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OnucaHue nsobperteHusn

COCTAB /15 3ALLMTbI U BOCCTAHOBNEHUSA FTEMATO3HLIE®ANTMYECKOIO
BAPBLEPA (F35)

O6nacTtb TEXHUKMK

Hactoswee nsobpeteHne OTHOCUTCH K hapMaLeBTUYECKOW KOMMO3ULMN ANg ee
NPUMEHEHNA B Ka4eCTBE NEKapCTBEHHOMO CPeACTBa, B YaCTHOCTU ANA €€ NPUMEHEHNS
ANA 3aWmTbl remaTosHuedanmyeckoro bapbepa.

Hactoswee mn3obpeteHre Tawke OTHOCUTCA K dhapMaueBTUYECKOW KOMMO3ULMK
ANA ee MPUMEHEeHWA B KayecTBe IeKapCTBEHHOro CPeacTBa, B YaCTHOCTM Anda ee
NPUMEHEHNA ANA BOCCTAHOBMNEHWA W/wWnu penapauvm remaTtosHuedanmy4eckoro
Bapbepa.

HacTtosiwee mnsobpeteHne oTHOCUTCS K papMaueBTUHECKOW KOMMNO3MLUMKN ANS ee
NPUMEHEHNA B KA4eCTBE NEKapCTBEHHOrO CPeACTBa, B YaCTHOCTU ANA €€ NPUMEHEHNs
ANA 3aWMTbl, W/WNKM BOCCTaHOBMNEHUSA, W/MNN penapaumm reMatoaHuedanmyeckoro
Bapbepa.

Hacroswee nsobpeTeHne HaxoauT NPUMEHEHNE, B YaCTHOCTW, B TepaneBTUYECKON,
dhapmaLeBTUYECKON N BETEPUHAPHOW obnacTsx.

B npvBegeHHOM HWXKE ONMCaHMM CCbINkM B CKoBkax () OTHOCATCA K MEPEYHIo

CCbINOK, npeacraBneHHOMY B KOHLIE TEKCTA.

YpoBeHb TeXHUKU

remaTosHUEedhannyeckmm Bapbep (r3B), Takke Ha3bIBaEMbIN
remaTosHLUedanny4eckMm nnm remaTtoMeHnHreansHeIiM 6apbepoM, COCTOUT U3 MOHOCHOS
3HAOTENMAnNbHbIX KNETOK B MMKPOCOCyAax rofioBHOrO Mosra. ITW 3HAOoTenvanbHble
KNETKM MMEIT MNOTHblIE KOHTakTbl Mexay coboun, 4TO OorpaHuymMBacT napa- Wu
TPaHCKNETOUHbIM  OBMEH MeXay KOMMapTMEHTOM KPOBM W NapeHXMMaTo3HbIM
KOMNapTMEHTOM. OHAOTENManbHble KNETKM OKpyXeHbl 6asanbHou MembpaHou,
acTpoUUTapHbIMM HOXXKaMK U nepuumtTamm, Takmm obpasom ykpennaa ['9b (Sharif et al.,
2018 [16]). bazanbHas nnactuHka, nexawas B OcHOBe uepebpanbHOro sHpoTenus,
aKTMBHO y4acTByeT B agnHamuke OB, coctomT na 3-x cnoes. [epBbiv, CUHTE3NPYEMBIN
3HAOTENMAnNbHBIMU KNETKaMK, XapakTepmusyeTca Hanmynem namuvHuHa 4 n 5. Bropoun

XapakTepuayeTcsa HanM4mem namMmmHNHOB -1 1 -2 1 CUHTE3NPYETCA acTpoumuTamun. TpeTtuu,
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XapaKkTepuayrLnnes Hanudmem konnareHa IV, Haxoautca mexay nepsbiMU ABYMSA U
dopmupyeTca AByMS TUNAMM KNETOK. 3TU TP CNOSA TakKe COCTONAT U3 PasnnyHbIX TUNOB
KonnareHa, rnMKONpOTEMHOB M MPOTEOrNUKaHOB, B 4aCTHOCTM U3 renapaHcynbdar
npoteornukaHos (HSPG) (Cardoso et al., 2010 [4]).

BasanbHas  nnactMHKa — Takke — COAEPXUT  MHOTOYMCNEHHble  Oenku,
meTtannonpotemHasbl (MMI1) N Ux MHIIMOUTOPLI, KOTOPbLIE Y4YaCTBYHOT B AMHAMUYECKON
perynauum 956 kak B PrU3NONornyecknx, Tak n B NaToNOrmM4eCckmx yCrioBusix.

"3 3awmLaeT HEMPOHbI OT PaKTOPOB, MPUCYTCTBYIOLLIMX B CUCTEMHOM KPOBOTOKE,
N NOALEPXKMBAET BHYTPEHHIOK Cpeay LEeHTparnbHOW HEPBHOW CUCTEMBI, HEOOXO4MMYHO
ANA xopoLlero yHKLUNOHNMPOBaHWUS cuHancoB 1 HerpoHoB (Sharif et al., 2018 [16]).

06 nameHeHun N'DBb coobwanock NpyM MHOrMX 3aboneBaHNAX rONOBHOrO MO3ra,
Takux kak OonesHb Anburenmepa, 6onesHb [lapkmHcoHa, GonesHb XaHTUHITOHA,
paccesHHbIA CKMepos3, OCTpOe HapyleHne Mo3roBoro kposoobpaieHna (OHMK),
XpOHMYecKas TpaBmMaTuyeckas aHuedanonatms, a Takke MHPEKLMN roNoBHOMO Mo3ra
(Abdullahi et al., 2018 [1]; Sweeney et al., 2018 [19]; Erickson and Banks 2018 [5]). ['Ob
TakkKe HapyLaeTCcs NPy HanM4Ynm onyxosnemn roNoBHOro Mo3ra, a Takke rnocne obnyyeHns
ronoBHOro Mo3ra B npouecce nyyeson Tepanuu (Katherine Elizabeth Warren., 2018 [22]).
Hapywenne OB cnocobctByeT nMPUTOKY B MO3F HEWPOTOKCUMYECKMX areHTOB,
NOSyYEHHbIX U3 KPOBW, KINETOK M MUKPOBHbIX MaTOreHoB, 1 CBSA3aHO C BOCNanUTeNbHbIMM
N UMMYHHbIMW OTBETaMM, KOTOPbIE MOTYT MHULMMPOBATb U YCYrybnsTbe HECKONBKO NyTeENn
rmbenn HempoHos (Sharif et al., 2018 [16]).

B ypoBHE TexHWMKM eCTb TepaneBTUYECKME NPOTOKONbI WWnn cTpaTterim,
HanpaBneHHble Ha 3aluTy KOMMOHEHTOB CTPYKTypbl [OB: NNOTHBIX KOHTaKTOB M
KNeTouHbIX peuentopoB;, wunn B 6Oopbbe C npuuMHamMuM ero MNpOHMLAEMOCTU:
BOCNaneHueMm; okucrnenmewm; aktmsauyen MMI1 (Sifat et al., 2017 [17]). OgHako 3w
TepaneBTUYeCcKMe NPOTOKOMbl W/WNKM CTpaTerMm He MNPOLEMOHCTPUPOBANM HUKaKoW
peanbHOn 3PQEKTUBHOCTU W/WNM 3HAYUTENBHOINO TEpaneBTMYECKOro addekTa, B
4YacTHOCTW, Ansa 3awmTbl [Ob.

Tawkke Obinn paccMoTpeHbl apyrve crpaterm 3awutel 96, Hanpumep, B
COBPEMEHHBIX NMaTEHTHbIX AOKYMEHTaxX OnncaHbl Crnocobbl, HaUeneHHbIe Ha MOMEKy bl
KNeTouHbIX curHanbHblxX Nyten (aeneta-PKC) (3asska Ha nateHt US20090062208A1);
daktopbl  TpaHckpunuun  (HMGB1) (3asBka WO02018207792A1), ©Genok S100B
(nateHTHbIn gokymeHT CN101632728B) wnn paxe MEXKNETOUHbIE COEANHEHUSA

(knayaunH-5) (nateHTHbIn fokymeHT CN105148276B) B accoumaumm ¢ '3b. OgHako Hu
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OLMH 13 3TKX CNOcOBOB U/MNK CTpaTerMi Ha CEroaHALWHNA AEHb HE NPUBEN K CO34,aHUI0
Tepanun UNN KIMHWYECKOMY MpPUMEHeHM0. Kpome Toro, Ha COBPEMEHHOM YPOBHE
TEXHUKW HET NpenapaToB, KOTOPbIE, KaK U3BECTHO, AeNCTBOBaNu Obl HENOCPEACTBEHHO
Kak npoTekTop unu crnocobcTeoBanu BocctaHosneHuto 96, [dpyrumu crnosamu, B
HaCTosLLEee BPEMSA He CYLLIECTBYET COeAMHEHNS U/unn bapMaLeBTUYECKOWM KOMMO3NLIMW,
crnocobHoM  sawmathb, nwnn  BOCCTaHaBNMBaTb, wwnu  penapupoBarb
remaTtosHuedanmyeckmu Gapbep.

CnepoBaTtenbHO, B YPOBHE TEXHUKM CYLLIECTBYET pearnbHasa noTpebHOCTb B MoMCKe
COeAMHEHUS W/WnM  KOMMNOo3MuMK, Mo3Bonawowmx  3awumtute OB, Hanpumep, oOT
NopaxeHun N/Mnn USMEHEHWW, BbI3BaHHbIX, HanpUMep, NaTtonoruamMu U/mMnm nevyeHnemMm,
Hanpumep, XuMmuoTepanmen U/mMnn ny4eBon Tepanum, Hanpumep, roroBHOrO Mo3ra.

Tawkke cywecTtByeT peanbHas noTpebHOCTb B YPOBHE TEXHWKM B MOUCKE
COeAMHEHUS U/UMX KOMMNO3ULMK, MO3BONSIOLMX BOCCTaHaBNMBaTb U3MEHEHWS W/Wnnu
nospexaenvs Db, Hanpumep, mns-3a naronorun, Hanpumep, GonesHn Anburenmepa,
MapknHcoHa, XaHTUHITOHA, pacCesHHOro CKreposa, BO3HUKLLErO B pe3ynbTare OCTporo
HapyLleHnst Mmo3roeoro kposoobpatllenns (OHMK), TpaBmaTtnyeckon sHuedanonatmm,
HanpUMep, XPOHNYECKMX MHADEKLIMIN, MHIDEKLMIA TONOBHOIO MO3ra, HanpuMep MEHUHIUTA,
Hanpumep, BUPYCHOrO Ui BakTepuansHOro, USMEHEHUN /NN NOPaXKEHWI, BbI3BaHHbIX,
Hanpumep, OnyxonsMM rofioBHOMO MO3ra, U/Uinn NeYeHneM, HanpumMmep XmmuoTepanmen
n/unn ny4eBon TepanuM, HanpMmep, rofoBHOMO MO3ra.

Tawkke cywectByeT peanbHas noTpebHOCTb B YPOBHE TEXHUKM B MOUCKE
COEAMHEHNSA N/ KOMNO3ULMK, obecneumBaroLmX PYHKLMOHANbBHOE BOCCTaHOBIEHNE

36, Hanpumep, nocne Nopaxenus U/unu paspyLenHns ykasaHHoro [M9b.

ONMUCAHUE CYLLHOCTU NU3OBPETEHUA

Llensto HacToswero m3obpeTteHus SBMAETCS MMEHHO YAOBINETBOPEHME 3TUX
notpebHocten nytem obecneveHnss apmaueBTUYECKOM KOMMO3ULUMKM Ans  ee
NPUMEHEHNS UMW UCMOJB30BaHWA B Ka4eCTBE NEKAPCTBEHHOIO CPEACTBa AN 3almThl
n/vnn BOCCTaHOBIMEHMS WWUNU  penapauuy, NPeAnoYTUTENBHO  (PYHKLMOHANBLHOMN,
remaTtoaHueddanmyeckoro tapbepa, Npn 3TOM yKasaHHast KOMMO3ULMS COLEPKNT

- BrocoBmMeCTUMBIV NONMMEpP cneayroen obuen popmynsi (1)

AaXxYy (1)

roe:

A npeacraesnsaeTt cobon MOHOMED,
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X npeacraenget coboun rpynny R1ICOORz nnn — Re(C=0)R10

Y npeactasnaet cobon O- nnm N-cynbdoHaTHYH rpynny, KOTopas COOTBETCTBYET
ogHou 13 crneayromnx popmyn -R3QS03R4, -RsNSOs3Re, -R7SOs3Rs, rae:

Ri, R3, Rs wn Ro HesaBucumo npeacraBnaot cobon anudatnyeckyro
YyrneBoAOPOAHYHO Lienb, HeobA3aTenbHO PasBETBMNEHHYO W/ HEHACBILLEHHY!HO,
koTOpas HeobsA3aTeENbHO COAEPXUT OAHO MnM Bonee apomaTU4ecKMx Komney, 3a
ncknoveHnem BeHsnnammHa mn  B6eHsnmnamuHcynbgoHata, Rz, R4, Rs M Rs
He3aBMCMMO npeacTaBnsaT cobom arom Bogopoga mnm katmodH M*, 1 Rz u R1o
HEe3aBMCUMO NPELCTaBNAT COBOM CBA3b, anndaTMYecKyro YrneBO4OPOAHYHO LieMb,
Heobs3aTenbHO PasBETBNEHHYH /UMM HEHACBILLEHHYHO,

a NpeacTaBnAeT KONMMYECTBO MOHOMEPOB,

X npeacraBnseT cobom CTeneHb 3ameLLeHns MOHOMEPOB A rpynnamm X,

y NpeacTaBnseT cobom CTeneHb 3aMeLLeHa MoHoMepoB A rpynnamm Y.

