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XHUTO3AH C AHUOHHBIM 3APATOM

Hacrosmee un3o0pereHne OTHOCHTCS K KapOOKCHAIKMIXUTO3aHY, CONEPKAIlUM €ro
KOMIIO3ULIUSM, CITOCOOY €ro MOJydeHUs U Pa3HOOOpPa3HbIM €ro MPUMEHEHHUsIM, B YaCTHOCTH, B
o0JyacTu TepamuH, PEeBMATOJIOTHH, O(QTAIBMOJIOTHH, 3CTETHYECKOW MEAHMLIMHBI, IUIACTHYECKON
XUPYPTHH, XUPYPTHH BHYTPEHHUX OPraHOB, I€PMATOJIOTHH UM KOCMETUYECKOH 00IacTu.

CVH.IGCTBVI-OHJI/Iﬁ YPOBE€Hb TEXHUKH

IIpousBoaHbBIE XUTO3aHA YK€ M3BECTHBI, B YACTHOCTH, PACKPBITHI B MATEHTHBIX 3asIBKAX
Kiomed Pharma, ony0nukoBanHbix mox Homepamu WO 2016/016463 u WO 2016/016464, u
COOTBETCTBYIOLIUX MATEHTaX. JDTH MMATEHTHbIE 3asBKU HalleJleHbl HA (U3NYECKHe, XUMUYECKHE
win  (PU3NKO-XMMHYECKHE CBONCTBA MPOU3BOMHBIX XHTO3aHA. TeM HE MeHee, OCTaeTcs
noTpeOHOCTh B YJAYYIIEHUH 3THX KOMIIO3ULMH, B YAaCTHOCTH, B KOHTEKCTE TEPANEBTHYECKOTO
JICUEHUS] TaKUM CIOCOOOM, 4TOOBI 00ECHeYUTh MAIMEeHTaM, KOTOPBIM MOKET MOTPeOOBaThCS
NMPUMEHEHHE TaKWX KOMIIO3ULIUK, ONTUMHU3UPOBAHHBIN TepameBTHYEeCKHil dPQdeKkT u, B
YaCTHOCTH, YBEJIMYUTh COOTHOIIEHHUE OJIb3a/PHCK.

Bo3MoxxHO monydueHHe pPacTBOPUMOIO XHUTO3aHAa IOCPENCTBOM YBEJIMUYEHHUS CTENeHU
aneruuposanus (DA) nyteMm peaneTHIMpoBaHHUsS IPHOHOTO XUTO3aHA. JleHCTBUTEIBHO, MOKHO
NOJIYYUTh COCTaBbl, PACTBOPUMBIE TNpH (u3nosorudeckoM pH, myreM pearneTuanpoBaHus
rpuOHOTO XUTO3aHa, OTHAKO OTMEYAETCSI BO3SHUKHOBEHHE CIEAYIOLIETO:

- O4YeHb OBICTpast Jerpafalus /7 Vivo WIH B AaHAJIOTUYHBIX YCIOBUSIX,

- y cyOBEKTa, KOTOPOMY BBOZST HJIM MMIUIAHTHPYIOT 3TOT XUTO3aH, HAIMPHUMED,
MyTeM UHBEKLHUH WM BHYTPUCYCTABHOW UMILIAHTALIUN, BO3HUKAET UMMYyHHAs PEaKLIUs,

- XUTO3aH HE MOAXOAMT AN TapreTHbIX IPUMEHEHUN U, CJe0BaTelIbHO, He
rapaHTUpyeT AOCTATOYHO YJAOBJETBOPUTENbHOE TepameBTUUECKOe NPUMEHEHHE XUTO3aHa, B
YaCTHOCTH, MOCPEACTBOM UHBEKLIUN WU BHYTPUCYCTABHON UMILTAHTALIUH.

HmeroTcst pa3nuuHbie MyOJUKALNK, KacaroIIuecss KapOOKCHAIKMINPOBAHUS XUTO3aHA U,
B YaCTHOCTH, KapOOKCHMETHJINPOBAHUS XUTO3aHA, TJIABHBIM 00pa3oM, C LEJbI0 COMFOOUITH3AINN
XUTO3aHa. B Teopnu xuto3an umeer Gopmyiy, HE comepkamyr N-aleTHiI-TIIF0KO3aMHHOBOTO
3B€HA, HO Ha MPAKTHUKE XUTO3aH MOJy4aroT U3 XUTHHA, KOTOPbIH, CO CBOEH CTOPOHBI, COAEPKUT
N-aLeTun-riarok03aMUHOBBIE  3BEHbs, U XWTO3aH  HMeEEeT  OMNpEeNeeHHYI  CTeleHb
anermupoBanust (DA), koropas mnpexacraBisier codoit monro  N-aleTH-TIFOKO3aMHHOBBIX
3BeHbeB B xuTo3aHe. CreneHp anerminpoBanus (DA) Xxuro3aHa, Kak PaBUIIO, SIBJISETCS] HU3KOH.
Beimie, ocobenHo Beite 30%, 3T0, Kak MPAaBUIIO, PEalleTHIINPOBAHHBIA XUTO3aH.

Kpome TOTO, KUTaNcKas MaTeHTHAas 3as8BKa CN1431229A Kacaercs
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KapOOKCHMETHJIMPOBAHHBIX MPOU3BOAHBIX XHTO3aHA, B YACTHOCTH, WX THAPATHPYIOIIEH
CHOCOOHOCTH, OAHAKO YKa3aHHAs TAaTEHTHas 3asBKa OrPAHUYMBAETCS STHUM OTJIMYHTEIbHBIM
MPU3HAKOM.

KapbokcumernnupoBaHue XUTHHA, TOJIYYEHHOIO W3 JKHUBOTHBIX HCTOYHUKOB, B
JaCTHOCTH, PAaKOOOPA3HOTO MPOUCXOKAEHUS, TAKXKe PAaCCMATPUBAIOCh B IPEAMIECTBYIOLIEM
ypoBHe TexHUKH. ONHAKO XUTHH pPaKOOOPa3HOrO NPOHMCXOXKIEHUS TPYAHO 3aMECTUTh, B
YaCTHOCTH, HEOOXOAUMO €ro 3aMOPO3UTh U TOALIENAYUBATh JUISI BO3MOKHOCTH €r0 3aMELIeHHS
(cMm., Hampumep, KHTaHCKyl 3asBKy Ha mateHT CN106474569). DrtoT mporecc CIOKHO
peann30BaTh M, B YACTHOCTH, OCYLIECTBUTh B MPOMBILLIEHHOM Maciitade. C npyroii CTOpOHSI,
TAKOH MpOIecC 3aMeIeHNs], OCHOBAHHBIM HA XUTHHE PAKOOOPA3HOTO MPOUCXOKIECHUS], SIBJIETCS
3aTPaTHBIM C TOUKH 3PEHUsl SHEPTUH, UMEET HU3KYI0 BOCIPOU3BOJUMOCTb, U MOKET pasjiaratb
MOJIUMEpP U THAPOJIM30BaTh aleTUbHblE TIPyHIbl N-alleTUJI-IIIOKO3aMHUHOBBIX 3BEHBEB [0
3HAUUTEIbHON CTENEeHHU, ITPU STOM SIBJISAACH TAKXKE TPYAHO KOHTPOJIUPYEMbIM.

Henu n3odperenus

Lenpto m300peTeHUst SBIAETCS pELUICHWE TEXHUYECKOH mpoOJIeMbl, CBA3aHHOW C
oOecrieueHreM COOTBETCTBYIOIIErO IMPOU3BOJHOIO XUTO3aHA, KOTOPOE SBJISIETCS! MOIXOISAIINM
IUISl TIPUMEHEHUs! Y JIIOAEH WM JKMBOTHBIX, B YACTHOCTH, B OOJIACTH TEparyH, PeBMAaTOJIOTHH,
0(TaTbMOJIOTHH, 3CTETHYECKOW MEIULMHBI, IJIACTUYECKON XUPYPIHH, XHPYPTUU BHYTPEHHHUX
OPraHoOB, IEPMATOJIOTHH WIH KOCMETHYECKOI 001acTH.

Bonee KOHKPETHO, LENbIO M300PETEHHsI SIBISIETCS PELICHWE TEXHUYECKOW MpOOIeMBl,
CBSI3aHHOW C oOecredeHneM NOAXOASAILIEr0 IPOU3BOAHOIO XHUTO3aHA, KOTOPOE SIBIISIETCS
NPUTOOHBIM JJISi TIPUMEHEHHs Y JIIOJeH WM JKUBOTHBIX B TEPaNeBTUUECKOH o0mactw, U
SIBJISIETCS, B YAaCTHOCTH, NPUTOAHBIM B KaueCTBE BUCKOCYNIUIEMEHTA W, B YACTHOCTH, MOXKET
OBITh BBENIEHO B CHHOBHAJIbHYIO *KHIKOCTh WJIM CMELIAHO C HEeH.

B wactHOCTH, menpI0 H300peTeHMs SBISIETCS pEIICHHE TEXHUYECKOH MpoOIeMsl,
CBSI3aHHOMW C 00eCreueHneM BOCCTAaHOBJIEHHON CHHOBHAJIBHOM JKUAKOCTH, TO €CTh KOMIIO3ULIUH,
KOTOpasi BOCCTAHABIMBAET CBOICTBA CYCTaBa, HAPUMep, ITyTeM HAJEJIeHUs ero CIIOCOOHOCTBIO
CMa3bIBaTh MIOBEPXHOCTH XPsILLA.

Emme onHOM Lienbto n300peTeHus sIBISIETCS PELICHNE TEXHUYECKON MPOoOIeMBl, CBSI3aHHOM
c oOlecreyeHHeM IPOM3BOJHOIO XHUTO3aHA WM KOMIIO3ULNH, COJepXKaileld ero, Koropas
MPOSABIIIET XOPOLIME CBONCTBA U COBMECTHMOCTb B CMECH C CHHOBHMAJIBHOM JKUAKOCTBIO W, B
YaCTHOCTH, C CHHOBHAJIBHON JXKUIKOCTBIO CYOBEKTa YEJOBEKAa I KMBOTHOTO, HANPUMEp, IS
JIeUYEHUs] apTUKYJIAPHOM WM CYCTaBHOMH MAaTOJOrMM, WM YXYZAIIEHHUs paccMaTpUBaeMou
CHHOBHAJILHOM JKUAKOCTHU.

[enbro M300peTeHUsT TaKKe SIBISIETCS] PEIICHHE TEXHUYECKOW MpOOIeMBl, CBSI3aHHOU C



ofecrieueHHEeM MPOM3BOJHOIO XHTO3aHA WM COJAEpKaIleld ero KOMIIO3ULHMH, KOTOpas
OTPaHWYHMBAET MMMYHHYIO pPEaKLHI0 CyObeKTa M, B YacCTHOCTH, CyOBEKTa 4YeJOBeKa WU
JKUBOTHOT'O, KOTOPBIN MOJy4aeT TaKO€ BBEICHME, HAIpUMeEp, MyTeM UHBEKLHUH MPOU3BOAHOTO
XUTO3aHA WK COAEpKAlLel ero KOMIO3ULIUH.

Eme onHOl menbio M300peTeHHs SIBISIETCS TAKKe PeIleHHe TEXHHUYECKOW MpoOJIeMsl,
CBSI3AHHOW € OO€CredYeHneM MPOU3BOAHOTO XHTO3aHA MIIHM COnepiKalleld ero KOMIIO3ULIUH,
KOTOpast 00JaiaeT XapakTepUCTUKAMHU, UMEIOIUMH HU3KYIO BapuaOelbHOCTh B 3aBUCUMOCTH OT
pH.

Lenpto M300peTeHUsT TaKkKe SIBJIETCS PELISHHE TEXHUYECKONW MpPOOJIeMBl, CBS3aHHOU C
obecrieueHNEeM TMPOU3BOJAHOTO XWUTO3aHA WMJIM COAEpIKaIled ero KOMITO3WLMH, KOTOpash UMeEeT
MNOAXOASAIIYK) OCMOJIJIBHOCTE M 3HadeHue pH, kOoTopoe cuuTaercs NPUTOAHBIM I €€
NPUMEHEHHsT B KOHTAaKT€ C TKAaHbIO CyObEKTa 4YelOBeKa WU >KUBOTHOTO, W SIBISIETCS
MPUEMJIEMOM C TOUKH 3PE€HUsI POAOJIKUTEIbHOCTH KU3HU 71 Sifit, IMMYHOJIOTHYECKON peaKuuu
W/WIM PEaKLUU Ha 9yKePOTHOE TeJIO M OMOMEXaHMUECKUX CBOMCTB, B 3aBHCUMOCTH OT LIEJIEBOTO
TEepPaANeBTUYECKOrO NMOKA3aHUs], B YACTHOCTH, B KOHTEKCTE PEreHePaTUBHON MEIULIVHBIL.

Onucanue n3odpereHus

Heoxxunanno Obuio 0OHapy’KeHO, HYTO NPOM3BOJHOE XWUTO3aHA B COOTBETCTBHU C
HACTOSIIIUM HU300pEeTEeHNEM MO3BOJISIET PEIINTh MO MEHbIIEH Mepe OJIHY U MPEATIOUYTUTENBHO BCE
TEXHUYECKHE NPOOIeMbl, OMTUCAHHBIE BBIIIE B HACTOSIIEM JOKYMEHTE.

Heoxxunanno Obut0 OOHapY)KEHO, YTO MNPOW3BOAHOE XHTO3aHA, AEMOHCTPHPYIOIIEe
ANIEKTPOCTATHUYECKUH 3apsii (XapaKTepH3YIOLIUICA €ro I3eTa-MOTeHIHAaIoM) B nuamnasoHe pH,
cooTBeTCTBYIOIEM pH cpenbl, B KOTOPOH OCYINECTBIISIFOT €r0 BBEAEHUE, W, B YAaCTHOCTH, NPU
pH, paBHOM 7,5, TO €CTb HI)XE ONPEACICHHOTO 3HAYCHUS, MO3BOJINIIO PEIIUTh IO MEHBLIEH Mepe
OIIHYy, & TPEATOYTUTENbHO BCE TEXHUYECKHUE MPOOJIEMBI, ONMHCAHHBIC WJIHM NpENjIoXKeHHble. B
YaCTHOCTH, TAaKO€ TMPOU3BOAHOE XHUTO3aHAa OOECIIeYMBAET CPEACTBA JUI OrPAHUYEHUS
UMMYHHOT'O OTB€Ta CyOBEKTa, KOTOPOMY BBOJIWJIHM NMPOU3BOJHOE XWUTO3aHA WJIM KOMITO3ULIHIO,
COZIEPIKAILYIO €0, OOBIYHO MOCPEACTBOM MHBEKIINH WJIH UMILIAHTALINN.

Hacrosmee m3oOpereHre OTHOCHTCS, COTJIACHO BTOPOMY acCHeEKTy, K IPOH3BOJHOMY
XUTO3aHA, HMEKINEMy T[JKO3aMHHOBBIE 3BEHbs,, N-alleTHJI-TJIIOKO3aMHUHOBBIE 3BEHbS U
TJIFOKO3aMUHOBBIE 3BEHBS, 3aMEIICHHbIE KapOOKCHANKMIBHOW TIPyNIION, NMpUYeM YKa3aHHBIHN
KapOOKCHANIKMIIXUTO3aH UMEET N3€Ta-OTEHINAal, n3MepeHHbli npu pH 7,5, To ecTh paBHbIii -10
MB unm HIKe U MPeAnoOYTUTENBHO PaBHbIH -15 MB nnu Huxe.

B wactHOoCcTH, OBIIO OOHapy)X€HO, HYTO MPOU3BOAHOE XWUTO3aHa TI'PHOHOTO
MPOUCXOXKACHUST MO3BOJIAET PEIINTh IO MEHbIIEH Mepe OJHY M NPEANOYTUTEIBHO BCE

ONMCAHHBIC WUJIH MPEAJIOKEHHBIC TCXHUYCCKUC HpO6J’IeMI:>I. B HaCTHOCTH, IMPOU3BOAHOC XUTO3aHA
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rpUOHOTO TIPOMCXOXKIEHUS] OOECIeYNBAET CPENCTBA AJsl OTPAHUYEHHUS HMMYHHOTO OTBETa
cyOBeKTa, KOTOPOMY BBOJIUIN IPOU3BOJHOE XUTO3aHA WJIH COAEPIKALIYI0 €r0 KOMITO3HLIUIO, KaK
NPABUJIO, ITyTEM UHBEKLIUU WIIH HMILIAHTALIIH.

Hacrosmee wu3oOpereHHe OTHOCHTCS, B COOTBETCTBHM C IIE€PBBIM aCHEKTOM, K
KapOOKCHAIIKMIIXUTO3aHY TPHOHOTO MPOUCXOXKACHUS, UMEIOIEMY IITFOKO3aMHHOBBIE 3BEHbs, N-
alleTUJITITIOKO3aMHHOBBIE 3BE€HBS M INIIOKO3aMHUHOBBIE 3BEHbSI, 3aMEIeHHbIE KapOOKCHAIKUIbHOM
TPYIIOH, TPUYEM YKa3aHHBIH KapOOKCHUANKHMIXUTO3aH MPEANOYTUTENIBHO HMEET CTEelNeHb
3aMelIeHns KapOOKCHANKHIBHON TPYIION, KoTopast cocrasisier Oosnee 20%, BBIPAKEHHYIO B
BUZE KOJUYECTBA MOJIEH 3aMECTHUTEJISI [0 OTHOIIEHHIO K KOJIMYECTBY MOJIEH BCEX 3BEHbBEB.

Ccpnka Taroke Jenaercs Ha MPOM3BOJHOE XMTO3aHA WM 3aMEIIEHHOE MPOU3BOAHOE
XHUTO3aHA.

Xuto3zaH, Hampumep, ymnomuHaercss B peectpe Chemical Abstracts Service mon
perucrpanrioHHeIM HoMepoM (Homep CAS) 9012-76-4.

XUTO3aH, UCIOJB3YEMbIH [UII H300peTeHMs], TNPEHMYILIECTBEHHO HMeeT TIpHOHOe
NPOMCXOXKACHHE M TMPENNOYTHTENbHO TONYyYeH M3 MHLenus rpuda tuma Ascomycetes, U, B
yacTHOCTH, U3 Aspergillus niger, n/umm u3 rpuba Basidiomycetes, n, B yactHOCTH, Lentinula
edodes (mmnrake) w/unm Agaricus bisporus (maMnuHboH). [IpeanoYTHTEIBHO XUTO3aH MOJMYYEH
u3 Agaricus bisporus. XUTo3aH NPENNOYTUTEIBHO 00JaaeT BHICOKOHM CTEMEHBI) YHUCTOTHI, TO
€CTb HMMEEeT YpPE3BBIYAHO HHU3KOE COAep)KaHUe MNpHUMeced, OOYCIOBJIEHHBIX €ro TPHOHBIM
NPOMCXOKACHUEM WM MPOU3BOACTBEHHBIM IMPOLECCOM, U MHUKPOOMOJOTHYECKUM KadeCTBOM,
KOTOpPO€ COBMECTHUMO C €ro NMPUMEHEHHEM B KayeCTBE HMMIUIAHTaTa WU (apMaleBTHUECKON
komno3uuud. OmHUM H3 CrnocoOOB MOJYYEHHsT XUTO3aHA SIBISIETCS CHOCOO, ONHMCAHHBIA B
narentax WO 03/068824 (EP 1483299; US 7556946).

Kak mpaBmiio, XUTHH MOMEIIAOT B BOJHYIO CYCIEH3HIO B MPHCYTCTBHH THAPOKCHAA
HATPUs, TIOCJIE Yero CpeAy HarpeBaroT A0 BBICOKOHW TEMIEpaTypbl B TE€YEHHE BapuabeIbHOU
NPOAOIDKUTEIBHOCTH, KOTOPAst U3MEHSIETCS B 3aBUCUMOCTH OT JKEJIAeMOI MOJIEKYJIIPHON MaccChl.
3aTeM XWUTO3aH OUYUINAIOT MyTeM COMIOOMIM3ALMU B KUCJIOH Cpele U OCAKAAIOT B INEIOYHON
cperne, 3aTeM MPOMBIBAIOT U CyIIAT.

[IpennoyTUTENPHO XUTO3aH MMEET IOCTATOYHYIO CTENEHb YUCTOTHI, MOAXOISAINYIO IS
(bapMareBTHUECKOTO TPUMEHEHHSI.

XUTO3aH MPEUMYILIECTBEHHO OYHMINAIOT U 3aTeM MpennouTurenbHo cymar. [locrie
OYHCTKU CHOCO0 MO M300pETEeHHI0 MOJKET BKJIFOUATh CTAAUI0 CYIIKH KapOOKCHAIKMIXUTO3AHA,
3aTeM HeoOs3aTeNbHO €ro M3MeJb4UeHHe C IoJyueHneM mnopourka. KapOokcHanakmixutozaH
MOKET OBITh BBICYIIEH, HAImpUMeEp, MyTeM BBIIAPUBAHUS BOIbI, HAMpPUMEP, C TOMOIIBIO

nmponaecca paCHbIHI/ITeHbHOﬁ CYLIKH, Ipouecca € NCCBAOOKUKCHHBIM CJIOEM WM C MOMOLIBIO



TEPMHYECKONW CYIIKM B BaKyyMe€ HJIM NpPHU aTMOC(HEepHOM JaBJICHWH, WIH AaXKe MyTeM
TUO(UITU3ALHH.

KapOokcnankunxuto3aH MOXKET OBITh CONMIOOMIIM3UPOBAH B BOJAHOM pacTBOpe W,
Harpumep, B Boe (papMalleBTHUECKH PUEMIIEMOT0 Ka4eCTBa, MOIXOAALIESH ST HHBEKIIMU UITH
UMIUIAaHTAllUK B OPraHU3Me U, B YACTHOCTH, B OPTaHU3ME YeJIOBEKa.

ITonyueHHBIH XUTO3aH MOXKET UMETh PA3IMYHYIO MOJIEKYIISIPHYIO MacCy U, KaKk MpaBUIIo,
HaxoasAmyoocs B nuanasone ot 10000 go 500000.

B cooTBercTBMM C OOHMM BapHaHTOM CpPEIHSSI MOJICKYISIPHAS Macca COCTaBISIET OT
20000 o 60000.

B cooTBercTBUM ¢ OpyruM BapHaHTOM CPEOHSST MOJIEKYJIIpHAas Macca COCTAaBIIACT OT
60000 no 100000.

B cooTBercTBUM ¢ IpyruM BapHaHTOM CPEIHsISI MOJEKYJSIpHAash Macca COCTaBJISIET OT
100000 o 120000.

B cooTBercTBUM ¢ OpyruM BapHaHTOM CPEOHSST MOJIEKYJIIpHAas Macca COCTAaBIIACT OT
120000 o 150000.

B cooTBercTBUM ¢ OpyruM BapHaHTOM CPEOHSST MOJIEKYJIIpHAas Macca COCTAaBIIACT OT
150000 o 220000.

B cooTBercTBUM ¢ IpyruM BapUaHTOM CPEIHSSI MOJEKYJSIpHAash Macca COCTAaBJIAET OT
220000 mo 300000.

B cooTBercTBUM ¢ OpyruM BapHaHTOM CPEOHSST MOJIEKYJIIpHAas Macca COCTAaBIIACT OT
300000 mo 500000.

B cnyuae, xorma XuTO3aH SBIAETCS TONEPEYHO-CIIMTBIM, MOJIEKYJIIpHas Macca
MOTIEPEYHO-CIIUTOTO TIOJIMMEPA, PA3yMEETCsl, MOYKET ObITh TOPA3IO0 BhIIIE.

MO3KHO THIPOJIM30BATh XUTO3aH, YTOOBI YMEHBIIUTD €TI0 MOJIEKYJSIPHYIO MaccCy.

[IpennmouyTUTeNPHO B  HACTOSIEM JOKYMEHTE CpeOHssl MOJIeKYJsIpHas — mMacca
MPEICTaBiIsieT COOON CPENHIOI MOJICKYJISIPHYIO Maccy Mo Bszkoctu (MV), pacCUYUTaHHYIO Ha
OCHOBE XapaKTEePUCTUYECKOH BSI3KOCTH IO ypaBHeHUIO Mapka-XayBUHKA. XapaKTepUCTHUECKAs
BS3KOCTb H3MEpPSIETCS. C TOMOLIBI0 KAMWULIPHOM BHUCKO3UMETPHHM C  HCIIOJIb30BAHUEM
KanmuusipHoro Buckosumerpa tumna Ubbelohde B coorBercTBHMU €O cocoOOM, ONMHMCAHHBIM B
moHorpadpum 2.2.9 Espomeiickoli ¢apmakonen. M3mepeHne BpeMEHHM MpPOTEKaHHsS PacTBOpa
yepe3 NOOXOMALIYK KamwuripHyro TpyOky (Lauda, nHampumep, KammuisipHyro TpyOKy
Ubbelohde 510 01 nmamerpom 0,53 MM) BBIMOJHSETCS C TOMOLIBIO ABTOMATHYECKOTO
Buckosumerpa [-Visc (Lauda), cHayana mpu Ha4aibHOW KOHLEHTPALMH XWUTO3aHA, 3aTeM IS
HECKOJIbKUX pa30aBJIeHUH, HATPUMEP, B COOTBETCTBHH C PEKOMEHIALMSIMH B MOHOTrpaduu 2.2.9.

TTonmxennast XaPAKTCPUCTHYCCKAA BA3KOCTb BBIBOAUTCA JIA Ka)I(I[OfI us3 KOHLIeHTpaLIPIfI.
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[ToHWKEHHYIO BSI3KOCTh HAHOCAT HA TpaduK B 3aBHCUMOCTU OT TEMIIEPATYpPbl, U 3HAYEHHE TPH
KOHIeHTpauuu O 3KCTPANONUPYIOT, YTOOBI BBIBECTH W3 HEE XAPAKTEPUCTHUYECKYIO BSI3KOCTb.
Hanpumep, HeoOXoauMo noCTpouTh rpaduk MOHWKEHHON BI3KOCTH (hed B MIIT) 1 pa3zbaBrieHHiA
B 3aBUCHMOCTH OT KOoHIeHTpanuu C i pa3dasieHuii (I/Mi1) B COOTBETCTBHH ¢ (POPMYJIOH 5.

@opmyna 2. [hred] = (t1 - to) - (1 - C).

Uro0bl paccYnTaTh CPENHION BHUCKO3UMETPHUYECKYIO MAcCy, NMPHUMEHSETCS ypaBHEHHE
Mapka-XayBuHKa ¢ KOHCTaHTaMu k 1 anbga, pekomernosanHbiMU Rinaudo et al. (8: Int J Biol
Macromol, 15, 281, 1993), B COOTBETCTBHH CO CTemeHblo aneTmmupoanus (DA) xurtos3aHa,
COTJIACHO OJTHOW U3 CIEAYIOIIUX TPeX POopMyIL

®opmyna 3. Mv = ([h]/0,082)°7 nng DA 2%

®opmyna 4. Mv = ([h]/0,076)°7 nna DA 10% (nanpumep, 11,5%)

®opmyna 5. Mv = ([h]/0,074)079 nns DA 20% (sampumep, 21%).

Jnsg npoMexyTO4YHBIX 3HadeHuil DA BbINONHSETCS JHUHeNWHas MHTEPHOJALUs IS
pacueTa cpefHel BUCKO3UMEeTpHUeCKOH Macchl (Mv).

[IpennoyTHUTENHHO HCHOIB3YEMBIH XHTO3aH UMEET CPENHIO MOJICKYIISIPHYIO Maccy B
muamasone ot 120000 mo 150000 wnm paxke B auanaszone oT 150000 go 220000, wiu Goiee TOro
nake B auarnasoHe ot 220000 no 300000, wnu nmake Bbime 300000 u OOBIMHO paBHYKO IO
500000.

Taxke, MOKHO M3MEpPUTh KOHEYHYIO MOJIEKYJSIPHYIO Maccy KapOOKCHAIKUIXHUTO3aHA!
HAIpUMeEP, MOKHO HM3MEPHUTh €ro XapaKTEePUCTHUYECKYIO BA3KOCTb C IOMOLIBIO KalMJUIIPHOM
BSI3KOCTH, TOJIy4asi U3 €€ CPEIHIOI MOJIEKYJSPHYI0 Maccy (Mw) (mpenBapuTeNbHO ONpenenB
napamerpel K u anbpa kapOOKCHANKMIXUTO3aHA), WJIH XPOMATOrpahUYecKMM METOMOM,
HarpuMep, reb-MpoHUKaoeil xpomarorpaduei.

Kak mnpaBmio, B KapOOKCHANKUIXHUTO3aHE B COOTBETCTBHH C HW300peTeHHEM
[NIFIOKO3aMUHOBBIE  3BEHbS  NPEACTABIAIOT  coOol  D-rimokozamuHOBble  3BeHbs  (D-
TIIFOKO3aMUHOBBIE 3BeHbsI, N-aleTHiI-D-TriItoK03aMUHOBBIE 3BEHbsI M ITPU 3TOM 110 MEHbLIEH Mepe
OIHO W3 D-rimoKO3aMHUHOBBIX 3BEHbEB U N-aleTHI-D-TIFOKO3aMHHOBBIX 3BEHBEB SIBIISIETCS
3aMELIEHHBIM).

B cootBeTcTBUM ¢ OHUM BapUaHTOM 3aMEIIEHHBIH XUTO3aH MUMEET 3aMELICHHE TOJIbKO
D-rmok03aMHUHOBBIX 3BEHBEB.

B cootBercTBUM C APYrMM BapUaHTOM 3aMEILIEHHBI XWTO3aH HMMEET 3amMeleHue D-
TJIFOKO3aMUHOBBIX H  N-aneTwi-D-TiIroK03aMHHOBBIX  3BEHBEB OJHOBPEMEHHO, B KOTOPBIX
KapOOKCHANIKMJIbHASL TpPYIIa KOBAJEHTHO CBs3aHA C AaMUHOTPYNIIAMH TOJIbKO XHTO3aHA B
COOTBETCTBUHU C OJJHIM BapHAHTOM WJIM OJHOBPEMEHHO C aMHUHOTPYIIIAMHU M THIPOKCUIBHBIMH

rpymnmnamMu XuTo3aHa B COOTBETCTBUU C APYT'MM BapUaHTOM.
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3amelleHUe SIBJISIETCs, KaK IPaBHIJIO, TOJBKO YacCTHUYHBIM, HE BCE 3BEHbS SIBJIAIOTCS
00513aTeTbHO 3aMELIEHHBIMH.

B coorBercTBMM € OJHHMM BapUaHTOM OCYLIECTBJIEHHs CTeNeHb 3amMelieHus D-
[JIIOKO3aMUHOBBIX 3BEHbEB, BbIpa)K€HHAs B KOJIMUYECTBE MOJe D-riroko3aMUHOBBIX 3BEHBEB IO
OTHOLICHWIO K KOJUYECTBY Moy BcexX 3BeHbeB (D-rmroko3amMuHOBBIX U N-amerui-D-
INIFOKO3aMUHOBBIX 3BEHBEB, 3aMEIIEHHBIX WM HE3aMEIEeHHBIX) 3aMEIleHHOrO XHUTO3aHa,
cocrasiisgeT oT 30% g0 250%.

