoMnosuumMm 6bicTpo
BO3pacTana o 3HadeHuin, npesbiwatowmnx 80°C. MNMonyvyeHHaa KOMMNO3ULMA MOXET ObITb
NPUMEHEHA, HanpuUMep, B KayecTBe 3aMEHUTENsl BHEKMNETOYHOro martpukca unuM Ans
HaHECEHMs1 MOKPbLITUA Ha MOBEPXHOCTU WMHOPOAHLIX MaTepuanos, MMMMNaAHTUPYEMbIX B
KUBblE OPraHu3Mbl BPEMEHHO WNU MOXU3HEHHO. BsAzkoanacTudHble peonorudeckue

CBOWCTBA KOMMNO3ULUMK 3 NnpeacTasneHbl Ha dur. 3.
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Mpumep 4
lpenapam a

B BogHbin pactBop NaOH koHueHTpauui 0,25M nomewanu 5% wmacc.
rmnaypoHoBon kKucnotel (Sigma-Aldrich), n npoaykT geaueTunvpoBanu Npu KOMHaTHOW
Temnepartype B TedeHue 12 yacos. dukapboHaT gurnuuepuHa, nonyvyeHHbIR, kak ykasaHo
Bblle, nomewanu B 50%-Hbld pacTBop aueTtoHa U cmewuBanu. [obaenaemoe
KONMUYECTBO paccuUTbiBann, UCXO4s U3 KonudecTBa cBoOOAHON kKapOOHOBOW KUCMOTHI, TO
ecTb cBOOOAHOW rMNaypoHOBOW KUcroTbl. CMechb BblAEPKMBaNM B TEYEHWE BPEMEHM,
cocTtasnsawwero ot 1 go 12 yacos, Npu Temnepatype, coctaensaowen ot 20° go 75°C,
peakuMoHHy cpepny Hentpanusosanu 1M BogHon HCI; B npouecce HeWTpanusauuu
Habnoganu ebigeneHne CO, K komnosnumMm obaBnsanu Takoe Xe, Kak ykasaHo Bbllle,
konudecteo AukapboHaTta gurnuuepuHa B 50% auetoHe npu  TemnepaType,
coctanawwen ot 20°C pgo 75°C. Cmecb nepemelivMBarii B TeYEeHUWE BpPEMEHMU,
coctaBnsowero ot 10 muHyT go 10 4acoe, U KOHUEHTpUpOBanu B BakyyMme, nory4as

XMMUYECKN MOANDULMPOBAHHBIN FNIUKO3aMUHOTIMKAH.
lpenapam b

B atunauetat nomewjanu 5% macc. 1,4-6uc(3-amuHonponun)nunepasunHa n 6%
Macc. uuknuyeckoro gukapboHata gurnuuepuHa. PeakuvmoHHyio cmechb HarpeBanv Ao
TemnepaTtypsbl, coctaBnstowen ot 50°C o temnepatypbl KUNEHUS, B TEYEHUE BPEMEHMU,
cocTtasnsowero ot 2 go 15 vacos, nony4as CoOTBETCTBYIOLUIA MOMUIUMAPOKCUYpPETaH,
KOHLIEBbIE rpynMbl KOTOPOro npeacTaBnAlT cobon yHKUMOHAamNbHbIE aMWHOrpynmbl.
OTunaueTtaT OTFOHANM B Bakyyme, W MNONUIrMAPOKCUYpPEeTaH MNOBTOPHO pacTBOPANU B
NpMeMNeEMOM pacTBopuUTerne, TakoM Kkak, Hanpumep, ©6e3 orpaHudeHuin, Boga. K
npenonuMepy nonurugpokcuypetaHa pobaenanu 1% XMMUYECKU TUAPONU30BaHHOMO

koninarena tuna ll, nonyveHHoro us TkaHen ceBuHbM (Meitek Technology Qingdao Co. Ltd).

Cmvmecb aub

I'IpenapaTbl a n b cmewuBann B Takux nponopuunsx, yTOObl KONUYECTBO
q)yHKLl,I/IOHaJ'IbeIX LUUKINMNYeCKnX Kap6OHaTHbIX rpynn Bblno paBHbIM WM HECKONbKO
npeeblllano Korn4yecTtso q)yHKLl,I/IOHaJ'IbeIX amMmuHorpynn. |_|OJ'Iy‘-IeHHaFI KOMMNo3nuna

npeacTtaenana coboi TBepablit Npo3padvHbIi NPOAYKT.
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Mpumep 5
lpenapam b

K 400 mn 1,4-6uc(3-amuHonponun)nunepasvHa pobaensanu 10 r XumMudecku
rMMApPoSsIM30oBaHHOrO0 konnareHa Tuna |l, nonydeHHoro W3 TkaHel cBWMHbM (Meitek
Technology Qingdao Co. Ltd). Cmecbk nepemeluMsany npu KOMHaTHOW TemnepaType Ao
pacTBOpPEHUS. 3atem  Hebonbwumu  nopuusimu  gobaenanu 175 r N-
rmapokcucykumHummaa u 26,75 r kapbogummuga (EDC) n nepemelunsanu B teveHne 12

4acoB npu KOMHaTHOW TEMMNEpPAType 4nd aMmnanpoBaHUA Benka.