Llensto HacTodwero m3obpeteHns SABNAETCHS MMEHHO YAOBNETBOPEHME 3TUX
notpebHocten nytem obecneveHns apmaueBTUYECKON KOMMO3MUMKM Ans  ee
NMPUMEHEHNST B KayecTBe JIEKapCTBEHHOro CpeacTBa ANA  3aluTbl  U/Wnu
BOCCT@HOBMNEHUS WM penapauuu, NPeAnoYTUTENBHO  (PYHKLMOHAMNBHON,
remaToaHuedanuyeckoro tapbepa, Npu 3TOM yKasaHHasi KOMMO3ULUS COAEPXKNT

- BruocoBmeCTUMLIV NonMmep cneaytowlen obuen popmynsi (1)

AaXxYy (1)
roe:

A npeacraesnsaeT cobomn MOHOMED,

X npegcraenget coboum rpynny R1ICOORz nnn — Re(C=0)R10

Y npegcrasnaet cobon O- nnm N-cynbdoHaTHYH rpynny, KoTopas COOTBETCTBYET

ogHou 13 crnegyromnx popmyn -Rz3QS03R4, -RsNSOs3Re, -R7SOs3Rs, rae:

Ri, R3, Rs wn Ro HezaBucumo npeacrasnaor cobon  anudatnyeckyro

YrneBOAOPOAHYHO Lienb, HeoBA3aTenNnbHO PasBETBMEHHYO U/ HEHACLILLEHHYIO,

koTOpas HeobsA3aTENbHO COAEPXKUT OAHO MnM Bonee apomaTU4eCcKMx Komey, 3a

ncknoveHnem BeHsmnammHa mn  6eHanmnamuHcynbgoHata, Rz, R4, Rs M Rs

He3aBMCMMO npeacTaBnsaT cobom atom Bogopoga mnm katmod M*, n Rz n Rio

HE3aBMCUMO NPELCTaBNAT COBOM CBSA3b, anndaTMYecKyro YrneBOAOPOAHYHO LIEMb,

Heobs3aTenNbHO Pas3BETBIEHHYHO /UMM HEHACILLEHHYHO,

a npeacraBsndaeT Konn4ecrso MOHOMEPOB,
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X NpeacTaenseT cobon cTeneHb 3ameLLeHs MoHoMepoB A rpynnamm X,

y NpeacTaBnsieT cobon cTeneHb 3ameLleHns MoHOMepoB A rpynnamm Y.

N3obpeTatens HeOXMAaHHO MNPOAEMOHCTPUPOBAn MPEUMYLLECTBO TOro, 4TO
npuMeHeHne BUOCOBMECTMMOrO NoNMMepa CornacHo M3oBpeTeHUIo JaeT BO3MOXHOCTb
YCUINUTb, YKPENUTBL U/MNN BOCCTaHOBUTL reMaTtoaHuedanmyeckuin 6apbep (M96).

B yacTHoOCTK, n3obpeTtaTenu HeOXMAaHHO NPOAEMOHCTPUPOBANW, YTO NPUMEHEHNE
BMOCOBMECTUMOro nonmMMepa B COOTBETCTBUM C U30OPETEHMEM MPEenMyLLECTBEHHO
no3BongeT, korga remartoaHuedanuyecknun bapbep (MOB) Obin nameHeH, Hanpumep,
npeacrasnseT cobon BocnaneHne n/mnu nopaxeHve nmnu noboe gpyroe NsMeHeHme,
N3BECTHOE CrneumnanucTy B AaHHOM OBnacTn TEeXHWKW, HEe3aBUCUMO OT MPUYMHBI UK
NPOUCXOXKAEHUS, ANA  penapauvm  wu/unn - yKpenneHus, Wuunm BOCCTaHOBMNEHUS
rematoaHuedanuyeckoro bapeepa (I'9b).

ABTOpbI N300peTEHNA TaKKe YANBUTENBHO U HEOXKMAAHHO NPOLEMOHCTPUPOBANW,
YTO NPUMEHEeHWEe nonMMepa B COOTBETCTBUM C WN30OPETEHMEM MPEUMYLLIECTBEHHO
nossonseT YCKOPUTb n YINyuLWnTb dyHKUMOHaneHoe BOCCTaHOBIEHNE
remaTosHUedannyeckoro bapbepa (F9b). Kpome Toro, naobpetarenu yanBmuTensHO m
HeOXuaaHHO NPOAEMOHCTPMPOBANN, YTO, Koraa nameHenune I'Ob okasbiBaeT BNnsAHWE Ha
MOTOPHbIE  W/WAX  KOTHUTUBHBIE  (PYHKUMK, TMPUMEHEHWE MONMMeEpa COornacHo
N306peTEHNIO TaKKe NO3BONSET YCKOPUTL WM YyNyYLLNTL BOCCTAHOBEHNE MOTOPHbIX
N KOTHUTUBHbIX (OYHKLMN.

B KOHTEKkCTe HacToAwero onucaHuvs noh 3awmuTon reMaTtoaHuedanmyeckoro
Oapbepa MNOHMMAIOT, HanpuMmep, YnydweHne CTpykTypbl 6asanbHon MemOpaHbl
remaTosHUedannyeckoro 6apbepa Wunu CTUMYNAUMIO  3HAOTENUANbHbIX KNETOK
remaTosHUedannyeckoro  Gapbepa WWNM  yKpENneHne  MIOTHbIX  KOHTaKkToB
remMaTosHLedann4yeckoro Bapbepa. MpeumyLecTBEHHO 3awmTa
remaTosHUedannyeckoro Bapbepa no3BonseT, Hanpumep, 3awmwarts NocnegHn ot
BHELUHEro0 HEeraTMBHOIO BO3AEWCTBUA, HanpuMep, OT MOHM3UPYIOLLErO U3NyYeHus,
HanpuUMep, OT PEHTIEHOBCKUX Jy4Yen, raMmma-ryyen, OT M30TOMHbIX COEANHEHWUN,
Hanpumep, OT KCEHOBNOTUYECKMX BELLECTB, PasfiMyHbIX TOKCMHOB W NaTtoreHoB. 3awmTa
remaTosHUedannyeckoro bapbepa Takke MOXET CAenaTb BO3MOXHbIM NOALEPKAHWE
romeocrtasa LEeHTpanbHOW HEepPBHOM CUCTEMbI, HanpuMmep, PerynmpoBaHWe WMOHHOro
noToka WU/MnNn perynmpoBaHMe MOSEKYNAPHOrO M KNETOYHOro NOTOKa, B 4aCTHOCTMW,

MEXAY KOMMNaPTMEHTOM KPOBW W LIEHTPANbHOW HEPBHOW CUCTEMOW. DTU MOTOKU MOTyT
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ObiTb BpeAHbIMM ANS LEHTpanbHOM HEPBHOM CUCTEMbI B Crlyvae MOBPEXAEHUS U

MPOHNLL@EMOCTI yKasaHHoro 6apbepa.

Ncnonbsyembin B AaHHOM LOKYMEHTE TEPMUH «penapaums
rematoaHuedanmyeckoro 6apbepa» O3HavaeT, HanpuMmep, BOCCTaHOBMEHWE W/MNn
ynyudleHne CTPYKTYpbl remaTosHuedanmyeckoro bapbepa, Hanpumep, Korga CTpykTypa
ykasaHHoro Oapbepa Obina W3MeHeHa, Hanpumep, M3-3a MNOPaXeHWUd, BHELUHEro
BO34ENCTBUSA, Hanpumep, natoreHa, sabonesaHuns, BocnaneHnsa n/vnm noboro apyroro
ABNEHNS, N3BECTHOro creumanucTy B aHHOW 0bnacTn TEXHUKKM, a Takke CnocoBbHOCTb
N3MEHATb /NN MoANPUUMPOBATL CTPYKTYPY U/ PYHKLMIO reMaToaHLedann4eckoro
Bapbepa. OTO MOXeT OblTb, HaNpuUMep, YCKOPEHUE U3NEYEHUs MnopaxeHUs
remaTosHLUedannyeckoro Bapbepa, YMEHbLLEHWe BoCnaneHus
remaTosHUedannyeckoro ©Gapbepa, 3axuBneHne wunu ynydweHne 6asansHou
mMeMOpaHbl remartosHuedanmydeckoro ©apbepa wwunu  SHAOTENManbHbIX KNETOK
remartoaHueddanuyeckoro 6apbepa n/mnm NNOTHbIX KOHTaKTOB reMaTo3HLedanMyeckoro
Bapbepa.

Ncnonbayemblin B AaHHOM LOKYMEHTE  TEPMUH «BOCCTaHOBIEHNe
remaToaHuedanuyeckoro 6apbepa» 03HadaeT penapaunto CTPYKTYp Wunn ynyyleHue
rematosHuedanmyeckoro  Oapbepa WM BOCCTaHOBNEHWe/ynydweHne  yHKUMM
remaTosHLUedann4eckoro Bapbepa, Hanpumep, NPOHNLLAEMOCTH
rematosHuedanmyeckoro 6Hapbepa, wwunu nobon  U3NMoONormMUYecKkon  PYHKLMN
remaTosHUedannyeckoro Bapbepa.

B HacTtoflwem A[OKyMeHTE No4 MOHOMEPOM crneayeT MOoHMMaTb, Hanpumep,
MOHOMEP, BbIOpPaHHbLIM M3 TPyMMbl, BKAKYAKLWEN caxapa, CNnoxHble 3upbl, CNUpTbI,
aMUHOKNCNOTbI UNN HYKNEOTUAbI.

B HacTosawem n3obpeteHnn MOHOMEpPLI A, COCTaBnAoWME CTPOUTENbHbIE Brokn
nonumepos opmynbi |, MOryT BbITe O4MHAKOBLIMU UK Pa3HbIMW.

B HacTosawem msobpeteHnm MoHOMeEpPbI A MOryT He3aBUCKMMO BbITb MOHOMEpPaMM

cnepyrowen opmynsi:
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1 Rz

rae R11 n R12 HesaBucMmo npencraBnaoT cobom atoMm Kucnopoga, HeobasaTenbHo
Pas3BETBIMEHHYIO WWNN HEHACLILWEHHYIO anndatuyeckyro yrneBOAOPOAHYIO Lenb,
reTepoapunbHyto rpynny, He3aBMCMMO COAepXallyto oawH wnu Bonee aTtoMmoB
Kucnopoga wwunu asora, anb4ernaHyro rpynny, rpynny kapOoHOBOW KMCMOTbI, AWOM,
3amelleHHbM guon, rpynny dopmynbl -R13-(X)n-R14, rae Riz npeacrasnser cobown
anndatuyeckyto yrnepogHyto uenb C1-Cs4, Heobs3aTenbHO pasBeTBMAEHHY W/Wnn
HeHacbIWeHHy0, X npeacraBnsaeT cobon retepoatoM, BbiOpaHHbIA M3 KMCropoda u
asoTa, npeacraenseT cobon uenoe 4nucno B gmanasoHe ot 1-4, n R4 npepcrasnser
cobon atom BOAopoda, anmdaTUYECKyrd YrneBOAOPOAHYH Lenb, HeobssaTtensHo
PasBETBNEHHYIO W/WNM  HEHACBILWEHHYIO, reTepoapunbHy0 rpynny, He3aBUCUMO
copepxallyto oanH unmn Gonee atomMoB KUCopoAa Uunu asoTa, anbiernaHyro rpynny,

rpynny KapboHOBOW KUCNOTbI, AMOM, 3aMeLLEHHbIN ANOT.

B HacToswem nsobpeteHnmn kKombmHaLumMa MOHOMEPOB MOXET caenaTtb BO3MOXHbIM
dhopmmpoBaHmMe NOMMEPHOro OCTOBA, HanpPUMep, NOSIMMEPHOro OCTOBa NONNM3MPUPHON,
NONMCNNPTOBON, MONUCaxapuaHoOM npupoAabl, TUNa HYKNEUHOBOW KUCMOTblI WA
©enkoBoro Tmna.

B HacTtosawem wun3obpeteHun cpeam CrnoXHbIX MONMacupoB OHU MOryT ObliTb,
Hanpumep, cononumepamm OuocKMHTE3a WM XUMUYECKOrO CUMHTE3a, Hanpumep,
anndatmyeckmmm  nonmaupaMmm UM CROXHbIMKM - nonmadompamMm  NPUPOLHOro
NPOUCXOXKAEHWS, HANPUMEP, NONUIMAPOKCMankaHoaTamu.

B Hactodawem m3obpeTeHun nonucaxapuabl U UX NPOU3BOAHbIE MOTYT UMETH
BakTepunansHoe, XXUBOTHOE, rPUBHOE N/nnn pacTtutensHoe nponcxoxaeHme. OHM MOryT,
Hanpumep, npeacTaBnarb CobOW OAHOUENOYEYHbIE MONMcaxapuabl, Hanpumep,
NONUIIFOKO3bI, HANPUMEP, AEKCTPaH, Lenntonoay, beTta-rntokaH, nnm gpyrme MOHOMepSb!,
copepxawme 6onee CNOXHble 3BEHbS, HanNPUMEP, KCaHTaHbl, Hanpumep, [oKo3y,
MaHHO3Y W FHOKYPOHOBYHO KUCINOTY, UK TaKKe FNHOKYPOHaHbI U FIFOKOTMOKYPOHaH.