B cooTrBercTBMM € OJHHMM BapUAaHTOM OCYIIECTBJIEHHMsl CTElE€Hb 3aMelleHUus
KapOOKCHANKUJIbHOUM Tpynmol coctaBysieT Oonee 50%, BhIpaKeHHAsT B KOJUYECTBE MOJIEH
3aMECTUTEJIS IO OTHOIIECHUIO K KOJINYECTBY MOJIEH BCEX 3BEHBEB.

B coorBercTBMM € OJHHMM BapUaHTOM OCYLIECTBJIEHHs CTeNeHb 3amMelieHus D-
[JIIOKO3aMUHOBBIX 3BEHbEB, BbIpa)K€HHAs B KOJIMUYECTBE MOJe D-riroko3aMUHOBBIX 3BEHBEB IO
OTHOLICHWIO K KOJUYECTBY Moy BcexX 3BeHbeB (D-rmroko3amMuHOBBIX U N-amerui-D-
INIFOKO3aMUHOBBIX 3BEHBEB, 3aMEIIEHHBIX WM HE3aMEIEeHHBIX) 3aMEIleHHOrO XHUTO3aHa,
cocrasiisieT oT 50% no 200% u Oonee mpenmoututesbHO Oostee 70%.

B cooTrBercTBMM € OJHHMM BapUAaHTOM OCYIIECTBJIEHHMsl CTElE€Hb 3aMelleHUus
KapOOKCHAJKUJIPHOW Tpymmod cocraBisier mMeHee 80%, BbIpaK€HHAas B KOJUYECTBE MOJIEH
3aMECTUTEIS IO OTHOIIECHUIO K KOJINYECTBY MOJIEH BCEX 3BEHBEB.

Kaxk npasuio, 3aMeleHne OCYIIECTBIISIETCS] TyTEM CBA3bIBAHUS KOBAJIEHTHOMN CBSA3BIO.

B cooTBeTcTBUM C OTHUM BapUaHTOM KapOOKCHAJKWIIXUTO3aH npeacTasisier codoit N,O-
KapOOKCHaNKMmIXuTo3aH. o 3BEHBEB, 3aMELICHHBIX KapOOKCHalNKwWwibHON rpymmoii B O-
nosioxkeHnu (O3 nm O6 riaroK03aMUHOBBIX W/MIH N-aleTHII-TIF0KO3aMHHOBBIX 3BEHbEB) /WM
B N-noyioxkeHnH! (TIIFOKO3aMHHOBBIX 3BEHbEB) Bapbupyercs. CTeneHb 3aMeIeHUs] MOXKET, TAKUM
obpaszom, coctasysath Oojee 100%.

IIpennouturensHo creneHb 3amemeHust (DS) um crenenp aunermnupoBanust (DA)
KapOOKCHAIIKMIIXUTO3aHA HM3MEPSIIOT C MOMOINBIO TBepAO(da3HOH yriepoa-13 crnekTpocKomuu
SOEPHOTO MarHuTHOro pesoHanca (AMP) c¢ wucnonbp3oBanueM cnekTpomerpa Bruker
Spectrometer (Avance III HD 400 MI'u), ocHamennoro naruukom PH MAS VTN 400SB BL4
NP/H. Hanmpumep, CeKTp perucTpuUpyrOT MPH TEMIEpPaType OKPYXKArollel Cpenbl, MPU 3TOM
BpEMsl pejlakCaliiy COCTaBJSIET OT 1 10 8 CEKyHI U KOJIMYECTBO CKAHUPOBAHUI COCTABIISIET OT 64
no 512. Ilmomaan CUTrHANOB yriiepoAa ONPENeNsioT NOocie AEKOHBOIKOLNU. PaccMarpuBaroTcs
crenyromue atoMbl yriepona: «aneruna CH3» (MeTHNIbHBIA yriepona aueTuiabHON rpymnmsl N-
alleTUJI-TJIFOKO3aMUHOBBIX 3BEHBEB, 3aMEIEHHBbIX MM He3amemeHHbX), «Cl» (yrmepox B
MOJIOKEHHH |1  TIIIOKO3aMHUHOBBIX W N-alleTHII-TIIIOKO3aMUHOBBIX 3BeHbeB) U «C=0»

(xapOOHMIIBHBIA yriepoa KapOOKCHMETHIIBHOTO 3aMeCTUTeNs B KapOoHmIbHBINA yriaepon C=0



alleTUIIBHOHN rpynIibl N-aleTHiI-TIIF0KO3aMHUHOBBIX 3BEHbEB, 3aMELIEHHBIX M HE3aMEIEHHBIX).
Urobbr  ompenenute DS 3amaHHOro  kapOOKCHANKHMIXHUTO3aHA, HEOOXOAMMO — TaKKe
peructpuposath crnektp SMP Ha sanpax yrmepoga 13 mpeAlIecCTBEHHHMKAa XWTO3aHA OSTOrO
kapOokcnankmixurozaHa. Ha ocHOBaHUM CIieKTpa MPeIeCTBEHHUKA XUTO3aHA PACCUUTHIBASTCS
«otHoterne CSUy, TO ecTh OTHOIIEHHE IIJIOMAIN curHana rpymmbl «auetwt CH3» (MeTnuibHbIHi
yraepon aueTHJIbHOW Tpynmbl N-aleTHJI-TIIOKO3aMHUHOBBIX 3BEHBEB) K IUIOLIANN CUTHAJIA
«C=0» (xapOOHUIBHBIH YTIEPO alleTUIBHON Tpymbl N-aueTui-D-rimfoK03aMUHOBBIX 3BEHBEB).
DA xapOokcuankmixuto3aHa paccuuTbiBatlorT no ¢opmyne 1, m DS mo dopmyne 2, rme |
MPEACTABIISIET IUIOLIAAb CUTHAJIA PACCMATPUBAEMOTO YIJIEPOAA.

! acetyt cris

ic

1

DA =
®Dopmyna 1:

_d¢usz
Ic=a / cst Ratic

i

1

D5 —
®Dopmyna 2:

DA u DS wmoryr ObITh OmpeneseHbl ¢ MOMOINBIO IPYIHX HM3BECTHBIX CIIOCOOOB IS
KapOOKCHANIKMIIXUTO3aHOB, HAampuMep, ¢ ToMompio npotoHHoro SIMP B BomHOW cpene, ¢
UCTIOJIb30BAHUEM MAarHUTHO-PE30HAHCHOTO CHEKTPOMETpPA, HampuMmep, B COOTBETCTBUH CO
cnocodom, ommcanHbeM Liu et al. (B: Carb Polym 137, 600, 2016), Hanpumep, ¢ OMOIIBIO
NPEABAPUTENHOTO THAPOJHM3a KAapOOKCHANKMIIXHTO3aHA TMyTeM J00aBleHHs K HEMY
KOHLIEHTPUPOBAHHOI'O PacTBOpPa AeHTepUPOBAHHON COJITHOM KUCIOTHI Mepes aHATIU30M.

Ecnu cymectByer npyroit cmocod SAMP, xotopsiii siBisiercss 0ojiee BBITOJAHBIM TSI
HAJIe)KHON OLIEHKH CTETIEHU 3aMELIeHHUs, CIEeIyeT HCIOIb30BaTh 3TOT ajJbTEPHATUBHBIN CIIOCOO.
Beimeykasanable criocoObl TOJDKHBI OBITh aAaNTHPOBAHbI CHEHAINCTOM B JaHHOW O0NacTH B
OTHOILIEHUH TOATOTOBKU 00pa3lia M HHTErPUPYEMbIX CUTHAJIOB, B YACTHOCTH, B 3aBUCHMOCTHU OT
pa3pelIeHrs, YCTOWYMBOCTH M TIOJOXKEHUSI MPOTOHOB CHTHAJIOB, MCIOJB3YEMbIX JJISI pacyera
CTENeHU 3aMelleHuUs.

Crenenp kapOOKCHANKWUIMPOBAHUS XUTO3aHA MOXET MPEANOYTUTENbHO BaPbHPOBATHCS
ot 20% po 250%, mpenmoutrurensHo oT 50% mo 200% wu, Hampumep, ot 70% mo 170%,
BBIPQ)KEHHAS! B KOJMYECTBE MOJIEH KapOOKCHAIKMIIA TIO OTHOLIEHHIO K KOJIMYECTBY MOJIEH BCeX
3BEHBEB.

B cooTrBercTBUE C OJHUM BapUaHTOM CTECIICHDb Kap6OKCI/IaJ'IKI/IJ'II/IpOBaHI/I$[ XHUTO3aHa
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MOKET NPEANOUTUTENbHO BapbupoBaTbest oT 40% no 130% u, Hanpumep, ot 70% no 130%,
BBIPQ)KEHHAS! B KOJMYECTBE MOJIEH KapOOKCHAIKMIIA TIO OTHOLIEHHIO K KOJIMYECTBY MOJIEH BCeX
3BEHBEB.

Crenenp 3aMelleHMs XHTO3aHA OOBIYHO KOPPEIHPYET C MACCOBBIM COOTHOLIEHHEM
UCXOJHBIX pEareHTOB MO OTHOUIEHWI0 K XWUTO3aHy B Hadaje peakuuud. B kadecTse
KapOOKCHATKMJIMPYIOIINX AareéHTOB MOJKHO YIOMSHYTh XJIOPHABI KHCIOT (WM WX COJIH,
HAIpUMeEp, MOHOXJIOPALETaT HATPHsl), HApUMeEp, T€, KOTOpble HECYT OIHY HJIM HECKOJBbKO
KapOOKCHMETHIIBHBIX, KapOOKCHATHIIbHBIX, KapOOKCHIIPONMIIBHBIX, KapOOKCUOYTUIIBHBIX TPYIIIT
U T.A.

B cooTrBercTBMM € OIHUM BapUAaHTOM HACTOsINEEe M300pETEHHE OTHOCHTCA K
KapOOKCHANIKMIIXHUTO3aHY, B KOTOPOM AJIKHJIbHAsI 4aCThb KapOOKCHAJKHIIA MPEACTABISET COOOM
(C1-Cs)ankunpHyr0 Tpyniy, JUHEHHYIO WM PAa3BETBICHHYIO.

B cooTtBercTBMM € OIHUM BapUAaHTOM HACTOsIIEe M300pETEHHE OTHOCHTCA K
KapOOKCHMETHUIIXUTO3aHY.

B cooTBercTBHM € 3TUM BapUAaHTOM 3aMEINEHHbI XHUTO3aH NpeAcTaBiIsieT coOoh N-
KapOOKCHATIKMJIUPOBAHHBIA XUTO3aH.

B cooTBercTBHM € 3TUM BapUaHTOM 3aMEIEHHbI XHUTO3aH mpexacramBister coboh O-
KapOOKCHATIKMJIUPOBAHHBIA XUTO3aH.

B cooTBercTBHM € 3TUM BapUAaHTOM 3aMEINEHHbI XHUTO3aH NpeAcTaBiIsieT coOoh N-
KapOOKCHAKMIUPOBAHHBIA U O-KapOOKCHATKMINPOBAHHBIA XUTO3aH.

IIpennoutrurenbHO nA3eTa-nOTeHUMAN, u3MepeHHbld npu pH 7.5, pasen -18 mMB unm
MEHee.

[IpennouTuTenpHO KapOOKCHATIKMIIXHTO3aH MMEET 3€Ta-IMIOTEHIHAN, M3MEPEHHBIN MpH
pH 7.5, xoTopslii paseH -22 MB niu MeHee, U IPEeANOYTUTENBHO paBeH -24 MB unu MeHee.

B cootrBercTBUM ¢ OAHUM KOHKPETHBIM BAapHAaHTOM 3aMELIEHHBIM  XWUTO3aH
MPEANOYTUTEIPHO UMEET CPEAHIOI MOJIEKYJIsIpHYK maccy ot 150000 mo 220000 u creneHb
3amelleHus B auanasoHe ot 50% no 200%, npu 3TOM MoJIeKyJIsspHas Macca MPEeAnOYTUTENBHO
3aIMCaHa 10 3aMELIECHUS.

B cooTBercTBMM C ApYrMM KOHKPETHBIM BapHUaHTOM 3aMELIEHHBbIM XWUTO3aH HMEET
CPEAHIO MOJIeKYJsIpHYI0 Maccy oT 120000 no 150000 u cTeneHb 3aMeleHHs] B AUANAa30HE OT
70% no 200%, npudeM MOJIEeKyJsIpHas Macca MpeaNoUYTUTENbHO 3alicaHa 10 3aMeLeHus.

B cootrBercTBUM ¢ OAHUM KOHKPETHBIM BAapHAaHTOM 3aMELIEHHBIM  XWUTO3aH
MPEANOYTUTEIBHO UMEET CPEAHIOI MOJIEKYJIsApHYK maccy ot 220000 mo 300000 u creneHb
3amelneHus B auanasoHe ot 70% go 200%, mpuueM MoJseKyJsipHas macca Mpenrno4YTUTEIbHO

3anucaHa 10 3aMEICHUs.
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B cootBercTBUM € ApPYrMM KOHKPETHBIM BapHAHTOM 3aMEILEHHBbIN XWUTO3aH HMeeT
CPEAHIO MOJIEKYJsIpHYI0 Maccy oT 220000 no 300000 u cTeneHb 3aMeleHHs] B UANAa30HE OT
50% no 200%, npudeM MOJIEKYJIsIpHAs Macca IMPEANOUYTUTENBHO 3aicala 0 3aMeLEeHuUs.

B cootBercTBUM € ApPYrMM KOHKPETHBIM BapHAHTOM 3aMEILEHHBbIN XWUTO3aH HMeeT
CpeaHIor MoJieKyJsipHY0 Maccy oT 300000 no 500000 u cTeneHb 3aMeleHHs] B AUANAa30HE OT
50% no 200%, npudeM MOJIEKyJIsIpHAs Macca IPeANOUTUTENbHO 3aicaHa 10 3aMeLEeHuUs.

B cootBercTBUM € ApPYrMM KOHKPETHBIM BapHAHTOM 3aMEILEHHBbIN XWUTO3aH HMeeT
CpeaHIor MoJieKyJsipHY0 Maccy oT 300000 no 500000 u cTeneHb 3aMeleHHs] B AUANAa30HE OT
70% no 200%, nprudeM MOJIEeKyJsIpHas Macca MpearoUTUTENbHO 3alicaHa 10 3aMeLeHus.

B cooTBercTBMM € OJHMM KOHKPETHbIM BapHaHTOM 3aMeELIeHHbIH XWUTO3aH
MPEANOYTUTEIBHO UMEET CPEAHIOI MOJIEKYJsApHYK maccy ot 120000 mo 150000 u creneHb
3amelneHus B auanasoHe oT 20% go 50%, mpudem MoseKyssipHas macca MPEeAnoOYTHTENBHO
3aMMCaHa [0 3aMELIeHUs.

B cootBercTBUM € ApPYrMM KOHKPETHBIM BapHAHTOM 3aMEILEHHBbIN XWUTO3aH HMeeT
CPEAHIO MOJIEKYJsIpHYI0 Maccy oT 220000 no 300000 u cTeneHb 3aMeleHHs] B UANAa30HE OT
20% 1o 50%, npuueM MoJIeKyJIsipHas Macca MPeANOYTUTENBHO 3aliCaHa A0 3aMelleHMs..

B cootBercTBUM € ApPYrMM KOHKPETHBIM BapHAHTOM 3aMEILEHHBbIN XWUTO3aH HMeeT
CpeaHIor MoJieKyJsipHY0 Maccy oT 300000 no 500000 u cTeneHb 3aMeleHHs] B AUANAa30HE OT
20% 1o 50%, npuueM MoJIeKyJIsipHas Macca MPeANOYTUTENBHO 3aliCaHa A0 3aMelleHMs..

B cooTBeTcTBUM € OHUM KOHKPETHBIM BAPHAHTOM 3aMELIeHHbIN XUTO3aH UMEET CTENEeHb
3amelneHus B nuanaszoHe ot 20% no 80% wu mpeanoututensHo oT 40% no 60%, u creneHb
aueTunuposaHus B auanaszone ot 20% a0 80% u npeanoururensao ot 30% a0 75%.

B cooTBeTcTBUM € OTHUM KOHKPETHBIM BapUAHTOM 3aMELIEeHHbIH XUTO3aH UMEET CTENEHb
3amelneHus B auanasone ot 50% mpo 200% u npennoururensHo ot 70% no 200%, u creneHb
aueTunuposaHus B Auanaszone ot 20% a0 80% u npennourutensHO OT 30% 10 75%.

B cooTBeTcTBUM € OTHUM KOHKPETHBIM BapUAHTOM 3aMELIEeHHbIH XUTO3aH UMEET CTENEHb
3amelneHus B auanasone ot 50% mpo 200% u npennoururensHo ot 70% no 200%, u creneHb
aueTunupoBaHus B Auanaszone ot 20% a0 50% u npennourutensHO OT 20% 10 40%.

B cooTBeTcTBUM € OTHUM KOHKPETHBIM BapUAHTOM 3aMELIEeHHbIH XUTO3aH UMEET CTENEHb
3amelnneHus B auamnasone ot 50% mo 200% u nmpeanouturensHo ot 70% no 200%, u creneHb
aueTUINpoBaHus B Auanasone ot 50% go 75%.

B cootBercTBUM € ApPYrMM KOHKPETHBIM BapHAHTOM 3aMEILEHHBbIN XWUTO3aH HMeeT
CTerneHb 3aMelieHus B quanaszoHe ot 90% no 200% u npeanoururensHo oT 90% mo 150%, u
CTeNeHb aleTWINpoBaHus B auanazoHe oT 20% po 80%, mpudeM MoOJEKyJsipHash macca

NPEATIOUTUTEIIBbHO 3aMcaHa 10 3aMEIICHUSA.
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B cooTBeTcTBUM € OHUM KOHKPETHBIM BAPHAHTOM 3aMELIeHHbIN XUTO3aH UMEET CTENEeHb
3amernneHus B auamnasone ot 90% mo 200% u nmpeanouturensHo ot 90% no 150%, u crenenp
aueTunupoBanus B Auanaszone ot 20% a0 50% u npeanoururensHo ot 20 1o 40%.

B cooTBeTcTBUM € OHUM KOHKPETHBIM BAPHAHTOM 3aMELIeHHbIN XUTO3aH UMEET CTENEeHb
3amernneHus B auamnasone ot 90% mo 200% u nmpeanouturensHo ot 90% no 150%, u crenenp
aleTUINpoBaHus B Auana3zone ot 50% go 75%.

B cooTrBercTBMM ¢ OJHMM KOHKPETHBbIM BapHMaHTOM 3aMELIEHHbI  XUTO3aH
MPEANOYTUTEIPHO UMEET CPENHIOK MOJIEKYJsIpHYI0 Maccy oT 220000 go 300000, crenens
3amernneHus B auamnasone ot 90% mo 200% u nmpeanouturensHo ot 90% no 150%, u crenenp
aueTUINpoBaHus B fuanaszoHe oT 50% no 75%, npudem MoJieKyJsipHasi Macca MpeanouTUTENbHO
3amucaHa J10 3aMeLleHus.

B cootBercTBUM ¢ OIHUM BapUAHTOM KapOOKCHAJKHIIXUTO3aH SIBJIIETCS] TOMNEPEYHO-
ciuThiM. Takum 0O0Opa3oM, HECKOJBKO ILened XHTO3aHa MOTYT OBITh TOMEPEYHO CLIUTHI,
HampuMep, IMyTeM peakLHUM CO CUIMBAIOLIUM areHTOM, TaKuUM Kak, HalpuMep, CIIMBaollue
areHTbl, UCMOJb3yeMble JJIsl MONEPEeYHOro CLIMBAHUS MOJUCAXapHUIOB, TaKUe Kak, Halpumep,
TeHUMNUH, OyTWINIMUUAMIOBEI 3(up, Tayrapanbiaerun, Snuxjiopruapud, 1-Opom-3,4-
snokcubyTaH, 1-Opom-4,5-amokcurnientan, 1-xjop-2,3-snutHonpomnas, 1-6pom-2,3-snutHo-
npomnaH, 1-6pom-3,4-smutnodyran, 1-Opom-4,5-s3nutHoneHTaH, 2,3-puOpomrponaHon, 2,4-
nuopomOyTanon, 2,5-nubpommentanon, 2,3-auOpomMnponantuod, 2,4-nuopomMOyTanTon u 2,5-
IUOPOMIIEHTAHTHON  SUUXJOPTUAPHH,  2,3-auOpomnponanon,  1-xyop-2,3-3nHUTHONPONaH,
IVMETHUIIAMUHOTIPOTMIIKapOOAMUMHU, OKHCJIGHHBI  JIeKCTpaH, rajjoBasi  KHUCJOTAa,
SMUTAJUIOKATEXWH TajlaT, KypKYMHH, OyOMJIbHAs KHCJIOTAa WM Jake JAHA30L[HaHATHBIE
COEIMHEHUs, TaKHe KaK reKCaMeTHJICHIUN301MaHaT WK TOJyOJIIUU30LHAHAT.

IIpn MCONB30BAaHUHM TONEPEUYHO-CUINTOTO KAapOOKCHANKHIIIXUTO3aHA MOJIEKYIISIpHAs
Macca MOKET OBbITb OYeHb BBICOKOIA.

IlyreM 3amemeHHs] XUTO3aHA MOKHO IMPHTOTOBUTH PACTBOP KapOOKCHAIKMIIXUTO3aHA,
KOTOpBIN SIBJISIETCSI pAaCTBOPUMBIM B BOAHOM pactBope, pH xoTtoporo BapbupyeTcsi B IIHPOKHUX
npenesnax, TOrjaa Kak He3aMellleHHbIM XUTO3aH pacTBOpUM Tosbko npu pH Huxke 5,5-6,5. Takum
oOpa3oM, KapOOKCHANKUIXUTO3aH 00JagaeT CrIOCOOHOCTBIO — COJNFOOMHU3MPOBATHCS — IPH
pa3nu4HbIX 3HaueHusix pH Omaromapss mpucCyTCTBHIO KapOOKCHANKUIIBHBIX TPYMI, KOTOpbIE
MOIUGPULHMPYIOT €ro Npoduib PaCTBOPUMOCTH, H, B YACTHOCTH, NpH pusnonornyeckom pH mnmm
npu pH GuU3NONOrHUecKuX KUAKOCTEH, KOTOpble MOAMMUIMPOBAHBI TMATOJIOTHUEH, HAMpHUMED,
BOCHIANIMTEIBHON mnaTtojorueld. M3pectHo, uto pH (PHU3MONOrHUecKUX >KUAKOCTEH, TaKMX Kak
CHHOBHAJIbHAS JKUAKOCTb CyCTaBa, BOJSHUCTAas BJlara, CTEKJIOBHJHOE TEJO M Cle3bl, MOTYT

S3HAYUUTECJIbHO pa3jinvdaTbCd Yy PAa3HBIX .]'II-OI[GfI H3-3a pa3IMIHbIX q)aKTOpOB, TAKHUX KaK BO3PacCT,
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natoyioruss u T.1. CienoBaTeNbHO, TPEANOYTUTENBHO, YTOOBI KapOOKCHAKUIXUTO3aH MOT
OCTaBaThCsl PACTBOPUMBIM B IIUPOKOM auanasone pH, nanpumep, ot 6,0 1o 8,5, unmu gaxe ot 5,0
o 8,5, unu maxke ot 4,5 10 8,5.

B cooTBercTBHMM C OJHUM BApPHAHTOM OCYLIECTBJIEHHS COCTaB 3aMELIEHHOTO XWUTO3aHA
umeeT ocMoJsITbHOCTB OT 100 1o 700 MOcm/kr, npenmoututensHo oT 200 go 500 MOcm/kr.

IIpennodTutenbHO OCMOJISNIBHOCTD COCTaBa 3aMELEHHOIO XUTO3aHa COCTaBisieT oT 250
10 400 MmOcm/kr 1 ipennovYTuTeIbHO OT 275 o 325 MOcm/kr.

B cooTBercTBUM € OJHHUM BapUaHTOM COCTaB 3aMELIEHHOIO XWUTO3aHA HMeEET
OCMOJISIBHOCTB, KOTOPast COBMECTHUMA C CYyCTABOM.

B cooTBercTBUM € OJHHUM BapUaHTOM COCTaB 3aMELIEHHOIO XWUTO3aHA HMeEET
OCMOJISIIBHOCTB, KOTOpast COBMECTHMA C IJIA3HON WJIM BHYTPHUIIA3HON MOBEPXHOCTBIO.

[IpennouTuTenbHO, YTOOBI OCMOJSUIBHOCTh COCTaBa 3aMEIIEHHOIO XUTO3aHa COCTAaBJIIsUIA
ot 250 no 400 u Sonee koHKpeTHO OT 250 10 380 MOCM/KT.

TepMuH «pacTBOpPHMBIA B BOJAE» O3HAYAET, YTO KAPOOKCHANKHIXHUTO3aH HE IMPOSBIIAET
KaKOW-T1100 MYTHOCTH, BHIUMOI HEBOOPYKEHHBIM TIJIa30M, MPU €ro MOMEMEHUH B BOIHBIN
pacTBOp. B yacTHOCTH, MOKHO TOATBEPANTH PACTBOPUMOCTD, TO €CTh OTCYTCTBHE KaKOWH-IHOO
MYTHOCTH, pacTBOopa KapOOKCHAJKWIKHTO3aHA TpPH KOHLIEHTpauuu, Hampumep, 1%
(macca/macca) B Bome wim Oydepe, Hampumep, ¢ocharnom Oydepe, ¢ onTHUUECKOU
IJIOTHOCTBIO/JIT  ONTHYECKOW TIOTHOCTH Mernee 0,5 u mnpeanoututenbHo MeHee 0,2,
U3MEPEHHO! ¢ MOMOIIBIO CIIEKTpoMeTprH B BUuauMoi Y ®@-o0s1actu Ha muirHe BOJIHBI 500 HM, CO
CCBUIKOM Ha OTAJOHHBIM pe3epByap, COAEp:KAIUMM TOJBKO BOAHBIM  PACTBOPUTEND,
UCTIOJIB3YEMBIH U1 U3MEPEHHOro o0pasua, HO B OTCYTCTBHE 3aMeleHHOro xuro3aHa. [pyroii
croco0 COCTOUT B BU3YaJIbHOM OCMOTPE B COOTBETCTBUU ¢ MoHorpadueii 2.9.20 Epponerickoii
¢dapmakonen. Korma XuTO3aH SBISIETCS HENOCTATOYHO 3aMEIICHHBIM, KOMIIO3ULIUS HE
pacTBOpUMA B yIOBJIETBOPUTEIBLHOM Auanazone pH, nanpumep, B auanasone ot 6,0 1o 8,5 mpu
TEMIIEPATYPE OKPYKAOLIEH CPEbL.

Crenenp anermmupoBanust (DA) XuTo3aHa OINPENENSIOT, KakK, HAaNpUMep, OIMUCAHO B
MaTeHTHbIX  3asBkax WO 2017009335 u WO 2017009346, MOCPEACTBOM
MOTEHLIMOMETPUIECKOTO THUTPOBAHUS. AJIbTEPHATHBHO, CTeNeHb arermiupoBanus (DA) moxer
OBITH M3MEpPEeHa IPYrUMHU CHOCOOaMU, U3BECTHBIMH ISl XUTO3aHA, TAKHUMH KaK CIIEKTPOCKOIHS
NPOTOHHOTO SIIEPHOTO MAarHUTHOTO pe3oHaHca (AMP), TBepnorenbhas cnekTpockorus AMP
yraepon-13, nHdppakpacHas CHEKTPOMETPHSL

[IpennouturenpHO KapOOKCHANKUIXUTO3aH HMMEET CTENEHb AaLEeTHIHMPOBAHHUA B
nuarnaszone ot 5% no 80%, BbIpaKEHHYIO B KONMHUYECTBE MOJeil N-aleTHUJI-TIF0KO3aMHUHOBBIX

3BCHBCB II0 OTHOLICHHUIO K KOJIHUYECTBY MoJsieli Bcex 3BeHbeB. (TermeHb AUCTUITUPOBAHUSA
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BbIPAXKACTCA B KOJUYCCTBE N-aLIeTI/IJ'I-D-FJ'II-OKOSaMI/IHOBbIX 3BCHBCB II0 OTHOLIICHUIO K
KOJMUYCCTBY BCEX TMPHUCYTCTBYROIINX N-aLIeTI/IJ'I-D-FJ'II-OKOSaMI/IHOBbIX A D-rirok03aMUHOBBIX
3BEHBEB.

BeirogabeiM - 00pa3oM  KapOOKCHANKMIIXHTO3aH HMEET CTEeNeHb AalleTUIMPOBAHUS,
cocraBisiromyro o 40% 1o 80%, BbIpaKEHHYHO B KOJM4UecTBe Mosielt N-anerwi-
TIFOKO3aMHUHOBBIX 3BECHBEB MO OTHOMICHUIO K KOJTUYECTBY MOJieii BceX 3BEHLEB.

B cooTreercTBHU C OJHHUM BapUaHTOM CTCIICHb allCTUJIMPOBAHUA COCTABJIACT OT 5% a0

20%.

B cooTBercTBUUM C OAHUM BapuUaHTOM CTEIEHb alleTUIMPOBaHUs cocTasiseT oT 15% no
25%.

B cooTBercTBUUM C OAHUM BapuUaHTOM CTEIEHb alleTUIMpOBaHus coctasiseT oT 20% no
45%.

B cooTBercTBUUM C OAHUM BapuUaHTOM CTEIEHb alleTUINpPOBaHus cocTasyseT oT 20% 1o
30%.

B cooTBeTcTBHMU ¢ OAHUM BAaPUAHTOM CTEMNEHb ALETUIMPOBAHUS COCTAaBJsIET oT 25% a0
40%.

B cooTtBeTcTBHMU ¢ OAHUM BAapUAHTOM CTEMNEHb ALETUIMPOBAaHUs cocTaBisieT ot 40% no
50%.

B cooTtBeTcTBHMU ¢ OAHUM BAapUAHTOM CTEMNEHb AlETUIMPOBAaHUS cOocTaBisieT ot 50% mo
60%.

B cootBeTcTBHMU ¢ OAHUM BapUAHTOM CTEMNEHb ALETUIMPOBAHUS COCTaBjsieT oT 60% no
75%.

CreneHp aneTUIMPOBAHUS ONPEAEISIOT ¢ MOMOLIbIO criekTpockonnu AMP Ha simpax
yriepona-13 wnm nporonHoro AMP B COOTBETCTBHH C TE€M K€ CaAMbIM CIOCOOOM, KOTOPBIi
UCTIONB3YIOT Uit ompenenenuss crerneHu 3amemneHuss  (DS).  KapOokcmankmiaxurosan
NPEANOYTUTEIBHO HMEET KOHTPOJHMPYEMYIO CTETEeHb aleTHIMPOBAaHUS. TepMHH «XWUTO3aH,
UMEIOIUN KOHTPOJIHMPYEMYIO CTETIEHb alleTHIIMPOBAHUS» CIIEAyeT MOHUMATh KaK OTHOCSIIHHCS
K MIPOAYKTY, IJIsl KOTOPOTO CTETIeHb alleTUIIMPOBAHUS, TO €CTh 10JIs1 N-alleTUII-TJIFOKO3aMHUHOBBIX
3BEHBEB, MOXKET PETyJIHPOBATHCS KOHTPOJIUPYEMBIM 00pa3oM, B YaCTHOCTH, IOCPEICTBOM
peaKUny areTUINPOBAHUS.