AMugnpoBaHHbln Bernok ocaxganu W3 peakuMoHHOW cmecu pfobaBneHuem
OBYKPaTHOrO MO OTHOWEHW K 00beMy peakuMOHHOW cMecu obObema TpeT-

dyTunmeTunosoro acpupa (TBME).

90 mn BnaXHoro ocafgka, nonydYeHHoro w3 c¢asel TBME, HenTpanusoBanu
LLECTUKPATHBIM OTHOCWUTENbHO ero obbema obvemom cmecu BesogHoro EtOH n 4%
YKCYCHOW KucnoTbl. [TOBTOPHO pacTBOPEHHbIA aMUAUPOBAHHbBIA KonmareH, Haxoasawmines
B HeWTpanu3oBaHHOM OpraHU4eckoM pacTBope, ocaxpanu pobasrneHuem 2,5-kpaTHoro
OTHOcUTENbHO ero obbema obbemom aTunaueTaTa, LeHTpudyruposanyu U CyLMnu B

Bakyyme.

Cmecb npenapama a, nony4yeHHoezo e [lpumepe 4, u npenapama b

MNpenapat a, nonyyeHHbld B lNpumepe 4, 1 nNpenapaT b cMmewuBann B Takux
nponopumax, 4Tobbl KONUYECTBO (OYHKLMOHAMNBbHBIX LMKAUYECKUX KapBoHaTHbIX rpynn
BbIN0 PaBHBbIM UMW HECKOSbKO MPEBbIWAN0 KONMYECTBO OYyHKLUMOHAambHbBIX aMUHOMpynm.

Mony4yeHHas KOMMNO3ULMA NpeacTaBnsana cobol BA3KOANACTUYHbLIN NPO3paqHbIiA NPOAYKT.

Mpumep 6
lpenapam b

CoeaunHann 10 vactei npenapata b, nonydeHHoro B [lpumepe 5 (“Cmechb
BenkoB”), KkoTopbld nNpeacTtaenAn cobo MoauuuMpoBaHHbI Benok, 5 JacTei
npenapata b, nonydeHHoro B [lpumepe 4, KOTOpbLIM npeactaBnaAn coboMn
NoNUrnapPoKCMypeTaHoBbIN npenonumep, okaH4YuBawoWMNCca  pyHKUMOHaNbHbLIMU
amuHorpynnamu, u konnareH ¢ 35 vactamu npenaparta b, nonydeHHoro B [pumepe 3.
MonyyeHHasa npegBapuTenbHan cMecb npeacTaenAna cobon KOMMNosuLmio, cogepxallyto

(pYHKLMOHanbHbIE aMUHOrpyNnbl.
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lpenapam a

K 20 vactam npenapara a, nonydeHHoro B MNpumepe 4 (“GAG cmech”), KOTOpbIA
npeacraensan cobo MoANbULMPOBAHHLIA rMUKko3aMUHOrNKKaH, pobaenann 15 dacrten
Buc-(unknuyeckoro kapboHara) Tpurnmuepona, Nony4YeHHoro Kak ykasaHo B lNpumepe 1, u
pacTBopanM Npu TemnepaTtype, cocTaBnawowen ot 45°C po 65°C. [lonydvanu

KOMMNO3nuuto, copgepxallytro q)yHKLl,I/IOHaJ'IbeIe LUUKnnyeckune Kap6OHaTHbIe rpynnbl.

Cwmecok npenapamos a u b

MonyyeHHble ABe npepBapuTeNbHble CMEeCcU CMeluMBanu, nonyyas KoMMo3vumio,
coepKaLlyto NonuruapokcuypeTaH, MoguMuumMpoBaHHbIe rMUMKO3aMUHOMIMKaHbI, 6enku 1
MoAMULMPOBaHHble Genku, KoTopas npeacTaensna cobol anacTUYHYH MONYTBEPAYHO

Benyto neHy.