B HacTosiLem 13obpeTeHnm nonncaxapuabl pacTUTENbHOIO NPOUCXOXKAEHUS MOTYT
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ObITb OAHOLENOYEYHLIMU, HAaNPUMEpP Lenntonosa (roko3a), NeKTUHbI (ranakTypoHoBas
KMCnoTa), dykaHbl, kpaxman unm Bonee CrnoXHble KOMMIEKChI, Takne Kak ansruHaTtbl
(rynypoHoBasi U MaHHYpOHOBas KUCIOThbI).

B HacToswem wun3obpeTteHnn nonucaxapugbl rpUOHOr0 MPOUCXOXAEHUS MOryT
npeacraenaTe Cobon, HaNnPUMep, CTEPOTTIHOKaH.

B Hactoswem msobpeTeHun nonucaxapugbl XMBOTHOMO MPOUCXOXAEHUA MOryT
ObITb, HANPUMEP, XUTUHAMW NI XUTO3aHOM (FTIFOKO3aMUHOM).

B HacToswem mn3obpeTeHnn MOHOMeEpPbI A, COCTaBrAOLLME OCHOBHbIE 3NIEMEHTHI
nonumepoB popMyrbl |, MOryT BbITe NPEUMYLLIECTBEHHO MAEHTUYHBIMN.

B HacToswem mn3obpeTeHnn MOHOMeEpPbI A, COCTaBrAOLLME OCHOBHbIE 3NIEMEHTHI
nonumepos popmy-bl |, MOryT NPenMyLLEeCcTBEHHO ObITb FIFOKO30MU.

KonnuyectBOo MOHOMepoB A, onpegeneHHoe B popmyrne (1) kak «a», MOXeT ObITb
TakMM, 4YTO Macca ykasaHHbIX nonumepoB dopmynbel (I) coctaBnaeT, Hanpumep,
npubnunantensHo ot 2000 go 6000 ganbToH, YTO COOTBETCTBYET NO MeHbLUEN mepe 10
MOHOMepaMm rnoKo3bl. Hanpumep, macca ykasaHHbIX nonvumepoB opmynbl (1) moxeT
coctaenaTe npubnmantensHo ot 3000 fo 6000 ganbToH, HAaNPUMEP, YTO COOTBETCTBYET
oT 12 o 20 MOHOMEPOB TTHOKO3bI.

Konnuectso MmoHOMepOB A, onpeaeneHHoe B popmyne (I) kak «a», Takke MOXET
ObITb TAKKMM, YTO Macca ykasaHHbIX nonumepoB hopmynbl (1) cocTaBnaeT MEHEE OKONo
2500000 ganbToH (4to cooTBeTcTBYeT 7000 MOHOMEPOB rMoKO3bl). [penmyLecTBeHHO
Macca ykasaHHbIx nonumepoB dopmynbl (1) moxeT coctaenate ot 3000 go 250000
AanbToH, Hanpumep, oT 3000 go 6000 ganbToH, Unu, Hanpumep, ot 20000 go 250000
AanbTOH, Unu, Hanpumep, ot 75000 go 150000 ganbToH.

B Hactoswem nsobpeteHun B rpynne -R1COOR2, npeacrasnaowen X, R1 moxet
npeactaenate cobon C1-Cs ankun, Hanpumep, MetTun, atun, Bytun, nponun, NeHTun,
npeanoYTUTENBHO METUMBHYIO rpynny, U R2 MmoxeT npeacrasnate cobon cesasb, Ci-Ce
ankvn, Hanpumep, mMetun, atun, Oytun, nponun, neHtun, rpynna R21 Rz, raoe Re
npeacraenaet cobon aHnoH, a Rz npeacraBnseT cobon KaTUOH, BbIOPaHHLIN 13 rpynbl
LLIeNTIOYHbIX METanNJoB.

MpennouTnTensHO rpynna X npeacrasnseT cobon rpynny dopmynel -R1COORz, B
koTopon R1 npeacrasnaet cobon metunbHyto rpynny -CHz- | a R2 npeacrasnset coboun
rpynny Rz1 R22, rae Rz1 npeacrasnsaeTt cobon aHmoH, a R22 npeagcrasnseT cobom KaTUoH,
BbIOpaHHbIA M3  rpynnbl  LEMNOYHbIX METanmnoB, npeanodtutensHo rpynna X

npeactasnaet cobon rpynny dopmynbl -CH2-COO- nnun kapbokcmmeTumn.
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B HacToswem n3obpeteHun B rpynne -Ro(C=0)R10, npeactasnaowien X, Re MoxeT
npeacraenate cobon C1-Cs ankun, Hanpumep, MetTun, stun, Bytun, nponun, NeHTun,
NpPeAnoYTUTENBHO METUNOBYIO rpynny, U Rio MOXeT npeacTasnaTe cobon cBa3b, Ci-Ce
ankun, Hanpumep, MeTun, aTun, ByTun, NPONWUI, NEHTUA, FEKCUI.

CTteneHb 3amelleHna Bcex MOHOMepoB A rpynnamu X, onpegensemas B obuien
dopmyne () kak «x», MoxeT coctaBnate oT 10 go 150%, ot 40 pgo 80%, a
npeanoyTuTensHo nopsaka 50% mnm 60%.

B HacToswem nsobpeteHmn B rpynne, COOTBETCTBYHOLLEN OAHOW U3 CrneayroLmx
dopmyn -Rs0S03R4, -RsNSOs3Re, -R7SO3Rs 1 npeacrasnsatowen rpynny Y, R3 moxeT
npeacraenate cobon ceasb, C1-Ce ankvn, Hanpumep, meTtun, atun, Bytun, nponun,
NEeHTUN, NPeAnoYTUTENBHO METUNOBYIO rpynny, Rs MOXeT npeactasnaTe cobon CBA3b,
C1-Cs ankvn, Hanpumep, MeTun, atun, OyTun, nponun, NeHTWUN, NPeanoYTUTENbHO
meTunoByto rpynny, R7 moxeT npeacraBnatb cobon cBssdb, C1-Ce ankun, Hanpumep,
MeTun, atun, GyTun, NPonun, NeHTUN, NPEANOYTUTENBHO METUNOBYHO rpynny, R4, Rs 1 Rs
MOryT He3aBucuMo BbITb aTOMOM BoAopoda unu katnoHom M+, Hanpumep, M + moxeT
npeacraenaTe cOB0M LLENOYHON MeTann.

MpeanoutuTensHo rpynna Y npeacrasnseT coboun rpynny dopmynbl -R7SO3Rs, B
koTopon R7 npeacraBnsaeT cobom cBasb, a Rs npeacrasnseT cobom WwenoyHon metann,
BbIBpaHHbIN M3 TPynnbl, BKNKOYAKOWEN NUTUW, HaTpun, kanui, pybuamn v uesmn. Y
npeacrtasnseT cobon rpynny -SO37, -SO3~ Na*.

CTteneHb 3ameLleHnsa Bcex MOHOMepPOB A rpynnamn Y, onpeaeneHHbiMy B obLuen
dhopmyne () kak «y» moxeT coctaenaTtb 0T 10 o 170%, ot 30 go 150%, ot 55 go 160%,
oT 55 po 85%. o1 120 po 160% wm npegnoytutensHo nopsaaka 70, 140 unn 150%.

B Hactosiyem mn3obpeTeHun onpepeneHne  BbIWEYNOMSHYTbIX  CTEMEHen
3aMeLLEeHNs COCTOUT B TOM, YTO CTEMNEHb 3amMeLleHns «x», pasHas 100%, o3Ha4vaeT, 4To
KaxabIh MOHOMepP A nonMmepa rno HacToAweMyY N30DPETEHNIO CTaTUCTUHECKN COAEPKNT
rpynny X. AHanornyHeiM o6pasom, cTeneHb 3amellenns «y», pasHaa 100%, o3Havaer,
4YTO KaxAblM MOHOMEpP nonvMMepa MO HacToAWeMy W30DpEeTeHMo CTaTUCTUYECKM
cogepxut rpynny Y. CteneHb 3amelleHus 6onee 100% oTparkaeT TOT PaKT, YTO KaxabIn
MOHOMEpP CTaTUCTUYECKN COAEepPXUT Bornee ogHOW rpynnbl paccMaTtpmMBaemMoro Tuna; u
HaobopoT, creneHn 3amewleHuss meHee 100% oTpaxaroT TOT PaKT, YTO KaxAbln
MOHOMEP CTaTUCTUYECKN COAEPXKUT MEHEE OA4HOW rpynnbl paccmaTpmBaeMoro Tmna.

Monumepbl Takke MOryT cogepxatb (YHKUMOHANbHbIE XUMUYECKME Tpynnbl,

0603Ha4YeHHble Z, OTNNYHbIE OT X 1 Y.
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B HacToswem naobpeteHnmn rpynnbl Z MoryT ObiTb OANHAKOBBIMUW UK PasHbIMU Y
MOryT BbITb HE3aBUCMMO BblBpaHbl M3 rPynnbl, COCTOAWEN U3 aMUHOKUCIIOT, XMPHbIX
KMCIOT, XWMPHbIX CNMPTOB, LepaMUaoB UMM MUX NPOU3BOAHBLIX UMW NPEeACTaBNAOLLMX
WHTEPEC HYKNeOoTUAHbIX NOCneaoBaTeNbHOCTEN, aHTUTEN, dparMeHToOB aHTUTEeNn ANS
AOCTaBKM.

Mpynnbl Z Takke MOryT NpeacTaBnAaTb COO0N OANHAKOBbIE UMW pasHble aKTUBHbIE
areHTbl. OTO MOryT ObITb, Hanpumep, TepaneBTUYECKME CPeacTBa, AUarHOCTUYECKME
CpeAcTBa, NpPOTWMBOBOCMANUTENbHOE, MNPOTUBOMUKPOOHOE CpeacTBO, aHTUOWOTUK,
dakTop pocta, PEepMEHT, aHTUOKCUAAHTHOE COoeauHEHMe, NoNnudeHonbl, 4younbHble
BELleCcTBa, aHTouuaHbl, NMKOMEHbl, TepneHomabl W pecBepaTtpon. B HacToswem
n3obpeteHun rpynna Z MOXeT NpemMyLLECTBEHHO NPEACTaBnsaATb COOON HaCbILEHHYHO
NN HEHACBILLEHHYHO XUPHYHO KUCMOTY. OTO MOXET ObITb, HAanpuMep, XXUpHas KUCnoTa,
BbiOpaHHaa w3 rpynnbl, BKHOYAKOWEN YKCYCHYH KWUCMOTY, KanpumoBYyH KWUCIOTY,
KanpuHOBYHO KUCNOTY, NaypuHOBYH KUCNOTY, MUPUCTUHOBYHO KMCMOTY, NanbsMUTUHOBYHO
KACNOTY, CTEapuHOBYIO KUCMOTY, apaxvHOBYKO KUCMOTY, OereHoByld KUCMOTY,
FIMFHOLIEPVHOBYIO  KMCMOTY, LEPOTUHOBYKD KMUCNOTY, MWPWUCTONEMHOBYHO KWUCHOTY,
NanbMUTONENHOBYHO KUCIOTY, CariMEHOBYHO KUCMNOTY, ONIEMHOBAsNA KUCNOTAa, 3MNanguHOBYHO
KMCIOTY, TPaHCBaKLUEHOBYHO KUCMNOTY, NIMHONEBYIO KUCMOTY, NMHONENaUA0BYHO KACIOTY,
O-NTMHONEHOBYIO KUCMOTY, Y-TIMHOSIEHOBYIO KUCIOTY, AUFOMO-Y-TIMHONEHOBYHO KUCIOTY,
apaxuaoHOBYHO KUCMOTY, 3MKO3aneHTaeHOBYH KUCMOTY, knyBaHOA4OHOBY KUCIOTY UM
L OKO3arekcaeHoBYo KMCNOTY. [1peanoYTuTenbHO XXUpHasa KMCnoTa npeacrasnseT cobon
YKCYCHYIO KUCHOTY.

B HacToswem mnsobpeteHun rpynna Z MOXET NPeMMyLLECTBEHHO NPEACTaBnAaTb
cobon L- mnn D-aMMHOKMCNOTY, BbIOPaHHYHO W3 TPynnbl, BKHOYAKOWEN anaHuH,
acnaparuH, apoMaTtuyecKyro Lenb, Hanpumep, TUPO3WH, PeHunanaHvH, TpunTodaH,
TUPOKCUH UM TUCTUAMH. [1peanodTUTENbHO aMMHOKMCIIOTa npeacTaBnaeT cobown
dheHnnanaHvH.

B HacToswem nsobpeteHnn rpynna Z MOXeET npeacTaBnaTb COO0M aHTUOKCUAAHT,
Hanpumep, ButammH A, C, E, B9, B6, rnytatnoH, ceneH, nonudeHOnNbI, Hanpumep,
KaTexuHbl, HanpuUmep, 3eneHbiv Yan, donasoHonabl, AybunbHbIE BELWECTBA, aHTOLMaHbI,
Hanpumep, NNKOMMHbI KpacHbIX OPYKTOB, TEPNEeHOMbI U pecBepaTpon.

B HacToswem n3obpeteHnm rpynna Z MOXET npeacraBnate cobon coeguHeHns
NPOTUB CTapeHUs, HaNPUMepP, PETUHONABI, annaHTOMHbI.

B Hactoswem n3obpeteHun rpynna Z MOXET NMpeacTaBnaTbe cobou aHTuTena,
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dparmeHTbl aHTUTEn, Hanpumep, dparmeHTel Fab. OHM MoryT ObiTb, Hanpumep,
aHTuTenamu wuwunn dparmMeHTaMmm npeacTaBnAroLMX MHTEPEC aHTUTEn, HanpuMmep,
aHTuTenamu  wuwunu - parmMeHTamu  aHTUTen, CnocobHbIMX  BO3AEWCTBOBATL Ha
remaTtosHuedanmyeckm bapbep.