CornacHo OJHOMY BapUaHTY, KOMITO3ULIMSI B COOTBETCTBUU C N300PETEHUEM MOKET OBbITh
npencrasieHa B (opMe pacTBOpa M HE MOXKET ObITh NIpeBpalieHa B Tejlb MPH H3MEHEHHUH
TeMIepaTypsl (He CIOCOOHA K TEPMOTEITNPOBAHUIO).

CornacHo OHOMY BapHaHTY, PEOJIOTHYECKUE XaPAKTEPUCTHKH PACTBOPA B COOTBETCTBUU

¢ n300peTeHneM MOTYT H3MEHATBCA C TEMIIEPAaTyPOH, HO 0e3 IPOXOKAECHUS 30/Ib-Tellb IEPEX0AA.



14

Peonornyeckne XapakTepUCTHKH pacTBOpa B COOTBETCTBUM C HM300pETEHHMEM MOTYT, B

YaCTHOCTH, OBITh MOATBEPKACHBI MoayseM yrpyroctu (G') w/mmu moaynem noreps (G"), wiu

,
na’ke KOMIUIEKCHBIM MoaysieM G*.

CornacHoO OHOMY BapHaHTY, PEOJIOTHYECKUE XaPAKTEPUCTHKH PACTBOPA B COOTBETCTBUU
¢ M300peTeHNEM SIBJISIFOTCS O CYIIECTBY IMOCTOSTHHBIMU HE3aBUCHMO OT TEMITEPATYPHL

CornacHo OJHOMY BapUaHTY, KOMITO3ULIMSI B COOTBETCTBUU C N300PETEHUEM MOKET OBbITh
npencTaBiieHa B popme pacTBopa U ObITh CIOCOOHOH K TEPMOTETHPOBAHUIO.

CornacHo OJHOMY BapUaHTY, KOMITO3ULIMSI B COOTBETCTBUU C N300PETEHUEM MOKET OBbITh
npenacTaBjieHa B popme renst U He CriocoOHA K TEPMOTETUPOBAHHUIO.

Takum oOpaszom, m3o0peTeHne MO3BOJSIET, COTJIACHO OAHOMY BapHaHTYy, MPUTOTOBHTH
KOMIIO3ULIHIO, CIIOCOOHYIO K TEPMOTEIUPOBAHHIO, KOTOPAs SIBJIIETCS] TEKY4YeH IPU TeMIlepaType
HIDKE TEMIIEPaTypbl UCTIIOJIB30BaHUsA, OOBIYHO TPH TEMIIepaType HUXKe, YeM (PU3NONOornvecKas
Temmneparypa, Hampumep 370], HO KOTOpass HaxomuTcs B (opMe rens IMpH TeMIepaType
UCTOJB30BaHUs, OOBMHO Tmpu (U3HMOJIOTHUECKOH Temmeparype, Hampumep 370, mpuH
HewirpaneHoM pH (pH 7) wmm nmpu ¢usmonormueckom pH u, Hampumep, or 7 mo 8.5, ¢
OCMOJISITBHOCTBIO, KOTOpAsi SIBISIETCS MOIXOASIIEH sl MPEAINoJaraeMoro mpuMeHEeHHs. JTo,
Harpumep, pU3HoJIornyecKast OCMOJSUIIBHOCTb.

CornacHO OHOMY BapHaHTy, KOMIIO3MLIUS, CIMOCOOHAs K TEPMOTEIUPOBAHHIO, UMEET
TEPMOOOPATUMBIN 30JIb-TENIb-TIEPEXOI.

[IpennouyTUTENpPHO HACTOSIIEE H300PETEHHE IO3BOJISIET 00ECNEeUnTh KOMITO3ULHIO C
HU3KOH KOHLEHTpaLuel 3aMeIeHHOIO XUTO3aHa.

[IpennouTUTENPHO KOHLEHTpPALUs KapOOKCHAJKWIXHTO3aHa cocTaBisier MeHee 10%,
Hampumep, paBHa 5% WM MEHee MO Macce MO OTHOLICHHI0 K OOLiell mMacce KOMITO3ULHH
(macca/macca).

B cooTBercTBMM ¢ OIHMM BapHaHTOM KOHIIEHTPALUSl XUTO3aHA COCTaBJsieT MeHee 4%,
Harmpumep, paBHa 3% WM MEHee, WIM Jaxke, Harmpumep, paBHa 2% WM MeHee IO Macce I0
OTHOLICHHIO K O0IIel Macce KOMIO3UINH (Macca/mMacca).

[IpennoyTUTeNPHO KOMIIO3ULUS TIO0 HM300PETEHHIO TaKXKe MOXKET COIEpiKaTh
ouononuMep, OTJIMYHBIA OT 3aMELIEHHOTO XWTO3aHa. B COOTBETCTBHM C  OJHUM
NPEANOYTUTENBHBIM BAPHAHTOM OHOTIONMMEpP TNpEeACTaBiIsieT coOOH Mmoymcaxapui, HE3aBHCUMO
OT TOrO, SIBJSAETCS JM OH OKUCJIEHHBIM WM HET, IOMEPEeYHO-CIIUTBHIM WM HE CIIUTHIM
KOBAJICHTHBIMH CBSI35IMH, HAIIPUMep, THaypOHOBAst KHCJIOTA MJIH THATyPOHAT HATPHSL.

I'manypoHOBast KHCJIOTa MOXKET HWMETh MOJEKYJSIPHYRO Maccy a0 S5 mMmumoHoB [la.
MounekynsipHasi Macca THAIYPOHOBOM  KHCIOTBI MOKET OBITh ONpenejeHa IO e

XapaKTEPUCTUIECKON BS3KOCTH WJIM €€ JUHAMHYECKOW BS3KOCTH B pacTBope. | mamypoHoBas
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KMCJIOTa MOET HMeTh IJIOTHOCTb B jauanasoHe oT 1 o 4 MP/Kr u, Hampumep, MOKeT
XapaKTepU30BaThCs KAk MMEIOINas HU3KYIO (HampuMmep, MpUOIU3UTeNbHO OT 1 10 2 M/Kkr) unm
BBICOKYFO (HampuMep, IPUOIU3UTENBHO OT 2 10 4 MP/KT) MOJIEKYISAPHYIO Maccy.

[IpennoyTHUTENPHO KOHLEHTPALMS THATYPOHOBOW KHCIIOTBHI COCTaBisieT MeHee 4%,
Harmpumep, paBHa 3% WM MEHee, WIM Jaxke, Harmpumep, paBHa 2% WM MeHee IO Macce I0
OTHOLICHHIO K O0IIel Macce KOMIO3UINH (Macca/mMacca).

B cooTBercTBHMM C OAZHMM KOHKPETHBIM BapHAHTOM KOHIIEHTPALUS THAITYPOHOBOM
KHUCJIOTHI cocTaBiisieT MeHee 1,9% (Macca/Macca), BRIpaKeHHAsi B MACCe MO OTHOIICHUIO K Macce
KOHEYHON KOMIO3ULMHU. [IpeanouTuTeNbHO KOHLEHTPALMS THATYPOHOBONW KUCJIOTBI COCTABJIAECT
ot 0,5% mo 1,5% (macca/Macca), BbIpaKeHHasi B MacCe IO OTHOIIEHHIO K Macce KOHEYHOM
KOMIO3ULIUU. B COOTBETCTBMM C OJHUM KOHKPETHBIM BAPHAHTOM KOHLIEHTPALHS THATyPOHOBOM
KUCTIOTHI cocTapiisieT nmpuommsutensHo 0,9%, 1,0%, 1,1%, 1,2%, 1,3%, 1,5% (macca/macca),
BBIPQ)KEHHAS B MACCe IO OTHOIICHUIO K MacCe KOHEUHOH KOMITO3HULIUU.

CooTHolIeHNEe MEXIy XHTO3aHOM M THAJIYPOHOBOW KHCJIOTOW MOJKET, HaIlpHuMep,
BapbUpPOBaThCA OT 5% 110 95%, Hanpumep, ot 10% no 90%, u naxe, Hanpumep, ot 30% o 70%
3aMEILeHHOro XuTo3aHa, u oT 5% 1o 95%, nanpumep, ot 10% no 90% u naxe, Hanpumep, OT
30% no 70%, COOTBETCTBEHHO, T'MalypOHOBOI KHCJIOTBI, IPU 3TOM IPOLIEHTH! BBIPAXKEHBI IO
OTHOIIEHHIO K. CYXOH Macce 3aMELIEHHOTO XUTO3aHA/CyXOH Macce rHallypOHOBOM KHCIOTHL B
COOTBETCTBUU C OIHHMM BapHaHTOM 3TO COOTHOIIEHHE MEXKAY XHUTO3aHOM U THAJypOHOBOM
kucinotor cocrasisier 1/1 (to ectb 50% xwuro3zana u 50% ruanypoHOBOW KuCIOTHI). B
COOTBETCTBUH C JAPYT'MM BapHaHTOM COOTHOIIEHHE MEXAYy XHUTO3aHOM M THAIypOHOBOM
kucioToi cocrasisieT 1,5/0,5 (To ectb 75% xuro3ana u 25% ruanypoOHOBOH KUCIIOTHI).

B cooTBeTcTBUM ¢ OTHUM BapUAHTOM THATYPOHOBASI KUCJIOTa MOYKET OBbITh CLINTA MEXKIY
Pa3IUYHBIMU LETSIMHU THATYPOHOBON KHUCIIOTHI

Hacrosmee ~ w3oOpereHme — Takke  OTHOCHTCA K crmocoOy — TOJyYeHHUs
KapOOKCHAIKMIIXUTO3aHA.

B cooTBeTcTBMM ¢ OOHMM BApHUAHTOM CIHOCOO MOJYYeHHs KapOOKCHAJIKMIXHUTO3aHA B
COOTBETCTBUU C HM300pETEeHMEM BKIOYAET TOJYYEHHE XUTO3aHA TPUOHOTO MPOHMCXOXKIEHHUS,
peaLeTIINpOBaHNe XHUTO3aHA M KapOOKCHAJKWJIMPOBAHUE pPEALETHIMPOBAHHOTO XHUTO3aHA.
Takum oOpa3oM, w#300peTeHHe OTHOCUTCS K  PEALETHJIUPOBAHHOMY XHUTO3aHY WU
peaLeTIINPOBAHHOMY KapOOKCHATKUIXUTO3aHY.

B cooTBercTBUM ¢ OZHMM BApUAHTOM OCYLIECTBJICHHS MOJKHO, TaKHM O0paszom,
pPacTBOPUTH XUTO3aH B BOAHON Cpezie, MPEeNMOUTUTEIbHO Cllerka MOAKUCIeHHON (Hanpumep, pH
6). B pacTBOp XHTO3aHA OMH WUJIM HECKOJBKO Pa3 MOXKET ObITh T0OABJIEH YKCYCHBIH aHTUAPU.

3areM 100aBISIOT OCHOBHBIN areHT, TAKOW Kak, HalpuMep, TUAPOKCHI HATPHs 1/MIT MOYEBHHA.
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ITocne 3Toro nOOABISIOT ANKWIMPYIOIIMH AreHT, TaKOHW Kak, HalpuMep, MOHOXJIOpalerar
HaTpus (TO €CTh HATPUEBAsl COJIb XJIOPYKCYCHOM KHCJIOTBI) MJIM XJIOPYKCYCHAst KHUCIIOTA, 3aTeM
3aMELIEeHHBIN XUTO3aH OYUIIAI0T, BOCCTAHABIMBAIOT M CYIIIAT.

B cooTBercTBMM ¢ OZHMM BAapUAHTOM CHOCOO MONYyYeHHs KapOOKCHAJKMIXHUTO3aHA B
COOTBETCTBUM C M300pPETEHHEM BKIIIOYAET TNOJyYeHHE XHTO3aHa, KapOOKCHAIKMINPOBAHHUE
XUTO3aHa, 3aTeM pealeTHINPOBaHUE KapOOKCHAIKIINPOBAHHOTO XUTO3aHa. [IpeanoyTurensHo
Takol croco® ofecrieuynMBaeT TOYHBI KOHTPOJb CTENEHH AaleTUIMPOBAHUS KOHEYHOTO
KapOOKCHANIKMIIXUTO3aHA M, B YAaCTHOCTH, TOJyY€HHE BBICOKOH CTENEHH aleTHINPOBAHMS,
Hanpumep, Bbite 40%. Takum 00pa3oM, M300peTeHHEe OTHOCHTCS K PEalleTUIMPOBAHHOMY, a
3aTeM KapOOKCHAIKUIIMPOBAHHOMY XUTO3aHY 12001 peaueTuINpOBaHHOMY
KapOOKCHAIIKMITXUTO3aHY.

B cooTBercTBMM ¢ OZHMM BAapUAHTOM CHOCOO MONYyYeHHS KapOOKCHAIKMIXHUTO3aHA B
COOTBETCTBUH € H300pETEHHEM BKJIOYAET MOJIYYCHHE XHTHHA TPUOHOTO MPOHMCXOXKIEHHUS,
KapOOKCHATKMIIMPOBAHNE XUTHHA u HEeoO0s13aTeNbHO peaLeTHInpOBaHUE
KapOOKCHATKMIIMPOBAHHOTO XUTHHA IS MTOJIYYeHHsT KapOOKCHAIKMIIXUTO3aHa B COOTBETCTBUH C
n300peTeHneM.

B cooTBercTBHMU C OJHHM BAapHAHTOM CIOCOO MOJydeHUs KapOOKCHAIKUIMPOBAHHOTO
XUTO3aHA B COOTBETCTBHM C H300pETEHHEM BKIIOYAET TIOJYYE€HHE XUTHHA TPUOHOTO
NPOUCXOXKACHHUS,  JEaleTIINPOBAHUE  XWTHHA, KapOOKCHAJKIJIMPOBAHHE  XWUTHHA U
HEeoOs13aTeNIbHO ~ pealeTUINPOBaHue KapOOKCHATKWIMPOBAHHOIO XUTHHA JUISL  TIOJYyYEHUS
KapOOKCHATIKMIXUTO3aHA B COOTBETCTBHH ¢ U300PETEHHEM.

B cooTBeTcTBMM C OTHUM BapHUaHTOM OCYIIECTBICHHS CTaausl KapOOKCHAIKHIUPOBAHHS
BKJIFOYAET CTAJUI0 TMOJIIETAuYNuBaHMS JJISl TMOALIEAYNBAHUS THIAPOKCUIIBHBIX TPYII XUTO3aHA,
9TOOBI CMOCOOCTBOBATH BBICOKOH CTENEHH 3aMELICHHs M, HalpuMep, Kak B N-IOJIOKEHHH
INIFIOKO3aMUHOBBIX 3BEHbeB, Tak M B O-TIOJOKEHWH TJIIOKO3AMHUHOBBIX U N-aleTHJ-
TJIFOKO3aMHUHOBBIX 3BEHBEB.

B cooTBercTBMM ¢ OJHUM BapUAHTOM OCYIIECTBJCHHS CMOCOO MO W30OpPETEHUIO
BKJIFOYAET CTAIHIO MOALIENAYMBAHMS, BKIOYANOLIYIO AUCIEPTUPOBAHIE XUTO3aHA B PacTBOpE
CIHPTA, TAKOM KaK H3OMPOIAHOJ, B MPUCYTCTBUH IIEJIOYHOTO areHTa, TAKOro Kak, Hampumep,
THOPOKCUA HATPUs, U MEpPEeMEIINBAaHUE B TEUYEHUE MEepHOJia BPEMEHHM, COCTAaBISIOIIErO IO
MeHbIIEH Mepe OAMH Yac MPU TeMIepaType MUHMMYM -32[] W NHPEANOYTUTENIbHO MaKCUMyM
150. K artoif cycrieH3un 3areM A0OABISIOT AJKUIMPYIOLIUA areHT, TakOW Kak, Hampumep,
MOHOXJIOpPYKCYCHas KucioTa. [Tocne 3Toro 3amemeHHbli XUTO3aH OUUIIAIOT, BBIAEISIOT U 3aTeM
CyIIar.

B cooTBercTBUM ¢ OOHUM BapHAaHTOM CMOCOO TOJydeHHs] KapOOKCHAKHIUPOBAHHOTO
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XUTO3aHA B  COOTBETCTBHUM €  HM300peTEHMEM  BKJIIOYAET  IOJYYEHHE  XHUTO3aHa,
KapOOKCHANIKMJIUPOBAHNE XWUTO3aHA M 3aTEM peAlleTUINPOBaHHE KapOOKCHAIKUIMPOBAHHOTO
XHUTO3aHa.

B cooTBeTcTBMM C OTHUM BapHUaHTOM OCYIIECTBJICHHUS CTAIMs KapOOKCHAIKHIUPOBAHHS
HE BKJIIOYAET CTAIUIO TOIIETaYNBAHMSL.

Cranus pealeTHINPOBAHUS KapOOKCHANKIIIXUTO3aHA MOKET, HAITPUMED, BKIIFOYATh OJTHO
WJIA HECKOJIBKO N00aBIIEHNH YKCYCHOTO aHTHAPUAA K PaCTBOPY KapOOKCHANKUIXUTO3aHA.

Koneunble cragun OYHCTKHM, (QUIBTPAUMM M CYIIKH Uil cOopa OYMILIEHHOTO
KapOOKCHAJIKMIIXUTO3aHA TPOBOAST B COOTBETCTBHHM C H3BECTHBIMU CIIOCOOAMH C LIEJBIO
MOJIY4eHHUST KapOOKCHAKUIIXUTO3aHA B COOTBETCTBUH C JKEJIAEMON CTENEeHbI0 YUCTOTHI, KOTOPast
B IIEJIOM 3aBHUCHT OT MPENNojiaraéMoro INPUMEHEHUs, HamnpuMmep, € TOMOIIBI0 LHUKJIOB
OCaXICHUS M CONFOOMITM3ALNN WX NIyTeM JHATN3a.

B cootBercTBMM € OZHMM BapUAHTOM OTHOLICHHWE YKCYCHBIH aHTHAPUA/XUTO3aH
(oobpem/macca) msmensiercst ot 0,1 no 10 u mpeamourutensHo ot 0,1 MO0 2 BO BpeMs cTaguu
peaLeTHINPOBAHUSL.

B cooTBercTBHM C OJHHUM BapHAaHTOM MAacCOBOE OTHOIIEHHE KapOOKCHAKUIHPYIOLIHA
areHT/xuTo3aH u3MeHsercs oT 1 no 50 u mpeamodTuTenbHO OT 2,5 1m0 25 BO BpeMs CTaauu
KapOOKCHAIIKMIIUPOBAHUSI.

B cooTBercTBMM ¢ OOHMM BApHUAHTOM HCHOJB3YIOT MAcCOBOE€ OTHOIIEHHE PEareHTOB,
KOTOpbIe 00€CeYnBaOT KapOOKCHAIKUIIBHYIO TPYIIY (TO €CTh aIKHJIUPYIOIIEro areHTa), 1o
OTHOIIEHHIO K OCHOBHOMY AareHTy, KOTOpOE€ SIBJISIETCSI HEOOXOIUMBIM M JTOCTATOYHBIM IS
MIOJIYYEHUS KeJlaeMON CTeTeH! 3aMelneHus. Hanmpumep, MaccoBoe OTHOIIEHUE aKUIHPYIOLIETO
areHTa K OCHOBHOMY areHTy coctaBjsier Oonbme |1 u menbie 10, W NpPeAmnoYTUTETHHO
HaxoAuTcs B nuamaszoHe ot 1,4 go 3,3.

Hzo0pererne Takke OTHOCUTCS K CHOCOOY IMOJIy4eHUs] KOMIO3HLIUU B COOTBETCTBHH C
n300peTeHneM.

B cooTBeTcTBHM C OTHUM BapUAHTOM CIIOCOO OOBIMHO BKIIFOYAET:

- pPacTBOPEHHE 3aMEIIEHHOIO XHUTO3aHa B BOJHOM PAacTBOPE, MPEANOYTHTENBHO B
3a0yepeHHOM pacTBOpe, MPeanoYTHTeNbHO uMeromeM pH B nuamaszone ot 6,2 no 8,5 u
MPEANOYTUTENBHO OT 6,5 1o 7,5;

- HeoOs3aTenpHO nosenerne pH mo xemaemoro 3HaueHus pH, xak mpaBuio, a0
¢usnonorndeckoro pH as 1eneBoro NpuMeHeHHs, HapuMep, myTeM foOasieHus: OydepHoro
areHTa, KHCJIOThl WJIN OCHOBAHUS,

- HeoOs3aTeNbHO NTOOABJIEHNE APYTUX BCIIOMOTATEIbHBIX BEIIECTB, TAKUX Kak,

HAIpUMepP, BOCCTAHABIMBAIOIINHN caxap, HApUMep, COPOUT U MAHHMUT;
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- HEeoO0s13aTeNIbHO PEryJINPOBaHNEe KOHEYHOH OCMOJISIIBHOCTH KOMIIO3HLIUH.

IIpennouTuTenpHO CrOCcOO TAKXKe BKIFOYAET JOTIOTHUTENBHYIO CTAINIO HAIIOJTHEHUS IS
HATIOJIHEHUS] YCTPOMCTBA ISl WHBEKIUU WM HUMIUIAHTAI[UH, TAKOTO KakK, HAMpUMEp, MITPHII,
KapOOKCHATKMIXUTO3aHOM  WJIM  COJepkamiei ero  kommosunued. IIpenmodrurenbHO
UHBEKLIMOHHOE YCTPONCTBO, TaKOE KaK, HAapUMep, LIMPHUL, MOKET OBITh 3aT€M MNOIABEPrHYTO
NPOIIECCY CTEPHIM3ALMKM TapoM. JTO YCTPOMCTBO, HANpUMeEp, IUIMPHI, MOXKET OBITh 3aTeM
YIaKOBAHO, MPEANOYTHUTENBHO CTEPHIIBHBIM CITIOCOOOM. DTO MOKET OBITh TAKXKe MakeT, (IakoH
iy OyThUIKA, KOTOPast CITYKUT JUTSI HHCTHIUISIIAN PacTBOpa KapOOKCHAKUIIXUTO3aHa.

[IpennouTHUTENpHO HCMOJBb30BaTh XUTO3aH, UMEIOIIUN JAOCTATOYHYIO CTENEHb YHCTOTHI
IUISL IPEATIOIaraeMoro MPUMEHEHHS.

IIpennouTuTenpHO CrOCcOO TAKXKe BKIFOYAET JOTIOTHUTENBHYIO CTAINIO HAIIOJTHEHUS IS
HAIOJHEHUSI YCTPOMCTBAa Ui MHBEKLUH, WMIUIAHTAMM WM HMHCTHUBIIUH, TaKOro Kak,
HampuMep, IINPUL, KOMIO3WLKEeH B COOTBETCTBUM C u3o0OpereHueM. llpeamoururenbHO
UHBEKLIMOHHOE YCTPONCTBO, TaKOE KaK, HAapUMep, LIMPHUL, MOKET OBITh 3aT€M MNOIABEPrHYTO
NPOIIECCY CTEPHIM3ALMKM TapoM. JTO YCTPOMCTBO, HANpUMeEp, IUIMPHI, MOXKET OBITh 3aTeM
YIaKOBAHO, MPEINOYTHTENBHO CTEPUIIBHBIM CIIOCOOOM.

B cooTBercTBHM € OZHMUM BapHaHTOM KapOOKCHAIKUIXHUTO3aH B COOTBETCTBHUHU C
U300peTeHNEeM CTEPIIM3YIOT myTeM (QuibTpaluyl WU CTEPUIIU3ALUNA  T[apoM  Iepen
HAIOJHEHHEM MM YCTPOWCTBA IJIsl MHBEKLUWH, MMIUIAHTALNH WM HHCTHULIIHNH, TaKOTO Kak,
HarpuMep, WIPUL ITH (PIIaKoH.

[IpennouTHUTENpHO HCMOJBb30BaTh XUTO3aH, UMEIOIIUN JAOCTATOYHYIO CTENEHb YHCTOTHI
IUISL IPEATIOIaraeMoro MPUMEHEHHS.

Bonee KOHKpeTHO, HacTOsIIee N300PETEHHE OTHOCUTCS K MHBELUPYEMOH KOMIIO3ULIUH,
conepxareii kapOOKCHANKIIIXUTO3aH B COOTBETCTBUH C H300pETEHHEM.

Hzobperenne Takke OTHOCUTCS K (papMaleBTUYECKOW KOMIO3UIMH, COnIepsKamei o
MeHbIIEeH Mepe OIMH KapOOKCHATKWIIXUTO3aH, OTIPEIEICHHBIH B COOTBETCTBUH C H300pETEHHEM.

B coorBercTBUM € OIHUM BapHaHTOM KapOOKCHANKUIXUTO3aH WIIH COIEPIKALIYIO €ro
KOMIIO3ULIMIO MCTIONB3YIOT B KauecTBe (papMameBTUYECKOW KOMIO3ULIUH, KOTOPast MOJKET OBbITh
UHBEIUPYEeMOH, UMIUIAHTUPYEMOW WJIM TPUTOAHOW MJisi WHCTWUISLHUH, WIH MEIHIIMHCKOTO
YCTPOWCTBA, KOTOPOE SIBJISETCS WHBELHUPYEMBIM, HUMIUIAHTHPYEMBIM MM TOAXOISIINM IS
WHCTUJUISLIAH.

Uzo0pererne Takke OXBAaTbIBACT KapOOKCHAJKWIXMTO3aH WM CONEPXKAIMYI €ro
KOMIIO3ULIMIO B Cyxoil (opme, B HacTHOCTH, B JuodumusupoBaHHOH (opme. B uacTHOCTH,
MOKHO (p€)IUCTIeprupoBaTh U MPEAMOYTHTEIHPHO COJNOOMIM3UPOBATh JIMOPUITHM3UPOBAHHBIN

MPOAYKT Nepes NPUMEHEHHUEM.
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Bonee kOHKpeTHO, HACTOsALIEE H300PETEHHE OTHOCUTCS K KOMITO3ULIUH B COOTBETCTBHH C
n300peTeHneM Uil TPUMEHEHHS B TEPANeBTHYECKOM JICYEHHH, HANpHMEp, BKIOYAOLIEM
UHDBEKLUIO YKa3aHHONH KOMIO3ULMM TOJKOKHBIM, BHYTPUKOXKHBIM, BHYTPHUIJIA3HBIM WU
BHYTPHUCYCTaBHBIM IIyTE€M, HANPUMED, AJII BOCCTAHOBJICHHs], PEr€HEepaLlii WU 3alO0JHEHUs 10
MeHbIIEH Mepe OTHOM TKaHU OpraHu3Ma, TpeOyroIeld BOCCTAHOBJICHHUS WIIN 3aTIOJTHEHHS.

IIpennouturensHO B COOTBETCTBMM € OAHMUM  BapUAHTOM  OCYLIECTBJIEHUS
KapOOKCHAJIKMIIXUTO3aH B COOTBETCTBUU C M300PETEHHEM IPOSIBISIET MMMYHOCOBMECTHMOCTD
COCTaBOB KapOOKCHMETHIIXMTO3aHa TPHOHOTO MPOUCXOKACHUS TMPH HCIOJb30BAHUU MOJIENU
«BO3MYLIHBIA MEUIOK» y MbILIEH, dyepe3 24 Jaca NMocyie UHBEKIHUH, U BBIPAXKAETCS B KOJIMYECTBE
OembIX KPOBSIHBIX KJIETOK, KOTOpOe cocTaBiseT MeHee 10x10° kneTok/MI M HpeAnouTUTENBHO
MeHee 8x10° kneTok/mt.

IIpennouturensHO B COOTBETCTBMM € OAHMUM  BapUAHTOM  OCYLIECTBJIEHUS
KapOOKCHAJIKMIIXUTO3aH B COOTBETCTBUU C M300PETEHHEM IPOSIBISIET MMMYHOCOBMECTHMOCTD
COCTaBOB KapOOKCHMETHIIXMTO3aHAa TPHOHOTO MPOUCXOXKACHUS TMPH HCIOJb30BAHUN MOJIENU
«BO3MAYIIHBIA MEIIOK» Y Mbllled, dYepe3 24 wyaca IOCI€ HWHBEKUMHM, M BbIPAKAETCA
KOHIleHTpauueil untepneiikuna 1 Gera (IL1-Gerta), koTopas cocrasnser MeHee 10x10™ r/mna u
NPEANOYTUTENBHO MEHEE 5%x10” r/mu.

IlpennouturenbHO B COOTBETCTBMM € OAHUM  BapUaHTOM  OCYLIECTBIICHUS
KapOOKCHAIIKMIIXUTO3aH B COOTBETCTBUU C HM300pETEHHEM MPOSBIISET MMMYHOCOBMECTHMOCTb
COCTaBOB KapOOKCHMETHIIXMTO3aHAa TPHOHOTO IMPOUCXOXKACHUS TMPH HCIOJb30BAHUN MOJIENU
«BO3MAYIIHBIA MEIIOK» Y Mbllled, dYepe3 24 wyaca IOCI€ HWHBEKUMHM, M BbIPAKAETCA
KOHIeHTpaumel xeMokuHoBoro juranna 1, cogepxamero C-X-C motus (KC/CXCL1), koTopast
cocrasisieT MeHee 50x10” r/mit u npexnouTutensHo Menee 30x10™ r/mu.

IlpennouturenbHO B COOTBETCTBMM € OAHUM  BapUaHTOM  OCYLIECTBJICHUS
KapOOKCHAIIKMIIXUTO3aH B COOTBETCTBUU C M300PETEHHEM IPOSBISET MMMYHOCOBMECTHMOCTb
COCTaBOB KapOOKCHMETHIIXMTO3aHAa TPHOHOTO IMPOUCXOXKACHUS TMPH HCIOJb30BAHUN MOJIENU
«BO3MAYIIHBIA MEIIOK» Y Mbllled, dYepe3 24 wyaca IOCI€ HWHBEKUMHM, M BbIPAKAETCA
KOHLeHTpauuel ¢akropa Hekposa onyxonu anbda (TNF-anbda), koTopas COCTaBJsieT MEHee
150x10” r/mn u npeanoYTUTENLHO MeHee 125%10% r/m.