Mpumep 7
lpenapam a

MNpenapart a, nony4veHHbln B MNpumepe 4.
lpenapam b

B cMecH ms 7 vacten 1,3-AnaMunHoO-2-NponaHona, 49 yvacten
3,6-onokcaoktameTuneHgmamumHa (JEFFAMIN EDR 148, Huntsman) un 2,1 4actu
rekcameTuneHguamuvHa pacteopsinu 0,7 4YacTM HepacTBOPMMOro KonnareHa Ttuna |,
Nosfy4eHHOro U3 axunsoBa cyxoxunua obelika (Sigma-Aldrich). Ins nonydeHua npenapata
b B cmecbk, npegBapUTenbHO HarpeTy 4o npubnuantensHo 40°C, nomewanu 2,1 4actu
XUMUYECKN TMAPONIM30BAHHOIO KornareHa Ttuna |l, nonyyYeHHoro uM3 TKaHeW CBUHbM
(Meitek Technology Qinqdao Co. Ltd).

K 10 wyJactam npenapata b «konnareHa, coAepxawerocs B MOHoMepe
nonurugpokcuypeTaHa, pobaenanu 5 vactel npenonumepa NOMAUrUMApPOKCUypeTaHa,
KOHLIEBbIE TPYNMbl KOTOPOro MpPeacTaBnanu cobol QyHKUMOHaNbHbIE aMWHOrpynmbl,

KOTOpbIN BblN NoNy4YeH Tak e, kak npenapat b Npumepa 4.

lMony4yeHue cmecu npenapamos a u b

K nonyvyeHHblM 15 4yactam npenapata b, koTopbln cogep>XUT pyHKUMOHASbHbIE

amuHorpynnel, gobaenanu 20 yactel npenaparta a, nonyveHHoro B lNpumepe 4, n BCce
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cMelunBanm, nonydaa npu 37°C  npospadHbIi rmaporesb, coaepaLiumn

NoOJIMTNAPOKCHypeTaHbl, XUMNUHECKHN MO,D,I/IC*)I/ILI,I/IpOBaHHbIe rMMKO3aMUHOITIMKAHBI U Benku.
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SOOPMYIIA UBOBPETEHUA

1. Komnosuuusa, BKMoudawollas NepBylo, BTOPYH U TPeTbl COCTaBMALINE, B

KOTOPOM:

- nepsas cocTaBnAlowas npeacrtaBnisAeT coboi MNMKO3aMUHOITTUKaH,
FI/I,D,pOJ'II/I3OBaHHbII7I FMWKO3aMUHOITINKaH, TMMKO3aMuH, MO,D,I/IC*)I/ILI,I/IpOBaHHbllz nnan He
MO,D,I/IC*)I/ILI,I/IpOBaHHbllz XUMUYECKN, WU CMECb pa3JyIUdvHbIX TMUKO3aMUHOMIMKaHOB,
Maponm3oBaHHbIX MNMUKO3aMUHOIIMKAHOB, MUKO3aMUHOB, MOﬂ,Mq)MLLMpOBaHHbIX nnun

HE MOﬂ,Mq)MLLMpOBaHHbIX XUMUYECKHN,

- BTOpaA cocTaBAOWLaA npeacrasiAaeT cobon Benok, nentug UNU cMechb Pa3nn4yHbIX

6enkoB NV NeNTUAOB;

— TpeTbA cocTaBnAwwas npeacraesnaeTt codbon nonurnpgpokcuypetan (PHU), koTopbli
nony4atoT o6pasoBaHWEM KOBAarNeHTHOW CBA3WM MeXAy Monekynamu 6uc- unu nonu-

umknudeckux kapboHatos (CC) n gu- unu nonvamuHos (PA).

2. Komnoaununa no nyHkTy 1, B koTOopon 6enok npeacraBnaeT coboi KonnareH,
3anacTuH, KepaTuH, UOPOHEKTUH, aKTWH, MWO3WH, NaMWHWH, nNenTug WM CMecb
nepevncreHHbIx 6enkoB unu nenTuaos, rMOPONN30BaHHbIX, XMMUYECKN
MOAMDULNPOBAHHBIX,  (PUBPUINUPOBAHHBIX UMW HErMAPONU30BaHHbLIX,  XUMUYECKM

HeMogMpULNPOBaHHBLIX, HEOUBPUNNUPOBAaHHbIX.