MpenmyLlecTBeHHO rpynnbl Z MOryT npuaasaTb NonMMmepam AOnofHUTENbHbIE
ouonornyeckne mnn OU3NKO-XMMUYECKME cBOUCTBa. Hanpumep, rpynnbl Z MoryT
yBENMYMBaTb pacTBOPUMOCTb UMM NMMNOUIBHOCTD YKa3aHHOro nonvMepa, Hanpumep,
obecneunBas nyuwyo andpdysno Mnm NPOHUKHOBEHWE B TKaHb.

MpenmyllecTBeHHO rpynnbl Z MOryT npuaasaTb NonvMmepam AOMNOSNHUTENbHbIE
ouonornyeckne mnnu  PU3NKO-XMMUYECKME CBOUCTBA. Takum 0Opasom, nonumepsbl
cornacHo m3obpeTeHuto, Hanpumep, korga rpynna Z BbibpaHa 13 aHTUOKCUAAHTHOro
COeAMHEHVS, COeANHEHNA NPOTMUB CTaPEHUS, NONMMEpPbI COrNacHO N300pPEeTEHMNI0 MOTyT
NPEeVMyLLLECTBEHHO MEPEHOCUTb 3TU COeauHEeHUs W, Takum obpasom, obecneudmBaTb
LONONHUTENBHBIA N/MNN KOMMNNIEMEHTaPHbIN Bronornyecknin 3 exT.

Monumepsl, B KOTOPbIX MPUCYTCTBYET Z, MOryT COOTBETCTBOBAaTb CreayroLlen
dopmyne ll: Aa Xx Yy Zz (I), rae A, X, Y, a, X, Y UMEIOT 3HaYeHMs, YkasaHHble Bbille, a
Z npeacraBnsaeT cobom CTeneHb 3ameLleHns rpynnamm Z.

B Hactoswem m3obpeTeHun cteneHb 3amelleHns rpynnamm Z, o603HauYeHHbIMN
OykBOW «z», MoxeT coctaenaTb oT 1 o 50%, 10 u 25%, v npegnoyYTUTENLHO pasHa 15,
20 nnun 25%.

Meynnel X, Y n Z moryT ObiTb HE3ABUCKMMO NMPUCOEAUHEHBI K MOHOMEPY A n/vnn
HEe3aBNUCMMO NPUCOEANHEHBI APYr K apyry. Koraa no meHblwen mepe ogHa ua rpynn X, Y
n Z HesaBucMMO npucoeguHeHa k rpynne X, Y u Z, OTAMYHOM OT NEpPBOWN, ogHa w3
ykasaHHbIx rpynn X, Y unm Z npucoegmHeHa kK MoHomepy A.

Takum obpasom, rpynnbl Z MoOryT OblTb KOBanNeHTHO MNPUCOEANHEHDI
HenocpeaCTBEHHO K MOHOMEPaM A UIW KOBaneHTHO NPUCOeAMHEHbI K rpynnaMm X u/vnm
Y.

B HacTtoswem msobpeteHun rpynnbl Z Takke MOryT ObiTb KOHBLIHOrMpOBaHbl C
nonuvepamm Gopmynbl AaXxYy npyv nOMOLUM CBA3EW, OTMUYHBLIX OT KOBASEHTHbIX,
Hanpumep, MpW MOMOLM WOHHBIX CBA3EW, Hanpumep, MnocpeacTBOM  MOHHbIX
B3aUMOAENCTBUN, TMAPOMUNBHBIX CBA3EU UNK rapodobHbix ceasen. NMonumepsl no
N306pETEHMIO MOTYT 3aTEM COCTaBNATb CUCTEMY Z-BEKTOPU3aLMN.

B Hacroswem mn3obpeTeHnn nonumMep MOXET MpeacTaBnaTb coboK, Hanpumep,

nonumep, BbIOpaHHbIM K3 rpynnbl, BkNovarowen coeguHeHns OTR4120, OTR41201,
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OTR41202, OTR41203, OTR41205, OTR41210 OTR41301, OTR41302, OTR41303,
OTR41305, OTR 41310, OTR3131.

B HacTosilem [OKyMEHTE Mnonmmep MOXET MNpPeAcTaBnaTb Cobon, Hanpumep,
nonumep, BblbpaHHbIN K3 rpynnel, BKovarwen coeguHeHna OTR41201, OTR41202,
OTR41203, OTR41205, OTR41210, OTR4120, OTR4122, OTR4125, OTR41301,
OTR41302, OTR41303, OTR41305, OTR41310, OTR3131, OTR4132, OTR4135,
OTRA415 c xapakrepuctrkamy, ykasaHHbIMU B Tabnmue 1 Huke.

Tabnuua 1: Nonumepsl cemencts Aa Xx Yy (1) n Aa Xx Yy Zz (Il), rae A npencrasnser
cobon rnokody (monekynapHas macca 180 pganbToH), X npeacraBnser coboun
kapbokcumeTnn (monekynapHas macca 58 pganbTtoH) Y: SOs (MM 80 ganbToH) n Z
npeacraenseT coboun auetaT (MonekynsapHas macca 43 fanbToH) unu deHunanaHmH

(MonekynsapHaa macca 165 nanbToH).
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X Y z z
nonumep A: rmoko3a -CH,COO -SO3” FOCCH, cheHunanaHmH
CpeaHsa McxoaHbIM nonuMep SO,/ IOCCH;3
MOneKkynApHas \aekctpana (PM B CM 7% rroKo3a) %
HaseaHue macca NanbToHax) Sametieria % 3ameLyeHns
RGTA +/-15% (TIOKO3E! 3aMeLLEHNSA  [FMIOKO3bI
CMDS
OTR41201 (3000 1500 60+/-20 150+/-20 0
CMDS
OTR41202 6000 3000 60+/-20 150+/-20 0
CMDS
OTR41203 10000 5000 60+/-20 150+/-20 0
CMDS
OTR41205 20000 10000 60+/-20 150+/-20 0
CMDS
OTR41210 40000 20000 60+/-20 150+/-20 0
CMDS
OTR4120 (80000 40000 00+/-20 150420
CMDS
OTR4122 220000 110000 60+/-20 150+/-20 0
CMDS
OTR4125 500000 250000 60+/-20 150+/-20 0
CMDSA
OTR41301 3000 1500 60+/-20 140+/-20 P0+/-5
CMDSA
OTR41302 6000 3000 60+/-20 140+/-20 P0+/-5
CMDSA
OTR41303 10000 5000 60+/-20 140+/-20 P0+/-5
CMDSA
OTR41305 20000 10000 60+/-20 140+/-20 P0+/-5
CMDSA
OTR41310 40000 20000 60+/-20 140+/-20 P0+/-5
CMDSA
OTR4131 (80000 40000 00+/-20 140+1-20 0+
CMDSA
OTR4132 220000 110000 60+/-20 140+/-20 P0+/-5
CMDSA
OTR4135 500000 250000 60+/-20 140+/-20 P0+/-5
CMDSP
OTR415 5000 60+/-20 70+/-15 I 15+/-5
B Hactodllem |/|306peTeH|/||/| KOMNo3nuna MOXEeT UMEeTb KOHUEeHTpayuko

BrnocosmecTumoro nonumepa ot 0,1 go 100 mMKr/mn NoO Macce OTHOCUTENBHO obbema

KOMMNO3nunn.

Hanpumep,

KOMNo3nun4a

MOXeT

copepxarb

KOHLEHTpaLMo

5 BuocoBmecTumoro nonmmepa ot 1 go 10 mMkr/mn no macce OTHOCUTENBHO oBLlero

obbema KOMNO3NLK.
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B HacTtoswem u3obpeTteHnn Komnosvums MOXeT ObITb cocTaeneHa wu/mnm
aganTupoBaHa B COOTBETCTBUMM C ee BBeAeHWeM. Hanpumep, Ana napeHTtepanbHOro
BBEAEHUS KOMMO3ULMIO MOXHO BBOAWUTE ANA AOCTaBKM [03bl BUOCOBMECTUMOro
nonumepa ot 0,01 go 5 Mr Ha kunorpamm mMaccel Tena, npegnoyvtutensHo ot 0,1 Ao
1,5 Mr Ha KmnorpamMm mMacchl Tena, ¢ YaCToTOW O4HO BBEAEHWE B HEAETHO.

Hanpumep, ans nepopanbHOro BBEAEHWS KOMMO3ULMIO MOXHO BBOAWTH ANA
AOCTaBkn 403kl BrocoBMmecTMOoro nonmmepa ot 0,1 4o 5 Mr Ha kunorpamm Maccel Tena,
npegnoytuTensHo ot 0,01 o 1,5 mMr/kr, C 4acTOTOW BBEAEHNA EXEAHEBHO UMW pas B ABe
Heaenu.

Mpwn cybrnnHreaneHOM BBEAEHWUM 032 MOXET COCTaBNATb €XeAHEeBHO WUnu ABa
pasa B Hegento n coctaenatb oT 0,5 mkr/kr o 100 MKr/kr.

Hanpumep, Ana BHyTpuapTepuanbHOro BBeAeHWs OMOCOBMECTUMbIN NOnvMMep
MOXET MMeTb KoHueHTpaumto oT 0,1 go 100 mkr/mMn no macce BGMOCOBMECTMMOro
nonMMmepa no OTHOLLEHMIO K 0BLemy o6bemMy KOMMO3nLmMmM, NpeanoyTuTensHO oT 1 Ao
20 mn.

MpenmyLLecTBEHHO, korga KOMMO3MLMHO n/mnu nonumep BBOASAT
BHyTpMapTepuanbHbiM NyTeM, BBEAEHNE MOXHO NPOBOAUTL CHa4yana B rofiloBHOM MO3r,
Hanpumep, BO BHYTPEHHIOK COHHYHO apTepUIO.

Hanpumep, ans nHTpakpaHmansHOM MHbeKLUMN BMOCOBMECTUMBIN MOSIMMEP MOXET
nmeTb koHueHTpauyuto ot 0,1 go 100 mkr/mn no macce BUOCOBMECTUMOro NonmmMepa no
OTHOLLEHWUIO K 0BLLEeMY 0ObeEMY KOMMO3ULMK, NPEANOYTUTENBHO OT 5 A0 20 MK,

MpenmyLLecTBEHHO, korga KOMMO3MLMHO n/mnu nonumep BBOASAT
WHTPakpaHuanbHbIM MNyTeM, BBEAEHVME MOXHO MNPOBOAUTL OLHOBPEMEHHO WK
nocrneaoBaTenbHO B pasnnyHbIX BHyTPUYEPENHbIX obnacTax.

Hanpumep, 4na BHYTPWKENYAO0YKOBON UMK UHTPaTEKaNbHON MHBbEKLMM BBOAUMBIN
00bEM MOXET COCTaBnATb OT 5 MkN A0 2 mn, Hanpumep, 500 mkn, Hanpumep, 2 M.
Hanpumep, Ana BHYTPWKENYAOYKOBOW WM UHTPaTeKanbHOM MHBEKUMM BBOAVMBIN
00bEM MOXET ObITb M30BOMOMETPUYECKMM, HANPUMEP, A0 2 MNn. Hanpumep, BBOAUMBIN
obbeM MOXeT ObITb TakuMm, kak onuncaHo B Marks et al., 2008 [10], Raffi et al, 2014 [13]
w/vnun Blaney et al, 2004 [3].

[Ana nepopanbHOro BBEAEHUS, Hanpumep, B opme NuMnu Unm Kancynel, Ao3a
BrnocoBMeCTUMOro nonumepa moxeT coctaenate oT 0,0001 go 5 mMr Ha kunorpamm
Macchbl Tena.

[lns nepoparsnbHOro BBeLeHUs, Hanpumep, B hopMe MUKW UK Kancynbl, NpUem
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MOXET ObITb EXXK€AHEBHbIM.

CornacHo wun3obpeTeHuo MonekynsapHaa macca ©OuocoBMECTMMOro nonvmepa
MoxeT coctaBnaTb oT 3000 go 2500000 panbTOoH.

Hanpumep, MonekynsapHas macca OWOCOBMECTMMOrO MNONMMEpa  MOXET

5 coctaenate ot 3000 go 6000 ganbToH, oT 6000 go 2500000 fanbToH, NPeANoYTUTENBHO
oT 20000 go 250000 ganbToH 1, Hanpumep, oT 75000 go 150000 ganbToH.

MpenmyLlecTBEHHO MOnekynapHas Macca ©OWOCOBMECTUMbIX — MNONIMMEPOB,
NPUCYTCTBYIOLLMX B KOMMO3ULMK, MOXET ObITb BbliDpaHa B COOTBETCTBMM CO Cnocobom
BBEAEHNA KOMMNO3NWLUMKM U 4acTOTOW BBeaeHus. Hanpumep, [na  MHbEKUMn

10 BHYTPUCOCYAUCTbLIM MYTEM, HanpuUMmep BHyTpuapTepuanbHbIM, MOMEKyNnapHas macca
BrnocoBMeCcTMMOro nonumepa Moxet coctaenate or 3000 go 200000 pganbToH B
3aBUCMMOCTM  OT  YPOBHSA  MNOBpeXaeHus rematosHuedanuyeckoro bapbepa,
npegnoytuTensHo ot 3000 go 150000 ganbToH.

MpemmyLLecTBEHHO MoOnekynspHas macca OMOCOBMECTUMbIX — MOSMMEpPOB,

15 NPUCYTCTBYHOLMX B KOMMO3MLMM, MOXET ObITb BbiOpaHa B COOTBETCTBUM C YXYALLUEHNEM
n/unn CoCcTosiHMEM remaTosHLUedanmyeckoro dapbepa.