IlpennouturenbHO B COOTBETCTBMM € OAHUM  BapUaHTOM  OCYLIECTBJICHUS
KapOOKCHAIIKMIIXUTO3aH B COOTBETCTBUU C M300pETEHHEM MPOSBIISET NMMYHOCOBMECTHMOCTb
COCTaBOB KapOOKCHMETHIIXMTO3aHAa TPHOHOTO MPOUCXOXKACHUS TMPH HCIOJb30BAHUN MOJIENU
«BO3MAYIIHBIA MEIIOK» Y Mbllled, dYepe3 24 wyaca IOCI€ HWHBEKUMHM, M BbIPAKAETCA
KOHIIeHTpalmel XxeMOKHHOBOTO Jiuranaa 1, conepxxamero motus C-X-C (KC/CXCL1), koTopast

cocrasisieT MeHee 50x10” r/mit u npexnouTutensHo Menee 30x10™ r/mu.
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[IpennoyTUTENPHO B COOTBETCTBUM C  OIHUM  BApUAHTOM  OCYIIECTBIICHHS
KapOOKCHAIIKMIIXUTO3aH B COOTBETCTBUU C HM300pETEHHEM MPOSBIISET MMMYHOCOBMECTHMOCTb
COCTaBOB KapOOKCHMETHIIXMTO3aHa TPHOHOTO MPOUCXOKACHUS TMPH HCIOJb30BAHUN MOJENU
«BO3MYLIHBIA MEIIOK» Y MBILIEH, Yepe3 24 yaca Mocjie UHbEKLIUH, OAHOBPEMEHHO yAOBJIETBOPSA
MaKCUMAaJIbHbIM TIp€iesiaM, YKa3aHHbIM B HACTOSAIIEM JOKYMEHTE BBIIIE B OTHOIIEHHUH
KoJM4ecTBa OeJbIX KPOBSIHBIX KJIeToK U KoHIeHTpauui IL1-6era, KC/CXCL1 u TNF-anbda.

Usmepennst kosmuecTBa O€JbIX KPOBSHBIX KJIETOK M KoHueHTpaumd [L1-Oera,
KC/CXCL1 u TNF-anpha OCyIIeCTBISIOT B COOTBETCTBUU C IMPOTOKOJIAMH, YKa3aHHBIMHU B
pUMepax.

[IpennoyTUTeNPHO B COOTBETCTBHM C ONHUM  BApUAHTOM  OCYIIECTBJICHHUS
KapOOKCHAJIKMJIXUTO3aH B COOTBETCTBHHM C HW300pETEHHEM HMEEeT NepHOJ] TMOJYXKH3HH B
NPUCYTCTBUH CMeCH (PEPMEHTOB JU30LMMa U THAypoHUAasbl npu 3701, KOTOPBIA COCTaBISIET
6osee SO0 MUHYT COTJIACHO MPOTOKOJY U3MEPEHHS B IIpuMeEpe 6.

[IpennoyTHUTENHHO B COOTBETCTBUU C OJHHM BApPHAHTOM OCYIIECTBJICHHUS, B YaCTHOCTH,
IPU BHYTPUCYCTABHOM MPHUMEHEHHH, KapOOKCHANIKMIIXUTO3aH B COOTBETCTBUH C M300peTeHHEM
umeer kodpduument tpenus (COFo) mMeHee 5 W MpeaNOYTUTENHHO paBeH 4 WM MeEHee
(cormacHO mpoTOKONTYy B puMepe 9).

Hacrosmee m3o0pereHne OTHOCUTCS, B YAaCTHOCTH, K KOMITO3UIIMM B COOTBETCTBHHU C
n300peTeHneM NJIsl TPUMEHEHUsT B JICUEHHH B OOJNACTSIX PEBMATOJIOTUH, O(TaIbMOJIOTHH,
ACTETUYECKOH MENUIUHBL, IUIACTUYECKOH XHUPYPTHH, XHPYPTUH BHYTPEHHHUX OPTaHOB,
HAampuMep, Ul MPENOTBpALleHHs OOpa3OBaHUs IOCIEONEPALMOHHBIX CMAeK TKaHeH, B
KOCMETHYECKON W AePMATOJOTUYECKONH XUPYPTHH.

B cooTtBercTBMM € OXHHUM BapUAaHTOM TKaHb OpPraHM3Ma BbIOpaHa W3 TKaHEH,
NPUHAJIEIKAIINX TOJOCOBBIM CBSI3KaM, MBIIIIAM, CBSI3KAM, CYXOXKIJIHSM, XpSIIaM, MOJOBBIM
OpraHam, KOCTSIM, CyCTaBaM, IJla3aM, JepMe, SIHAEPMUCY, OJHOMY HJIH HECKOJBKUM CIIOSIM
KOXKHM, Me30JepMe WM JIIO0OW M3 WX KOMOWHAIMi H, 0ojiee KOHKPETHO, NMPUHAIJIEKAIINX
riia3am, IepMe 1 apTUKYJSIPHBIM CyCTaBaM.

Hacrosimee wu3oOpereHue Takke OTHOCHTCS K KOMIIO3HUIIMM B COOTBETCTBUU C
n300peTeHneM Ui TMPUMEHEHHUs] B TEPaleBTUYEeCKOM JIEYEHWH CHHIPOMA CYXOTo TJiasa,
MOBPEXKIEHHSI MJIH TPABMbI POTOBHULIBI, HJIH BOCIIAJIEHHS! CyCTABOB.

Kpome Toro, Hactosimmee H300peTeHHE OTHOCHTCS K INPUMEHEHHIO KOMIIO3HMLUH B
COOTBETCTBUM € H300pPETEHHEM TIOCPEACTBOM HWHCTWUIALMM HAa TOBEPXHOCTh TJasa Iuis
npeaynpexaeHust Ui OoppObl ¢ TMOBPEXKACHWEM WM TPABMOH POTOBHUIIBI, MJIH CHHAPOMOM
CYXOro TI'Jla3a, B YaCTHOCTH, C LIeJIbI0 CMa3bIBAHUS WM PEreHEePaLiH TTIA3HOH MOBEPXHOCTH.

Takum o00pazoM, H300peTeHHe Tak:Ke OTHOCHTCS K KOMITO3ULIUU TJIa3HBIX Kareb,
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comepxameil KapOOKCHAJNKUIXUTO3aH, ONPEACICHHbIH B COOTBETCTBUM C HACTOALINM
n300peTeHneM.

B cooTrBeTcTBHM C OJHHUM BapHAHTOM CYOBEKT MOPa’KE€H BOCHAIUTENBHOU MATOJIOTHEH
(HampuMep, OCTE0aPTPO30OM).

Bonee kKOHKpETHO HacTOsAIIEE N300PETEHHE OTHOCUTCS K KOMITO3ULIH B COOTBETCTBHHU C
u300peTeHneM JUIsl JieueHus apTpo3a (OCTeoapTpuTa), apTPUTa MM BOCCTAHOBJICHUS AedexTa
XpsIla, HApUMeEp, MyTeM HWHBEKIMH B CHUHOBHAJIBHYIO IMOJIOCTh WJIM TYyTEM HUMIUIAHTALH B
ydacTke nedexra Xpsia.

Bonee KOHKpeTHO HacTosiIee M300PETEHHE OTHOCUTCS K MEIUIUHCKOMY YCTPOWCTBY,
HAIpUMep, METULITHCKOMY HMIUTAHTATY, OTINYAIOIEMYCS] TEM, YTO OHO COIEPKHUT UM COCTOUT
U3 KOMIIO3ULIUH B COOTBETCTBUH C N300pPETEHUEM.

B cooTBeTCTBHM € OJHUM MPENNOYTHTEILHBIM BAPHAHTOM H300pETEHNE, TAKUM 00pasoMm,
OTHOCHTCSI K  MENULMHCKOMY  YCTPOWCTBY, COIepKalleMy KaMepy, COAep KaIlyro
KapOOKCHANIKMIIXUTO3aH B CyXOH (opme, B YacTHOCTH, B JHOMUIM3HUPOBaHHON (opme, u
HEeoOs13aTeNIbHO OJHY MJIM HECKOJBKO IPYTUX Kamep, COAEpIKalIuX OJWH WM HECKOJBKO
AKTUBHBIX MTPOAYKTOB, TOOABOK UJIM BCIIOMOTATENIbHBIX BELIECTB.

KoMmo3nnust B COOTBETCTBHUH C HACTOSIIIUM H300pPETEHHEM MOXKET TaKKe CONEepKaTh
OIHY WJIM HECKOJBbKO J00AaBOK WJIM BCIIOMOTATENbHBIX BEIIECTB, KOTOPHIE TO3BOJISIOT
MOJYJIUPOBATh €€ CBOMCTBA.

Hacrosimee wu3oOpereHue TakKe OTHOCHTCS K KOMIIO3HUIIMM B COOTBETCTBUU C
n3o0pereHneM Uil TNPUMEHEHUs B Croco0e TepaneBTHYECKOTrOo JICYCHHUs, HarpuMep,
BKJIFOYAOLIEM HMHCTWUILUIO WM WHBEKIMIO YKA3aHHOW KOMIIO3HLMU  TOJKOXKHBIM,
BHYTPUKOKHBIM, TJIa3HBIM, BHYTPHUIJIA3HBIM WJIM BHYTPUCYCTABHBIM IyTE€M, HarpuUMep, A
BOCCTAHOBJICHHsI HJIM 3aIOJIHEHHWs 10 MEHbIIeH Mepe OAHOH TKaHW opraHusMma, Tpedyromei
BOCCTAHOBJICHHSI WJIH 3aTIOJTHEHHSL.

Hacrosimee wu3oOpereHue TakKe OTHOCHTCS K KOMIIO3HIMU B COOTBETCTBUU C
n300peTeHneM sl €€ IPUMEHEHHUs B CrIoco0e JISUeHUsT OCTE0aPTPUTA HITH AJIST BOCCTAHOBIICHHS
nedexkra Xxpsma, HampuMmep, IMyTEM HWHBEKIHNH B CHHOBHUAIBHYIO JKHIKOCTb HIJIM IIOCIHE
CMEIINBAHUS C KPOBBIO U MMILUIAHTALIMH B XPSIIL.

Hacrosimee wu3oOpereHue TakKe OTHOCHTCSI K KOMIIO3HIMU B COOTBETCTBUU C
n300peTeHneM U MPUMEHEHUs] B CIoco0e JIeUeHHsT MM Crocobe 3CTETHYEeCKOH MOMOIH,
OKa3bIBAEMOW TyTEeM 3arOJHEHUs IepMbl («IepMalbHOE 3aroJHEeHHE»). DTO, B HYaCTHOCTH,
BKJIFOYAET, HAPUMEP, HHBEKIIUIO KOMIIO3ULUH B COOTBETCTBUH C U300PETEHNEM MOJKOKHO HIIH
BHYTPHKOKHO.

HaCToleuee I/1306peTeHI/Ie TakKK€ OTHOCHUTCA K KOMIIO3UMIIMH B COOTBCTCTBUH C
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n300peTeHneM JUIsI TPUMEHEHHsT B Crocobe JIedeHHs Ui JICUEHHUs] TIOBEPXHOCTU KOXKU
MIOCPENCTBOM MHOTOKPATHBIX HMHBEKLUI BHYTPHKOXXHBIM MyTeM. Takue KOMIIO3MIHH, Kak
NPABUJIO, MOTYT OBITh HCIOJIb30BaHbI B AEPMATOJIOTUH B KAa4Y€CTBE JICUEHUS B 3CTETHUECKUX
nensx. Takoil crocoO, HampuMmep, TMpeAHA3HAYEH AU YBEIMYeHHs oO0beMa KOXKH, 4TOObI OHa
noTepsyla CBOM MOPLIMHHUCTBIA BHJ (JIeYeHHWE MOPIIMH W/WJIM TOHKUX JTuHMIA). Takoe neueHue
MOXKET TIPUMEHATbCS Yy CyOBEeKTa, KOTOPbIH XO4YeT YAYYIIUTb BUA CBOCH KOXH IyTEM
OMOJIOKEHUSI.

Hacrosimee wu3oOpereHue Takke OTHOCHTCS K KOMITO3UIIMM B COOTBETCTBHH C
n300peTeHneM Ul IPUMEHEHHUSI B Croco0e JICYeHHs], B KOTOPOM KOMIIO3HMLUS MPEACTABISIET
coOOH areHT BHCKOCYNILIEMEHTAluH. B 3TOM ciyuae, Hanmpumep, OH BKJIOYAET BBEICHHE
KOMIIO3ULIUK 0 M300PETeHHI0 B yYacTOK BHYTPH CYCTaBa, B YaCTHOCTH, IJIsI OTPAHUYECHUS
TPEHHUS XPSIIIEBbIX TIOBEPXHOCTEH CycTaBa.

Hacrosimee wu3oOpereHue TakKe OTHOCHTCS K KOMIIO3HUIIMM B COOTBETCTBUU C
n300peTeHneM JIsl MPUMEHEHHsI B Ka4eCTBE KJIIETOUYHOTO BEKTOPA, AJIsl OJTHOTO MIIM HECKOJIbKUX
TUTOB KJIETOK, W/WJIM OJHOTO MJIM HECKOJBKUX aKTHBHBIX ar€HTOB. DTO MOTYT OBITh aKTHBHBIE
areHTel ¢ (apMareBTUYeCKOW WM OWOJIOTHYeCKOW Touku 3peHus. Kommosuius 1o
n300peTeHNI0  MOXKEeT OBbITh  (DAaKTUYECKM COBMECTHMOH €  TPUCYTCTBUEM  KIIETOK,
NPEANOYTUTENBHO JKUBBIX KJIeTOK. Cpenu MpeAcTaBISIFOIIUX HHTEPEC KUBBIX KJIETOK MOXHO
YIOMSIHYTb, HampuUMep: XOHIPOLUTHI (CyCTaBHOW xpsul), (GuOpoxoHApOUUTHl (MEHHCK),
¢ubpobdmacTel CcBs130K (CBsizka), (uOpodmacTel KOkM (KOKA), TEHOLUMUTHI (CYXOKHUIIHS),
MUOGUOPOOIACTBI (MBIIILIBI), ME3EHXUMAJIbHBIC CTBOJIOBBIE KJIETKH, KPACHBIE KPOBSHbIE KIIETKU
(kpoBb) © KepaTHHOLMTHI (Koka). Kommosmmmst 1o  HM300pETEHHIO TakXKe MOXKET
paccMaTpUBaTbCSl B KAaueCTBE TEPANEBTHYECKOTO BEKTOpa Il TAPT€THOW JOCTABKU W/WJIH
KOHTPOJIUPYEMOTO BBICBOOOKIEHUS TI0 MEHBLIEH Mepe OJTHOTO TEPANEBTHYECKOTO areHTa.

B cooTBercTBMM C OJHMM BAapHUAHTOM JOOABJIEHHE B KOMIO3ULIUIO 1O H300pETEHHIO
KPOBH HJIH TUIA3MBbI, MJIH JIU3aTa TPOMOOLIUTOB, UM OOOTaIleHHOH TPOMOOIIUTAMH TUIA3MBbI, UITH
000t OMONMOrMYeCKOW  JKHIKOCTH — IMO3BOJIIET TEM  CaMbIM, HAmpuMmep, YIyYLIUTh
XapPaKTEPUCTHKH MPOIYKTA.

B cooTBercTBMM ¢ OAHMM BapUAHTOM KOMIIO3UIIMSI B COOTBETCTBHU C H300peTEHHEM
cocTaBjeHa B TBepmoil ¢opme (Hampumep, IUIEHKa WIM TOPHCTas TIeHa), KOTopas
COJTIOOMITM3UPYETCS MTOCIIE UMITJIAHTALIAH.

B cooTBercTBHU C OHUM BapUAHTOM KOMIIO3MLIMS COCTaBIeHA B (JOPME PaCbLISIEMOMH C
MOMOIIIBI0 Hebynalizepa (pactbUIeMOi ) KOMITO3UIUH.

Hacrosimee wu3oOpereHue TakKe OTHOCHTCS K KOMIIO3HUIIMM B COOTBETCTBUU C

n3o0peTeHneM I MPUMEHEHUs B CrocoOe JIeYeHHs! MM CIOCOOe 3CTeTHUECKOro yxoaa 3a
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OJIHON WJIM HECKOJIbKUMH TKaHAMU WJIM OpraHaMH, KOTOpble HaXOIWINCh IMOJA BO3JEHCTBHEM
Ype3MepHOil TeMIlepaTyphbl, Kak B ciydae 0xora.

Hacrosimee wu3oOpereHue Takke OTHOCHTCS K KOMITO3UIIMM B COOTBETCTBHH C
n300peTeHneM Uil NMPUMEHEHHsI B Crocobe JedeHHst Xpsa Uil BOCCTAHOBJICHHS XpsIa
(HampuMep, MyTeM UMILTAHTALUHU B IepEeKT Xpsa, 9ToObI CIIOCOOCTBOBATh PEreHePaLlii TAKOTO
XPSIIIA).

Hacrosimee wu3oOpereHue TakKe OTHOCHTCS K KOMIIO3HUIIMM B COOTBETCTBUU C
n300peTeHneM Jisl MPUMEHEHHS B CIIOCO0e JICYSHNs ISl IPEAOTBPALCHUS CIIaeK TKaHel mocie
omnepaLyy: MPOAYKT HAHOCAT Ha TKaHW B KOHLE OIEpalyy, HalmpuMmep, T'MHEKOJOTHYecKON
XUPYPTHUH, aOJOMUHAIBHON XUPYPTHH U T. 1.

Hacrosmee nzoOpereHne TakKe OTHOCHUTCA K KOMITO3ULIMHM, MpPEeIHA3HAYEHHOH IS
UCIIOJIb30BaHUSl B KAdyeCTBE MCKYCCTBEHHOM CHHOBUAJbHON >KUAKOCTH, KOTOpasi COJEPIKUT
KapOOKCHAJIKUIXUTO3aH B COOTBETCTBUH ¢ U300pETEHUEM.

Kommo3unust B COOTBETCTBHU ¢ HACTOSIIIUM H300peTeHreM o0ecrneunBaeT CriocoOHOCTh
UMHUTHPOBATH 3A0POBYI0 CHHOBHAJBHYIO JKUAKOCTD UM YIIYYIIaTh 3JOPOBYIO MIIH Oe(EeKTHYIO,
WIM JereHepPaTHBHYKD CHHOBHAIBbHYIO SKMJIKOCTb, HalpuUMep, MyTeM VyJydlleHus ee
CMa3bIBAIOLIEH CMOCOOHOCTH Uil YMEHBILIEHHsI TPEHUs] B CYCTaBe W/WIM ero aeMrupyromei
criocobHoCcTH (ompenenseMoii MoayieM ynpyroctd G'), mpu 3TOM SIBIISIETCS] JIETKO BBOJIUMOM,
HanpuMep, AJIsl HAMOJHEHHUs MINPULA WK ISl UHBEKLIUY B OPraHU3M 4eJIOBEKa UJIH >KMBOTHOTO.
Tonpko B MITFOCTPATUBHBIX LEJSIX MOAYJb yrnpyroctd G' 370poBOi CHHOBHAJIBHON KUAKOCTU
coctasysieT ot 40 mo 100 Ila, u ero moayne noteps G" cocrasmsier ot 1 mo 10 Ila.

B coorBercTBUM € OIHUM BapHaHTOM KapOOKCHANKUIXUTO3aH WIIH COIEPIKALIYIO €ro
KOMIIO3ULIUIO BBOAAT B popMe pacTtBopa. IIpeanodTuTenbHO B COOTBETCTBUH C STUM BapUAHTOM
KapOOKCHAIIKMIIXHUTO3aH MIJIH COZIEPIKAIIYI0 €0 KOMITO3HUIIMIO JIETKO BBOAAT Yepe3 TOHKYIO UTITY,
Harmpumep, uriay auamerpoM 21 kanuOpa mpu KOMHATHOW Temmeparype. TepMHH «Jerkoe»
BBEJIEHUE O3HA4yaeT, YTO MPEANOYTUTESbHO CHUJA, MPUKIAAbIBaeMas K TakOMy LIMPHIY, MOX
JEeUCTBHEM KOTOPOW KOMIIO3HMLMS B COOTBETCTBHUH C M300pETeHHEM MpoTeKaeT uepes uriy 21
kanuOpa, cocrasnsier MeHee 50 HBIOTOHOB, MPEANOYTHTEIBHO CHJIa COCTaBysieT MeHee 20
HBIOTOHOB.

Hacrosmee nsoOpereHne Takke OTHOCUTCS] K KOMITO3ULIUH JJIsl IPUMEHEHHSI B KAUECTBE
UCKYCCTBEHHBIX CJIe3, KOTOpas COAEPKHUT KapOOKCHAJKHIXUTO3aH B COOTBETCTBUH C
n300peTeHneM.

Kak mnpaBuio, namama3oHbl 3HAYeHHH OCMOJBUIBHOCTH M pH, HeoOxomumeie B
OMOMENNIIMHCKIX PUMEHEHUSX, OTU3KU K CIECAYIOIINM JHaNa30HaM:

- OCMOJIAJIBHOCTD.
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- HU300CMOJISIPHOCTH ¢ T1a3moit: 285-295 MOcM/kT;

- HU300CMOJISIPHOCTh C CHHOBHAJIBHOU KUAKOCTBIO: 404 + 57 mMOcmi/kr B
cootBercTBuu ¢ «Clin Orthop Relat Res, 235, 289-95, 1988» u «Biochem Biophys Res
Comm, 422, 455-461, 2012»;

- ot 280 1o 350 MOcMm/kr.

- pH:

Kax mpaswuno, ¢usuonornueckoe 3HaueHue pH cocrasisier Bhime 6,8, B 4aCTHOCTH,
BbIle 7,0 U, B 4aCTHOCTH, paBHO 7,4 (KaK IS IJ1a3Mbl HJTH CHHOBHUAJIBHON KUJKOCTH).

Kax mnpasuno, 3nauenne pH mnnasmer pasHo 7,4, Kak npasuno, 3HaueHue pH
CUHOBHAJILHOM kuakocTu paBHO 7,768 + 0,044 B cooTBercTBUU ¢ «J Bone Joint Surg Br, 41-B
(2), 388-400, 1959»; wnu 7,3 B cootBercTBUU C «Acta Orthop Scand 634-641, 1969, unu Takxke
B cootBeTcTBUHM ¢ «Clin Rheumatol 25, 886—888, 2006».

Kak npasuno, nonararoT, 4To 3HadeHue pH CHHOBHANBHON JKUIKOCTH MPHU OCTEOAPTPUTE
W apTPUTE SIBJISIETCsI O0Jiee HU3KUM, YeM MPU 3A0POBOH CHHOBUATBHON KUIKOCTH.

Takum 00Opazom, HacTosiee H300PETEHHEe OTHOCUTCS K CMECH CUHOBHAJIBHON JKUIKOCTH
C KOMTIO3UIINEN B COOTBETCTBUH C HACTOSIIIUM M300pETeHHEM, HAITPpUMeEp, Ha OCHOBE OOBEMHOTO
cooTHOMmEeHus1 Mexny (1) KapOOKCHATKUIXUTO3aHOM HII COZIEp KAIlel ero KoMro3uiuei u (ii)
CUHOBHAJILHOM JKUIKOCTBIO, KOTOpOe Haxonutcst B nuamna3zoHe ot 20/80 mo 80/20 (06./00.) u
cocrasiisiet, Harpumep, S0/50 (06./00.).

[IpennoyTUTebHO KOMITO3ULIMS B COOTBETCTBUHU ¢ HACTOSIIIMM HM300PETEHUEM SIBJISIETCSI
CTepUJIbHONW. B BBICOKOW CTENMEHU MNPEANOYTUTEIbHO KOMIO3ZULIMKD B COOTBETCTBHM C
HACTOSIIIIUM HU300pETEHHEM CTEPUJIMZYIOT MyTeM TOBBIIIECHHUS] TEMIEPATYPbl, MPEANOYTHTEIHEHO
B aBTOKJIABE.

B cooTBercTBHUM ¢ OIHUM BApPHAHTOM KOMIIO3UIUU TIO H300PETEHHIO SIBJISIOTCS
MPO3PAYHBIMH HJIH NPOCBEYMBAIOIIUMUCS.

TepMHH «TPOCBEUMBAIOMIASCS» O3HAYAET, YTO OOBEKT MOKET OBbITh pa3jIMuuM, KOT/Aa
KOMITO3UIMIO TMOMEIAIOT MEXKAY IJIa3oM HaOnroaatenss W yKa3aHHbIM OOBEeKTOM. TepMuH
«MpOo3padHasy O3HAYaeT, YTO MOXKHO pa3iuyarh OyKBEHHO-IM(POBBIE CHMBOJIBI, KOITa
KOMITO3UIMIO TIOMEMIAI0T MEXKIy IIa3oM HaOmonatens U HabmonaeMbIMu cuMBojiamu. Kak
MPaBWJIO, 3Ty OLEHKY MPOBOAST HA KOMITO3WUIUU TOMIUHONW mpubmusureapbHo 1 cm. Takke,
MOJKHO CJIEZIOBATh CIOoco0y, onucaHHoMy B MoHorpaduu 2.9.20 Eponetickoii papmakoren, s
BU3YAJIbHOTO OCMOTpa. Takxke, MOXHO HM3MEPUTh ONTHUYECKYIO IIJIOTHOCTH KOMIIO3MIIMH,
HarpuMep, ¢ IOMOLIBIO CIEKTPOMETPHH B BUANMOM Y @-obmactu pu 500 HM U yOenuTbcs, 4To
ONTHUYECKass IUIOTHOCTh cocTtasisieT meHee 0,5, mpennoururenbHO 0,2 MO CpPaBHEHHUIO C

STaJIOHHBIM PAaCTBOPUTENEM.
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CormacHO OAHOMY BAapUAHTy KOMIIO3ULMHM IO HM300PETEHHI0O HE  SIBISIIOTCA
ONaJeCLUPYIOIIMMH WIIN SIBJISIFOTCS JIULIB CJIErKa ONajJeCLUPYOLUMU.

TepMuH «omanecuMpyrOIIH» O3HA4YaeT, YTO PACTBOP NMPHUBOAUT K AM(PPAKIUHN CBETA,
BUAMMOI HEBOOPYKEHHBIM TJIa30M, HAIIPUMEP, MyTEM BH3YAJIbHOTO OCMOTpa COTJIACHO Crocoly,
TakoMy Kak B MoHorpadpum 2.9.20 Espomneiickoii ¢apmakomnen, U TyTeM CpPaBHEHHUsS C
STAJIOHHBIMHM PAacTBOpPaMM, UMEKOLIMMH pa3jMyHble YPOBHHM OmallecueHIuH, u3 Epponeiickoii
¢dapmakonen. B cOOTBETCTBMM C OJHHUM BapHUAHTOM KOMIIO3ULIUS MO HM300PETEHHUIO SIBISIETCS
OecLIBETHOM, TO €CTh, B YaCTHOCTH, HAOJIIOAaTE b, HAOJIOJAIOIINI HEBOOPYKEHHBIM TJIa30M, HE
NPUITUCBIBAET KAKOH-TMOO KOHKPETHBI LBET KOMIIO3MLIMH. B  COOTBETCTBUM € OIHHUM
BAPUAHTOM OIMaJeCLeHLIUs HUXXE€ MaKCHMAaJbHO JOMYCTUMOTO YPOBHs AJ NPEAIoJiaraeMoro
MIPUMEHEHUSL.

Hzo0pererne OTHOCUTCS, B YaCTHOCTH, K H3IENUSM WM YIAaKOBKE, MPEINOYTHTEIBHO
CTEpUJIbHOMN, coaepkallell OHO WJIM HECKOJIbKO YCTPOMCTB AJI MHCTWIISILUU WM UHBEKLHH,
NPEABAPUTENILHO HATIOJHEHHBIX KOMITO3HINEH B COOTBETCTBHH ¢ m300pereHneM. Kak mpasuio,
3TO YCTPOHCTBA, KOTOPBIE MO3BOJISIFOT BBOAUTD MPOAYKT B (JOpME Karesb HITH B MPEIBAPUTEIBHO
HAMOJIHEHHBIX IIMTPULIAX.

Kommoznnust o u300peTeHn0 MOXKET OBbITh MPENNOYTHTENbHO CTepUIIN30BaHa. Takum
oOpa3oM, H300peTeHHe OTHOCHTCA K CTEPUIIM30BAHHOMY KapOOKCHAIKMIIXUTO3aHy. Takum
o0pa3oM, KapOOKCHANKMIXWUTO3aH SIBISIETCS CTEPHIIbHBIM, B YAaCTHOCTH, ISl MPUMEHEHHH, B
KOTOPBIX 3TO TpedyeTcsi.

B cooTBercTBMM C OIHUM BApUAHTOM KOMIIO3ULHIO MO HM300PETEHHIO CTEPUIIH3YIOT
napoM, Hampumep, IyTeM I[OBBbIIIEHHs] TeMmIepaTypel A0 Temneparypel Bbime 1000 u
npeanoutuTenpHo Bbie 12000, Hanpumep, B uHTepBane ot 1210 mo 1380], B aBTOK1IaBE, B
Te4eHHe MepuoAa BPEMEHM, NOCTATOYHOIO JUIsl CTepUIM3alLlMH, HalpuMep, Kak MpaBujo, B
TedeHue oT 15 1o 20 MuHyT. B COOTBETCTBHM C IPYyrMM BapHaHTOM KOMIIO3HMLIUS MOXET OBITh
CTEPIJIN30BaHA NyTeM (PIIIbTPALIMH C UCTIOIB30BaHHEM (HUIIBTPOB, MPUCIIOCOONEHHBIX IS STOH
Len, HanpuMep, GUIBTPOB ¢ IOPUCTOCTHIO, MEHBIIIEH Wi paBHOH 0,2 MKM.

IIpeumy1iiecTBO COCTOMT B TOM, YTO B COOTBETCTBHUU C OJHUM IPEANOUYTUTENbHBIM
BAPUAHTOM OCYILECTBJICHUS TIOTEPS XAPAKTEPUCTHIECKON BSI3KOCTH KapOOKCHATKMIIXHUTO3aHA BO
BpeMs Ipoliecca CTepUIIN3aliuy apoM coctasiisieT meHee 40%.

Hzo0pererne Taxke OXBATBIBAET KOMITO3ULMIO MO HM300pPETEHUIO B Cyxod ¢opme, B
YaCTHOCTH, B IMOPMITH3UPOBAHHON hopMme.

B wactHOCTH, BO3MOXKHO (p€)AMCIIEPTHPOBATh 3Ty JHOMGUIM3HPOBAHHYIO KOMITO3ULIHIO
nepes NpUMeHEHHEM.

Hacrosimee I/1306peTeHI/Ie TaK)K€ OXBAaThIBAET CIIOCOO TCPANCBTUYCCKOTO JICHCHMUA,
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BKJTFOYAOLITHI MHBEKLIUIO KOMIIO3ULUN B COOTBETCTBHHU C H300pETECHUEM.

Hacrosmee nzo0pereHne Takke OXBaThIBAET MPUMEHEHHE KOMIIO3ULIMH B COOTBETCTBUH
¢ u300peTeHneM Ui HM3TOTOBJIEHHs (hapMalEeBTHUECKOW KOMITO3WUIUH, B YAaCTHOCTH, IS
TEPAIreBTUYECKOTO JICUEHUs], HAIIPUMeED, KaK ONpenesieHo 0oJiee KOHKPETHO N300peTEHUEM.