3. Komnoanuma no nyHkTy 1 wunuM 2, nonydeHHaa nofiMmepusaunen unu
obpasoBaHMEM KOBaneHTHOW CBS3W MeXay COCTaBnAlwMMUM ABYX NpenapatoB a u b, B

KOTOPOM:

— [lpenapat a cogepXMT nNO MeHblwen Mepe 1%  MMKO3aMUHOITIMKAHOB,
rMAPONU30BAaHHbIX  FMIUKO3AaMWHOMNIMKAHOB,  FMIMKO3aMWHOB UMM XUMWUYECKU
MoANULMPOBAHHBIX rNINKO3aMWUHOTNIMKAHOB, rMaponmn3oBaHHbIX
rNINKO3aMUHOIMNIMKAHOB, MWKO3aMWHOB, coAep’KaliuMx LuKnudeckue nonvkapboHaThbl
Wnu  npenonuMepbl  MONMUIMOPOKCUYPETAHOB,  KOHLUEBbIE  rPymnnbl  KOTOPbIX
npeacTaensaT cobon yHKUMOHaNbHbIE rpynnbl Luknvdeckunx kapboHatos (PRE-
CC), unM cmecb NepeuvUcrieHHbIX pasfuYHbIX COCTaBNAKLWMX, MPUHMEM MX CMECbhb
COOEPXUT NpUeMNeMble pacTBopuUTenu u HeobszatenbHo CC moHomepsl PHU unu
PRE-CC wunu cmecb PRE-CC u CC, uto obecrneuMBaeT Hanuuue B npenapaTe a

(PYHKLMOHAanNbHbIX rpynn LMKIMYeckux kapboHaToB, 1
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MNpenapat b copepnMT No MeHblwen mMepe 1% konnareHoB, 3NacTUHOB, KEPATUHOB,
hUBPOHEKTUHOB, aKTUHOB, MUO3UHOB, NaMUHWHOB, NENTUAOB, KOTOpPble MOryT ObiTh
rMaponNn3oBaHHbIMU, bubpunnupoBaHHbIMU unu HEernaponM3oBaHHbIMU,
HepMOPUNNMPOBAHHLIMU, UMW XUMWUYECKU MOAUMULMPOBAHHBLIX  KONMareHos,
3nacTUHOB, KepaTuHOB, (PUOPOHEKTMHOB, aKTMHOB, MWO3WHOB, JIAMWHUHOB,
nenTUAoB, KOTOpble MOryT ObiTb MAPONU30BaHHBIMU, PUBPUNNMPOBAHHBIMU UK
Herngponu3oBaHHbIMK, HePUBPUNNUPOBaHHLIMK, cogepXKawux PA unu npenonumep
NnonurugpokcMypeTaHa, KoHUEBble Tpynnbl  KOTOPOro npefacTaensioT  cobon
dhyHKUMoHanbHble amuHorpynnel (PRE-PA), unn cmecb nepeyucneHHbIX pasfnyHbIX
COCTaBNALWMX, MPUYEM WX CMECb COAEPXUT MpPUEMIEMbIE pacTBOpPUTENU W
HeobasatenbHo PA moHomepbl PHU unn PRE-PA nnu cmece PRE-PA n PA, 4T0
obecneuMBaeT HanuMuume B npenapate b dyHKUMOHAmNbBHbLIX  aMUHOrpynmn,

nocrynarwwmnx ¢ nonmammHamMn.

4. Komnoanuma no nyHkTy 1 wunuM 2, nonydeHHaa nofiMmepusaunen unu

15 o6pasoBaHMEM KOBANEHTHOW CBS3M MeXay COCTaBNSOWMMKU ABYX NpenapaToB a U b, B

20

25

30

KOTOPOM:

MNpenapat a codepXUT nNO MeHbWwern mepe 1%  rNMKO3aMUHOITIMKAHOB,
rMAPONU30BAaHHbIX  FMIUKO3AaMWHOMNIMKAHOB,  FMIMKO3aMWHOB UMM XUMWUYECKU
MoANULMPOBAHHBIX rNINKO3aMWUHOTNIMKAHOB, rMaponmn3oBaHHbIX
rMMKO3aMUHOMMUKAHOB, rMuko3aMmuHos, copepxawmx CC nmm PRE-CC, unu cmech
NMEPEYNUCIIEHHbBIX PAa3NUYHbIX COCTaBMSIOWUX U XUMUYECKM MOAUDULMPOBAHHbIX
KONnareHoB, aracTUHOB, KepaTWHOB, (UOPOHEKTUHOB, akTUHOB, MMWO3WHOB,
NaMWHWHOB, NENTUAOB, UM CMEChb NEPEYUCIIEHHBIX COCTaBMAOLWNX, KOTOPbIE MOryT
BbITb  MMAPONU3OBaHHBIMK, UBPUNNUPOBAHHBIMA WX HEMMAPONU30BAHHBIMMU,
HedbMBpPUNNMPOBaHHBIMA, KOHLEBLIE rPpynnbl KOTOPbIX npeactaBnawT cobon CC
byHKUMOHanbHbIE TPyMnbl, U CMECb COAEPXUT MpUeMIieMble pacTBOPUTENU W
HeobBasatenbHo CC moHomepbl PHU nnu PRE-CC unu cmece PRE-CC n CC, 410

obecneunBaeT Hanu4ue B npenapare a dyHKUNoHaneHbIX rpynn CC, u

MNpenapat b copepxnt PA moHomepbl PHU nnn PRE-PA unu cmecb PRE-PA u PA,
Heobs3aTenbHO B MpPUEMIEMbIX pacTBOpUTENsAx, YTo obecneuyuBaeT Hanuyne B

npenapate b ¢pyHKUMOHANBHBIX aMUHOrPYNM, NOCTyNalLWmx ¢ nonnaMmHamu.