Hanpumep, korga rematosHuedanmyecknin bapbep npetepneBaeT 3HAUUTENbHbIE
CTPYKTYPHbIE  W3MEHEHMSA, HanpuMmep, NOpPaXeHWe, Bbli3bIBAKOLWEE  BbICOKYHO
NPoOHULAEMOCTb  remartosHuedanunyeckoro  Gapbepa,  MonekynsapHas  macca

20 BuocoBmecTMMoOro nonumepa MoxeT coctaBnate oT 3000 go 200000 panbToH,
npeanoyTnTensHoO oT 70000 go 150000 ganbTOH.

MpenmyLlecTBEHHO MONeEKynspHas macca OMOCOBMECTMMOrO MONMMMEPa MOXET
ObITb aganTMpoBaHa nocne U/mnn B COOTBETCTBUM C MOCTENEHHLIM BOCCTAHOBEHNEM
rematosHuedanmnyeckoro bapbepa. Hanpumep, korga rematosHuedannyeckmn dapbep

25 OEMOHCTPUPYET 3HAUUTENbHbIE CTPYKTYPHBIE W3MEHEHUS, MOIEKynspHas macca
BMOCOBMECTUMOrO nonumMepa Moxet coctaenate oT 3000 po 200000 panbToH,
npegnoytutensHo ot 70000 po 150000 panbtoH. BnocneactBum MOXeT ObITb
YMEHbLLUEHa NUCMOoNb3yemMasi MONEKyNApHasa Macca, Hanpumep, OHa MOXET COCTaBnATb
ot 3000 go 100000 ganeToH, npegnoytutensHo oT 10000 go 70000 ganbToH.

30 CornacHo n3obpeTeHno KOMMNO3MLNA TaKKe MOXET CoagepXaTb rmaporens.

B Hacroswem [OOKyMEHTE no4 rmaporenemM noHumMaetca nbon nogxoaswmmn
rmaporenb, U3BECTHbIM CneunannucTy B AaHHOW obnactu TEXHUKU. ITO MOXeT ObITb,
Hanpumep, rmaporens, BbiOpaHHbIM U3 TPYNMbl, BKIIKOYAKLWEN rManypoOHOBYHO KUCHOTY

nnm ee npom3BoHoeE, BmnocosmecTMbIE rmgporenn, ncnonb3yemble A4 3anoJiHeHUA
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NpOCTpaHCTBa Mo3ra nocrne TpaBMbl. JTO MOXET ObiTb, Hanpumep, TMAPOrensb,
onuncaHHbeIn B gokymeHTe Viadimir A. Kornev et al.: Hydrogel-assisted neuroregeneration
approaches towards brain injury therapy: A state-of-the-art review. Computational and
Structural Biotechnology Journal 16 j.csbj.2018.10.011 [24] w/vnu OMUCaHHbBIA B
nokymeHTe Gopalakrishnan A, Shankarappa SA, Rajanikant GK. Hydrogel Scaffolds:
Towards Restitution of Ischemic Stroke-Injured Brain 2019 Feb; 10(1):1-18 [25].

B HacTosiluem [OKyMEeHTE KOMMO3MUMS MOXET coaepxarb rvaporens B
kKoHUeHTpaumm oT 0,1% no 5%, npegnoututensHo ot 0,5% A0 2,5% no macce rugporens.

CornacHo n3oBpeTeHnto KOMMO3NLMA MOXET COAEepXaTb rmanypoHOBYHO KUCMOTY
/N1 NO MeHbLUEN Mepe OAMH rMaporenb, Wnmm nx CMech.

B HacTosdwem [OKyMeHTe «rmanypoHoBasi Kucrnota» oO3HadaeT nobyro
rManypoHOBYIO KWUCMOTY, M3BECTHYH Crneuynanucty B AaHHOM 0Bnactm TEexHUKW,
Hanpumep, HecynbaTUPOBaHHbIA JNIMHENHBIA MMKO3aMUHOIMMKaH, COCTOSALLMA U3
nosTopArOLMXCa eanHuy, D-rnokypoHoBou kmncnotel n N-aueTtun-D- rnoko3ammuHa. 310
MOXeT ObITb, Hanpumep, rmanypoHoBas kucnota (IFK) B ee kucnotHom dopme unu B
dopme conm (rmanypoHara) cLuMTon rmanypoHoBomn kucnoTbl. K npeacrasnaet cobomn
HecynbMaTUPOBaHHbBIN NMMHEWHBIN MMMKO3aMUHOMMMKAH, COCTOSALLMIA U3 NOBTOPSIHOLLMXCA
eanHuy D-rntokypoHoBon kncnoTbl u N-auetun-D-rntokoszammHa (Tammi R, Agren UM,
Tuhkanen AL., Tammi M. Hyaluronan metabolism in skin. Progress in Histochemistry &
Cytochemistry. 29(2):1-81, 1994 [26]). 310 MOXeT ObITb, Hanpumep, rmanypoHoBas
KMCMnoTa, uMmerwan dpakumm cpegHern MonekynspHonm maccel ot 5000 go 3000000
AanbToH, npegnoututensHo ot 50000 go 2000000 panbToH. B pgaHHOM cnyvae
rmanypoHoBas Kucrnota MoxeT ObiTb nonydeHa nobbiM  crnocobom, W3BECTHbIM
cneyvanucty B AaHHou obnactu TexHukU. JTo MoryT ObITb, Hanpumep, Cnocobbl,
onuMcaHHble B XypHane Hyaluronan fragments: an information-rich system (R. Stern et
al., European Journal of Cell Biology 58 (2006) 699-715[27]). 3T0 Takke MOXeT ObITb
npuvpogHas nunm moanrLmpoBaHHas rmanypoHoOBas KMCNoTa, MMEHOLAasncs B NPOAaxe,
HE3aBUCUMO OT MX Ha3BaHUA W/MIM MOJEKYNAPHOM MaccChl, HanpuMep, KOMMepYeckas
rmanypoHoBas kucnota, BbibpaHHaa n3 Hyactive CPN; Cristalhyal; Nutra HA; OLIGO-
HA; D-Factor; Hyaluderm; juvelift; Restylane; Revitacare, ecnn sTOT nepeyeHb He
ABMNSETCA MCYEpnbiBaOWMM. IJTO Takke MOXeT OblTb rmanypoHoBasi KMCNoTa,
npogasaemaga Contipro (https://www.contipro.com/portfolio/manufacturer-of-anti-ageing-
cosmetic-raw-materials/HyActive") n/vnu Givaudan

(https://www.givaudan.com/fragrances/active-beauty/products/cristalhyal%C2%AE-
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range).

B HacToswem JOKYMEHTE KOMMNO3ULMA MOXET COAepXKaTb rManypoHOBYHO KUCMOTY
B koHueHTpaumm ot 0,1 o 5 mac.% no OTHOWEHMO K obLen macce KOMMO3ULUN.
Hanpumep, KoMNo3numsa MOXET COAEPXKaTb rMarnypoHOBYHO KUCIOTY B KOHLEHTpauumm oT
0,5% [0 2,5 mac.% no OTHOLLEHMIO K 0BLLEN Macce KOMMO3ULUN.

B HacToswem JoKyMeHTe KOMMO3UUMA rMaporens MoxeT ObiTb cocTaBneHa Ans
BBEAEHUS MPSAMbIM  BHYTPUYEPENHbIM NyTeM, ANS MECTHOW WHTpakpaHWanbHOW
WHBLEKUMKW, B YaCTHOCTU BHyTpuapTepuarnbHbIM MNyTeM, KOMMO3ULMA MOXET WUMETb
KOHLEHTPaLMIO rmanypoHOBOW KMCnoTel OT 1 o 10 Mr/mn no Macce no OTHOLLEHUIO K
obemy ob6LeMy KOMMO3ULUM.

B HacTosiem goKyMeHTe TepMUH «dapmaueBTU4eckas KOMMo3numsi» o3HadaeT
nobyro hopmy dapmaueBTUHECKON KOMMO3NLMK, U3BECTHYIO CNeLMannucty B AaHHOW
obnactn TexHukn. B HacToswem fokymeHTe dapMaueBTMYeckas KOMMNo3nLmMs MOXET
npeacTaBnaTb cobon, Hanpumep, PpacTBOP AN UHBEKUMA. ITO MOXKET BbITb, HAaNpUMep,
pacTBOp AN MHBEKLUMIW, HAanpuMep, ANA MECTHOW NN CUCTEMHOW MHBEKLMN, HanpuMep,
B (PM3MOMNOrMYECcKON CbIBOPOTKE, B PacTBOPE MHOKO3bl ANS MHBEKLUUA, B NPUCYTCTBUN
3KCLMMUEHTOB, Hanpumep, AEKCTPaHOB, HanpuMep, B KOHLUEHTpaumusaX, W3BECTHbIX
cneumanucTy B AaHHOW obnacty TEXHUKKW, Hanpumep, OT O4HOro MUKporpamma 4o bonee
MunaMrpammoB Ha mn. ®apmaueBTudeckas KOMnos3mvumsa MoxeT ObiTb, Hanpumep,
NEKapCTBEHHbIM CPEeACTBOM, MNpeAHasHayYeHHbIM ANs  NepopansHoOro BBEAEHWUS,
BbIOpaHHbIM M3 TPynMbl, BKMOYAKOLWEN XMOKAMA COCTaB, LUMMNYYYHO NepopanbHyo
NEKapCTBEHHYO (OpMy, MepoparnbHbI MOPOLLOK, CUCTEMY M3 MHOXECTBa 4acTul,
ANCMeprmpyemMyto BO pTy NEKapCTBEHHYO (bopMmy.

Hanpumep, korga apmaueBTMyeckaa KOMMNO3MUMS NpefjHasHadeHa pAans
nepoparnbHOro BBEAEHMS, OHa MOXeET BbITb B hOPME XMAKOro npenapara, BbibpaHHOro
M3 Trpynnbl, BK/OYaKOWEN pacTBOpP, CUPOM, CyCneH3u unn amynbceuio. Korpa
dhapmaueBTUYECKan KOMMO3ULMA Haxogutca B OPME  LUMNyYern nepopanbHOm
nekapcTtBeHHoM OpPMbl, OHa MOXET ObiTb B opme, BbIGpaHHOM U3 rpynmbl,
BKNHOvaroLen TabneTtkuy, rpaHynbl, nopolwkn. Korga dapmauesTnyeckas KOMMo3nums
HaxoauTCcs B hOpMe NepopanbHOro NOpoLLKa UM CUCTEMBbI N3 MHOXECTBA YacTul, OHa
MOXeET ObITb B popme, BbIOpaHHOW M3 rpynnbl, COCTOSALLEN N3 LLAPUKOB, rpaHyr, MUHN-
Tabnetok M mukporpaHyn. Korga dapmaueBTU4eckas KOMMO3VUMA HaxOAuTCa B
A03MpOBaHHOM hopme, ANCMEPTMPYEMOM BO PTY, OHa MOXET ObITb B opMe, BbiDpaHHON

N3 rpynmnbl, COCTOSILLEN M3 TabneTok, AUCneprupyembix BO PTY, TMOMDUNN3MPOBAHHbIX
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Kancyn, TOHKUX MIEHOK, XXeBaTeNbHOM TabneTkun, TabneTky, kancynbl UM MEQULIMHCKON
XeBaTenbHOW PE3UHKM.

CornacHo HacTosiemMy M300peTeHuto dapmMaleBTMyieckass KOMMo3mumMa MOoXeT
npeacTaBnsaATb coboM apmMaLeBTUYECKY0 KOMMO3ULMIO ANS NepoparnbHOro BBELEHWS,
Hanpumep, BykkanbHOro n/mnun cyGnuHreansHOro, Hanpumep, BbIGPaHHy0 13 rpynmnkbl,
BKIOYaroLLen ByKkkanbHbIle U CyOnuHreaneHble TabneTkn, NacTUnkK, Kannu, pacTeop
ANS cnpees.

CornacHo HacTosiemy m3obpeTeHuto apmaueBTMyeckas KOMMO3NLUSA MOXET
ObiTb  bapmaueBTUHECKOW KOMMO3ULMEN ANSA MECTHOro wunv TpaHcaepmarnbHOro
BBEAEHWNA, Hanpumep, BbIOPaHHOM W3 rPyMnbl, BKMAYAKOLWEN Masn, KPeMbl, renu,
NOCBOHbI, NNACTLIPU 1 MEHBbI.

CornacHo HacTosiemMy M300peTeHuto hapmaleBTnyeckas KOMMNo3mumsa MOXeT
ObiTb papMauUeBTUYECKOM KOMMO3UUMEN ANS HasanbHOro BBEAEHWS, HanpuMep,
BbIOPaHHOWN 13 rpynmbl, BKIOYAKOLWEN Ha3anbHbIM Kanmm, HasanbHbl CNpen, HasanbHbIN
MOPOLLIOK.