Hacrosmee uzoOpereHne TakKe OXBATBIBAET CIOCOO 3CTETUYECKOTO yXOHa, APYTHMH
CJIOBAMH, HETEPAIIEBTUYECKHUI CIOCO0, BKIIOUAOIINHA HHBEKLUIO KOMIIO3ULIUHI B COOTBETCTBUH C
n3o0pereHneM. DTO BKJIIOYAET, HANMPHUMEp, 3aNOJHEHHE MOPLINH HIJIM 3arOJIHEHHE OJHOU HIIH
HECKOJIbKUX 00JIacTell MOBPEKIEHHON BUAMNMON TKaHH, HAPUMED, MOCJIE HECHACTHOTO Ciydast
WUJIN XUPYPrUYE€CKOrO BMEIIATENbCTBA, B OCTETUUECKHUX LENISX.

Tkanp mpexacrarisier coOoil HAOOP KIETOK, KOTOpPbIE SIBIIIOTCS CXOXXHUMH M HMMEIOT
OIMHAKOBOE MPOUCXOKACHUE, CTPYNIMPOBAHHBIX BMECTE KakK (PYHKIHMOHAJIbHAS €AMHUIA, TO
€CThb CIIOCOOCTBYIOT OJIHOM M TOH e 3amaHHOi QyHKuuu. Cpenu TKaHeH MOXKHO YIOMSIHYTB!
SMUTENNATIBHYIO TKaHb, COCUHUTEIbHYIO TKaHb, MBILIIEYHYIO TKAHb U HEPBHYIO TKAHb.

TepMuH «KOMIO3UINS B COOTBETCTBUU C NU300pETEHHEM» WIIM SKBHUBAJIEHTHBIE TEPMUHBI
cienyeT NOHUMATh KAk OTHOCAIIMECS K KOMIIO3WULIUH, ONPENENeHHON B HACTOSIIEM
n300peTeHNH, B TOM YHCJIE B COOTBETCTBHU C JIFOOBIM W3 BAapUAHTOB, KOHKPETHBIX HWJIH
cnenn(PUIeCKUX BapUAHTOB OCYIIECTBIICHHS, HE3aBUCHMO HJIH B COOTBETCTBHUH C JIFOOOH M3 UX
KOMOMHAIMA, B TOM YHCJIE€ B COOTBETCTBHUU C TPEANIOYTUTEIbHBIMH OTJINYUTEIBHBIMU
MIPU3HAKAMU.

Jlpyrue OOBEKTBbI, OTIMYHUTENbHbIC NMPHU3HAKH M TMPEHMYILIECTBA H300PETEHHs] CTAHYT
OUEBUAHBIMH JJISI CIIELHANUCTa B JaHHOW OONAcTH TOCHE MPOYTEHUS TOSCHUTEIBHOTO
OIMCAHUs, B KOTOPOM JI€JIA€TCs CChUIKA HA MPUMEPHI, MPUBEACHHBIE UCKIFYUTENBHO B KAYECTBE
WLTFOCTPALMH, U KOTOPbIE HUIKOUM 00pa3oM He OrpaHHYUBAIOT 00beM H300peTeHus.

IIpumeprl 00pa3yrOT HEOTHEMIIEMYKO YacThb HACTOSILEro H300peTeHws, U JroOoH
OTJIMYUTENbHBIA TPU3HAK, KOTOPBIH TPENCTABJSETCS HOBBIM IO CPABHEHHIO C JIFOOBIM
JOKYMEHTOM MPEAIIECTBYIOIIEr0 YPOBHSI TEXHUKH HA OCHOBE ONHCAaHMs, PACCMATPUBAEMBIM B
LIEJIOM, BKJIFOHAsl TPUMeEPhI, 00pa3yeT HEOTHEMJIEMYIO 4acTb M300pPETeHHS B OTHOIIEHHH €ro
(YHKLNH 1 TPUMEHUMOCTH.

Taxum 06pa3oM, KaXKIbli IpUMeED SABISIETCS O0INM TI0 chepe MPIUMEHEHUsL.

C npyroii cTOpoHBI, B IpUMepax BCe MPOLIEHTHbIE AOJIM PacCUUTaHbl IO MAacce, €CiIU He
yKa3aHO WHOe, TeMIlepaTypa IpuBefeHa B rpaaycax llenbcus, eciam He ykKa3aHO HHOE, U
TaBJIEHUE SBJISETCS aTMOC(HEPHBIM JABJICHUEM, €CJIN HE YKa3aHO HHOE.

IIpumeps!

XUTO3aHBI-TPEAIIECTBEHHUKH 3aMELIEHHBIX XUTO3aHOB B COOTBETCTBUH C M300peTEHHEM

UMEIOT CPEeNHIOK MOJIEKYJSIPHYEO MacCy TIO BSI3KOCTU (ONpenesNieHHOW TMpH IOMOIIU
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KamUSIPHOW BUCKO3MMETPUU) U cTeneHb anerunupoBanus (DA, conep:kaHue 3BeHbeB N-
anetni-D-riroko3amMuHa, OmpeneNeHHass ¢ MOMOIIBI0 MOTEHLHOMETPUYECKOTO THTPOBAHUS),
HAXOJIIIMECs B AMANa3OHax, YKa3aHHbIX B Tabmuie 1. MonekynsipHas Macca XHUTO3aHA MOXKET
OBITH TaK)Ke OTNpEAEIIeHa 10 JMHAMUYECKOH BS3KOCTH PacTBOPa, UMEIOIIero KoHUeHTpauuo 1%
(Macca/macca) XUTO3aHa B YKCYCHOM KHCJIOTe, uMeromel koHueHtpamuto 1% (006./00.),
U3MEPEHHYI0 NpU IIOMOIIM BHMCKO3UMETpPAa C BpalAOLIUMCS IINHUHAENEM, HalpuMmep,

Bucko3umerpa bpykdunbpaa, kak onucaHo B Tadmmue 1.

Tabauna 1. XapakTepuCTUKN XUTO3aHOB-TIPEAIIIECTBEHHUKOB

Auana3on cpenneri Muanazon

MOJIEKYJISIPHOH MAaCChI Huanazon DA
Auana3on (kanuiasipuas BSI3KOCTH MpPH (M0.1.%)

JLEP 1% (mIla.c) 70

BHCKO3UMeTpHSI)
«CBepXHU3KUI» npu6. 20000 - 60000 5-20 5-20%
«Huskunii» npu6. 60000 - 120000 20 - 50 15 -25%
«CpenHuii» npubs. 120000 - 150000 50 - 80 20 - 30%
«Bricokuii» npubs. 150000 - 220000 80 - 120 25 - 40%
«CBepXBBICOKUI» npu6i. 220000 - 300000 120 - 200 25 - 40%
«400k» npu6. 300000 - 500000 200 - 600 35 -50%

B nacrosimem I/1306peTeHI/II/I HCIOJIb30BAJIN CICAYIOLIUEC CHOCO6BI, €CJIN HEC YKa3aHO UHOC.

Cnoco0 usMepeHus a3era-noTeHIuaid

Cocras, nomnexamuii aHanu3y, pasdasisuin B pochaTHOM Oydepe ¢ LeTb0 TOTyYeHUs
KOHEUHOHN KoHHeHTpaunu nomumepa 0,05%, 3arem cierka nepeMelnBald N0 IOCTHXKEHUS
TOMOT€HHM3allMU. 3aTeM PacTBOP pas3leisutd Ha pasHele (paxuun, u pH kaxmoit uz dpaxiuii
JOBOAMJIM 1O JKEJAeMOro 3HaueHWs], Haxojsmerocs B auanasone pH 4-8, mmbo mnyrem
nobasnenust 0,1N pactBopa ruapokcuaa Hatpusi, audo myrem nobasnenus O,1N pactBopa
COJITHOW KHCJIOTHI. J[3eTa-nmoTeHunan Kakaoi Gppakuuy U3Mepsuid ¢ IOMOIIbI0 pubopa «Nano-
Z» (nnana3on Zeta-Sizer, Malvern Instruments).

Coocob U3MEPEHUA NHaIIa30Ha paCTBOPHMOCTH XHUTO3aHOBBIX ITOJIHMMEPOB

JlnanasoH  pacTBOPUMOCTH  YCTAHABJMBAIM IyT€M I[PUTCOTOBJIIEHUS  PACTBOpA
MOJJIEKAIEro TECTUPOBAHUIO MoNMMepa npu koHueHTpauuu 1% u pH 9, nyrem nesnenus ero Ha
HECKOJIbKO (ppakuuii, pH KOTOPBIX TOBOIMIM O pa3IU4HbIX 3HaueHni pH B nuamasone ot 9 no
1. [ns kaxxmo#t ppaxiuy noJauMep MpoBepPsTH, 9TOObI YOSIUThCS B TOM, YTO OH PacTBOPHIICS -
TO €CTh OH He 00pa3yeT Kakoro-jindo MOMYTHEHHS - B COOTBETCTBHH CO CIIOCOOOM BH3YaJIbHOTO
KOHTPOJISI, ONMCaHHBIM B MOHOrpaduu 2.9.20 Eponeiickoii papmakonen. OTMeuanu auana3soH
pH, B KOTOpOM noJumep sIBJISE€TCS] pACTBOPUMBIM UJIH HEPACTBOPUMBIM.

Monenb HOAKOKHOTO «BO3AYITHOTO MEINKa» Y MbIIei

MOI[G.]'II:; MOAKOXKHOI0 «BO3AYLIHOTO MCHIKa» Y MBIIIIeil HMCIIOIb30BaIH I OOICHKU
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peaxkLuy Ha 4y>KepOJHble Tesa U MMMYHOCOBMECTUMOCTH HECKOJBKUX PA3JUYHbIX MOJIUMEPOB,
MOJIYYEHHBIX W3 XUTO3aHA IPUOHOTO MPOUCXOKACHUS. B 3TOH MOAenn mojocTh «BO3AYIIHOTO
MENIKa» MOJIy4aH MyTeM MOBTOPHBIX MOJKOXKHBIX WHBEKLUNH CTEPUIIBHOIO BO3/yXa B CIIMHY
MBIIIK. MeIoK, co3/aBaeMblii HagyBaHMs BO3[yXa, UMHUTHPYET CHHOBHAJIBHYIO IOJIOCTb,
obecrieunBasi TEM CaMbIM JIOKAJM30BAHHYIO CpPeAy, B KOTOPOH MOKHO HM3y4aTb CTHMYJISLIUIO
BOCHAJINUTEIBHOIO OTBETA B JKUJKOCTH, BBITEKArOIIEeH M3 BO3AYLIHOTO MEILIKAa U OKPY)KAIOLINX
TKaHel, kak ornmcano Segwick et al. (B: J Pathol 141, 483, 1983) u Sin et al. (8: Ann Rheum Dis
45, 873, 1986). IlomocTh BO3AYLUIHOTO MeEINKa MO3BOJSIET BBOAWUTH 1O 1 MIJI TPOAYKTa
JKUBOTHOMY BecoM okoJio 30 1. CorjiacHo mpoTokosty, onucanHomy Dawson et al. (B Int J Tiss
Reac 8, 171, 1991), BO3AyIIHBII MEMIOK yCTAaHABIMBAIN y HEPOACTBEHHBIX CAMLIOB MbILICH-
ansOonaocoB nuHMM CD-1 Swiss (OecnaroreHHble, mMacca Tena MpH MOCTyIUieHHH 25-35 T)
cornacHo rpaduky Ha AeHb O U JIeHb 4 MyTeM MOBTOPHOW WHBEKIUH 5 MJ, a 3aTeM 3 M
CTepUJBbHOrO BO3ayxa. Ha aeHbp 7 OAHOKPATHYK MOJKOKHYIO MHBEKLUHIO 1 MJI OpOayKTa
BBOJIMJIN HETIOCPEICTBEHHO B MOJIOCTh BO3AYLTHOrO Memmka. MHbekun 1 M1 GpU3n0JIOrH4ecKoro
pactBopa u 1% pacTBOpa KapparuHaHa CIYXUJIM B KadecTBe OTPHULATENBHOIO H
MIOJIOXKUTEITBHOTO KOHTPOJIEH, COOTBETCTBEHHO. JKMBOTHBIX PEryNsipHO HAONIOJATU B TEUYECHUE
HECKOJIbKUX YaCcOB MOCJE MHBEKIUH, YTOOBI OOHAPYKUTH BO3MOXKHBIE KIMHUYECKHE TPU3HAKU
CHUCTEMHOW MJIH MECTHOM TOKCHYHOCTH, M Ha0Op MacChl Tela M TEMIIEPATypy HU3MEpsUId Ha
MOMEHT MHBEKLMN U yMepluBieHUs. KUBOTHBIX YMEpLIBJSUIN Mocie 24-4acoBOro KOHTAaKTa C
npOAYKTOM (3 JKUBOTHBIX Ha MPOAYKT). IMMyHOJIOrHUECKHE OLIEHKH MPOMBIBOUYHON JKUAKOCTH,
U3BJICUEHHON M3 MEIIKA, BKIIOYAIN HUTOJOIMYECKUH aHaN3 (TIOJICUET U pacIpenesieHre OenbIx
U KPaCHBIX KPOBSIHBIX KJIETOK) U KOJMYECTBEHHYIO OLIEHKY OCHOBHBIX MEIHATOPOB BOCIAJICHHS
(IL-1-6era, TNF-amppa u KC/CXCL1) ¢ wucnons3zoBanueM HabopoB «ELISA» (AbCam),
OCYILECTBISAEMYIO B COOTBETCTBUU C MHCTPYKLUHUAMU. [IpoBOANIN MakpOCKONMYECKUH aHaIN3 U
THCTOIATOJIOTHUECKUI aHANIHM3 MyTeM OKpPALIMBAHHS I'e€MAaTOKCHIIMHOM/303HHOM OKPY KAFOIINX
TKaHel koxku. Ocodoe BHUMaHHE YAENSIIOCH JIOKATN3ALNHU MPOAYKTA Ha OKPY)KAIOIINX TKAHSIX, &
TaKKe €ro pe3opOIiH B JKUAKOCTH.

Mognenb sl OLIEHKH JIOKAJIHHOHN I1€PEHOCHMOCTH BHYTPHUCYCTABHOI'O BBEIEHHS B

OBeYbel MOJEIU

CornacHo nuTEepaTypHbIM IaHHBIM U PEKOMEHIAIMsAM MekayHapOaHOro oOLiecTBa Mo
usyueHuto ocrteoaptpura (Osteoarthritis Research Society International, OARSI), oI
MPU3HAHBI XOPOIIO OXapaKTePH30BAHHON MOIENbIO AJsi OLUeHKH 3(PQEeKTOB BHYTPHUCYCTaBHOM
UHBEKIIMY WHHOBALMOHHBIX cpencTs ais sedenus (Little et al. In: Osteoarthritis Cartilage 18,
S80, 2010 ; Edouard et al. In: Phys Ther Sport 14, 116, 2013 ; McCoy et al. In: Vet Pathol 52,

803, 2015). OBeubst MozeNb OOECTIEUNBAET CPENCTBA JJII UHBEKIHH BHYTPUCYCTABHBIM MyTEM



29

HEKOTOpPOTO  O0BEMa  COCTaBa, KOTOPBIH  WUMUTHPYET  KJIMHUYECKOE  IPHMEHEHHUE
BHUCKOCammieMeHTapHol tepanuu y moned (Fraser et al. In: Semin Arthritis Rheum 22, 9,
1993). MUsmepeHuss JOKaJIbHOW MEPEHOCHMMOCTH  BKJIOYAIOT KIMHHYECKHE TPHU3HAKU
CHHOBUAQJIBHOTO  BOCHAJEHUS  (BBIOT, XpOMOTa, KOM(OPT) TMyTeM  HCMOJb30BAHHS
BAJIMIU3UPOBAHHBIX MOJYKOJINYECTBEHHBIX KIMHIUECKUX Inkal, onucaHHbix Shafford et al. (B:
Vet Anaesth Analg 31, 20, 2004) u Kaler et al. (B: Vet J 180, 189, 2009), a Takxe
LIUTOJIOTMYECKOTO UCCIIEOBAHNUS CHHOBUAIBHOM KUIKOCTH. B HEKOTOPBIX Cydasix 5TH aHAJIU3bI
MOTYT OBITb JOIMOJIHEHBl AHATOMHYECKOH U THCTOJIOTHYECKON OLIEHKOW IOABEPrLIeHcs
UHBEKIUU KOHeUYHOCTH. O0BEM 2 MIT COCTaBa HHBELIUPOBAIIN B CYCTaB (KOJIEHO) 3J0POBOH OBIIBI
(Bospact ot 2 nmo 6 xet; Bec or 60 o 80 kr). Ilocne MHBEKIMM KIMHHYECKHE MPU3HAKH Y
JKUBOTHBIX PETHCTPUPOBAIM €KEAHEBHO B TeUCHHE 15 NHEN Ha OCHOBE MOJIYKOJIMYECTBEHHOMN
mkanel OT 0 10 4 ans BbIMOTa (IyTEM NalbNAalMH KOJEHHOTO CyCTaBa) M XPOMOTHI. Psin
NPU3HAKOB OBUTO OOHAPY)KEHO U KaXKAOH M3 OLIEHOK 32 BeCch nepuon HaOmoneHus. YToObl
OLeHUTh 3(p(PeKThl MOBTOPHONW MHBEKIMH TOTO K€ CaMOTO 3aJaHHOTO COCTaBa, dyepe3 | mecsn
NPOBOIWJIM BTOPYIO HHBEKIMIO B CYCTaB Te€X JK€ JKUBOTHBIX, M JKMBOTHBIX HaOIIOmanu B
COOTBETCTBUHU C T€M K€ MPOTOKOJIOM, YTO M U NMepBON MHbEKUMU. Kpome Toro, MyHKUHIO
CHHOBUAJIBHOW JKUIKOCTH BBITIOJHSIN Ha 15 1eHb, W MakpocKomu4yeckue (I[BET, BS3KOCTBH),
LUTOJIOTHYECKHE (KOJMYECTBO M paclpeneieHne OeNblX U KPacHBIX KPOBSHBIX KIETOK)
NapaMeTpsl, a TAKXKE KOJMUECTBO OOIIUX ChIBOPOTOUYHBIX OEJIKOB ONPEAEISUIH B COOTBETCTBHH C
oObryHBIMU criocoOamu. CHHOBHMAJIbHAS JKUAKOCTh CUYHMTANACh HOPMAJIBHOM, €CIIM OHAa HMMea
MIPO3PAYHBIN, BA3KUHI U CJIETKA >KEATOBATHIM BHEIIHUN BUJ, U LIUTOJOTUYECKUN aHAIN3 MTOKA3al,
YTO KOJNHMHYECTBO OENbIX KPOBSHBIX KJETOK cOCTapisieT Menee 1 x 10° kIeTok/Mm, u 4TO
KOHIIEHTpaLus 00ImuX OEJIKOB COCTABIISET MPHOIU3UTENBHO 25 MI/MIL

IIpumep 1 - N-CyKUMHNJI-XHTO3aHbI

N-CyKIMHHI-XUTO3aHbI, UMEIOIIHE PA3IMIHYIO MOJIEKYJSIPHYIO MacCy M MOJIEKYJISIPHYIO
cTpykTypy (crenenp anermnupoBaHus (DA) m creneHp 3aMeIleHUs] CYKUMHWJIBHON TPYIION
(DS)), monyyanu u xapakTepu30Bajl B COOTBETCTBUH C OOIIMM CIIOCOOOM, OTIICAHHBIM B 3asIBKE
Ha matreHT WO 2016/016463 wnun WO 2016/016464 (marent EP 3016663). IlepByto cramuro
alleTUJIMPOBAHUS TyTeM MA00aBJIEHUs] YKCYCHOTO AHTHAPUAA MPOBOAWIHM Ui YBEJIUYCHUS
CTETICHH aLleTUINPOBAHUS, 3a UCKitoueHneM nojsumepa CSS-1 (tabnuna 1a).

CocraBbl roroBuiu ¢ 3tuMu N-cyknuaHI-xuto3aHamu (CSS) mpu koHuentpanmm 2%
npu puznonorndeckoM pH 1 OCMONIIPHOCTH, U YIAKOBBIBAIH B CTEKJISIHHBIE MIPULbL. [TInpuiie!
CTEPIJIN30BAIM B ABTOKJIABE C HCIIOJIb30BAaHUEM CTaHmapTHOro uukia (15 munyt mpu 1210).
CocraBbl mpoBepsuH, YTOOBI YIOCTOBEPUTHCS B TOM, YTO OHH HE MPOSBISIOT MPHUCYTCTBUS

KaKOTo-JIN0O HEPacTBOPUMOIO BELIECTBA WJIM MYTHOCTH B HIMPOKOM nuanasoHe pH BOmmsu
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¢usnonornueckoro pH (pH ot 6,5 mo 7,5) myrem BH3yaJlbHOTO OCMOTpPa COTJIACHO CHOCOQY,
onmcaHHoMy B MoHorpaduu 2.9.20 Eponetickoii (apmaxonen. IIpoBogunm mpoBepKy TOroO,
4TOOBl ypPOBEHb OaKTEPHAJBHBIX SHAOTOKCHHOB B COCTaBax cocTaBisul MeHee 20 ED/min
coriacHo criocoOy, onmucaHHoMy B MoHorpadun 2.6.14 (D) Esponeiickoii papmakonen, 1 4ToObI

MUKpoOHoorndeckas Harpyska cocrasisuia MeHee 100 KOE/r cornacHo criocofy, onucaHHOMyY

B MoHorpapuu 2.6.12 Eppomelickoii ¢apmakomen, A0 TNPOBEACHUS OLEHKH HX
MMMYHOCOBMECTUMOCTH i7? ViVO.
Tabanua 1a - Xapakrepuctuku N-CyKIIMHUI-XUTO3aHOB
Ne Huana3on DA* DS*
MOJIEKYJISIPHOI (M041.%) (M041.%)
Macchbl
CSS-1 Cpennsis 12 62
CSS-6 Huskas 50 34
CSS-8 Huskas 49 32
CSS-10 Bricokas 61 37

*MOJIEKyJISIpHAsl Macca XHTO3aHa-MpenuiecTBeHHKa cornacHo Tabmune 1; **DA u DS
u3MepsuT MeTo1oM npoToHHOTrO SAMP cornacuo cnocoly, onrcanHoMy B narente EP 3016663.

HNmmyHocoBMecTUMOCTh cocTaBoB CSS olleHMBaNM € MOMOILIBIO MOJAENH MOAKOKHOTO
«BO3AYLIHOTO MeIIKa» y Mbleid (tabmuma 1b). Habmomaemyro peaxiur CpaBHUBAU C
peakuuel, HaOIIONAaeMON TOCIe WHBEKIHH (PU3HOJOTHYECKOro pacTBopa (OTPULATEIbHBIN
KOHTPOJIb), BBICOKO PEAKIMOHHOTO TMOJOKUTENBHOTO KOHTpoJis (1% pacTBOp KappareHaHa) u
KOMMEPYECKH AOCTYIMHOro mpoaykTra Ha ocHoBe Hylan GF-20, yacTiuHO CIIUTOH ruanypoHOBON

KucoThI (Synvisc®, Sanofi).

Tabmuua 1b - IMMyHOCOBMECTUMOCTb COCTaBOB  N-CYKLUMHWJI-XUTO3aHa C
WCIMOJIb30BAHUEM MOJENN «BO3AYLIHOIO MEILIKa» Y MbIled, 4depe3s 24 4 mnocnue
UHBEKITHH *
Ne Kon-Bo Gesbix | Konuenrpauus | Konuenrpauus | KonueHrpaus
KPOBSIHBIX IL1-Geta KC/CXCL1 TNF-anbda
KJIETOK (10” r/ ma) ** (10” v/ ma) (107 r/ ma) **
(10°
KJIETOK / MJT)
CSS-1 1,5 / / /
CSS-6 0,7 <3 137 <125
CSS-8 3,7 / / /
CSS-10 2,1 <3 >700 <125
KonTponn
OTpunareabHbIit 0,2 17 23 272
KOHTPOJIb
(pusmonormy.
pacTBop)
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IMonoxuTenbHbIN 33,2 28 700 767
KOHTPOJIb

(1% xappareHaH)

Synvisc® 0,7 4 46 <125
(Hylan GF-20)

*CpesiHee 3HaYEHHE MO 3 KMBOTHBIM, **npesien obHapyskenus: 3,10” r/mn ans IL1-6eta
u 125,10” r/mn ans TNF-anbda.

B wenom, Obiio oOHapykeHO, 4YTO OTH coctaBbl Ha ocHOoBe CSS BBI3BIBAIOT
MMMYHOJIOTHYECKYIO PEeakLHI0 TUMA PeaklUy Ha 4y>KEePOJHOE TeJo, O YeM CBUAETEIbCTBYET
KOJINYECTBO OEJBbIX KPOBSHBIX KJIETOK B KJIETOYHOM HH(HUIBTpaTe, KOTOPOE sBIIAETCS Oojee
BBICOKMM, 4Ye€M JJi1 OTPHULATEJbHOTO KOHTPOJsI, OJHAKO HE TaKUM BBICOKMM, Kak JJis
nosoxkurenbHoro koHtponsi (1% kapparmnHaH). Peakuusi, WHAyUMpPOBaHHAas COCTaBaM,
OTJIMYAETCS AKTUBALMEH HEUTPOUIIOB, O Ye€M CBUAETEIbCTBYET 0OOJiee BBICOKAS KOHLIEHTPALIHS
mapkepa KC/CXCL1 mo cpaBHEHHMIO C OTPHULATENBbHBIM KOHTPOJIEM U MPOAYKTOM Synvisc®.
Uro kxacaercst mapkepoB IL1-6era m TNF-anbha, uX ypoBHH SBISIOTCS HU3KHMH.

Mopmuduxkamus DA w/unu DS CSS unu daktudeckn MoauduKanus ero MOJICKyJISIpHOM
Macchl He TPUBOJUT K KAKUM-JTHOO Pa3anyusiM B UMMYHOJIOTUYECKOH peakluu. XOTs COCTaBbI
CSS He oOKa3pIBaIOT KaKOro-janOO BPEAHOTO BO3ACHCTBHS HAa TKAHU JIOKAJTBHO, HEOOXOIUMO
UMETh BO3MOJKHOCTb TMOJIYYUTh OOJiee BBICOKMH YPOBEHb WMMYHOCOBMECTHMOCTH B CIydae
TEPANeBTUYECKUX MPHUMEHEHHUH, KOTOPbIE HalleJieHbl Ha TKaHH, KOTOpBbIE OCIa0JIeHBI
COOTBETCTBYIOLIEH MAaTOJIOTHEH, HAapUMep, TAKOM Kak CHHAPOM CYXOroO Ijas3a, NOBPEXICHHE
POTrOBULBI WJIM BOCIIAJIEHHE, CBSI3aHHBIE C MATOJIOTUAMHU CYCTaBOB.

IIpumep 2. KapO6okcuMeTHIXHTO3aHBI dKUBOTHOI'0 NMPOUCXO0KACHHSA

Bo3moxkHO nosyueHne IByxX KapOOKCHMETUIXUTO3aHOB JKHBOTHOTO MPOUCXOXKIACHHS IJIsI
(bapMaLeBTHUECKOTO WIM MEITULIUHCKOTO MPUMEHEHUS], KOTOPbIE SBIISFOTCS HMIUIAHTHPYEMBIMU
win uabenupyeMbivu (CC-1 u CC-2 B Tabnuue 2a).

TectupoBanu aBa Apyrux KapOOKCUMETUIXUTO3aHA!

- onuH CC, MONy4eHHBIH TyTeM KapOOKCHMETUJIMPOBAHUS XUTHHA >KMBOTHOTO
npoucxoxaenus (CC-3);

- onuH CC, moyydeHHbIH myTeM KapOOKCUMETHIIMPOBAHUS XHTO3aHA JKMBOTHOTO
NPOUCXOXKACHHUS, MPUYEM XHTO3aH IMOJYYaTd MyTeM ACAleTUINPOBAHMS XUTHHA *KHBOTHOTO
npoucxoxaenus (CC-4).

Kapbokcumernmxurosansl (CC) xapakrepusopanu ¢ nomombio AMP Ha siapax yriepozna-

13, uToOBl MOATBEPANTH WX WICHTUYHOCTb U ONpenenuTh 3HadeHuss DA (creneHb

2

anernirposanus) U DS (creneHp 3amerneHus: KapOOKCUMETUIIBHOMN TPYIIIOi) ¢ MOTPELTHOCTBIO,
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oneHeHHOH mnpubnusutensHo B + 10% (Tabmuma 2a). DIEKTPOCTaTUYECKUH 3apsii MOJIUMepa
XapakTepU30BAIM TYTEM U3MEPEHHsI €ro JA3eTa-noTeHnuana npu koHueHtpauuu 0,05%
(macca/macca) B muana3one pH oT 8 1o 4, u peructpupoBaiyu 3HaYECHUE N3€Ta-TIOTEHIHANA TIPU
pH 7.5 (trabmuua 2a). Habnromamochk, 4YTO 3HaueHue n3era-noteHuuana npu pH 7,5
OTHOCHUTEJIbHO XOPOIIO Koppeiupyer co 3HaueHueMm DS, ompeneneHHbM ¢ nomotnbio AMP Ha
simpax yriepona-13. Hampumep, nmoiumep CC-3 3amemneH B OOJbIIEH CTENEHH, YeM TOJUMED
CC-4, anmnoHHON KapOOKcUMeTHIIbHON rpynmoi (B kapOokcunatHoW ¢opme mpu pH 7,5) u
uMeeT aHaIOTUYHbIN DA, mosToMy ero oOmuil OTpuLaTeNbHbIN 3apsiy ABIsIeTCsl O0Jiee BHICOKHM
(-28 MB npotus - 11 MB mipu pH 7.,5).

Habmronaercs, uro nomumepsr CC-1 u CC-2 He o4eHb pacTBOPUMBI B (PH3UOJOTHIECKOM
mnanazone pH (pH 6,5-7,5). HeBO3MOKHO OIIEHUThP MX HMMYHOCOBMECTUMOCTB, HCIIOJB3YS
MOJIeNIb TTOAKOXKHOTO «BO3AYIIHOrO Memkay y meimei. [Tonmumepsr CC-3 u CC-4 daktuuecku

PacTBOPUMBI BO BCeM IIMPOKOM aAuanazone pH 1-9.