5. Komnoanuma no nyHkTy 1 wunuM 2, nonydeHHaa nofiMmepusaunen unu

o6pa30|3aH|/|eM KOBafieHTHOW CBS3U MeXxay coctaBnAvWMMMKU OBYX npenapatoB a U b, B

KOTOPOM:
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— [Mpenapat a copepxnut CC moHomepsl PHU nnn PRE-CC moHomepbl PHU unu cmech
PRE-CC n CC, HeobAsaTenbHO B NpUeMeMbIX pacTBopuTenax, Yto obecnevunsaet

Hanun4ue B Npenapate b dyHKUMOHanNbHBIX rpynn CC, u

— [penapat b cogepXut Xumudeckn MOAUPULNPOBAHHBIA FIMKO3AMUHOTIINKaEH,
rMAPONU30BaHHbIE FMIMKO3aMUHOIMUKAHbI, MIMKO3aMUHbl UM CMECb NepeYUCrEHHbIX
COCTaBNALWMX, KOHLIEBbIE IPyMMnbl KOTOPbIX NPeAcTaBnsAlT cobon PyHKUUOHANbHbIE
amMuHorpynnbel, M no MeHbwen Mmepe 1% KonnareHoB, 3NacTUHOB, KEPaTUHOB,
hUBPOHEKTUHOB, aKTUHOB, MUO3UHOB, NaMUHWHOB, NENTUAOB, KOTOpPble MOryT ObiTh
rMaponNn3oBaHHbIMU, bubpunnupoBaHHbIMU unu HEernaponM3oBaHHbIMU,
HepMOPUNNMPOBAHHLIMU, UMW XUMWUYECKU MOAUMULMPOBAHHBLIX  KONMareHos,
3nacTUHOB, KepaTuHOB, (PUOPOHEKTMHOB, aKTMHOB, MWO3WHOB, JIAMWHUHOB,
nenTUAoB, KOTOpble MOryT ObiTb MAPONU30BaHHBIMU, PUBPUNNMPOBAHHBIMU UK
HErMaponM3oBaHHbIMK, HednbpunnuposaHHbIMK, copgepxawmx PA nnu PRE-PA vnu
CMeCb MNepPEeuvUCNEHHbIX PasfWYHbIX COCTaBMAKOLWMUX, MPUHMEM UX CMECb COLEPXKMT
npuemMnemele pacteoputenn u HeobazaTeneHo PA moHomepsl PHU nnu PRE-PA nnu
cmeck PRE-PA n PA, uto obecnevnsaeTt Hanvyve B npenaparte b pyHKUMOHANbHbIX

aMuHorpynn, noctynawmwmx ¢ PA.

6. Komnoanuna no nwobomy u3 nyHktoB 1-5, B koTopot CC MOHOMEpHI
npeacTaBnaoT coboi Luknmyeckne nonukapboHaThl, LUKMbl KOTOPbLIX cogepxaT oT 5 o 8
aTOMOB, MOMNyYEHHbIE U3 NONUMMAPOKCUUPOBAHHBIX MOJSEKYS, codepXaliMx No MeHbLUel
Mepe TpM  MNEepBUYHblE WM BTOPWUYHbIE  HeapoMaTUdeckue  rMAPOKCUSbHbIE
dYHKUMOHanNbHble rpynnbl, 1 PA MoOHOMepbl NpeacTaBnsaAlT cobon NepBUYHbIE WK

BTOPUHHbIE PA.

7. Komnoauuna no nyHkTy 5, B koTopont PRE-CC npeactaesnaet cobon PHU co
CTEMNeHb nonumepusauuun, coctaensawwen ot 1 go 200000, npegnoytutesnibHo ot 1 Ao
20000, CC n PA MoHOMepbl, KOHLEBbIE Tpynnbl KOTOPbIX NpeactaBnAwT cobon CC
MoHoMmepbl, U PRE-PA npepncraensetr cobon PHU co cTeneHbid nonumepusaumu,
cocTtaenawowen ot 1 oo 200000, npeanovtutenecHo ot 1 go 20000, CC u PA MOHOMep®I,

KOHLEBbIE rpynnbl KOTOPLIX NpeacTaBnaoT cobon PA MoHOMepbI.