CornacHo HacTosileMy W300peTeHnto hapMaleBTUYeckas KOMMo3MLMS MOXET
npeacTaBnaTb CobON  hapmMaueBTUYECKYI0 KOMMO3ULMIO ANS  NapeHTeparnbHOro
BBEAEHUS, Hanpumep, MOLKOXHOrO, BHYTPUMBbILLEYHOTO, BHYTPUBEHHOTO,
BHYTPUapTEPUAanNbLHOrO, UWHTPakpaHuManbHOro, WHTpartekansHoro. [peanoytuTensHo
hapmaueBTUYECKasi KOMMO3ULMSA MOXET NpeacTaBnsTe cobor dapmManeBTUYECKYHO
KOMMO3ULMIO ANS BHYTPUapTEPManbHOrO /MM MHTpakpaHuansHOro BBEAEHUS.
Komnosnums no HacTosLweMy n3oBpeTeHNI0 MOXET Takke CoaepXKaTb No MEHbLLEN Mepe
OOVH APYrON akTUBHbLIA UHIPEAMEHT, B YaCTHOCTM APYrol TepaneBTUYECKM aKTUBHbLIN
WHrpeaueHT, Harnpumep, ANS OAHOBPEMEHHOrO, pasfeflbHoro WM CTyMeH4YaToro
NPUMEHEHNS BO BPEMEHM B 3aBUCUMOCTM OT UCMOSb3YEMOrO raneHoBoro coctara. dT1oT
LPYrOv MHrpeaAneHT MOXET BbITb, HAaNPUMEP, aKTUBHBIM MHIPEAVNEHTOM, UCTIONb3YEMbIM,
HanpuMep, MpU NEeYEHUN NOAXOAAWMX 3aboneBaHuii, KOTOpble MOTYT pPasBUTLCHA Y
naumeHTa, MMEKOLWEro W3MEHEHMe WWnM MNOBPEXLEHME remMaTo3HLedanM4eckoro
Bapbepa. OHM Takke MoryT ObiTb PapmaueBTUYECKMMM MPOAYKTaMMK, W3BECTHLIMMU
cneumanucty B gaHHoM  obnactu  TEXHWKKW,  Hanpumep,  aHTubuoTukamu,
NPOTMBOBOCNANUTENBHLIMW  CPEACTBAMM, aHTUKOAarynsiHTamun, HEMpONpPOTEKTOPaMW,
NHrMBUTOPaMM  aUeTUNXONMHACTEPAasbl, aHTUAENPecCaHTamy, MNpPOTMBOBUPYCHBIMM
npenaparamu.

CornacHo M3o0peTeHno KOMMO3NLMS MOXET BBOAUTLCS, HAaNpUMep, eXefHEBHO,
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ABaXAbl B CYTKU N eXeHefernbHo. 3TO MOXET ObITb, HanpUmMep, BBEAEHWE OAWH pa3 B
[eHb, ABa pasa B AeHb unun bonee.

CornacHo M300peTeHMo KOMMO3ULMS MOXET BBOAMTLCS, Hanpumep, B TeyeHue
nepuoga or 1 aHa A0 3 MecsueB, Hanpumep, B TeyeHue 2 mecaueB. Hanpumep,
KOMMO3WLMKO MOXHO BBOAUTL B TeYeHME 3 MECALIEB C EXXE4HEBHbIM BBEAEHVEM.

OBbekToM  Hactoswero  m3obpeTeHus  Takke  ABMASeTCS  NPUMEHEHue
hapmaLeBTUHECKON KOMNO3NLMK, coaepxallen BMoCOBMECTMMbIN NoNMMeEpP hopMy bl
AaXxYy () wnn AaxXxYyZz (Il) onsa npousBOACTBa feKapCTBEHHOro cpefctea AnA
3awmTbl W/nnn penapauumn/BocCTaHOBNEHNA reMaTosHLedanmyeckoro bapeepa.

BruocoBmecTMbIV NONMMEP onpefeneH Bbille.

B 3TOM BapuaHTe OCyLLUEeCTBNEHUS TEPMUH «NIEKAPCTBEHHOE CPEACTBO» crneayet
NOHMMAaTb Kak 03HavaroLwmn dhapmMaLeBTUYECKY0 KOMMO3ULMIO, KaK OnpeaerieHo Bbille.

MpenmyLlecTBeHHO n3obpeTtartenn NPoLEMOHCTPUPOBanM, YTo BUOCOBMECTUMBIN
nonuMep HeOoXMAaHHO MO3BOMAET KakK YCKOPATb — pernapaumio/BOCCTaHOBMNEHME
remartoaHueddanmyeckoro bapbepa, Korga nocnefHUn U3MEHAETCS, Kak Ha CTPYKTYPHOM,
Tak W/nnm PyHKUMoHansHOM ypoBHe. Kpome Toro, nsobpertartenn npogeMoHCTpupoBany,
4yT0 OMOCOBMECTUMBIA  MONMUMEP, BLIFOAHO W HEOXMaaHHo, obecneuyvBaeT
dyHKLUMOHaNbLHOE BOCCTaAHOBMEHME remartosHuedanmyeckoro bapbepa, B 4aCTHOCTM
BOCCTaHOBINEHME €ro NPOHNLAEMOCTU, HE3ABMCUMO OT MPUYMHBI U/UNIN NPOUCXOXKAEHNSA

ero moandukaumm n/mnmn N3MeHeHms.

KpaTtkoe onucaHue rpajpmueckux matepuanos

Ha ®ur. 1 npeacraBneHO M3MEHEHME MPOHULAEMOCTU reMaTosHUedanny4eckoro
Bapbepa (F'9b) nocne nwemmnyeckoro oCTpPoro COCYAMCTOrO HapyLLEHWSA B 3aBUCMMOCTM
OT BPEMEHW, OpaMHaTa COOTBETCTBYET MPOHMLAEMOCTM, a abcuymcca COOTBETCTBYET
BPEMEHN B Yacax.

Ha owur. 2 npeacraeneH npumep CTPYKTypbl OUMOCOBMECTMMOrO MONMMEpa,
Hanpumep, CTpyKTypy coeanHermns OTR4132.

Ha owur. 3 npeacraBneHa rucrtorpamma, AEMOHCTpUpYOLWas W3MeHeHue
npoHuuaemoctn 'Ob B npeacraBnaowmx nHTepec obnacTtax, U3y4YeHHbIX C MOMOLLBHO
MPT. Ha aton curype abcumcca COOTBETCTBYET BPEMEHN B Yacax WUnv AHSAX nocne
NLIEMWM FONOBHOrO Moa3ra: 4Yepes 1 yac, 3 vaca, 24 yaca, 48 yacoB u 7 gHen nocne
nwemmn. [lonyyeHHble 3Ha4YeHWs COOTBETCTBYKOT CpegHemMy +/- CTaHZapTHOMy

OTKNOHeHWto. Ha 3ton dwurype opauvHata COOTBETCTBYeT 00beMy W3MEHEHUs
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yenoctHocT OB B MM3. 3HaueHus, MOnydYeHHble ANSA KPbIC, KOTOPbIM BBOAWUIM
KoMno3unumio, copepxawyto duocomectumbin nonuvep (OTR4132), npeacraBneHb!
BenbiMM Nonocamu, 3Ha4eHMs, NONyYeHHbIE AN KPbIC, KOTOPbIM BBOAWUNN KOHTPOSbHYHO
KOMMNO3WULUMIO, NPeACcTaBneHbl YePHbIMU NONOCaMM.

Ha ®ur. 4 npegcrasneHa ructorpaMmma, 4EMOHCTpUpYoLasa npoHuyaemocts '9b
nocre MwemMum rofioBHOro Mo3ara nyTem okpalmBaHus CMHUM OBaHca. Ha atoun dourype
opavHaTa npeactaBnaeT KOMMYEeCTBO CUHEro 3JBaHCa B MKI/T MO3roBOM TKaHW B
COOTBETCTBMM C 0OnacTtbto MWEMUN LEHTPanbHOW HEPBHOW CUCTEMBI, & WMEHHO
nncunarepansHOM WnM  KOHTpanarepanbHOW. 3Ha4YeHWs, MOonyyYeHHble ANA  KpbIC,
KOTOPbLIM BBOAWUIIN KOMMO3MLMIO, codepxallyro bnocoBmectuMbin nonumep (OTR4132),
npeacTaBneHbl CepbiMW MONOCaMK, 3HAYEHUs, MOMyYeHHble ANS KPbIC, KOTOPbIM

BBOAWIN KOHTPOJIBHYHO KOMMNO3NUWIO, NpeacTaBeHbl YHePHbIMU NOJ1IOCaMM.

Npyrve npenmyllecTBa Takke MOryT ObiTb BbISIBNEHbI CNELManMcToM B AaHHON
06nacTn TEXHWKM MPU YTEHUN NPUBELEHHbBIX HKE NMPUMEPOB, NPOUNIIHCTPUPOBAHHBIX

npunaraeMbIMm urypamm, nNpuBeaeHHbIMU B KQYECTBE UMMHOCTPaLmK.

NMPUMEPbDI

Mpumep 1: NpumeHeHne GUOCOBMECTUMOrO NonMMepa AnA NeYeHUs HapyleHusA
rematosHuedanuueckoro ©Oapbepa UM (PYHKUMOHANBLHOIO BOCCTAHOBIEHUSA

remarto3aHuedanumueckoro 6apbepa

A. Mony4yeHne BNOCOBMECTUMbIX NONTMMEPOB.

CuHtes  OuocoBmectuMbix  nonumepoB, RGTA, wumpoko onmcaH B
NpeaLwecTBYOLWEM YPOBHE TEXHWKM, Hanpumep, B nateHtax CLUA Ne 7396923,
osarnaeneHHoM «Process for the sulfonation of compounds comprising free hydroxyl
(OH) groups or primary or secondary aminesy, a Takke B 6ubnmorpamnyeckon CCbinke
Yasunori |. et al., Biomaterials 2011, 32: 769e776) n Petit E. et al., Biomacromolecules.
2004 Mar-Apr; 5(2):445-52 [28].

N3BecTHO 1 onncaHo Heckonbko RGTA, B Tom uncne OTR4120, ans KOTopbIX eCTb
MHOFOYUCIEHHbIE NYyOnMKaUMM MO LOKIMMHUYECKMM WU KIMHUYECKUM MCCREeA0BaHUSAM
(RGTA®-based matrix therapy - A new branch of regenerative medicine in locomotion.
Barritault D, Desgranges P, Meddahi-Pellé A, Denoix JM, Saffar JL. Joint Bone Spine.
2017 May;84(3):283-292. DOI: 10.1016/.jbspin.2016.06.012 [29], RGTA® or
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ReGeneraTing Agents mimic heparan sulfate in regenerative medicine: from concept to
curing patients Barritault D, Gilbert-Sirieix M, Rice KL, Sineriz F, Papy-Garcia D,
Baudouin C, Desgranges P, Zakine G, Saffar JL, van Neck J. Glycoconj J. 2017 Jun; 34
(3): 325- 338. DOl 10.1007/s10719-016-9744-5 [2]. CoeguHenne OTR4131
npeacraenseT cobon coeanHeHne, cogepxallee paaukan Z, KOTopbia NpeacTaBnseT
cOBON XKUPHYH KUCMOTY, @ MMEHHO YKCYCHYIO KMUCIIOTY, Kak onucaHo B nybnukaumm
Frescaline G. et al, Tissue Eng Part A 2013 Jul; 19 (13-14): 1641-53. DOI:
10.1089/ten. TEA.2012.0377 [30]), Randomized controlled trial demonstrates the benefit
of RGTA® based matrix therapy to treat tendinopathies in racing horses. Jacquet-Guibon
S, Dupays AG, Caudry V, Crevier-Denoix N, Leroy S, Sineriz F, Chiappini F, Barritault D,
Denoix JM. PLoS One. 2018 Mar 9; 13 (3): e0191796. DOI:
10.1371/journal.pone.0191796 [31]. Hdpyrve coeanHeHUsa Takke onncaHbl B NaTeHTHbIX
fokymeHTax US06689741, US2014301972A 1, B KOTOpbIX Z npeacTaBnseT cobown
aMUHOKMCIOTY, Takyto kak deHunanaHuH (Heparan sulfate proteoglycans mediate
internalization and propagation of specific proteopathic seeds. Holmes BB, DeVos SL,
Kfoury N, Li M, Jacks R, Yanamandra K, Ouidja MO, Brodsky FM, Marasa J, Bagchi DP,
Kotzbauer PT, Miller TM, Papy-Garcia D, Diamond MI. Proc Natl Acad Sci US A 2013
Aug 13; 110 (33): E3138-47. DOI: 10.1073/pnas.1301440110 [32]) wnm ppyroe
rnapodobHoe coeaunHeHne (Structure-activity studies of heparan mimetic polyanions for
anti-prion therapies. Ouidja MO, Petit E, Kerros ME, lkeda Y, Morin C, Carpentier G,
Barritault D, Brugére-Picoux J, Deslys JP, Adjou K, Papy-Garcia D. Biochem Biophys
Res Commun. 2007 Nov 9; 363 (1): 95-100 [33]).

B. dyHKUMOHaNLHOE BOCCTaHOBNEHME remaTosHuedannyeckoro 6apbepa ¢ NOMOLLBHO
BMOCOBMECTUMOrO NonMmepa

B Hacrosawem npumepe oueHuMBaeTca BNMAHME OMOCOBMECTUMOro nonvmepa
cornacHo nsobpeteHnto, RGTA, Ha npoHuuyaemocTs ['Ob nocne nameHeHus, Hanpumep,
nocrne oCTporo HapyLueHnss Mo3roeoro kposoobpatueHna (OHMK).