Taoauna 2a — XapakTepUCTHKH KapOOKCHUMETHIIXUTO3aHOB YKUBOTHOTO MTPOUCXOKACHUS U
UX COCTAaBOB
Ne Aunanazon CrepunuszyemMocTb dzera-
(KOHIIC-HTpa- DA * DS * PACTBOPHMOCTH €oCTaBa B MOTEHIHAJ
(M01.%) | (M0s1.%) noJjiumMepa ABTOKJIABE npu pH 7.5
Hst)
(mB)
Hepactsopum B /
CC-1
(2%) 8 124 nunanazone pH /
° 3,6-8,1
CC-2 Hepacteopum /
o / / npu pH Hike /
(2%)
6,6
Pacteopum npu Her
CC-3
(2%) 71 149 BCEX 3HAYEHUSIX -28
pH
Pacteopum npu Ha
CC-4
69 24 BCEX 3HAYEHUSIX - 11
(1,5%) pH

*3nauenuss DA u DS s kapOOKCHMETHIIXUTO3AHOBBIX TMOJMMEPOB OINPENessuiid ¢
MOMOIIBIO TBEPA0(a3HON CHEKTPOCKOIUU SITEPHOTO MAarHUTHOrO pesoHaHca (IMP) Ha simpax
yriaepona-13

Cocrael CC-3 (2%) u CC-4 (1,5%) 3areM mojydajaw TakuM ke CIOCOOOM, YTO U B
npuMepe 1, ymakoBBIBAJM B CTEKJSIHHbIE IINPHUIBI M 3aT€M CTEPIJIM30BAIN B aBTOKJABE B
COOTBETCTBUHU CO CTAHAAPTHBIM LIMKJIOM, COCTaBisroliuM 15 munyT, npu 1210 (tabnamnua 2a).
Bruto obHapyxkeno, uto 2% cocras nonumepa CC-3 He BhIIEP:KUBAET KOHEUHOUW CTEPUITH3AIUU
B aBTOKJAaBe, 4YTO [MOITBEPXKAAETCS TMOTEpeH €ero  XapakTePUCTUYECKOH  BSI3KOCTH
npubau3uTenbHO Ha 60%, CBUAETEIBCTBYSI O THAPOJIM3E MOJMMEpa, a Takxke morepeit Ha 98%

€ro MOAYJIA XpPaHCHUSA G'. B kauecTtBe AJIBTCPHATHUBBI KOHEYHOM CTCPpUIM3allUd B aBTOKJIABEC
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cocta CC-3 3arem ¢uubTpoBanmM mnepen YNAaKOBKOW B LINPHUL, YTOOBI TOJYYUTh COCTaB,
KOTOPBII MOJKHO OLIEHUTb, UCTIOJIb3Ysl MOJIENb «BO3AYILIHOTO MEIIKa» Y MbIIIEH.

Cocrasel CC-3 (2%, ¢unsrpoBanubie) u CC-4 (1,5%, cTepunnu3oBaHHbIC B aBTOKJIABE)
NPOBEPSITH, YTOOBI YOEOUTHCS, YTO YPOBEHb SHIOTOKCHHOB M MUKPOOHOJIOrHYecKas Harpyska
cocrapisiror Hike 20 EQ/mn m 100 KOE/r, 1 3areM OLieHMBaIN MX UMMYHOCOBMECTHMOCTD C

UCTIOJIb30BAHNEM MOJIENTH MMOJAKOKHOTO «BO3AYITHOTO MEITKay y Mbitei (Tabnuna 2b).

Taoauna 2b — IMMyHOCOBMECTUMOCTD COCTaBOB KapOOKCHMETHUIIXHUTO3aHA )KUBOTHOTO

MIPOUCXOXKACHUS C HCIOJB30BAHUEM MOJIEIM TMOAKOKHOTO «BO3AYIIHOIO MELIKa»

MBILIEH, yepes 24 yaca nocjae HHbEKIIH™

Ne KoJu-Bo Genbix Kounuentp. | Konuentp. KonuenTp.
KPOBSIHBIX IL1-Geta KC/CXCL1 | TNF-anbga
KJIETOK (x10° (x10° r/ mur) (x10” r/ mux) **
(x10° r/mi) **
KJIETOK / MJI1)

CC-3 0,7 <3 49 <125

4 1,0 5 115 184

KonTponn

OTtpunarenbHbIi 0,2 17 23 272

KOHTPOJIb

(pusmonormueckuii

pacTBop)

IMonoxuTenbHbIN 33,2 28 > 700 767

KOHTPOJIb

(1 % kappareHaH)

Synvisc® 0,7 4 46 <125

(Hylan GF20)

*cpenHee 3HaUeHHe Mo 3 cyObekTam; **mpenen obnapyxenus: 3x10” r/mn gns IL1-6era
u 125,10” r/mn ans TNF-anboha

Cocra CC-4 BbI3bIBaJ 3HAYUTENBHYIO PEAKIUI0, XapaKTEpU3YIOLIYIOCS BBICOKOM
KOHIIeHTpauueil B wuHpuibTpare nByx MapkepoB oxHoBpeMeHHO, KC/CXCLI1 (akruBauus
Helfitpopunos) u TNF-anbda. Mapkep TNF-anpdpa He Obul OOHApy:Ke€H MOCTE WUHBEKLIUU
cocraBoB CSS, onucannbix B npumMepe 2, wim Synvisc® (Hylan GF-20). Ognako HexenarenbHO
BBI3BIBATh PEAKIHIO, XapakTepusyromyrocs mapkepom TNF-anpda. ITockonbky skenaTreiabHO
UMETh XOPOLIYIO HMMMYHOCOBMECTUMOCTb B CIy4ae TEpPaneBTHUECKUX IPUMEHEHUH, B
OTHOIIEHUH KOTOPBIX OXHJIAETCSA, YTO COCTaB OyAET HAXOOUTBhCS B KOHTAKTE C TKAHIMH,
ocnabJeHHBIMU OCHOBHOHM TMAaTOJNIOTHEH, TakOoW Kak, HampuMep, CHHIAPOM CYXOro TrJjasa,
NOBPEXKICHUE WJIM TPaBMa POTOBULIbI, MJIM BOCHAJEHUS CYCTaBOB, M HU30€KaTh aKTHUBAIMU
HeiitpopunoB u TNF-anbda, xapOOKCHMETHIIXUTO3aH >KMBOTHOTO mpoucxoxnaenus CC-4
SIBJIIETCS HETIOIXOASALIMIM.

Cocra CC-3 manynupyer Oojiee HU3KYIO PEAKIHIO, XapaKTEPU3YIOIYIOCS HEKOTOPBIM
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KOJINYECTBOM O€NbIX KPOBSHBIX KJIETOK M yMepeHHoW koHueHTpauned mapkepa KC/CXCLI,
AHAJIOTUYHBIX YPOBHSIM OT MPOAYKTa CpaBHEHUs1 Synvisc®, HO BbIlle yPOBHEH OTPULIATEIEHOTO
koHTpOoJIs (prsnonorudeckuii pacteop). Takum obpazom, coctas CC-3, MO-BUANMOMY, SIBJISIETCS
MeHee MMMyHOopeakTuBHbIM, yeM cocTaBbl CSS u cocras CC-4. Ognako coctaB CC-3 numeer
HEOCTaTOK B TOM, 4TO OH mMeeT kKoHueHTpauuto Mapkepa KC/CXCLI1, xoropas MoxkeT
OKa3aThCsl HETIOIXOASALIEH sl crioco0a TeparneBTHYECKOro JICUEHHsI, KOria CyObeKTy TpedyeTcs
OUY€Hb XOPOIlasi UMMYHOCOBMECTHUMOCTD, U B TOM, YTO OH MOJBEPraercsi 04eHb 3HAUUTEIbLHOMY
THIPOJIN3Y MAaKPOMOJIEKYJISIPHBIX LieNel Moja ACWCTBHUEM TeIlia, 4TO, TAaKUM 00pa3oM, aenaer
HEBO3MOXKHONH €ro CTepWIM3allil0 B aBTOKJIaBe HA KOHEYHON cCcTaguu B  KOHLE
MIPOU3BOJCTBEHHOIO MIPOLIECCa, TO €CTh MOCIIE 3al0JHEHNs] LINPULIA COCTABOM.

IIpumep 3. KapO6okcumMeTHIXHTO3aHBI TPHOHOIO MPOUCXOKIACHHUS

Uto0bI MONy4uTh KapOOKCUMETHIXUTO3aHbI U3 Tabiui 3a 1 3b, HAYMHASI ¢ XUTUHA WJIH
XUTO3aHa FPHUOHOTO MPOUCXOMNKACHUS, TPOBOIAT CIAESIYIOIINE PEAKIIUH:

- peaLeTIINPOBaHNEe C TOCIEAYIOINM KapOOKCHMETHJIMPOBAHHEM TPHOHOTO
XUTO3aHA CO «CBEPXBBICOKOI» MoJekysspHoit maccoi (CC-5 B Tabmune 3a),

- KapOOKCHMETHWJIMPOBAHHE C TMOCIEAYIOIUM pealeTHIMPOBAHHEM TI'PHOHOTO
XUTO3aHA CO «CBEPXBBICOKOI» MoJekysipHoit maccoi (ot CC-5 no CC-9);

- KapOOKCHMETHWJIMPOBaHWE  TPUOHOTO  XHUTO3aHA  CO  «CBEPXBBICOKOI»
moekyssipHoit maccolt (CC-11);

- kapOokcumerninposanue rpudHoro xutuna (CC-10).

Hanpuwmep, CC-8 nony4anu cieayromum oopa3oM:

10 r xuTOo3aHa CO «CBEPXBBICOKOI» MOJIEKYJISIPHOM Maccoi aucnepruposanu B 220 mi
usonpomnanosa u 68 mu 40% runpokcuna Hatpusi (Macca/oobeM). 45 T ANKWIHPYIOIIErO areHTa
MOHOXJIOpYyKCycHOU kuciotel (MCA) pactBopsuin B 45 MII m3ompomaHojia U J0OaBlsIH K
CYCIEH3UH XUTO3aHa. Peaknuy mo3BOJIAIM NPOTEKaTh B TeueHHue 16 dacos npu 250, Ionumep
BbACJSUIM  OCAXKIEHHWEM B JTaHOJe, 3aTeM  OYMINaJd €  IOMOINbIO  LIUKJIOB
comobunm3anur/ocaxkaeHns B sranose. Ocagok Cymmii B BEHTHIMpyeMol neun. Maccy 15 ¢
ocajKa IUCTIEPrHPOBAIIN B BOJIE U AOOABISIIOT K HeMY 3,75 mu ykcycHoro anruapuza. Ilocae 30
MUHYT NEepeMelInBaHus MpU KOMHATHON TemnepaTtype pH cpenbl noBoaunu no 6, U K HeMy
noGasmsimu 3,75 mn anrugpuna kucinotel (AC). Ilocine 30 MUHYT mnepeMeInnBaHUs TIPH
KOMHATHOW TeMIlepaType Cpeay HEHTpaau30Bajiu U ocaxkaanu B dTaHouie. [lonydeHHbIN Takum
o0pa3oM 0cCazoK MOBTOPHO pPAacCTBOPSUTM W 3aTeéM CHOBa ocaxaain. KoHeuHbll ocanok
kapOokcumermixurosada (CC-8) cymmm B BEHTWINPYEMON MeUn.

ITapameTpsl cuHTE3a, MpUMeHsieMble Ut nonydeHus: apyrux CC, ommcaHel B Tabnunax

3au3b.
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Ta6aumna 3a — Ilapamerpsl s cuHTe3a KapOOKCHANKMIXUTO3aHA, HAYMHAS C
rpuOHOTO XUTO3aHA
Tapamerpsi |cCc5 [cc6 [cc-7 [cCc8  [cCC9 | cCC-1

Cragusi KapOOKCHMETHJIHPOBAHUS
AJKUTUPYIOIIUI SCA MCA MCA MCA MCA MCA
areir (MCA wm

SCA)*

NaOH/xuto3an 11 2,7 2,7 2,7 2,7 2,7
(macca/macca)

MoueBuHa Ha Her Her Her Her Her
AJNKUIUpYOMUM 11,2 9 9 4,5 4,5 6,8
areHT/XUTO3aH

(macca/macca)

Wzonponanon/anku- | 0% 80% 80% 80% 80% 80%

JUPYIOLUN areHT
(%, macca/macca)

Temnepatypa (°C) 150 150 250 250 350 600]
JltutenpHOCTD (4) 224 164 164 16 4 44 14
Craaus peaneTHJIHPOBAHUSA

Ho u nocrne | 10 nocie | nocnie nocne nocne /
KapOOKCUMETHJIH-

pOBaHMS

AC/xuro3an /
(obpem/macca) 0,3 0,25 0,25 0,25 0,25

-nepBoe nodasnenue | 0,3 0,25 0,25 0,25 0,25

-BTOpOe 100aBJIeHNe

JnureabHOCTD u|05 49|05 u|05unpu|0,Sunpu|0,5anpu|/
TeMmeparypa pH pH 250 250 250

peaxkuuu 250 2507

* MCA: wmoHoxyopykcycHass kuciora, SCA: HaTtpueBas COJIb MOHOXJIOPYKCYCHOM

KHCJIOTBI

Taoauua 3b — [Tapamerpsl [ cHHTE3a KapOOKCHANIKHIIIXUTO3aHa,
HAauWHasi ¢ rpuOHOTO XUTHHA

IapameTrpsl CC-10
Xwurtun/cona/Boaa (Macca/macca) 1/11,4/28 5
JInUTeNnbHOCTL U TeMIlepaTypa 16 4 mpu 40
KOHTAaKTa C COJ0N

AJKUTUPYIOIIUI areHT MCA
(MCA nunu SCA)

XUTHH/U30TTPONIAHOJT/ ATTKUITH- 1/28,5/4,5
PYIOIIUH areHT

(macca/macca/macca)

JInUTeNnbHOCTL U TeMIlepaTypa 16 4 mpu 2501
peaxkLuu
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(CO)

4TOOBI

HOJ’IyLIeHHbIe Kap6OKCI/IMeTI/IJ'IXI/IT03aHbI FpI/I6HOFO MPOUCXOKACHUA

xapakrepuzosanun SAMP Ha sAnpax yruiepoma-13, NOATBEPAUTb UX CTPYKTYpy H
onpenenuth 3HaueHne DA um DS (tabmuma 3c). IlpuHumass BO BHMMaHHE CTaHIApTHOE
OTKJIOHEHHE, mpucyiee Meroay cnekrpomerpun SIMP Ha sinpax yrinepoaa-13 (mpubmusurtenbHO
+ 10%), HaOmonmajaoch, 4YTO 3Ha4YeHHWe JA3eTa-moTeHnuana npu pH 7,5 xoppenmpyer ¢

MOJIEKYJIAPHOI CTPYKTYpPOH, B 4aCTHOCTH, ¢ DS.

Tabmuma 3¢ -  XapakTepucTukun  KapOOKCHMETHJIXHUTO3aHOB  TPHOHOTO
IPOMCXOXKACHHUSI U UX COCTABBI
Ne DA* | DS* PactBopu- Crepunusye- Mzera-
(KOHUEHTPALIHS) % % MOCTh MBIl B MOTEHLIHA
noJiuMepa ABTOKJIABE ** npu pH 7.5
(mB)
CC-5 (1,5%) 67 18 | PactBOpUM Ha -12,5
npu Jr000M
pH
CC-6 (2%) 71 42 | PactBopum Ha -15
npu JIIOOOM
pH
CC-7 (2%) 57 70 | PacTBOpUM Ha -18
npu JIIOOOM
pH
CC-8 (2%) 50 80 | PactBopum Ha -26
npu JIIOOOM
pH
CC-9 (2%) 41 101 | PactBOpum Ha -22
npu pH> 3,1
CC-10 (2%) 46 167 | PacTtBopum Ha -24.5
npu JIIOOOM
pH
CC-11 (2%) 23 130 | PactBOpuM Ha -26
npu pH > 3.5

*DA u DS, xak omnpenenero 13C-AMP; **cumraercss CTepUIH3yeMbIM, €CIH MOTEPs
XapPaKTEPUCTHUECKOH BSI3KOCTH J10/TIOCIIE CTEPUIIM3ALINY cOCTaBlsieT MeHee 40%.

Bce mnonyuennbie CC SBISIOTCS pacTBOPUMBIMH B LIMPOKOM JjuanazoHe pH, B
yacTHOCTH, B muana3zoHe pH 4,0-8,5, 6e3 onanecueHuuu.

Cocraepl nonyuanu npu koHneHTpaumn CC, paBHOM 1,5% wunu 2%, ynmakoBbIBaIU B
CTEKJISIHHbIE LUTMPULIBL, 3aT€M CTEPHJIM30BAJIM B aBTOKJIABE B COOTBETCTBUHU CO CTAHAAPTHBIM 15-
MUHYTHBIM LUKIOM Tipu 12100, YUtoObl OLEHUTH, MOXKHO JIM CTEPHUIIM30BATH COCTaBbI B
aBTOKJIABE,  XapaKTePUCTHUUECKYKD  BS3KOCTh  MOJHUMEPOB  M3Mepssii [0 U Iocie
ABTOKJIABUPOBAHMSI C MOMOIIBI0 KAMMJUIPHOH BHUCKO3UMETPHUH TOCie pa3daBieHus B 25 pa3
docdarasim Oydpepom. Tloteps: xapakrepuctudeckolt Bsskoctu CC cocrasmna meHee 40%, 4To
yKa3blBa€T Ha MpPHUEMIIEMYI0 YCTONYMBOCTb, B oTinuMe OT cocrtaBa CC-3, OmMUCaHHOTO B

ITpumepe 2 (koTOpbIi mOTepsuT MpUOIN3UTENBbHO 60% CBOEH XapaKTEPUCTHIECKOH BSI3KOCTH).
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BusyanbHbIil OCMOTp CTEPHIIM30BAHHBIX COCTABOB, BKJIFOYSHHBIX B TAOIHITY 3C, OKa3aJ,
YTO OHHU HABJIAIOTCA MPO3pavyHbIMU WU HE ONAJCCHUPYIOLIHUMU. 3aTeM HUX TIPOBEPAIIH, LITO6I:;I
YAOCTOBEPUTHCA B TOM, YTO YPOBCHb SHAOTOKCUHOB U MI/IKpO6I/IOJ'IOFI/ILIeCKa$I Harpyska
coctaBisitor  Menee 20 EOD/mMn wm 100 KOE/r, u mocie 5TOro OIEHUBAId HMX

HUMMYHOCOBMECCTUMOCTD, UCIIOJIb3Yys MOAECJIb MMOAKOXHOIO «BO3AYITHOI'O MCIIKa» Yy MBIIIEH

Tadmuma 3d — HMMyHOCOBMECTUMOCTh COCTABOB KapOOKCHMETHIIXMTO3aHA
rpuOHOTO MPOMCXOMKACHUS C HMCIIOJBb30BAHHEM MOZEIH MOJKOKHOTO «BO3IYIIHOTO
MEINIKa» y MbIIeH, yepe3 24 4 nocjie MHbEKIUU *
Ne Kox-Bo 6eabix Konn. Konn. Konn.
KPOBSIHbIX IL1-6era | KC/CXCL1 | TNF-aab¢pa
KJIETOK (x10” r/mu) (x10°° (x10? r/mu) **
(x10° r/ma) **
KJIETOK/MJI)

CC-5 1,9 6 28 391
CC-6 17 12 20 <125
CC-7 9,0 12 20 <125
CC-8 2,6 <3 20 <125
CC-9 6,5 7 20 <125
CC-10 2,4 <3 16 <125
KonTponn
OTPHULATEIbHBIN 0,2 17 23 272
KOHTPOJIb
(pusmonormy.
pacTBop)
MOJIOKUTEIbHBIN 33,2 28 > 700 767
KOHTPOJIb
(1% xappareHaH)
Synvisc ® 0,7 4 46 <125
(Hylan GF20)

* cpesHee 3Ha4eHHE Mo 3 obbekTam; **npenen obHapy:xenus: 3x10” r/mn ans IL1-6eta
u 125x10? r/mn qns TNF-anbda.

B wmenom, oTmedaercs Hanmu4pe XOpoLIeH HWMMyHOcoBMecTUMOCTH coctaBoB CC
rpuOHOTO TIPOUCXOXKAEHUS ¢ OclablieHneM WM Jake MOAABJIEHMEM HMMYHHOH pPEakUuu MO
CPaBHEHHUIO C cocTaBaMU N-CYyKIIMHMJIXHTO3aHA, OTMHMCAHHBIMH B mpuMmepe 1, m ¢ cocraBamu
KapOOKCHMETHIIXHTO3aH KUBOTHOTO MPOUCXOKIACHUS, OTTMCAHHBIMH B TIpUMepe 2.

Otmeuaercs, uro Hu3Kas koHueHTpanus Mapkepa KC/CXCL1 unaynupoBaHa cocTaBaMu
CC rpubHOro mMpPOMCXOXKIEHUs, HA TOM JK€ YPOBHE, YTO W Ui OTPHULATEIBHOTO KOHTPOJIS
(pusmonornuecknii pacTBOp), U HUKE, YeM I npoaykra Synvisc®. ITo CBUAETENBCTBYET O
HE3HAYNTENIbHOMW WJIH )K€ OTCYTCTBYIOIIEH aKTHMBALIMU HEUTPO(HUIIOB, B OTIMYHE OT YPOBHS, O
KOTOpoM coobmanoce mnocne BBeneHuss cocraBoB CSS (mpumep 1) m CC xuBOTHOrO
NPOMCXOKACHUS (TIpuMep 2).

Kpome Toro, ormedaercst, 4to st HeKOTOpbIX cocTaBoB CC rpubHOro MpouCXOKACHUS
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(a mmenno CC-8 u CC-10) yerblpe mapaMeTpa UMMYHHON PEaKIHH SIBJSIFOTCS OAHOBPEMEHHO
ocnabJeHHbIMA WJIM TOJABJICHHBIMH, TO €CTh OOINee KOJUYECTBO OEJBbIX KPOBSHBIX KIETOK,
mapkep IL1-6era, mapkep KC-CXCL1 u mapkep TNF-anpda. JToro He mHpoOHCXOAHIO C
coctaBamu CSS mnu ¢ coctaBamu CC 3KMBOTHOTO MPOUCXOXKACHMUSI.

[To-umumomy, 1 coctaBoB CC rpuOHOrO NPOUCXOXKIEHHS, COCTaBBI, KOTOpBIE
JIEMOHCTPUPYIOT 3TO OJHOBPEMEHHOE OCNabJIieHHe YEeThIPEX MapaMeTpoB, MPEACTABISIIOT OO0
COCTaBbI C CAMBIM BBICOKUM OTPHLATENbHBIM 3apsiioM (Hanpumep, -26 MB nnst CC-8 u -24,5 mB
st CC-10 pu pH 7,5).

Habmronaercsi, uto cocraBsl CC-4 KMBOTHOTO MPOUCXOXKACHUS, OMMUCAHHBIE B IIPUMEPE
2, u CC-5 rpubHOro mNpPOUCXOKIEHUs, Clabo 3aMelleHHbIe KapOOKCHATKUIBHOW TPYIIIOH,
BBI3BIBAIOT OMpEAENeHHY0 akTuBaiio Mapkepa TNF-anbda, u uTo, ¢ Ipyro CTOPOHBI, TOIBKO
coctaB CC-4 XMBOTHOTO NPOMCXOXKJIEHHUS MPUBOJUT K 3HAUUTEIbHOM CEKpeLuu Mapkepa
KC/CXCL1. Takxe Hadmomaercs, uto cocras CC-10 (rprOHOro MpOUCXOXKACHHUS ) HE TPUBOINI
K aktuBauuu HedTpodmios, B otamuue oT cocraBa CC-3 KMBOTHOTO TNPOUCXOXKIEHHUS,
OIMUCAHHOTO B Mpumepe 2.

IIpumep 4 - OueHka J0KaNbHON NEPEHOCHMOCTH BHYTPHCYCTABHOIO BBeJCHHUSI
COCTABOB KAPOOKCHMETH/IXHUT03aHA TpPHOHOr0 MNPOHCXOXKICHUSI € HMCHOJb30BAHHEM
OBe4YbeH MOoAeH

CocraBsl ¢ 2% nByX KapOOKCUMETHIXUTO3aHOB rpuOHOro npoucxoxaerns (CC-8 u CC-
10), onucaHHbIE B IpUMepe 3, TOTOBHIIN JJIs1 OLIEHKH UX BO3MOKHOTO MIPUMEHEHHUS TOCPEICTBOM
BHYTPUCYCTAaBHON MHBEKIIMU Ha oBeubeil Monenu (oBie). O0beM 2 MII IByX COCTaBOB BBOJIWJIU
OBLIE, 1 MECTHYIO PEAKL1IO, BbI3BAHHYIO BHYTPUCYCTaBHOI MHBEKLMEHN, OLIEHUBAIN B TeUEHHE 2
Henenb. Taxoke, oneHuBanu 3gdextsl BTopol nHbeKUNHU coctaBa CC-8 B TOM ke caMOM cycTaBe
yepe3 | mecsan mocne nmatel nepBoil mHBeKUMH. IIpoxnykr Synvisc® BBOAMIM TakuM XKe
criocobom B oObeme 1 Mt nmm 2 mit.

KnuHuueckue npu3Haku €XeIHEBHO KOHTPOJHPOBAIM IyTeM Nalblallud CycTaBa U
HaOMIONEHNs] 32 BO3HHKHOBEHHEM XPOMOTHI B TedeHHEe |5 nHel W OLEeHWBaJIM Ha OCHOBE
MOJIYKOJIMYeCTBEeHHON olleHkn oT 0 (HeT CMrHajia) 0 MaKCUMaJbHOTO Oayjia 3 Juist BBITIOTA U 5
st XpoMoThl. OOIMuil KIMHUYECKUH pe3ynbTaT 3a mepuod 15 aHell mpeacTaBisiid B BHIE
94acTOTHl CJIy4aeB BO3HHKHOBEHHUs B Oamax (tabmuma 4), a Takke B BUAE XapaKTEPUCTUKU

CUHOBHAJIBHOMN XXUAKOCTH, MPOAYLUPOBAHHON Ha 15 neHs.
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Taoauna 4 — OueHka JIOKaJIbHOH MEPEHOCUMOCTH COCTaBOB KapOOKCHMETHIIXHTO3aHA

rpUOHOTO MPOUCXOKACHUS U Synvisc® ¢ UCTIOIb30BAHUEM MOJIEH OBIIbI TyTeM

BHYTPUCYCTABHOW MHBEKLIMU

Ne cocTraBa YacroTa ciyuaes YacroTa ciyuaes XapakTepucTuka

Oo0bem BO3HHKHOBEHHS BO3HHKHOBEHHS CHHOBHAJTbHOM

(N : ko/1-BO KHBOTHBIX) | BbImoTa 3a 15 gueii | xpomotsi 3a 15 qHeil | sKuaKoCTH,
(6anx or 0 10 3) (6anx or 0 10 5) B3SITOI IyTeM

MYHKTHPOBAHUSA
Ha AeHb 15

CC-8 bann 0: 100% bann 0: 100% Hopmanbhas

IlepBas unbvekuus 2 ma | bamnsr 1-3: 0% banner 1-5: 0%

(N=4)

CC-8 bann 0: 100% bann 0: 100% Hopmanbhas

Bropas uabexuus 2 mn | bamnsr 1-3: 0% banner 1-5: 0%

(N=2)

CC-10 bann 0: 100% bann 0: 100% Hopmanbhas

OnHa UHBEKIUS 2 MIT bamner 1-3: 0% bamner 1-5; 0%

(N=4)

Synvisc® (Hylan GF- | bamn 0: 62,5% Bbann 0: 62,5% HopwmanbHhast

20) bamn 1: 37,5% bamn 1: 37,5%

N = 8, U3 KOTOpBIX : Bamnner 2-3: 0% Bbamnner 2-5: 0%

- OlHa UHbeKUUs 1 M

(N=4),

- OJIHA UHBEKLHUS 2 MJ

(N=4)

IIpumep 5. Ouenka N0KaAJIbLHOH NEPEHOCHMOCTH COCTABOB KAPOOKCHMETHIIXHTO3aHA
rpuOHOro NPOUCX0KIACHHUSI MOCJIe BHYTPHKOKHONH HHBbEKLIHH Y KPOJINKOB

CocraBel  Tpex  KapOOKCHMETHUJIXHUTO3aHOB  TIPHOHOTO  TMPOUCXOXKIEHHUS  TPU
¢usnonornyeckoM 3HaueHUM pH U OCMOJAIBHOCTH TOTOBHJIM JJISI OLIEHKH BO3MOKHOCTH HX
BHYTPUKOKHOTO BBEICHUs Ha Mozenu kposuka (tabmuna 5a). CC-12, CC-13, CC-14 u CC-15
rpuOHOTO TPOMCXOXKIAEHHS] TOTOBMJIM NyTeM KapOOKCHMETHIIMPOBAHHUS C MOCIENYIOIIUM
peaLeTIINPOBaHNEM B COOTBETCTBHHU € OOIUM criocoOoMm, onmucanHbiM B ripumepe 3 anst CC-8,
IIPU 3TOM MOAYJIMPYS ITapaMeTphl CHHTE3a TaKUM 00pa3oM, YToObI BEI3BaTh BapbupoBanue DA u
DS (rabmuua Sa). CC-13 u CC-14 nokazanu Hu3koe 3HadeHue DS, paBaoe 41% wu 51%,
COOTBETCTBEHHO, U BbICOKOE 3HaueHne DA, paBroe 74% u 69%, COOTBETCTBEHHO.

CocraBbl yIaKOBBIBAJIM B CTEKJITHHBINA LITPUL] 00BEMOM 1 MJI U 3aT€M CTEPUIIM30BAIH B
aBTOKJIABE B COOTBETCTBHU CO CTaHAAPTHBIM mukiIoM (15 munyr mpum 12100). Tpu cocrasa
OKa3aJIUCh YCTONYMBBIMU K CTEPUJIM3ALIUU B ABTOKJIaBE, IPU 3TOM IOTePsl XapaKTepUCTHUECKON
BSI3KOCTH cocTaBuia MeHee 40%. B 3aximoueHne, coCTaBbl MPOBEPSUTH, YTOOBI YIOCTOBEPUTHCS,
OaKkTepuaTbHBIX cocrapisier wMenee 40 EDJ/mn, wu

qTo YPOBEHDb OHAOTOKCHHOB

MUKpoOHoorndeckas Harpyska cocrasisier MeHee 100 KOE/mu.
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CocraB B 0O6beme 200 MKJI BBOOWIN KPOJHKAM IyTEM BHYTPHKOXXHOW WHBEKIHU Yepe3
UTJly C JAUAMETPOM, COOTBETCTBYIOUIMM 27 KanuOpy (Wria ¢ O4eHb MaJEeHbKHM IHAMETPOM),
COTJIACHO TMPOTOKOINY, KOTOPBIA cooTBeTcTBYeT cTaHmapTy I1SO10993 (wacte 10) mis oneHkH
MEPBUYHOIO pa3fpa’k€Hus, BbI3BAHHOIO BHYTPUKOXHBIM HMMILIaHTaToM. Kakaplli M3 1ectu
KPOJIMKOB MOJIy4Yas MO TPU MHBEKLMM KaXI0ro cocraBa. Kommepuecku AOCTYMHBINA MPOAYKT
JepMajbHOTO (UjUiepa Ha OCHOBE CINUTOW THANTYPOHOBOW KUCIOTHL, Juvéderm® Voluma
(Allergan), Taxxe BBOIWIM dYepe3 uriy auamerpoM 27 kammuOpa. s ompeneneHust Oaa
MEPBUYHOTO pa3fpa’ke€Husl MyTeM OLIEHKH BO3MOXHOTO MOSIBJICHUs 3PUTEMBI, S3Bbl, OTe€kKa U
VIUIOTHEHUS 1O MOJIYKOJMUYECTBEHHOH IIKase, OCHOBaHHON Ha Oamnax ot O (HeT curnana) no 4
(MakCHMaJbHBII CUTHAJT), MAaKPOCKOTMYECKHE CHUTHAIBI Pa3ApPAKEHUS] KOXH PErHCTPUPOBAIH
yepes 12, 24 u 48 4acoB Ay BCEX UHBELUPOBAHHBIX )KUBOTHBIX U B OTHOLIEHHH BCEX YYaCTKOB.
bann nepBUYHOTO pasmpakeHHs ISl KaXKIOTO MPOAYKTa OMNpPENessuId CIENyIIUM 00pa3oMm:
CKJIaZbIBAJIM CPENHUE 3HAUEHUs OaJIOB 3puTeMbl s 18 y4acTKOB, HHBEIMPOBAHHBIX uepes 24,
48 u 72 vaca. CyMMy CpeqHHMX 3HaueHHUIl Oamyia OTeKa PacCUUTHIBAIN AHAJOTHMYHBIM 00pa3oM.
CknanpiBany 2 cyMMBI (3pUTEMa U OTEK), U 3aTeM JIEIUIIN Ha 54 ¢ MoJydyeHHeM cpenHero Oaa
MEPBUYHOTO pasfpakeHus. Takoil ke MeTOAWYeCKHil MOAXOA NPUMEHsUIM IJs TNPOAYKTa
cpaBHeHwMsl. baiel pazapaxkenus npeacrasieHbl B Tabnuie Sb. Habmonanock, uro cocrasel CC
NOKa3aJId OTCYTCTBHE TNMPH3HAKOB OTEKA M HECKOJIbKO NMPHU3HAKOB 3PUTEMBI, MPHU 3TOM Oajut
OKa3aJICs HIKE, YeM Yy KPOJHKOB, MHAyLUpoBaHHBIX Juvéderm® Voluma BO Bcex ciyyasx.
MoxHO crenatb BbIBOA O TOM, UYTO COCTaBbl SIBJISIFOTCS HEpasApakalollMMH U MeEHee

pazapaxaromumu, yeM Juvéderm® Voluma.