8. Komnoaununa no nyHktam 1, 3 Unu 4, B KOTOPON XMMUYeckas mogucukaums
rMUKO3aMUHOTTIMKaHOB, rMaponn3oBaHHbIX rMUKO3aMUHOITIMKAHOB, rMUKO3aMMHOB
rMWKO3aMWHOIMUKAaHOB UMW CMECU pPasfnYHbIX TNMKO3aMWHOIMUKEHOB, MMAPOSIM30BaHHbIX
rMWKO3aMWHOIMUKAHOB, NMKO3aMWHOB  [NMKO3aMWHOIMMUKaHOB, npeactasnsieT coboi

aTepumKaLmlo  MNM  geaueTUnMpoBaHWe C  nocnegywowen  atepudukaumen  u
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o6pa30|3aH|/|eM Kap6amaTa, nnn geadetTunmposaHmMe C nocnenyrowmmm o6pasoBaH|/|eM

kapbamarta nog pencremem CC unu PRE-CC.

9. Komnoanuma no nyHkty 1 unM 5, B KOTOPOW nepBas cocTaBfiAloLas
XUMUYeckn moamduumpoBaHa nocpeacTeoM aMmuanposaHnsa moHomepom PA nnun PRE-PA

WK MX KOMOUHaUMEN.

10. Komnosuuma no nwdomy M3 nyHktoB 1, 3-4 unm 8, B KOTOpOW nepsas
cocTaBnAwwWas XuMudecku moauduuupoBaHa W BBedeHa B peakuuio obpazoBaHUs

kapbamarta nog pencremem moHomepa PA nnn PRE-PA.

11. Komnosumuma no nwbomy w3 nyHktoB 1, 3-5 wunu 8-10, «koTopas
OOMONMHUTENBLHO BBEAEHA B peakuuno obpasoBaHusa kapbamarta nocrnegosaTtensHo ¢ CC un
PA ¢ uenbto nonydenusa PHU, okaHunBatoweroca CC unu PA, XMMUYECKA NPUBUTOMO Ha
rMUKO3aMUHOTTIMKaHbI, rMMaponn30BaHHbIE rMUKO3aMUHOINIUKaHBI, rMMKO3aMUHbI
rMMKO3aMWHOIMUKAGHOB UMW CMEChb PasfiMYHbIX MUKO3aMUHOMIMKAHOB, MMAPONN30BaHHbIX

FMWKO3aMUHOTITTIMKaHOB, MNMUKO3aMUHOB MNMMKO3aMUHOMMKaHOB.

12.  Komnosuuma no nwobomy us nyHkroB 1, 3-8 wmnu 10-11, B koTtopon CC
MOHOMEpPbI NpeacTaBnsAlnT coboil uuknudeckMe nonuvkapboHaTbl 3pUTpUTa, KCUNKUTA,
apaburta, pubuta, copbuta, AynbuUMTa, MaHHUTA, ManbTWTa, M3OManbTUTa, NakTuTa unu

NPOCTbIX I'IOJ'II/ISC*)I/IpI'IOJ'II/IOJ'IOB N CMEeCU Nepe-HnCneHHbIX COegUHEHWNNA.

13.  Komnosuuma no nwobomy us nyHkros 1, 3-8 wmnu 10-11, B koTtopon CC
MOHOMepbI NpeacTaBnsAlnT cobon uMknudeckue nonukapboHaTtbl 1,2-UrMapPOKCUITUIIOBOMO
unu 2,3-OuUrngpoKcUnponuMnoBoro npocToro admpa, CroXHOro adbhupa, KeToHa, aMuaa,
docaTta, cynbdarta, cynbdupga, aucynbdupa, ankaHoB, UMKIOANKaHOB, ankeHos,
LMKITOarnKeHOB, apunoB WNM TeTEPOUMKNOB, COAepXKalMX OAWH unu OGonee aToMOB
KMcrnopoda, UNu apoMaTUYecKMX reTepOUMKIOoB, COAEpKalUX OAUH unu 6ornee aToMOB

asoTa unu cepbl.

14. Komnosmuma no nobomy wu3 nyHktoB 1, 3-8 wnu 10-11, B KOTOpOU
umMknudeckne nonuvkapboHaTHble MoHomepbl (CC) npeactaBnAwT cobon  cmech

LMKIMYeckux nonmMkapdoHaToB No nyHktam 12 n 13.