B stom npumepe ucnonb3osann mogens OHMK kpbicbl. 310 Obina uvwemmsa
FONOBHOrO MO3ra MPOAOIKUTENBHOCTBIO 1 4ac, A[OCTUrHyTas MyTeEM  OKKIH3UU
LepebpanbHON apTepun BHYTPUMNPOCBETHLIM NMyTEM C nocneayowen penepdysven. B
Ka4ecTBe KpbIC MCNons3oBann camuos Kpblic Cnper-[oynu co cpegHen maccom 300-350
r. KonmyectBO MCNOMb3yeEMbIX KPbIC COCTaBMANO OT YETbIPEX A0 LLECTU KPbIC Ha rpynny

3a pa3. B atom mogenu Xxopowo W3BECTHO, YTO MNpoHUUaemocTs DB nocteneHHo
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yBenmumBaeTcs, 4oCTurad nuka Yyepes 24-48 yacos nocne NHAYKUMU ULeMnM rofioBHOMO
mo3zra (Garrigue et al. 2016 [6];, Sharif et al.,, 2018 [16]). Ha dur. 1 npeacraBneHo
N3MEHEeHMe NPOHULIAEMOCTM B 3aBUCUMOCTU OT BPEMEHM B MOLENN, UCMONb3YEMOW, Kak
onuncaHo B Abdullahi et al., 2018.

OueHky nponHuyaemoctn BB nposogunu ¢ nomowbto MPT nocne wHbekuuu
KOHTpacTHoro areHTa Dotarem® B pasHoe Bpems: 4epes 1 yac, 3 vaca, 24 yaca, 48
YacoB W 7 [QHEW Mocne MWWeMUW rorioBHOrO Moa3ra. JTOT KOHTPACTHbIA areHT He
npoHukaeT Yepe3 OB B duanonornyeckmx ycnosmax. KOHTpacTHbIN areHT BBOAMMIU
BHYTPMBEHHO Yepe3 BeapeHHyto BeHy. KOnmMyecTBO KOHTPACTHOro areHrta, BBOAVMMOro
nyTem uHbekumn, coctaenano 200 mkmone/kr (Dotarem (3apernctpupoBaHHasa Toprosas
mapka), Guerbet S.A).

KpbIC, @ MUMEHHO OT 4YeTbIpex A0 NATU XMBOTHbIX B rpynne v 3a pas, nedunu
BrocoBmecTMbIM nonumepom, a MMeHHo RGTA OTR4132 ¢ monekynspHoM maccon ot
100000 go 150000 da. Ha dur. 2 npeacraBneHa CTPyKTypa yKasaHHOro nonvmepa.
Buocosmectumbin nonumep OTR4132 BBoaMnM Yepes 1 yac nocne Uwemmm ronoBHOro
Mo3ra, 06beM BBOAUMOW KOMMO3NLMK, copepxamm koHueHTpauuto 0,5 mr/kr OTR4132,
coctasnan 300 MK Ha XBOCTOBYHO BEHY.

KpbiCaMm, @ MMEHHO OT YeTbIpeX A0 MATU XMBOTHbLIX HA FPynny U Kaxabi pas,
BBOAWIN KOHTPOSNbHBLIV PacTBOpP, TO eCTb prnanonormydeckon coisopotkom (0,9% coneson
pacteop NaCl). KoHTpOnbHbIN pacTBOP BBOAUIU TaKMM e 06pasomMm, Kak 1 KOMMO3ULMIO,
copepxatuyto coeguHeHne OTR4132, a MeHHO Yepes 1 Yac nocne UeMmm rofioBHOMO
Mo3ra, obbemMm BBOAMMOW KOMMO3uUUuK coctaenan 250 MKn, KOTOPYH BBOAWNM Yepesl
OenpeHHYHO BEHY.

HabnrogeHne 3a npoHMLaeMoCTbo U AN dy3nen KOHTPACTHOrO areHTa NPOBOANNN
NyTEM OLEHKN N300paKeHnn, nonyydeHHbix ¢ nomowsto MPT. Habnrogaemble obnactm
LEHTPanbHOM HEPBHOW CUCTEMbI ObiNKM  PacrnonoXeHbl B MOPaKEHHOM ULLIEMUEN
nonyLwapum rofioBHOrO MO3ra, a Takke B 340POBOM KOHTpanarepanbHOM MonyLwapun.
Onpegenenve anddPy3nNM KOHTPACTHOrO areHta Ha MnONyYeHHbIX K300parKeHUsX
npoBOAMM C NOMOLWBK aHanmsa Ha ocHoBe MPT ¢ ucnonb3oBaHWeM
COOTBETCTBYHOLLEro nporpammHoro obecnedenns (Image J (Toprosas mapka) (Wayne
Rasband, NIMH, Mspunena, CLUA)). PacnpocTpaHeHne KOHTpPacTHOro areHta w/unu
NPOHULLAEMOCTL reMaTtosHLUedanmueckoro Hapbepa nokasaHbl Ha dour. 3.

Kak nokasaHo Ha cxeme Pur. 3 KpbICbl, KOTOPbIM BBOAMIIN KOHTPACTHBLIA areHT U

KOHTPOMbHbINA pacTBop, LEMOHCTPUPYIOT MOBbILLUEHHYHO NPOHMLL@EMOCTb
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remaTosHUedannyeckoro bapbepa yepes 24 yaca, 48 4yacoB 1 7 gHen nocne OHMK
(4epHble cTonbupl); 3TW pesynbTaTbl COOTBETCTBOBANM TEM, KOTOPbIE Obiniv NOMny4YeHs! B
CcOBpeMeHHbIX uccnegosanusx (Garrigue et al. 2016 [6]). 9Ta gmarpamma TaKke ACHO U
HEeOXWAAHHO LAEMOHCTPUPYET, YTO NeYeHWe KpbiC OMOCOBMECTMMBIM MONIMMEPOM
OTR4132 no3BonseT 3Ha4nTEeNbHO CHU3UTL NPoHMLEaeMOoCTb TIb vepes 24 1 48 4 nocne
nwemMmn B rpynne Kpbic, nonyyaswmnx RGTA, no cpaBHEHWIO C rpynnon UWEMUA Y KPbIC,
nonyYaBLUMX KOHTPOSbHbLIA pacTeop. B yactHOCTK, pesynbTartbl NPOAEMOHCTPUPOBanm
CTaTUCTMYECKN 3HAYUMOE pasnuyme Mexay Kpbicamu, MosyyYaBLUMMM KOHTPOISbHbIV
pacTBOp, MO CPaBHEHUIO C KpbiCamy, MOMyYaBWMMM KOMMO3MLMIO, COAEPKaLLyHO
BuocoBmecTUMbIN  nonumep cornacHo usobpeteHnto (ANOVA ¢ nocneayrowiym
anocTtepuopHbiM TectoM ¢ HSD-kputepuem Teroku, p <0,05).

PesynbTtaTbl, MNOMy4YeHHble W MNPOUNNKOCTPUPOBaHHbIE Ha dur. 3  [CHO
AEMOHCTPUPYIOT, 4YTO WUCMONb30BaHMe OWMOCOBMECTUMbIX MOMMMEPOB  COrMacHo
N300pEeTEHMIO NO3BONSET COXpaHUTb LienocTHocTb OB nocne OHMK. B wactHocTu, 3Tn
pes3ynbTatbl ACHO AEMOHCTPUPYIOT, YTO NMPUMEHeHNe BMOCOBMECTUMOrO nonumepa B
COOTBETCTBMM C M30OpeTEHNEM NMO3BONSAET Kak 3awmnTtnte M96, n cnocobereoBaTth ero
BOCCTAHOBMNEHNIO, Tak W, B Ccnydae, koraa dwusmnonormyeckme ceonctea [3b
N3MEHSIKOTCA/MOANDULMPYIOTCA, BOCCTaHaBNMBaTb PU3MONOrNMYECKME CBOMUCTBA U/
YMEHbLUATb UX N3MEHEHMS.

B pononHeHue k pesynbTaram, nonyyeHHsIM ¢ nomowsto MPT, npoHMlaemocTb
36 Obina namepeHa nyTemMm OKpalMBaHWUS CUHMM JOBaHCa Mocne MHAYKUMU ULLEMUN
FONIOBHOrO MO3ra B COOTBETCTBMM CO CMOcoboM, onncaHHbIM B AokyMeHTe Hone et al.,
2018 [7]. B kadyecTtBe KpbIC mMcrnonb3oBanu camuos KpbiC Cnper-oynn co cpepHeun
maccon 300-350 r, akcnepumeHT Obin npoBegeH Ha 11 kpbicax, B TOM YMCHE Ha NATU
KpbiCax, KOTOpbIM 4epe3 72 4vaca nocrne WHAYKUMM UWLEMUM TONIOBHOrO Mo3ra
BHYTPMBEHHO BBOAMIM B KOHLEHTPaUum 2% CUHWUIA OBaHCa, KOTOpbIVM HE NpeogonesaeT
36 B hM3NONOrNMYECKMX YCOBUAX, MPU STOM BBOAUMbIN 0O6bEM cocTaBnan 4 Mn/kr, TO
ectb 0T 1,2 o 1,4 mn ansa kpbicbl Maccor ot 300 go 350 r, COOTBETCTBEHHO.

LecTb kpbiCc neumnu GuocoBmecTumbiM nonmmepom, a iumeHHo RGTA OTR4132 ¢
MonekynspHon maccon ot 100000 go 150000 [a, BBogumbiM 4epe3 1 yac nocne
WMHAYKUMN ULLIEMUM TONIOBHOMO MO3ra, Npy 3TOM 0BbeM KOMMO3ULMK, BKIOYAKOLWMIA 03y
2,22 mkr OTR4132, kOTOPbI BBOAUNN BO BHYTPEHHIOK COHHYHO apTeputo, coctasnan 50
MK

MATM KpbiCaM BBOAWINM KOHTPOSbHBLIN PacTBOp, @ WUMEHHO (U3MONOrMYECKYHO
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cbiBOPOTKY (0,9% dumamonornyeckmn pacteop NaCl), BBegeHHbIN TakmMm ke 0Bpasom, Kak
n KomMnosuums, cogepxawasa coegmHeHne OTR4132, a umeHHO 4epe3 1 4ac nocne
WHOYKUMW MLLEMWMU TONOBHOMO MO3ra, OObemM KOMMO3WUMK, KOTOpbIM BBOAWUNU BO
BHYTPEHHIOK COHHYIO apTeputo, coctanan 50 MKn.

Uepes TpmauaTb MUHYT MOCNe BBEAEHWA CUHEro 3BaHCa XMBOTHOMY Oblna
npoBeaeHa BHyTpucepaeYHas MHPy3na prsanonormiyeckoro pacteopa, Mo3r n3Bnekanm
W nonywapusa pasgenanu. 3atem obpasubl n3mens4anu B pocgarHo-conesom Bydepe
n 3atem nomewanu npu 4 °C B npucyTtctBun 60% TPUXIIOPYKCYCHOM KUCNOThbI. 3aTem
obpasubl ueHTpudyrmposanu (1000 g B TeueHmne 30 MUHYT) M cynepHaTaHT cobupanm
ANS CYMTbIBAHWA nokasaHu cnekTtpodoTomeTpa npu 610 HM. [MapannensHo Obin
NoAroTOBMNEH AManasoH BO3pacTaroLmxX KOHLEHTpaLuin CUHEro JBaHca.

OkpalleHHyt0 CMHMM 3BaHCa TKaHb, [MPUCYTCTBYIOLYHO B COBpaHHOM
cynepHaTaHTe, 3aTeM KONMMYECTBEHHO Onpeaenanm npy noMoLLy CNeKTPodOTOMETPUM C
namepeHmem npm 610 Hm.

Ha ®ur. 4 npeacraBneHbl pesynbTarhl, NOMyYeHHbIE NO OTAENbHbIM CyDbekTam.
PesynbTaTtbl, MNOMy4YeHHbIE B Trpynne KOHTPOSbHbIX >XMBOTHbIX, AEMOHCTPUPYIOT
3Ha4MTENBHOE M3MEHEHME NpoHMUaemocTn Ob B uncunarepanbHOM Nonywapum no
CpaBHEHWIO C KOHTpanartepanbHbiM nonywapuem (2-ctopoHHun ANOVA (p «rpynnay =
0,1582; p «nonywapwune» = 0,0933; p «rpynna * nonywapue» = 0,0175) ¢ nocnegyrowmm
anoctepunopHeiM Tectom ¢ HSD-kputepmem Toertokm ¢ p = 0,0374). HeoxmgaHHo He
HabnoganM HUKakoM pasHUUbl Mexay uvncunareparnbHbiM W KOHTpanaTteparnbHbIM
nonyLwapusaMm B rpynne XXMBOTHbIX, Nony4YaBwmnx bruocosmectumbivi nonumep OTR4132
(2-cTopoHHMI gucnepcnoHHbIn aHanm3a ANOVA (p rpynna = 0,1582; p «nonywapue» =
0,0933; p «rpynna * nonywapwe» = 0,0175) ¢ nocnegyroLmm anoCTePUOPHBLIM TECTOM C
HSD-kputepuem Totokm ¢ p = 0,9965). Kpome TOro, aHanmabl Takke AEMOHCTPUPYHOT
CTaTUCTMYECKN 3HAYMMOE YMeHblleHne wu3mMeHeHna [Ob B uvncunatepansHOM
nonywapum y XUBOTHbIX, MNonyvasBwmnx 6GuocoBmectumbin nonumep OTR4132, no

CPaBHEHMIO C KOHTPOSIbHBIMA KMBOTHBIMU (2-CTOPOHHUA AUCMEPCUMOHHBIA  aHanmsa

ANOVA (p «rpynna» = 0,1582; p «nonywapwe» = 0,0933; p «rpynna * nonywwapuey

0,0175) ¢ nocrneayrowmm anoctepuopHeiM Tectom ¢ HSD-kputepmem Tbroku € p
0,0439).