Tabanna Sa — XapakTepucTHKU KapOOKCHMETUIIXUTO3aHOB TPUOHOTO TPOUCXOKICHUS
U UX COCTABOB
Ne DA * DS * PactBopumocts | Crepunu- Mzera-
(voHuentpanust) | (Mon.%) | (mon %) noJimMepa 3yeMOCTb B | MOTEHIHAJ
aBrokaase | npu pH 7.5
CC-12 (3%) 41 50 HepactBopum B Ha -17
uHtepsane pH
3,1-6,6
CC-13 (3%) 74 45 PactBopum npu Ha -20
mobom pH
CC-14 (3%) 69 51 PactBopum Ha =17 HE
Bbilie pH 3,6
CC-15 (2%) 55 100 PactBOopum Ha -27.5
Bbitie pH 3,1

*kak ompenenreHo meromoMm 13C-AMP; **cumraercss CTEpUIM3yeMBIM, €CIIH TOTEPs
XapaKTePUCTHYECKON BSI3KOCTH JO/TIOCHE CTEpUIM3ali B aBTOKIaBe cocraBisser 40% wiu
MeHee, ***3HaueHue, OLEHEHHOE U3 MOJMHOMHUAIBHON perpeccuu KpHUBOH I3€Ta-MOTEHIMAa

npu pH 7,5 xax ¢yaxaust DS (£ 20%).
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Ta6auua Sb — Ouenka 6amia NepBUYHOTO pa3IpPaskeHUsi COCTABOB
kapOokcumeTwixurosada u Juvéderm® Voluma nocne BHYTPUKOKHON HHBEKIHH Y
KPOJIMKOB
Ne bana nepBu4HOro pasapaxeHnus uepes 72 4
(KOHLIEHTpaLHUs1) OO0muii 6aaa (1 cpexnnii 6aJ)
CC-12 (3%) 0,11 (0,002)
CC-13 (3%) 0,22 (0,004)
CC-13 (3%) 0,17 (0,003)
CC-14 (2%) 0 (0)
Juvéderm® Voluma 2,67 (0,049)

3areM mnepuox HaOMIOAEHUS MPOIJIEBAIM 1O 2 HENenb IOCNie WHBEKIHH, MPH 3TOM
KJIMHUYECKUE CUTHAaJbl OLeHuBaMu B AHU S5, 7, 9, 11 u 14. Jlna npoBeaeHuss BO3MOKHOIO
TUCTOJIOTHYECKOTO aHAJIW3a 2 KUBOTHBIX YMEPIUBJLSUIM HAa A€Hb 3, A€Hb / W AeHb 14 mocne
uHbekuuy. OOmue oueHku npencrasiieHbl B Ta0nuie Sc. HaGmonamock, 4To 4eThipe cocTraBa
MOKAa3aJIu MPEBOCXOAHYI0 JIOKAJIBHYK) MEPEHOCUMOCTb B TEUEHHE NMEPUOJA, COCTABJISIOLIErO 2
HeNeNny, NMOocie BHYTPUKOKHOM HMHBEKIHH, NPU 3TOM Oauibl ObLIM HUXKE IO CPaBHEHHIO C
Oamnamu, HabmomaembiMu st npoaykra Juvéderm® Voluma mo Bcem oO0mum  win
MaKpOCKOIMYECKHM Tpu3HaKaMm, 1 0e3 mpusHakos si3Bbl miu oteka. CocraBel CC-12 u CC-13
MOKa3aJIi HEKOTOPBIE PU3HAKH 3PUTEMBI C HU3KUM OaiioM (MakcuMyM 1), KOTOpbIe HCUe3TH Ha
nenb 11. CocraB CC-13 mokasaj HEKOTOpbIE MPU3HAKU 3PUTEMBI C MAKCHMAaJbHBIM OajioM 2,
npu 3ToM 33% ciydaeB BOZHUKHOBEHMs HAOJIONAJIOCh Ha NIEHb 9, KOTOPBIE TAKXKE UCUE3H Ha

neHb 11 1 He OKa3bIBaIM BPEAHOTO BO3AEHCTBUS HA TKaHb.

Tabauna Sc — OueHka JIOKaJTbHOH NEPEHOCUMOCTH COCTaBOB
KapOOKCHMETHIIXITO3aHAa MOCJIe BHYTPUKOKHON HHBEKIINH Y KPOJIUKOB (2 HEOen)
(BBIpa’KE€HHAs B BUAE YaCTOTHI CIIy4aeB BOZHUKHOBEHUS B Oajuiax)

Ne Ilepuog Henv | Henb | Henn | [denn | Jdenn 11 | denn 14
(KoHUEHTpaUHsI) | BPEMEHH 3 5 7 9 6) 6)
(koJ1-BO (18) (12) (12) 0)

Y4ACTKOB) *

baan spurembl

CC-12 (3%) bann 0-1 100% | 100% | 100% | 100% | 100% 100%
bann 2-4 0% 0% 0% 0% 0% 0%

CC-13 (3%) bann 0-1 100% | 100% | 83% | 67% 100% 100%
bann 2-4 0% 0% 17% [33% |0% 0%

CC-14 (3%) bann 0-1 100% | 100% | 100% | 100% | 100% 100%

Bann 2-4 0% 0% 0% 0% 0% 0%
CC-15 (2%) Bbanm 0-1 100% | 100% | 100% | 100% | 100% 100%

Bann 2-4 0% 0% 0% 0% 0% 0%
Juvéderm® Bamn 0-1 6% 17% 17% 17% 33% 33%
Voluma banm 2-4 94% 83% 83% 83% 67% 67%

Banjsl 93Bb1 U 0TEKA

CC-12 (3%) bann 0-1 100% | 100% | 100% | 100% | 100% 100%
bann 2-4 0% 0% 0% 0% 0% 0%
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CC-13 (3%) Bbanm 0-1 100% | 100% | 83% 67% 100% 100%
banm 2-4 0% 0% 17% 33% 0% 0%
CC-14 (3%) Bbanm 0-1 100% | 100% | 100% | 100% | 100% 100%
Bann 2-4 0% 0% 0% 0% 0% 0%
CC-15 (2%) Bbanm 0-1 100% | 100% | 100% | 100% | 100% 100%
Bann 2-4 0% 0% 0% 0% 0% 0%
Juvéderm® Bbanm 0-1 100% | 100% | 100% | 100% | 100% 100%
Voluma Bamn 2-4 0% 0% 0% 0% 0% 0%

*KOJMYECTBO YYAaCTKOB, OLIEHEHHBIX MAaKPOCKOTMYECKH B KAKABIH MEPHOA BPEMEHHU
MOCJIE UHBEKIIHH.

Kpowme Toro, gereipe komnoszuuuu (CC-12, CC-13, CC-14 u CC-15) mMoryTt OBITh JIETKO
BBEJICHBI U€pe3 TOHKYIO Uiy 27 kanubpa, MOAXOISIIYIO Ui BHYTPUKOKHOTO BBEICHUS.

Hpumep 6 - IloaBepReHHOCTH GePMEHTATHBHOI Aerpagauuu in vitro.

B sTOM mpumepe mpoBOIMIM CPABHEHHE CKOPOCTH, C KOTOPOH COCTAaB pasjiaraercs B
NPUCYTCTBUH CMECH IBYX (DEPMEHTOB JIM30LMMA M THAJIYPOHHIA3bl, NPUCYTCTBYIOIIHX B
OMONOTUYECKUX  JKUAKOCTSX  (HAampuMep, CHHOBHUAJBHOM  JKUIKOCTH,  Clle3aX WU
UHTEPCTULIMAIBHON JKUIKOCTH COEIMHUTENbHBIX TKaHeH). @epMEeHT JIM30L1M B LIEJIOM U3BECTEH
CBOEH CIIOCOOHOCTBIO THAPOJIN30BATh OMOMATEPHaIbl HA OCHOBE XUTO3aHA.

I'pubno#i kapbokcumernnxurozan CC-16 momydanu Takum ke crocobom, kak CC-8,
yKa3aHHBIH B puMepe 3, MyTeM MOIYJIMPOBAHMS IMAPaMETPOB CUHTE3a AJIS peryaupoBaHus DA
u DS. 2% cocraBel CC-16, CC-8 (mpumep 3) u CC-10 (npumep 3) roroBunm B ¢ochaTHOM
oydepe ¢ 3,5% copbura. Taxxke, mnpoommmu ormeHky 2% cocraBa CC-3 KUBOTHOTO
NPOUCXOXKAEHUss  (mpuMmep 2) ®W  OBYX  KOMMEPUYECKHM  JOCTYNHBIX  IPOAYKTOB
BHCKO3aNIJIEMEHTAL[UH HA OCHOBE HECIIUTOH ruanypoHoBoi kuciotsl (HA-1 u HA-2).

Cocras pazbasmsn B 25 pas B ocdaraom Oydepe. 3arem pacTBOp NepeMeInnBain B
TeueHne 12 yacoB M B pa30aBIECHHBIH PacTBOpP AOOABISIM CMeCh (PEPMEHTOB JIM30IMMA U
rHajJypoHUIa3bl B 1o3ax 184 emuHuny/mn u 2,6 eAMHULYMI, COOTBETCTBEHHO. M3mepeHme
XapPAKTEPUCTHUECKOW BS3KOCTH NPOBOIAWIN Yepe3 pPeryJsipHble WHTEPBAIBl C IMOMOLIBIO
ABTOMATHYECKOTO KammuisipHOro Bucko3umerpa [-Visc (Lauda), OCHaIEHHOTO KamuUISIPOM
tuna Ubbelohde (Monmens Oa). 3aremM paccUMTHIBAIM MEPHOJ MONYKU3HU Ka)XIOTO COCTaBa, TO
€CTb BpeMsi, HEOOXOIUMOe I TOTO, YTOOBI XapaKTePUCTUIECKAs BSI3KOCTb IMOJIUMepa AOCTHUIJIA

MIOJIOBUHBI CBOETO MIEPBOHAYAIILHOTO 3HAUYeHUs (Tabnuma 6).
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Taoauna 6 — [Teproz MomykKM3HA COCTABOB B IPUCYTCTBUU CMeCH (PEPMEHTOB
JU30LMMa/THATYpOHHU A3kl ripu 37 [
CC-8 CC-10 CC-16 CC-3 HA-1 HA-2
Q%) | 2% | @% | %)
DA/DS (mo.1. 50/80 46/167 67/115 71/149 /
%)*
nepuox 1200 958 MmuH | 612 MmuH | 88 MUH 73 MUH 11 mun
MOJIY’KH3HH MUH
(MuH)

*ompeneNneHo C TIOMOIIBID TBEpHO(pA3HOH CHEKTPOCKOMUU SASPHOTO MATHHTHOTO
pe3onanca (AMP) nHa simpax yrinepona-13

Ha ocHoBanuu MOJIYYCHHBIX PE3YyJbTAaTOB CTAHOBUTCA TIIOHATHO, 4YTO COCTaBbI
KapOOKCUMETHIIXUTO3aHA THAPOJIU3YIOTCS CMECHIO JIN30LMMA/THATYPOHUAA3bI, U YTO KUHETHKA
ruapoJjinsa MOKET 6bITb MOAYJHUpPOBaHAa

MIOCPENCTBOM  MOJIEKYJIAPHOU

CTPYKTYpBI
KapOOKCHMETWIIXUTO3aHa. DTO TMO3BOJIIET PETYJUPOBATh IMPOIOJLKHTEIBHOCTh HAXOXKISHHS
NPOAYKTa B COOTBETCTBMM C L€JIE€BbIM TepaneBTUYeCKUM npuMeHeHueM. Otcrona Takxke
CJIeAyeT, YTO KapOOKCUMETHIIXUTO3aHbI TPHOHOTO MPOUCXOXKACHUS Pa3IaratoTcsi MeHee OBICTPO,
yeM KapOOKCHMETWJIXHTO3aH XKUBOTHOro mpoucxoxaeHus (CC-3), a Takxke ABa KOMMEPUYECKH
JOCTYTIHBIX MPOAYKTa HA OCHOBE I'HaypOHOBOM KUCIOTBHI.

INPUMEP 7 - Bo3aeiicTBue Tenja

B sTOM mpumepe wmnmpuibl, coiepkalliue COCTaBbl, IOMELIANN B [1€4Yb MIPU TEMIEpPaType,
noanaepxkusaemMon npu 6001, Ha nepuoxn 11 gHEH, YTO MO3BOJSAET OLEHUTh UX TEILIOCTONKOCTH
IPU TEMIIEpPaType, KOTOpast BhIIIE, YeM OObIYHAs TEMIIepaTypa XpaHeHus. B kakaoM BpeMeHHOM
UHTEpBaJie INMPUL[ HU3BJIEKAIH, U XapaKTEPUCTUYECKYIO BS3KOCTb MOJUMepa HU3MEpsUId B
COOTBETCTBUHU CO CIIOCOOOM, OMUCAHHBIM B mpumepe 6. [IpencraBieHO COOTHOLIEHHE MEXKIY
BSI3KOCTBIO B 3aJJaHHOM BPEMEHHOM HHTEPBaJie W HA4YaJbHOW BA3KOCTBHIO (B % OT HavyaJbHOU
BSI3KOCTH).

JBa xapOokcumermixuro3ana rpudHoro npoucxoxaenus, CC-17 u CC-18, momy4anu
TakuM ke crocodom, kak CC-8 B mpumepe 3, myTeM MOIYJIMPOBAHMS MapaMETPOB CHHTE3a
TakuM oOpa3oMm, uToObl perymmpoBath DA u DS, u xapaktepusoBanu ¢ nomoiisio AMP Ha
sapax yriuepoma-13 (tabmuma 7). Mx cocrtaBmsiim npu KoHUeHTpauuu 2% B MPUCYTCTBUH
BOCCTAHABJIMBAIOLIETO caxapa, COpOMTa WIM MaHHUTA, COOTBETCTBEHHO. Takie, MPOBOAMIH
oueHky 2% cocraBa CC-3 KMBOTHOTO MPOUCXOXKACHMsS, yKazaHHOro B mpumepe 2 (¢ 3,5%
copbura), a TaKke KOMMEPYECKH MOCTYITHOTO MPOIYKTAa BHUCKO3YIIUIEMEHTAlMH HA OCHOBE

HECIIUTOHN r'HaJypOHOBOU KHUCIIOTHI, YKa3aHHOU B pumepe 6 (HA-2).
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Tabauna 7 — MI3aMeHeHne XapakTepUCTUIECKON BSI3KOCTU COCTABOB, XPAHSLIUXCSI
npu 600 (B % OT HAYaITbHOH XapaKTEPUCTUIECKON BS3KOCTH)

Ne (koHLeHTpaLHS, DA/DS Henb 3 Hennb 7 Henb 11
BOCCTAHABJINBAIOMIHI (moa. %) *

caxap)

CC-17 71/49 96% 95% 91%

(2 %, 3,5% copbura)

CC-18 71/49 100% 92% 91%
(2%, 3,5% manHuTa)

CC-3 71/149 84% 80% 70%
(2%, 3,5% copbura)

HA-2 / 94% 92% 81%

* Kak ompeneneHo TBepAo(}a3HON CHEKTPOCKOMHEH SIIEPHOTO MAarHUTHOTO PE30HaHCA
(AIMP) Ha simpax yriepona-13

MosXHO chenaTh BBIBOJ O TOM, 4YTO COCTaBbl KapOOKCHMETHIIXUTO3aHAa T'PUOHOTO
MPOUCXOXKACHHUS SBISIFOTCS TEIUIOCTOMKUMHU U MEHEe YYBCTBUTEIBbHBIMHU, Y€M COCTAB KHBOTHOTO
npoucxoxaenuss (CC-3) m KOMMEpUeCKH IOCTYNHBIH MPOAYKT Ha OCHOBE THAITyPOHOBOM
KHCJIOTBI.

OPUMEP 8 - Cnoco0bl CHHXEHHSI MHKPOOHOJIOTHYECKOHl  Harpy3ku
KAPOOKCHMETHJIXHTO3aHA

Kapbokcumermixuroszan rpudHoro npoucxosknenusi, CC-19, nmonmyuyanu B COOTBETCTBUU
co cnocodom, ucnojb3dyembiM masi monydeHus: CC-8 B mpumepe 3, HauumHas ¢ XUTO3aHA
«CBEPXBBICOKONH» MOJeKyJsspHOIl Macchl. OH MMeeT cienyooiue xapakrepuctuku: DA 67% u
DS 115% (o manueiM SIMP Ha simpax yriaepona-13), pactBopum npu ro0oM pH, mpo3pauHsii,
Heonanecuupyromui. [[3eta-norenuman cocrasa npu pH 7,5 cornacHo oueHkam coctasisier -27
MB (M3 TNOJMHOMHUAIBHOW perpeccuyd KpUBOW 3aBUCHUMOCTH A3eTa-noTeHnuaina ot DS).
T'otroBunm 2% cocraB CC-19 B pocharnom Oydepe ¢ 3,5% copbuta, Kak OMUCAHO B IpUMeEpe 3.
On umeer cruenyromme xapakrepuctuku: pH 7,3 um ocmomsmbHOCTE 279 MOcwm/kr. [ns
TECTHPOBAHUS HUX TMPHUMEHUMOCTH U BIMAHUS HAa KOHEYHBIE XapaKTEPUCTUKH COCTaBa,
3¢ (HeKTUBHO MPUMEHSUTH JIBA M3BECTHBIX CIOCO0a C LETbI0 YMEHBIICHHST MUKPOOHOIOTUYECKOM
HArpy3KHd BOJHBIX COCTABOB, M XapaKTEPHCTHYECKYIO BSI3KOCTh cocTaBa (pa3daBiieHHOToO B 25
pa3) CpaBHHBAJIU C HCIIOJI30BaHUEM KammuisipHOro Bucko3umetpa [-Vise (Lauda, kamumisip 0a),
U €ro MOKa3aTeNb NPEeIOMIIEHHs U3MepsUTu ¢ moMolubio pedpaxromerpa HI88713 (Hanna) no u
nocie npoiiecca (tabmuna 8). DTu nBa cocoda mpeacTaBisuii OO0l Clenyronme:

- ABTOKJIAB. COCTAB MOMEIIAIN B CTEKJISTHHBIH IIMPHII U 3aTE€M LINPHUL] ABTOKJIABUPOBAIU
B COOTBETCTBUU CO CTAHAAPTHBIM mpoueccoM (15 munyt nmpu 1210);

- unprpanmst: 06vem 300 M coctaBa (PHIIBTPOBAIH, UCMONIB3YSl MOPUCTBIH GuibTp 0,2
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MKM (kancyapHbld GubTp Preflow, Pall).

IMponecc ¢umprpaumu Ha 0,2 MKM (UIBTPE MPOUCXOIUT COOTBETCTBYIOLIUM OOpa3oM

IPU TIOCTOSHHOM JaBJIEHWH, paBHOM 2 0apa, W MOCTOSHHOH CKOPOCTH TIOTOKA, PaBHOM

NPUOIU3UTENBHO 6 JIUTPOB B Yac.

Taoauna 8 — BiusiHue crioco6oB GuibTpaiui 1 aBTOKJIaBUpOBaHus Ha coctas 2% CC-

19

IToxa3zarenn

Cnoco0 ¢puabTpanuu
(0,2 Mmxm)

Cnoco0

ABTOKJIABHPOBAHUS
(15 mun 1210)

Pazanumne B
XapaKTepUCTHYECKOH
BsI3KOCTH (%)

14% cHmKeHne HaYaIbHON
BSI3KOCTH

20% CHWKEHHE HAYAJILHOM
BSI3KOCTH

Pa3junuue B nokaszareJe

Her paznuuuns

Her paznuuuns

npeJioMJeHHs

MokHO chenaTh BbIBOJI, 4TO 00a crmocoba OKa3bIBAKOT cllaboe BJMSHUE B OTHOLIEHHUH

CHIDKEHHS ~ Marepuana  (IIOKa3aTesNb  TPEJOMJIEHHs) W Jerpajaiuud  IoJIuMepa
(xapakTepucTiueckasi BS3KOCTh). Ilo3TOMy OHM TPUMEHMMBI B TPOMBIIIJIEHHOCTH JUIS
MOJIYYeHUSI MEOUIMHCKUX YCTPOHCTB M (papMaumeBTUYECKUX MPOAYKTOB Ha OCHOBE COCTABOB
KapOOKCHMETHIIXHTO3aHa.

IIpumep 9. CmaspiBaomasi cHoco0HOCTb COCTABOB KApPOOKCHMETHJIXHTO3AaHA
rPUOHOI0 MPOMCXOKACHUS, in Vitro

Llenbto nmaHHOTO TIpHUMepa SIBJISETCS MJUIIOCTPALUSl CMAas3blBAIOIIEH CIIOCOOHOCTH
COCTaBOB JIBYX KapOOKCHMMETWJIXMTO3aHOB rpuOHOro mnpoucxoxaenus, CC-8, ykazaHHOToO B
npumepe 3 (2% u 1%), u CC-19, ykazannoro B npumepe 8 (2%), B OTHOIIEHNH HX BO3MOXKHOTO
NPUMEHEHHsT B  KAauecTBe KauecTBe

BHYTPUCYCTAaBHOT'O BUCKOCYIIICMEHTA U1 B

0o(TaTbMOJIOTHYECKHX Kamedb sl TOBEPXHOCTH Tyasa. (CMa3bIBAIOLIYID CHOCOOHOCTH
OLIEHMBAJIM C MCIOJb30BAHUEM MOJENU N Vilro, KOTOpas MO3BOJSIET OLEHUTb yMEHbIIEHHE
TPEHUsI MEXIY ABYMs MOBEpXHOCTAMH. Taxoke, xapakrepuzosanu cocras CC-3 (2%) KMBOTHOTO
MIPOUCXOXKAEeHUs, yKa3zaHHbIl B [IpuMepe 2, U KOMMepUeCKH AOCTYIHbIE NPOAYKTHI HA OCHOBE
THAJTYPOHOBOW KHUCJIOTHI:

- BHYTPUCYCTaBHbIE  BUCKOCymIuieMeHTbl:  Synvisc®  (Sanofi) wu  ngBa
BUCKOCYIIIIJIEMEHTAa Ha OCHOBE HECUIMTON TruanypoHOBOW kucnoTel, HA-2, yka3zaHHOI B
npumepax 6 u 7, u HA-3;

- r7a3Hble Karuld: ABa MPOAYKTa Ha OCHOBE HECUIMTOW T'MallypOHOBOI KHCIIOTbI

(HA-4 1 HA-5).
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Kpome Toro, oOpasen CHHOBHAJIBHON JKHUAKOCTH Opajy M3 KOJIEHa TMalHeHTa,
CTPAJaOILIEro OCTe0apTPO30OM, Mepea XUPYPrudeCcKOW MpPOLEAypOl MO YCTaHOBKE KOJICHHOIO
nporesa. XXuakocts xpanunu npu -200], 3ateM goomwim 10 2500 no ananmusa koddduimeHra
TPEHUs.

KoahduumeHnt TpeHus: u3mepsiiu mo cienyromeid Meroauke. Jlpa qucka, U3roTOBJICHHBIS
u3 Onomarepuala TOJHAKPUIIATHOTO THUIA, UCTONB3YEMOTO JJIsl M3TOTOBJIECHUS THAPOQPOOHBIX
UHTPAOKYJISIPHBIX JIUH3 (Kak orucaHo B mateHte EP 1830898), umeromne nuamerp 16,15 mwm,
MpeABAPUTENILHO THAPATUPOBANINA NyTEM MOTPYKEHUs B BOAY Ipu TemmepaTtype 600] Ha nepuon
npUONU3UTENBHO 2 4Yaca, 3areM (PUKCUPOBAJIM K BEPXHEH M HIKHEH Te€OMETPUH PEeOMEeTpa
Discovery Hybrid Rheometer-2 (DHR-2) (TA Instruments). Tectupyemyo KUAKOCTb B 00beEMe
npubm3uTenpHo 100 MKJT OMeanu Ha HIKHUH JUCK, 3aTeM BEPXHIO T€OMETPHUIO ONMyCKau
0 AOCTHKEHMs] KOHTAaKTa MEXKAY ABYMsI JUCKAMH, O MNPUIAraéMOW HOPMAJbHON CHJIBI 5
HBIOTOHOB. M3Mepenus ko3 duumenta Tpenus: nposoauan npu 250 B reuenue 150 cexyHa, npu
NOCTOSTHHOW HOpManbHO# cuie (5 H), wacrore konebanmii 1,256 pan/c m yrie nedopmanun
npubnusutensHo 0,05 pannaH, B COOTBETCTBHU € TIPOTOKOJIOM, aIalITUPOBAHHBIM M3 IPOTOKOJIA,
onmcannoro Waller et al. (B: J Rheumatol 39, 7, 1473, 2012). Onuust «COOTBETCTBUE HYJIEBOU
TOYKE Haudana KoyebaTeIbHOrO MBIKEHHS» aKTUBUPOBaHA. B Kakmoll TOuke H3MEpeHUs
3aMChIBAIN 3HAYEHHE KPYTSINEr0 MOMEHTAa U 3aT€M PacCUUTHIBAIA KO3(PPHLUUEHT TpeHus
(COF) no dpopmyne: COF = xpyrsamuii moment / (1/3 x auametp aucka X HOpMajbHAsl CHJIA).
JUist KaXKIOTO COCTaBa U3MEPEHHE TIOBTOPSUIH S5 pa3. 3HaueHne ko3(hPULneHTa TpeHUs OoTydaiu
MyTeM SKCTPANoJALUN TOUKU MepecedyeHust B Havaje kaxaol kpusoit COF B 3aBHCHMOCTH OT

Bpemenu (COFO, tabmuma 7).

Tadmuma 9 — CwmasbBaromas CrIOCOOHOCTb COCTABOB KapOOKCHMETHIIXUTO3aHA
rpuOHOTO MPOUCXOKICHHSI
Ne Koa¢pduuuent Tpenus (COFy)

(KOHLeHTpaLHUs1) HN3mepenue 1 HN3mepenue 2 HN3mepenue 3
CunHoBHaIbHAsS 20 40 12
JKUJIKOCTh OT MALEeHTa C
apTPUTOM
CC-8 (2%) 1,2 1,7 1,3
CC-8 (1%) 2.4 3,7 3,9
CC-19 (2%) 4,0 3,2 3,0
CC-3 (2%) 6,2 6,1 6,0
Synvisc® 3,2 3,1 3,8
HA-2 6,7 6,3 6,6
HA-3 5,3 5,6 4.5
HA-4 6,8 6,7 6,0
HA-5 294 13,3 26,1
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B mpucyrcrBun coctaBoB 2% u 1% kapOokcMMeTHIXUTO3aHA KO3(D(QUIIUEHT TpeHus
SIBJISIETCS HU3KUM, TOTO K€ MOpsAAKa, YTO M Y KOMMEpUECKM AOCTYMHBIX NPOAYKTOB IS
BHYTPUCYCTABHOTO M O(TaJIbMOJIOTHYECKOTO NMPUMEHEHUs, WIN JaXXe HIDKE, U 3HAYUTENIbHO
HUKE, YeM y TMOPaKeHHON apTpUTOM CUHOBMAJIBHOM >KMJIKOCTH B YCJIOBMSX u3MepeHus. M3
3TOTO CIENyeT, YTO COCTaBbl HA OCHOBE KapOOKCHMETHIIXHTO3aHa OOJAAaroT MOTEHLHAIOM
JEeNCTBUST B Ka4decTBE CMAa3KU IyTeM YMEHBLIEHUs] TPEHHs] MeXIy ABYMs IOBEPXHOCTAMHY,
HanmpuMep, T[OBEPXHOCTSIMH Xpsllla CyCcTaBa II0CJ€ BHYTPUCYCTABHOM MHBEKLUUH WIH
MOBEPXHOCTAMH TIJla3a mocje 3akambiBanus B (opme kamenb. CoctaBer CC  rpubHOTO
NPOUCXOXKACHUS SBISIIOTCA Oosee 5(P(PEeKTUBHBIMU B OTHOLIEHUH YMEHBIIEHHsS] TPEHUs IO
cpaBHeHMIO ¢ cocTaBamu CC-3 KUBOTHOTO MTPOUCXOKACHHUS.