15. Komnosumuma no nwbomy Wu3 nNpefllecTBYHOWMNX MYHKTOB, B KOTOPOW
coctaBnawowan (A) npeacraBnAeT cobol  rMUKO3aMWUHOMNMKaH, MMAPOSIM30BaHHbIN
rMUKO3aMUHOMNUKaH, NIMKO3aMUH MMKO3aMUHOMMNMKaHa, MOAUMULMPOBaHHBIA UMK He

MO,D,I/IC*)I/ILI,I/IpOBaHHbllz XUMUYECKN, WM CMECb pPa3JyIMdHbIX  TTTMKO3aMUWHOITIMKaHOB,
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rMmaposIn3oBaHHbIX MMNKO3aMUHOIITMKaHOB, rMnKo3amMnHoOB MMNKO3aMUHOITTMKaHOB,
MOﬂ,Mq)MLLMpOBaHHbIX nin He MOﬂ,Mq)MLLMpOBaHHbIX XUMUYECKHN, Bbl6paHHbIX n3 cnepyrowmx

BELLECTB:
- XOHOPOWUTUHCYNbMhATOB;
- [MnaypoHOBOW KNCNOTHI;
- NenapaHcynbgaTtos;
- DepmaTtaHcynbdaTtos;
- KepataHcynbdatos;
- ArrpekaHos.

16. Komnosmuma no nwobomy M3 MNyHKTOB 2 WNKU 3-5, B KOTOPOW XMMUYecKas
MoAMdUKaLMA KONnareHoB, 3anacTUHOB, kepaTUHOB, PUBPOHEKTMHOB, aKTUHOB, MUO3UHOB,
NamMWHWHOB, MEnTUAOB WKW CMecu 3TUX BGenkoB WNU NenTUAoB, KOTOpble MOryT ObITb
rMOpPONIN30BaHHBIMU, hubpunnupoBaHHbIMU unu HEernaponM3oBaHHbIMU,
HedbMbpunnNupoBaHHbIMK, NpeacTaBnAeT cobon amuguposaHue nof gencrtenem PA unu
PRE-PA, unn cmecn PA n PRE-PA, nnu nocnepoBaternbHOe amMugupoBaHuE MoOf,
pencrtemem PA n PRE-PA.

17.  Komnosuuma no nobomy u3 nNyHKToB 2, 3-5 Unu 16, B KOTOPON XMMUYECKU
MOAMMDULNPOBAHHbIE  KOMMareHbl, 3MacTuHbl, KepaTuHbl, UOBPOHEKTUHbLI, aKTUHBbI,
MWO3WUHbI, NTaMWHWHbI, NENTUAbI UMW CMecb 3TUX BGenkoB WNW NenTUAOB, KOTOPblE MOryT
B6blTb  TMAPONU3OBAHHBLIMMU, bUbpUNNUPOBaHHBIMA UMW HErMApPONM30BaHHbLIMU,
HedMbpUNNUpoBaHHbIMKU, BBOAAT B peakunio obpaszoBaHuna kapbamarta nog gencrsnem CC

MoHoMepa unu npenonuvepa PRE-CC.

18. Komnosumuma no nwbomy w3 nyHktoB 2, 3-5, 16 wunm 17, koTopas
OOMONMHUTENBHO BBEAEHA B peakuuio obpasoBaHusa kapbamara nocregosatenbHo ¢ PA n
CC c¢ uenbto nonyyeHuss PHU, okaHumBatoweroca PA nnu CC, XuMMUYeCKN NPpUBUTOrO Ha
KONMareHbl, anacTuHbl, KepaTuHbl, UOPOHEKTUHbI, aKTWHbl, MWO3UHbI, NaMWHWHbI,
nenTugbl WNM cMecb 3TMX ©OenkoB wnM  NEenTMAOB, KOTOpble MOryT ObiTb
rMaponNn3oBaHHbIMN, hubpUnNUpoBaHHbIMU nnu Hernaponn3oBaHHbLIMMU,

HedhMBPUNNUPOBaHHBIMMN.

19.  Komnosuuma no nwbomy ua nyHkros 1-11 nnm 16-18, B kOTOpON NepBUUHbIE

n BTOPUYHbIE MOHOMEpPDbI PA npeacraenAl0T coboi nepsuyHbie WM  BTOPUYHDbIE
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nonvamMmuWHbel NpocToro achupa, CrioXkHoro achupa, KeToHa, amuga, docdarta, cynbdara,
cynedupa, aucynbduga, ankaHoB, LMKNOANKaHOB, arkeHoB, LUKIOarkeHoB, apuIioB,
3aMeLleHHbIX UKW He 3amMelleHHbIX PYHKUMOHaNbHBIMUA MMOPOKCUMNBHBIMWA rpynnamMu; unu
NnepBUYHbIE UMW BTOPUHYHBIE NOSIMAMUHBI U MEPBUYHbBIE UMW BTOPUYHbIE MOSMankuiamMmuHbl
reTepouMKIIoB, coaepalmnx oauH unv Gonee crnepyowMx aToOMOB: KUCNOPOA, a30T UMK
Cepy, 3aMeLleHHbIX UNN He 3aMeLLeHHbIX PYHKLUOHANbHbIMU TMAPOKCUIbHBIMU rpynnamu;
UnNu npocTble NoNUacbupamuHbl, Kak TaKOBble WM CMeELUaHHble C 3TUNEHITIUKONEM U