JTOT nNpuMep HACHO AEMOHCTPUPYET, YTO MPUMEPbI KOMMO3UUMM  COrnacHo
n3obpeteHnto, copepxawen nonumep Qopmynbl  AaxXxYy unm  AaXxYyZz,

NpPenMyLLEeCTBEHHO MO3BONAT 3awmtuTb OB n/mnm BocctaHoOBUTE PU3NONOrMYECKME
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ceonctea [OB. B vacTHOCTW, 3TOT MpuMMep SACHO AEMOHCTPUPYET, YTO MNpUMEpPbI
KOMMO3MLUMM COrnacHo ns3obpeteHunto, cogepxailen nonumep gopmynsl AaxXxYy mnm
AaXxYyZz, no3BoNgaT coxpaHuTb LenoctHocTb OB nocne OHMK. B wactHoCTK, 3TK
pesynbTarbl ACHO AEMOHCTPUPYIOT, YTO MPUMEHEHME DMOCOBMECTUMOro nonvmepa B
COOTBETCTBMM C M30DpeTEHNEM NO3BONSAET Kak 3awmTtute OB, n cnocobctBoBaThH €ro
BOCCTAHOBMNEHNIO, Tak W, B Ccrydae, korga dwusmnonormyeckme csouctea [3b
N3MEHSKOTCA/MOANMPULMPYIOTCHA, BOCCTaHaBNMBaTh PU3NOMOrM4eCckme CBOMUCTBA W/Unn

YMEeHbLAaTb X N3AMEHEHNA.

MNpumep 2: NpumeHeHNe GUOCOBMECTUMOrO NonuMmepa asns eYeHns USMeHEeHHOro
rematoaHuedannueckoro ©Oapbepa UM (PYHKUMOHANBLHOrO BOCCTaHOBJIEHUA

remarto3aHuedanuueckoro 6apbepa

Uenoeky, 75-neTtHemMy MyxumHe (75 Kr), cTpagaroemy HeBPONOrnYecKumMmm
paccTpoucTBamMn, B YaCTHOCTU KOTHUTUBHBIMW PacCTPOUCTBaMMK, CBA3a@HHLIMU C
HECKONbKMMN CEPLAEYHO-COCYANCTbIMM 3ab0neBaHUsS MK, Kak OTMETUNM HEBPOMOry,
KOTOpbIE MPUBENU K M3MEHEHMSIM B remaTtosHuedanmyieckom bapbepe, obecneunsanm
neyeHne BGMOCOBMECTUMBIM MONMMMEPOM, a UMeHHO coegunHeHnem OTR4120 B Buage
exeaHesHoro npuema 30 mn 100 mkr/mn BogHoro pacteopa OTR4120 B TeueHne 45
aHen. Beoaumasa posa cocrasnana 3 mr/aeHb Ha 75 kr unu 40 mkr/kr/aeHb. Mocne
BBEAEHMS HEBPOMOrM, a Takke nevalmn Unnm HanpaesnstoWMA Bpay N YneHbl CEMbU
nauyeHTa Habnogann ynyyeHne KOrHUTUBHBIX GOYHKLMIA.

Apyron yenosek, 85-neTHANA XEHLWMHA, C CEPbE3HbIMKU NpodnemMammn ¢ NamMaTbIO, B
YaCTHOCTW, C TPYAHOCTSMW B YTEHUMM WU Yy3HaBaHUM NHOAEN, OCOBEHHO OnmM3Kkmnx
POACTBEHHMKOB (YNIEHOB CEMEN), HECMOCODHOCTLIO NUCaTh UT. 4. Yenosek (BECOM OKONO
60 Kkr), y KOTOporo awarHoctmpoBaHa ©OonesHb Anburemmepa ¢ KOSPPULMEHTOM
coumanbHON HeAOCTaTOYHOCTM, YTO yKasbIBaET Ha U3MEHEHWE reMaTo3HLedanm4yeckoro
Bapbepa, neumnca nytem cybnuHreansHoro npvema po3bl OTR4120 ot 300 go 100
MKkr/mn mnmn 0,5 Mkr gBa pasa B Hegento (0,5 MKr/kr aBa pasa B Hegento). [Nocne neveHns
B TeueHMe 6 MecaueB y nauveHTa ynyuwmnnmcb KOrHUTUBHBbIE (DYHKLMKM, coumanbHbIe
OTHOLLEHWSA, HanNpUMep, C OKPYXXaroLLMMK, OCODEHHO C POACTBEHHNKAMWN U MEAUNLIMHCKUM
nepcoHanom, OH CMOT 3BOHUTb, BbIXOAUTb Ha ynuuy, BUAETLCA C APY3bAMU, UrpaTb B
«Ckpabbn» n 1. 4. 91 ynyywenns Obiny, B YaCTHOCTW, CBA3aAHbI C yryulLEeHWEM U

BOCCTaHOBNEHNEM DYHKLMI remaTosHUedanmyeckoro bapbepa.
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dopmyna nsobpereHus

1. ®apmaueBTMyeckaa KOMMNO3UUMA ANS MPUMEHEHUS B KayecTBe eKapCTBEHHOro
cpenctea Anga 3awmtbl U/unm penapauymm/BOCCTaHOBMNEHUS reMaTtosHLuedanny4eckoro
Bapbepa, NpuyeM ykasaHHas KOMNo3nLUSA COAEPXKUT:
- BruocoBmeCTMMBIN NonUMep cregyrowen obuen oopmynsl (1)
AaXxYy (I)
roe:
A npeacraesnsaeT cobom MOHOMED,
X npeactaenget coboun rpynny R1ICOORz2 nnn — Re(C=0)R10
Y npeacrasnaet cobon O- nnu N-CynbgoHaTHyo rpynny, KoTopas CoOOTBETCTBYET
opHou n3 cnegyrowmx opmyn -R3QSO3R4, -RsNSO3Rs, -R7SO3Rs, rae:
Ri, Rs, Rs n Ro HesaBucumo npeacraBnaor cobon anudatnyeckyro
yrneBoAopOAHYHO Lenb, HeobasaTenbHo pasBeTBNEHHY U/UN HEHACBILLEHHYHO,
koTopas HeobssaTenbHO COAEPKUT OAHO Unn Bonee apomaTuyeckux Komew, 3a
ncknroyeHnem G6eHsunammHa mn  6eHannammHcynbdoHata, R2, R4, Re n Rs
He3aBMCMMO npeacTasnaT cobon atom Bogopoaa unm katuoH M*, n R7 n Rio
HE3aBNCMMO NPEACTaBNAT COOOM CBA3b, annaTMHecKyro yrneBoa0pOLHYHO LiEnb,
HeobA3aTenbHO PasBETBIEHHYIO /UMM HEHACLILLEHHYHO,
a npeacraBnsaeT KONM4eCTBO MOHOMEPOB,
X NpeacTaBnaeT cobom cTeneHb 3aMeLLeHna MOHOMEPOB A rpynnamm X,
y npeacraBnsaeT cobom cTeneHb 3ameLLeHs MoHoMepPoB A rpynnamun Y.
2. Komnoavuusa pns npumeHeHma no n. 1, oTnuyarwaacs Tem, 4YTo ykKasaHHas

KOMMNO3NLUMS LOMNOMNHUTENBHO COAEPXKUT rManypoHOBYHO KUCMOTY.
3. Komnosuupa ansa npuMeHeHna no n. 1 unu n. 2, oTnnyarowascsa TeM, YTo MAEHTUYHbIE
UnNn pasHble MOHOMeEpbl A BbIOpaHbl K3 caxapoB, CHOXHbIX 3PUPOB, CNMPTOB,

aMWHOKNCIOT, HYKNeoTnAO0B, HYKIENHOBBLIX KUCIOT, 6enkoB nnun nx NPOM3BOAHbLIX.

4. Komnosmuma gna npuMeHeHnsa no mobomy m3 nn. 1-3, oTnuyarowanca TeM, 4To

NLEHTUYHBbIE UMK Pa3Hble MOHOMEpPbI A BbIOpaHbl U3 CaxapoB UK X NPOU3BOAHbIX.

5. KoMnosmuusa gns npuMeHeHna no n. 1 unum n. 2, oTimyarowasca TeM, YTO KONMYEeCTBO
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MOHOMEpPAa «a» TakOBO, YTO Macca ykasaHHbIx nonumepoB dopmynel (1) 6onbwe mnnm

pasHa 2000 ganbToH.

6. Komnosmuma gna npumeHeHns no nobomy na nn. 1-3, otnuyarowascsa Tem, YTo X

coctaensaet ot 10 go 150%.

7. Komnosuvums Ans npumeHeHuss no nobomMy K3 NPEeALIeCcTBYOLWMX MYHKTOB,

OTNM4YaroLWasca TeM, YTO CTenNeHb 3amMeLleHuns «y» coctasnaeTt oT 10 go 170%.

8. Komnosvuma pns npuvMeHeHuss no noboMy ©3 NPEefLUeCcTBYHOLMX MYHKTOB,
OTNMYaKLWAascsa TeM, 4YTO YKasaHHbll OMOCOBMECTMMbIA MONUMEP AOMOSNHUTEMBHO
COAEPKUT (PYHKUMOHANbHBIE XUMUYECKME Tpynnbl Z, OTNNYHbIE OT X 1 Y, CnocobHble
npuagaBaTb yKasaHHOMY MONMMEPY AOMOMHUTENbHbIE Buonornyeckne munu gUsnKo-

XUMNYECKME CBOWCTBA.

9. KoMnosamymsa 4na npuMeHeHna no n. 8, oTnnyarowaacs Tem, YTo CTeNeHb 3aMeLLeHns
BCEX MOHOMEpPOB A rpynnamm Z, npeacraBneHHbIMn BykBOW «z», cocTaBnsaeT oT 1 Ao
50%.

10. KoMnosunuusa ana npuMeHeHns no n. 8 unu n. 9, oTnuyarowascsa Tem, YTo rpynna Z
npeacraenser cobom BewecTBO, cnocobHoe npuaaBaTh YKasaHHbIM - MNOMMEpPam

NyYLLYH pacTBOPUMOCTb UK NIUNOGUIIBHOCTb.

11. KomMnosnuus ana npuMeHeHMa no n. 8, oTnuyarowascs Tem, 4Yto rpynnel Z
WOEHTUYHBI UM pasnnyHbl U BbIOpaHbl U3 rpynnbl, BKNHOYAKOLWEW NpeacTaBnaowme
WHTEPEC aMUHOKUCIOTbI, KUPHbIE KUCMOTbI, XWUPHbIE CIMPTbI, LepaMmuiabl U Ux

npon3BoaHbIe, NI AaXe HyKNeoTUAHble Nocne oBaTesibHOCTN.

12. Komnosuumna gnsa npumMeHenrns no nobdomy mn3 nn. 8—11, otnuyarowancs Tem, 4To

rpynnbl Re 1 R1o He3aBUCMMO 1 HeoBA3aTensHO 3amMmeLleHbl rpynnon Z.

13. Komnoavums ana npumeHeHuss no nobomy M3 nNpealecTBYHLWMX MNYyHKTOB,
oTNMYarLascs Tem, 4YTO yKasaHHbIn OuononMmep BBOAAT ANS  3aWuTbl W/WNU

penapauun/BoCCTaHOBMNEHUS reMaTosHuedanMyeckoro Gapbepa: napeHTepansHO B
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fose o1 0,1 0o 5 mr/kr maccel Tena, nmnm nepopansHo B 4ose ot 0,1 o 5 Mr/kr maccel

Tena, uvnu nHTpakpanuansHo B Ao3e ot 0,1 go 100 mkr*mn™.

14. Komnosmumna gnsa npuMeHeHnss no nobdomy mn3 nn. 2—13, oTnmyarowancs Tem, YTo

KOHLEHTpaLUmMs rmanypoHOBOW KMCNOTbl coctaenseT ot 1 4o 10 mr/mn.

15. lNMpumeHeHe dapmaLeBTUHECKON KOMMO3ULMK, coaepXxallen BrnocoBMECTUMBIN
nonumep cneaytowlen obwen popmynsi (1):
AaxXxYy (1)
roe:
A npeacraesnsaet cobom MOHOMED,
X npeacraengaet coboun rpynny R1COORz nnn — Re(C=0)R10
Y npeactasngaet cobon O- nnu N-cynbgoHaTHyHO rpynny, KoTopas CooTBETCTBYET
opHon n3 cnegyrowmx oopmyn -RzQSO0s3R4, -RsNSO3Rs, -R7SO3Rs, rae: R1, R3, Rs
n Ro He3aBMCMMO NpeacTaBnAoT cobon anudaTnyeckyro yrneBogopOaHYH Lenb,
Heobs3aTenNbHO Pas3BeTBNEHHYIO U/WUNMW HEHACILLEHHYO, KOTopas Heobs3aTenbHO
COAEPXUT OAHO UNnn Bonee apomaTmMyeckmx Konew, 3a UCKMYeHem BeHannammHa
n 6eHsmnamuHcynbdoHata, Rz, R4, Re 1 Rs HesaBucumo npeacrasnsaot cobown
aTtomMm Bogopoaa unu katmoH M*, n R7 n R1io He3aBmcnumo npeacraenatoT cobown

CBSI3b, anndaTMYeckyro YrneBoLopOAHYHO Lenb, HeobA3aTeNnbHO Pa3BETBIEHHYHO

W/ HEHACBILEHHYIO,

a npeacraBnsaeT KONM4eCTBO MOHOMEPOB,

X NpeacraBnaeT cobom cTeneHb 3ameLLeHs MOHOMEPOB A rpynnamm X,

y npeacraBnsgeT cobomn cTeneHb 3aMmeLLeHnsa MoHomMepoB A rpynnamm Y.

ANA  WN3rOTOBMEHMA  NEKapCTBEHHOro  cpeactBa ANg  3awuTbl  W/unu

penapaummn/BoCCTaHOBMNEHUS reMaTo3HLedannyeckoro 6apbepa.
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