IIpumep  10. IIpuMeHeHHe  TOHKHX HIJ1  [JIs1  BBEJEHHSI  COCTABa
KapOOKCHMETHIXUTO3aHA IPHOHOI0 MPOUCXO0KAEHHS BHYTPHKOKHBIM NyTeM

Llenp nmaHHOrO mpHUMEpa COCTOMT B TOM, 4YTOOBI TMOKa3arh, 4r0 coctaB 2%
KapOOKCHMETHIIXHTO3aHa T'PUOHOTO MPOMCXOXKIACHUS MOXKET OBITh JIETKO BBEACH B JECPMY, B
YaCTHOCTH, NyT€M MCIOJb30BaHUS OUYEHb TOHKUX WIJ, NPEAHA3HAUYEHHBbIX IJi UHBEKLUH B
MIOBEPXHOCTHBIE CJIOU JIePMbI. T€CT COCTOUT B U3MEPEHUH CHJIbI, HEOOXOIUMOMN /JISl BBITECHEHUS
NPOAYKTa W3 LITNPHULA, CHAOKEHHOTO WIJION, MPH 3aJaHHON CKOPOCTH BBEICHHS HA CTEHNE IS
UCIBITAHUS Ha C)kaThe. B aMnupryeckoM cCMbICiE MOIaratoT, YTO BBEACHHUE NMPOYKTa SABJAETCS
JIETKUM U yIOOHBIM JUTA Bpaya | MAaLMEeHTa, KOTrla CHUJIa BBITAIKUBAHUS, U3MEPEHHAs! C TOMOIIBIO
STOTO TecTa, COCTaBisieT MeHee 50 HBIOTOHOB, W BBEAE€HHE NPOUCXOAMT PABHOMEPHBIM U
u1aBHbIM 00pasom. T1oe3HO BBOAMTH MPOAYKT € MOMOLIBIO UIJI, UMEIOIIUX auamerp MeHee 0,3
MM (30G), 4TOOBI CBECTHM K MHUHMMYMY OOJIb U KPOBOTEUEHHE NPHU HHBEKLHUH, a TaKXKe
MOCIIENYFOLTHI PUCK 0Opa30BaHMS FeMaTOM U MIOKPACHEHHS KOXKH.

JTtanoHHBIH KapOOKCUMETHIIXUTO3aH TpubHOoro mnpoucxoxkaeHus CC-20 momyuyanu B
cooTtBercTBUM ¢ oOmmM crnocobom CC-8, yka3aHHbIM B IpuUMeEpe 3, HAUWHAsl C XHUTO3aHA
«CBEPXBBICOKOTO» THIA, CO CICAYIOIINMH MOAUGUKAIUAME: uid 10 r XUTO3aHa UCTIOIB30BAIIH
228 mi uzonponanoda, 57 mia 40% ruapokcuaa Hatpus u 47 r MCA. Peakuuto npoBoaAuau npu
3500 B Teuenue 23 vacoB. [Jus 15 T mpomMeKyTOUHOrO KapOOKCHMETHIIXUTO3aHa HUCTIOIb30BAIIH
7,5 MJ1 yKCYCHOTO aHTUAPHUAA TPU KKIOM A00aBIEHUH, U 3 JOMOJHHUTEIBHBIX [HKJIA OYHCTKU
NPUMEHSUTH TIepeN CYIIKOH M U3BJIeUueHHeM KOHEYHOro kapOokcumermmxutozana. CC-20 umeer
cnenyromme xapakrepuctuku: DA 53% u DS 85% (ompenenennesie meronom SAMP Ha sippax
yriepona-13), pactBopum B Boae mipu odom pH (B COOTBETCTBUM CO CrIOCOOOM, OTTUCAHHBIM B
HACTOSIIEM JOKYMEHTE BBILIE), 00pa3yeT MpO3pavHblii U HEOTIAIECLIUPYIOLTHI pacTBOp, C A3€Ta-
noteHianoM npu pH 7.5, paBabM -24 MB (M3 MOJMHOMHUANBHOW perpeccud KpUBOH A3eTa-

MOTeHLUaja B 3aBucuMoctu ot DS).
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CocraB 2% (macca/macca) CC-20 monyvamu, kak ommcano B mpumepe 3. Cocras
YIaKOBBIBAIM B CTEKJISIHHBINA mmpun oosemoM 1 ma (BD-Medical), Ha koTOpoM ycTaHOBIIEHA
urna. Ha crenne ana ucneitanmii Ha cxarue MultiTest 2.5-1 (Mecmesin), OCHaIeHHOM
KOMIpecCHOHHOH kamepoii Ha 100 H, usmepsim cuny, HEOOXOAMMYIO Ul BBITAJIKHBAHUS
NPOAYKTa, TIyT€M MPUMEHEHUs TMOCTOSHHOW CKOPOCTH BbITalkuBaHus 80 MM/MUH.
MaxkcumanpHasi cujia, AOMyCTHMast 000PyIOBaHUEM, COCTABIIIET MPUOIN3UTENBHO 70 HBIOTOHOB.
Tectuposanu cnenyromue urasl: 30G, 32G, 33G u Invisible Needle™ (TSK Laboratory),
pa3Mepbl KOTOPBIX (BHEIIHUH TUAaMETp X JJTMHA) npuBeAeHbl B Tabmuie 10.

Jis  cpaBHEHHMs, KOMMEPYECKH JOCTYIHBbIE TPOAYKTHI HA OCHOBE HECIIMTOM
THaJypOHOBOH KHUCIOTHI (TipoaykTel cpaBHeHus: HA-6, HA-7) m cmmroll ruanypoHOBOM
kucinotel (HA-8), mpenHazHaueHHBbIE AJIST OMOJIOSKEHHS] KOXKH ITOCPEACTBOM BHYTPHKOKHOTO
BBEICHUS, OLEHMBAIM TAaKUM K€ CHOCOOOM B OpPUTMHAJIBHOM MIIpHune. Pe3ynbrarsl
npencrasiensl B Tabmuie 10.

IIpumep 11. Onenka cocTaBoB KApOOKCHMETHIXHTO3aHA IPUOHOI0 NMPOHCXOKIAEHHS
€ HU3KOH KOHLIEHTPALlHeH B OTHOLIEHHH MPUMEHEeHHUsI B KaUeCTBe IJIa3HbIX Kanejb

Ilenp paHHOTO mpHMEpa 3aKJIKOYAeTCsl B TOM, 4YTOOBI IMOKa3aTh, 4YTO PacTBOP
KapOOKCHMETHIIXUTO3aHA TPHOHOTO MPOHCXOXIEHUs] C HU3KOH KOHLIEHTpPALeH MOKHO
NPUMEHSTh UII M3TOTOBJICHUS] TJIAa3HBIX Kallelb, IMPEeJHA3HAUEHHBIX Ui MPUMEHEHHs IS
YMEHBLICHHsT CHMIOTOMOB HAapYyLUICHWH TJIA3HOW MOBEPXHOCTH WJM JUIsI WX 3aluTel. B
JOTIOJIHEHNE K (PU3UOJOTHYECKHUM XapaKTEPUCTHKAM, TO €CTh NMPEANOYTUTENIbHOMY 3HAUYEHHUIO
pH oxono 7,2 u ocMmossuibHOCTH 0KoJio 200 MOCM/KT, O(TaTbMOJOrHYECKHE KaIUTH JOJDKHBI
NPEANOYTUTENBHO O0NafaTh CIEAYIOUNMMH  (PU3UKO-XUMUYECKUMU CBOMCTBAMHU: HHU3KUM
nokaszareneM npenomiieHust (Onmn3kuM K 1,33) U CoCOOHOCTBIO CBOIUTH K MUHHUMYMY TPEHHE
MEXIYy TMOBEPXHOCTBIO TJla3a M KOHBIOHKTHBONW M BeKaMH (CMa3bIBAIOIIEH CHOCOOHOCTHIO).
Hakonen, ero peosiorudeckuii mpo(uiab TaKOB, UYTO MPOIAYKT SIBJISETCS HE CIUIIKOM JKUIKUM,
4TOOBI €ro MOXKHO OBUIO HAaHECTH Ha TIJIa3, a CKOpPee paCIpOCTPAHAETCS PABHOMEPHO M He
ABJIAETCST JUNKUM. Ero peonorudeckwii mpoduib Takke IOJDKEH OBITH TaKUM, YTOOBI
TpeneTaHne WM MOPraHue BeK ObLIO JIErKUM, Oe3 HAKOIUICHHs, TO €CThb HHU3Kasl BSA3KOCTb NPHU
BBICOKOH ckopocTH cipura. B wactHoctu, Orobia et al. cuutaroT, 4TO BSI3KOCTb MPH JIBHXKEHUU
rna3 (UCKIOHasl TpemeTaHue BeK) NpearnodyrurenbHo mnpesbimaer 10 mlla-c, Hampumep,
cocraBisier okosno 20 wmlla-c (B: Clinical Ophthalmology 12, 453, 2018). 3gech cnenmyer
OTMETHTh, YTO 3HAYEHHE BSI3KOCTH MOXKET BapbUPOBATBCS B 3aBHCUMOCTH OT crocoba
U3MEPEHUs U, B YaCTHOCTH, OOOPYAOBAHMUS, PEKUMA U3MEPEHUS U MAapaMeTPOB, TEMIIEPATYPHI U
CKOPOCTH CIIBUTa, IPUMEHSIEMBIX K TECTUPYEMOMY MPOAYKTY.

Cpasaurenbabiii kapookcumernnxutozan CC-21 rpuOHOro NMpoUCXOKACHHS MOJTYYaIH
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TakuM ke crmocodom, uro u CC-20, ykazanswii B mpumepe 10. IlpoBommnu cpaBHEHUE
mounekyJsipHeIx  cTpyktyp CC-20 m CC-21 B kucnotHo#t ¢opme ¢ momompro HMK-®ypbe-
CIIEKTPOCKOMUU ¢ UCHoJib3oBaHueM crekrpomerpa Nicolet 1S5, ocnamenHoro ID7-ATR
(Thermo Scientifics), B coorBercTBHH co crnocodOom, ommcaHHeIM Chen et al. Chen et al
(Carbohydrate Polymers 53, 355, 2003). VCTaHOBJEHO, YTO HX MOJIEKYJSIPHBIE CTPYKTYPBI
SBJIAIOTCS. UASGHTHUYHbIME Ha 99% B obmactu mmuH BoiH 1200-1800 cm™! u, xak ciencrtsue,
SIBJISTFOTCSL Ccx0kuMU ux DA u DS.

TlotoBunm nBa cocraBa kapbokcumermmxurodana CC-21 ¢ konuentpauueii 0,7% u 0,4%
(macca/macca) B (ochatHoMm Oydepe ¢ riaunepunom. 3Haduenue pH mosomunu 1o 7,2 = 0,2 u
ocMoJisuTbHOCTE 10 200 £ 20 MOcM/Kr, M 3aTeM COCTaBbl (PHIIBTPOBANIM, TMOCJIE Yero WX
CMa3bIBAIOLIYIO CIMOCOOHOCTh M TPO(HIL BA3KOCTH XapaKTEPH30BAJIM B COOTBETCTBUH CO
cniocobamu, onrcaHHbIMU HIpke. OQTanbMoIornieckne Karmii IepeMeHHOTO COCTaBa Ha OCHOBE
ruanypoHoBoii kucnotsl (HA) XxapakTepnu3oBain B COOTBETCTBUU C TeMU ke criocodamu (oT HA-
5 no HA-9). PesynbraTe! npencrasnens! B Tadbmuue 11b.

Cnoco6 usmepenus koddgdunuenra Tpesus (HOAXOLUT IS TJIA3HBIX KAIEJb)

CriocoOHOCTB CMa3bIBaTh, TO €CTh YMEHBILIATh TPEHUE MEXKIY ABYMS KOHTAKTUPYIOIIMMHU
MOBEPXHOCTSIMH, OLICHUBAJIN MyTeM U3MEpeHUs1 KO3(Q(PUILIMEHTa TPEHU MEKAY ABYMS TUCKAMH,
U3TOTOBJIEHHBIMH M3 TOJIMAKPHJIATHOTO OMOMAarepuasa, KOTOPbI HIEHTHYEH MaTepHajiam,
yKa3aHHBIM B npuMepe 9. J[Ba arcka GukcupoBaiy K BEpXHEH U HIDKHEH Te€OMETPHsM peoMeTpa
DHR-2 (TA Instruments), Tectupyemsblii mnpoaykt B oOwveme mnpudmmsurenaso 100 Mk
MOMeIAIN Ha HIKHUI AMCK, 3aTeM BEPXHIOK N€OMETPHUIO OMYCKAJIH A0 MPUBEAEHUS B KOHTAKT
IBYX ITUCKOB, IO TMPUJIOKEHHOW HOPMAJIbHOW CHIIBI 5 HBIOTOHOB. M3mepenne kosdduumenra
TpeHus1 poBOAWIH Tipu 250 B TedeHne 60 CEKyHA NMpPH MOCTOSTHHON HopMmanbHOU cue (5 H),
yactoTe KojedbaHuil 6 pan/c u yrie nepopmanuu npudausutenpHo 1,71 pamguaH B COOTBETCTBHH
¢ mpotokojioMm, amantupoBaHHbiM u3 Waller et al. (J Rheumatol 39, 7, 1473, 2012), u
napaMeTpamu, UMHUTHPYIOIIMMH KMHEMaTH4YeCckhe yCJIOBUS MOpraHus Bek, onucaHHble Kwon et
al. (J Royal Society Interface 10, 2, 2013). Omnmusi «COOTBETCTBHE HYJIEBOW TOYKE Hauaya
KOJIe0ATENBHOTO IBIKEHUST» aKTUBUPOBaHA. B KakIoH TOUKEe M3MEPEHHs 3aIUChIBAIN 3HAUEHUE
KPYTSIIEro MOMeHTa U 3areM paccuutbiBain koddduument rpenus (COF) no ¢popmyne: COF =
KpyTsmuid MomeHT / (1/3 X puamerp amcka X HOpMajbHas Cwiia). Bbuto ompeneneHo, 4To
cpennee 3Hauenne COF Haxomutcs B amamaszone mexay O m 60 cek. Takum obOpasom
paccUMThIBANIN CpenHUil KO3(pQPHUIMEHT TPeHWs, a TaKke CTaHOAPTHOE OTKIOHEHHe S
nocleaoBaTeNbHbIX n3MepeHuil. MunumanpHoe 3HaueHue COF paBHo 52 B ciyuae, korza Jse
NoBepxHOCTU He compukacarotrcs. Bepxuuit npenen COF cooTBeTcTByeT ciydaro, KOrjaa 1Ba

JUCKa OoJbIIIE HE HaxXoasATCA B ABUXKCHUU OTHOCUTECIIBHO APYT ApyTra.
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YuureiBas, uto 3Hauenne COF konebnercss OT omHON cepum K Ipyroi, HeoOXOIUMO
OXapaKTePU30BaATh MPOAYKTHI, MOAJIEKAIINE CPABHEHHIO, B OMHUX U T€X )K€ CEpPHsiX, HCIIONb3Ys
OIHU W Te K€ IOUCKH W B ciy4dailHoM mnopsake. Illkamy cpaBHUTENbHBIX OajoOB 3aTeM
UCTIOJIB30BAIHN JUTSA KJIACCU(IUKALIUU TPOIYKTOB, POTECTUPOBAHHBIX B OJHOW U TOH K€ Cepum,
ot Haubozee >¢pdexTuBHbIX (Oamn 1) no HamMeHee 3(dexkTuBHBIX (0ayT 3) B COOTBETCTBHU C
KputepusiMe, nipencrasieHabiMu B Ta0nuue 11a. Ipenensr « COFa» u «COFp» onpenenstrores
COF nByX KOMMEpPYECKH IOCTYMHBIX TJIA3HBIX Karejb, B3STBIX B KadeCTBE CPABHEHHS IS
kaxaon cepun: karum A (cocrosimue u3 0,15% HA u 0,25% kapbomepa) u karmmu B (0,15%
HA). CornacHo 3Toi 1IKaie MpeanouTUTENbHO, YTOOBI Oajll yMEHbIIeHHs TpeHust ObLT paBeH |
WM 2 W TPennouTHUTEeNbHO 1 111 NMpPHMEHEHWs B KadeCTBE CMa3bIBAIOLIEH Karuid st
CMa3bIBaHUS TJIA3HON MOBEPXHOCTH. J{J1st MpoaykToB ¢ OanioM 3 cMa3bIBaroIas CIOCOOHOCTD He

ABJIACTCA YI[OBJIGTBOpI/ITeJIbHOfI, " OTKJIOHCHUA MTPU UBMEPCHUU ABJAKOTCA 3HAYUTCIIbHBIMU.

Taoauna 11a — Ilkana ouenku cMasbBanus (CHIDKEHUE TPEHU)
bann Hpeneant COF
1 <1,1 x COFa
2 >1,1xCOFs u <1,1xCOFs
3 > 1,1 x COFs

MeTOI[bI HU3MEPEHUA BA3ZKOCTH KaK d)VHKHI/II/I caABUra

Simmons et al. ompenenuiy, 9TO CKOPOCTH CABHra MPH IBIKEHHUAX OTKPBITOTO IJasa
coctapnser okonio 10 ¢!, a ckopocTs caBUra mpu TpemeTaHHu BeK COCTaBiseT okonao 10000 ¢!
(8: Clinical Ophthalmology 11, 1637, 2017). Metox peoMeTpHU4eCKUX U3MEPEHUH BBIOMpaU B
3aBHCHUMOCTH OT JUAINA30HA MOMJIEXKAINX U3YYEHUI0 CKOPOCTEH CIBUIa U C Y4E€TOM TOrO, 4TO
NPOAYKTHI PEACTABISIOT COOOH KHUIKHUE PACTBOPBI C HU3KON BSI3KOCTBIO:

- Jnana3zoH cnBura, COOTBETCTBYIOLIUN ABUKEHUIO rjaza. BA3koCTh u3mepsiiu BO
BpaLaTEIbHOM DPEXKUME IyTEeM HCHIBbITAaHUs Ha TekydecTb «flow sweep test» mpu momoru
peomerpa DHR-2 ¢ perynmupyembim HanpsikerreM (TA Instruments), OCHAIEHHOTO TIACTUHOM
IlenpThe U reoMerpueil Tuna «KoHyc» auamerpom 60 MM u yriom yceueHus 2°. Ilpoaykt
YPaBHOBEIIUBAJIN B TeueHue 1 MuHyThl 10 370[], TeMnepaTypy KOHTPOJIMPOBAIU MPU MOMOLIU
snemenTa IlenbThe. [ Toro, 4yrobbl n30ekaTh UCIAPEHUsST CHCTEMA OCHAIEHA JIOBYIIKOHN IS
pPacTBOPUTENST M METAJUIMYECKON KPBIIIKOH. 3arem 3amyckann ucnbiTanue «flow sweep test» u
BA3KOCTb M3MepsAnH kak (QyHKLuI0 ckopoctd casura, ot 0,001 ¢! mo 100 c¢'. TToxasano
3HaueHue Bsi3kocTu npu 10 ¢,

- Jlnana3zoH caBura, COOTBETCTBYIOIIMI TPENETAHUIO BeK. BA3KOCTH u3Mepsuiu BO
BpALAaTEIbHOM PEKUME C MOMOLIbI0 HchbITaHus «flow sweep test» Mmpu MOMOIIH peoMeTpa

DHR-2 ¢ perymupyembiM HampspkeHueMm (TA Instruments), OCHaIEHHOrO TeOMETpHEH THIIA
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«aBoitHON 3a30p KysTra (UMnIMHAPWYECKUN)» W KOHLIEHTPUYECKUM LMIMHAPOM Ilenbrhe, u
OCHALIEHHOIO JIOBYIIKOW JUIsi PacTBOPUTENs UM MeETAJIMYeCKOM Kpeluko. IIpomykr
YPaBHOBEIINBAIOT B TeueHue 1 MuHyTel A0 3701, a 3aTeM NPUMEHSUIM MEPEMEHHYI) CKOPOCTb
casura, Bapeupyromyrocs oT 0,001 ¢! mo 10000 ¢!, 3nauenue Bsskoctu mpu 10000 ¢!, Takum

06pa3oM, 3aTeM CpaBHUBAJIHU CO 3HaueHueM mpu 10 ¢,

Tadauua 11b — XapakTepucTHKH COCTaBOB C HU3KOW KOHLIEHTpaLuei
KapOOKCHMETHIIXHUTO3aHa IPHOHOTO TPOUCXOMKACHHUS H IJIA3HBIX Karellb Ha OCHOBE
THAJYPOHOBOM KHUCJIOTHI

Iloka3zaTenn BsizkocTh bana
IMpoaykr npesomyennsi | npu 10 ¢! npu 10000 ¢! CHHIKEHHSI
CpaBHEHHA (mIIa.c) ( mIIa.c) TpeHust
Pocdarniii Oydep 1,3348 HET JAHHBIX HET JAHHBIX HE rofnacTesd
C TJIMLEPUHOM H3MEPEHUI0
CC-21 0,7% 1,3358 27 Huxe, yem 1
CC-21 0,4% 1,3353 10 BA3KOCTb npu 10 1

ol

HA-5 1,3343 6 2
HA-10 1,3386 3 Huxe, uem 2
HA-11 1,3350 6 BA3KOCTb npu 10 2
HA-12 1,3346 50 ¢! 2

PesynbTaThl MOATBEPKAAIOT, YTO ABA COCTaBa rpubHOTrO Kapbokcumermmxurozana CC-21
COOTBETCTBYIOT TEXHUYECKHM XapaKTEPUCTHKAM O(TaIbMOJIOTHYECKUX Kamlellb. OHH HMEIOT
HU3KHUI TMOKa3aTelb MPEJIOMIICHUS, yAOBIETBOPUTENbHbIN Kod(dduumeHt tpeHus: (6amn 1, to
ecTb Takue ke 3PQPeKTHBHBbIE, KaK OONBLIIMHCTBO CMAa3bIBAIOIINX KOMMEPUYECKH MOCTYITHBIX
karnenb), Bs3kocTb 10-30 mlla'c B yclnoBHsX IBIKEHHs Ila3 U Oojiee HU3KYIO BS3KOCTb B
yCIOBHSIX TpeneTaHust BeK. be3 kapOokcumerninxutozana QocdaTHblil Oydep, OOMOIHEHHBINR
TJIMLEPUHOM, HE OTBEYaJ] TEXHHYECKHM XapaKTePHCTUKAM O(TAIbMOJIOTHUECKUX Karleb.
Hakonen, crneayer OTMETHTb, 4YTO BSA3KOCTb MOXKET OBITh YMEHBIIEHA IyTEM CHIDKEHHS
KOHIIEHTpaluuu KapOoKcUMeTHiIxuTro3aHa (Hanpumep, ot 0,7% no 0,4%) Ge3 HebmaronpusTHOrO

U3MEHEHUsI CIOCOOHOCTH yMeHbIIaTh TpeHue (6amt 1).
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DPOPMYJIA U3OBPETEHUA

1. KapOokcnankuinxuTo3an, WMEIOLIMA TJIIOKO3aMHUHOBBIE 3BEHbs, N-alleTHII-
TJIFOKO3aMUHOBBIE 3BEHbsI M TIJIIOKO3AMHUHOBBIE 3BEHBS, 3aMEIIeHHblE KapOOKCHAJIKUIbHOM
TPYIIION, MPHYEM YKa3aHHBIH KapOOKCHANKUIXUTO3aH MMEET N3€Ta-MIOTEHLNAN, W3MEPEHHBINH
npu pH 7,5, kotopelii MeHbIIe U paseH -10 MB u npennoYyTuTeNnbHO MEHbIIE WU paBeH -18
MB.

2. KapOokcuankunxuro3an mo 1. 1, OTIUYAIOIIUNACS TEM, 4YTO YKa3aHHBIN
KapOOKCHAIIKMIIXUTO3aH UMEET N13€Ta-MOTeHLNaN, U3MepeHHblid pu pH 7,5, KOTOpBIH MeHbIIe
uu paseH -20 MB 1 mpeAnoYTUTENbHO MEHBIIE WU paBeH -22 MB.

3. KapOokcuankuixurozan o n. 1 win 2, OTIIMYArOIIUICS TEM, YTO YKa3aHHBIN
KapOOKCHANIKMIIXUTO3aH HUMEET CTEeNeHb 3aMelIeHHs KapOOKCHANKHIBbHOW TPYIIOH, KOTOpas
cocrasysier Oonee 20%, Hanpumep, Oonee 50%, Hanpumep, meHee 200%, BBIPAKEHHYIO B BUZE
KOJIMYECTBA MOJIEH 3aMECTUTEJISI IO OTHOLICHUIO K KOJIMYECTBY MOJIEH BCEX 3BEHBEB.

4, KapOokcnankmixurozan mno jodomMy w3 mm. 1-3, oTiHyarouiuiicss TeMm, 4YTo
XUTO3aH TOJIYYeH U3 MHLEHs rpuda tuma Ascomycetes U, B YaCTHOCTH, U3 Aspergillus niger,
w/wnn u3 rpuda Basidiomycefes v, B yactHocTH, Lentinula edodes (tuvutaxe) w/vnn Agaricus
bisporus (1namMnuHbOH). IIpeanoYTuTeNbHO XUTO3aH MONyUYeH U3 Agaricus bisporus.

5. KapOokcnankuixurozan mno jodomMy w3 . 1-4, OTIMYArOUIUICS TeM, 4YTO
KapOOKCHANIKMIIXUTO3aH HMEET CTeNeHb aleTWIMpoBaHus B amanazoHe oT 40% mo 80%,
BBIPAXKEHHYIO B KOJUYeCTBE MOJel N-aleTHI-IIIOKO3aMHUHOBBIX 3BEHBEB 10 OTHOLICHHUIO K
KOJIMYECTBY MOJIEH BCEX 3BEHBEB.

6. KapOokcnankmixurozan mno jodomMy w3 mm. 1-5, oTnwuaromuiicss Tem, 4YTo
KapOOKCHAIIKMIIXUTO3aH SIBJISIETCS] PEalleTHIINPOBAHHBIM.

7. KapOokcHankuixuro3an no JroOoMy u3 mm. 1-6, OTIUYAIOIIUIACS TeM, YTO OH
SIBJISIETCS] CTEPUIIN30BAHHBIM.

8. Komnosunus, oTIH4aromascs TeM, 4TO OHA COAEPXKUT MO MEHbUIEH Mepe OJIUH
KapOOKCHATTKUIXUTO3aH, OMpeneeHHbIN 1o JTroboMy w3 . 1-7.

0. Habenupyemass KOMMOO3ULMSA, OTJIWYAKOINASACA TEM, 4YTO OHA COAEPKUT IO
MeHbIIEH Mepe OIUH KapOOKCHATKMIIXHTO3aH, ONPEEICHHBIH 110 Jrodomy u3 nim. 1-7.

10. dapmaLeBTHUECKasT KOMIIO3ULMS, OTJIMYAIOLIASACA TEM, YTO OHA COAEPKUT IO
MeHbIIEH Mepe OIUH KapOOKCHATKMIIXHTO3aH, ONPEEICHHBIH 110 Jrodomy u3 nim. 1-7.

11. Komnosuuus no n. 9 uiu 10, oTnuyaromascs TeM, 4TO0 KOMIO3ULMID TPUMEHSIOT
B  KauecTBe (hpapMaleBTHUECKON  KOMIIO3HMLUH, KOTOpash  SBJSETCS  HMHBELUPYEMOId,

HMHHaHTpreMOﬁ 50)058 HOI[XOI[;IH_IGI\/'I JJId - UHCTUWIUIAOWY, HWJIW MEIHUIHUHCKOIO YCTpOfICTBa,
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KOTOpPOE SIBJIA€TCS HHBELIUPYEMBIM, UMILIAHTUPYEMbIM WJIHM MOAXOAALINM JUJIsI MHCTUIUIALIUN.

12. Kommoznnmst mo . 11 ans npumeHeHHst B crioco0e TeparneBTUYECKOro JIUCHUS,
HanpuMep, BKIIOYAIOLEM MHCTHIUIILUIO UM UHBEKLHUIO YKA3aHHONH KOMIO3ULIMU MOJKOMKHBIM,
BHYTPUKOXXHBIM, T[JIa3HBIM, BHYTPUIJIa3HBIM HJIM BHYTPUCYCTaBHBIM IIyTe€M, Hampumep, AJs
BOCCTAHOBJICHHsI HJIM 3allOJIHEHUs] MO MEHbLIEH Mepe OJHOW TKaHU Tena, TpeOyromen
BOCCTAHOBJIEHUS MJIU 3AIIOJIHEHUS.

13. Komnosunwmst o m. 12, oTimMyaromasicsi TeM, 4TO TKaHb TeJla BRIOpaHa U3 TKaHEew,
MPUHAJIEKALINX TOJIOCOBBIM CBSI3KaM, MBILILAM, CBSI3KaM, CYXOXKWJIMSM, XpsllaM, MOJOBBIM
opraHaMm, KOCTSIM, CyCTaBaM, rJja3aMm, JepMe win Jro0oi u3 ux KoMOuHamwmii u, Ooee
KOHKPETHO, CyCTaBaM; IMPH 3TOM TKaHb Tella BBIOpaHa U3 TKaHEH, MPUHAIEKAIUX TOJOCOBBIM
CBSA3KaM, MBILILIAM, CBsI3KaM, CYXOXKMIIMSM, XpsllaMm, MOJIOBbIM OpraHaM, KOCTSM, CycTaBawm,
rmasam, nepMe wiu Jro00oH M3 ux KoMOuHAmmi U, 0ojee KOHKPETHO, NpPUHAIIeKAINX
apTUKYJISIPHBIM CyCTaBaM.

14. Komnoznmmmst mo m. 12 wmm 13 i ee mpuMEHEHHs B CIOCOO€ JIeUEHHS
OCTEOapPTPUTa WM BOCCTAaHOBJIEHMH aedekTa Xpsiia, HampuMep, NyTeM WHBEKLUH B
CHHOBHAJIbHYIO JKUJKOCTb WJIM MOCJIE CMELINBAHUA C KPOBBIO M UMILIAHTALIMU B XPSLI.

15. Menuunnackoe YCTPOKCTBO, HaIpUMep, MEIULNHCKUI VMMILIAHTAT,
OTJIMHAIOIIEECS TEM, YTO OHO COAEPIKHUT WJIM COCTOUT M3 KOMITO3UIMHU 1O JIFo0oMy u3 mit. 8-14.

16. Crnoco0 monydeHUsT KOMIIO3WLHMH, COAepKamiell  KapOOKCHaTKUIXUTO3aH,
OTIpeNIeJIeHHBIH 1O JI000oMy 13 . 8-14, mpudeM yKka3aHHbIH crtocod BKIIIOYAET:

- pacTBopeHre KapOOKCHATKUIXUTO3aHa, ONPEAeNIEHHOTo o iodomy u3 mi. 1-9, B
BOJIHOM pacTBOpE, MPEANIOYTUTENBHO B BOJE, HEOOA3aTENbHO 3a0y(pepeHHOM, PEATIOYTUTENBHO
umeroum pH ot 6,2 1o 8,5 u npennoururensHo OT 6,5 10 7,3,

- HeoOs3atenbHO noBeaenne pH nmo kemaemoro pH, kak mnpaBuio, 10
¢usnonorndeckoro pH ans meneBoro MpuUMEHEHHs, HapUMep, yTeM no0aBieHus: OydepHOro
areHTa, KUCJIOThl UM OCHOBAHMUS,

- HeoOs3aTeNnbHO NToOABJIEHNE APYTUX BCIOMOTATEIbHBIX BEINECTB, TAKUX Kak,
HAIpUMepP, BOCCTAHABIMBAIOIINHN caxap, HApUMep, COPOUT U MAHHMUT;

- HEeoO0s13aTeNIbHO PEryJINPOBaHNEe KOHEYHOH OCMOJISIIBHOCTH KOMIIO3HLIUH.
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