HpOHMﬂeHTMKOﬂeM;MHMCMeCMHGPGQMCﬂeHHHXCOGAMHeHMW

20. Komnosuuma no nwbomy n3 nyHktoB 1 M 3-5, B KOTOPOW OTHOLIEHUE
KonM4yectBa  HEMONMUMEPU3OBAHHBIX UMW HE  CBA3aHHbIX KOBAarieHTHOW  CBA3blO
byHKLUMOHAmMNbHbIX rPynn uMknudeckoro kapboHaTta, nocTtynawwmx ¢ moHomepamu CC,
PRE-CC 1 xumumyeckn MoAUDUUUPOBAHHBIMA MNEPBOW W BTOPOM COCTaBNALWMMU, K
KONMMYecTBy  HEMONMMEPU3OBaHHbIX WU  HE  CBSA3aHHbIX  KOBAarieHTHOW  CBS3blO
byHKLUMOHAMBHBIX NEPBUYHBIX U BTOPUYHBIX aMWHOrPYnM, NocTynawwux ¢ MOHOMepamu
PA, PRE-PA n xumuyeckn moanpuumpoBaHHbIMKA MEPBOA U BTOPOW COCTaBSAOLWUMMU,

coctaenset ot 50 go 0,02.

21. Komnoauuma no nodomy 3 nyHktoB 1-20, B KOTOPOW OnNA perynupoBaHus
npoTekaHuss nonuMMepusauum unu  obpas3oBaHMA  KOBaNEHTHbIX CBA3EW  MeXay
LUMKNUYeckumun kapboHatamm U YyHKUMOHANbHBIMA  MEPBUYHBIMA - UM BTOPUYHBIMU
aMUHOrpynnaMmv MpUMEHRAIOT KaTanuaaTtop WM CMecCb KaTanusaTopoB, BblOpaHHbIX U3
WOHHOW unu koBaneHTHon dopmbl Li, Na, K, Mg, Zn, B n Al, tnn UCTouHUK MHppakpacHoro

N3NTyHEHUA.

22. Komnosauuua no nobomy ns nyHktoe 1 nnu 3-14 nnu 16-21 gna sameweHms
UMM PEKOHCTPYKUUW BHEKETOYHOrO0 MaTpuUKca COeOMHWTENbHOMW, 3nUTENnUanbHOWN,
HEPBHOW, MbILLEYHON, KOCTHOW, XPALEBOW UNKU KOXKHOM TKAHU XXUBOTHOMO UK YernoBeka, B
KOTOpPOW OTHOLLEHWE KONUYECTBA HEMONMMMEPU3OBAHHBIX UMW HE CBA3AHHbLIX KOBaneHTHOM
CBA3bI0 (OYHKUMOHAamNbHLIX PYNN LUUKNU4eckoro kapboHarta, noctynalwwmx ¢ MOHOMeEpamu
CC, PRE-CC 1 xumunyeckn mMoanduumpoBaHHbIMA NEPBON U BTOPOM COCTaBNAOLWMMHU, K
KONMMYECTBY  HEMONIMMEPU3OBAHHLIX UMW HE  CBA3aHHbIX  KOBANEHTHOW  CBS3biO
OYHKUMOHANbHbLIX NEPBUYHBLIX U BTOPUYHBIX aMUHOMPYMM, NOCTYNawwWmnX ¢ MOHOMEpaMu
PA, PRE-PA n xumuyeckn moanpuumpoBaHHbIMKA MEPBOA U BTOPOW COCTaBSAOLWUMMU,

cocTaenset ot 2 go 0,5.



23. Komnosuuma no nobomy M3 NyHKTOB 1-21 Ans HaHeceHWA NOKPLITUA Ha
NMOBEPXHOCTU UHOPOAHBLIX MaTepuanos, UMMNIAHTUPYEMbIX B XXWBble OpraHusMbl BPEMEHHO

NN NOXKNU3HEHHO.

24. Komnosuuma no nwbomMy U3 NyHKTOB 1-21, nNpuMMeHsiemMas B KadecTse
HocuTenda, mogudukaTopa WM 3aWUTbl  XKMBbLIX  KNEeTok,  Buonorudecknx u

cbapmakonormulecmx mMaTepnarioe U BeELLECTB.
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