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KOMIUJIEKC 7-JE3ALIETUJI-POPCKOJIMHA U IIBIT

OO6nacTb TEXHUKH, K KOTOPOH OTHOCUTCS H300peTeHne

Hacrosimee wu3o0peTeHne OTHOCUTCS K KOMIUIEKCY 7-nmesauermin-popckonunHa (7-
JNADCK) n nomusuamnnupponunona (I1BIT) u k cioco0y nonyueHus TAKOro KOMILIEKCa.

IIpenmecTByromuil ypoBeHb TEXHUKU

JlureprieH (OPCKOJUH MPEACTaBsieT COOOM MPAaKTHUYECKH HEPACTBOPUMOE B BOZE
pactutenvHOe coenunenue us Plectranthus barbatus (Coleus forskohlii). @opckonnH HaXOAUTCS
B LIEHTPE BHUMAHHS JIJIsl YHUBEPCAJIBHOrO MEIMLIMHCKOTO NMPUMEHEHUs, BKIOYAs CEpIeYHO-
cocyauctbie 3a00yeBaHus, OPOHXHAIBHYIO acTMy, OXHPEHHE, JICUYEHHE TJIAYKOMBI, JIETOYHBIX
3a0oneBaHml, BOCMAJIEHUIl CyCTaBOB M oOcTeoapTputa/apTputa. POPCKOIMH CIOCOOCTBYET
o0pa3oBaHMIO XpsIIed B CycTaBaXx M B TO K€ BPEeMs INPENOTBPAIIACT OCCHPHKALMIO U
MuHepanu3auo. Kpome Toro, popcKoiIMH M3y4aeTcss B UCCIIENOBAHMSIX CTBOJIOBBIX KJIETOK B
oTHoUIeHN! AU HEepeHIUPOBKU U PETPECCHU K IUTFOPUITOTEHTHOCTH.

@OpCKONMH  aKTHBUPYET  aACHWIATLHUKIA3y,  MeMOpPaHOCBSI3aHHBIH  (DEPMEHT.
AneHunaTiyikiasa npespamaer aaeHo3uH Tpudochar (ATD) B OHUKIMYECKUH aqeHO3UH
moHodochar (UAM®) u BeicBOOO)kmaeT TAM® B IIUTO30b, MOBBIMAS BHYTPHUKJICTOYHYIO
koHUeHTpauio HTAM® B OGonbummHcTBe KieTok U Tkaned (Metzger H. et al, 1981, Drug
Research, 1248-50). tAM® nelicTByeT Kak BTOPHYHBIH MECCEHKEp B Iepenade KIETOYHBIX
CUTHAJIOB U CJIY>KUT JIJIsl aKTUBALIMM MHOTUX NENTUAHBIX TOPMOHOB (TIPOTEMHKHHA3).

@OopcKONMH TpeAcTaBiIsieT CcOoOOW JUTeprneH ¢ ABYMS O-THAPOKCHIPYNIIAMHU B
noyokeHusIX | u 9, B-ruapOKCUrpyIINON B MOJNIOKEHUHU 6 U B-alleTOKCUTPYTIION B TOJIOKEHHHU 7.
JIBe O-TUAPOKCUTPYMMBI B TMOJOXKeHUsSX 1 u 9 HeoOXOmuMbI Ui  CBSI3bIBAHMS C
aneHWaTIHKIa30i. @OPCKOJIMH M3-3a ero Hu3Koi pactsopumoctd B Boge (0,01 mr/mu, WO
2005025500A2) TpeOyeT pasmUYHBIX COCTaBOB Ui  HWCIOJB30OBAHUS B  KayeCTBE
IMArHOCTHYECKOTO WM TEPANeBTHUECKOTO CPENCTBA. Takue COCTaBbl COAEPIXKAT Pa3IMYHbIE
pactBopuTteny, Takue kak cnupThl Wik JIMCO, KOTopbIe HacTO TUIOXO MEPEHOCITCS M MPUBOIST
K 10004HBbIM 3 dexTam.

B noxymente US6346273B1 obcysknaercss crioco0 MOBBIMIEHHUsST PACTBOPUMOCTH B BOJIE
IUIOXO PACTBOPHMBIX B BOAE (hapMaleBTHUECKH AKTHUBHBIX BEINECTB, TAKUX KakK (DOPCKOJIUH,
nyTeM oOpa3oBaHMs KOMILJIEKCA C HEHMOHHBIM IMOJIUMEPOM, TAKUM KaK MOJHMBHHUJIIHAPPOIUIOH
(IIBII). B 3TOM HOKYMEHTE ONUCAHO yBEINYCHNE PACTBOPUMOCTH (POPCKOJIMHA B BOJIE.

IToBpIIIEHHAsT PACTBOPUMOCTH (POPCKOJIMHA B BOJE AOCTHraeTcs 3a C4eT OOpa3oBaHUs
KOMIUTIEKCOB (opckonuHa ¢ 1mkjiaogekcrpunamu. WO 2005025500A2 omuckiBaer Crocod

o0pa3oBaHMs KOMIUIEKCa (POPCKOIMHA C LIUKIOAEKCTPUHOM B BOJAHOM cpere.
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WO 2017103840A1 onuceiBaeT BOAOPACTBOPUMBIE KOMIO3ULUH  (POPCKOJHHA,
NOJIyYeHHbIE MyTeM O0pa3oBaHMs KOMILIEKCOB € BOJOPACTBOPHUMBIMU MOJIUMEPAMH, TAKUMHU
kak, cpenu npounx, [IBII. ITocne cmemmBanust GOPCKONIMHA C TTOJUMEPOM TOOABIISIOT PACTBOP
Kpaxmala, 1 CMECh HarpeBaroT, 3aTeM OXJIAXKIAIOT U CYIIAT PacTbUIEHHEM.

WO 2018127600A1 packpbiBaeT CHocod0 TOJyYeHHs KOMIUIEKCOB (POPCKOIMH-
LIMKJIONEKCTPUH, KOTOpPbI OCHOBAaH Ha IPOLECCe CIeKaHWs M O0ECHeunBaeT IOBBIIEHHOE
conepkaHue POPCKOJMHA B KOMILJIEKCE, a TAK)KE MOBBILICHHYIO PACTBOPUMOCTD B BOJE.

JIpyruM TOAXONOM K YBEJIUYEHHIO PacTBOPUMOCTH (DOPCKOJIMHA B BOJAE SIBIISIETCS
XUMHYeckas aepuBaruszauusi. [IponssogueiM popckonmnHa ¢ Ooniee BBICOKOW paCTBOPHUMOCTBIO B
BOJIE MO0 CPABHEHHIO C (DOPCKOJIIMHOM SIBJISIETCS 7-1e3aeTHI-(pOPCKONH, KOTOPBIH MPOSIBIISET
Takoh ke 3((deKkT B OTHOIEHWHU aneHwnaTiukiasbl, kak u (opckonun (Laurenza A. et al,
Molecular Pharmacology 1987, 32(1), 133-139, Pinto C. et al. al, Biochemical Pharmacology
2009, 78(1), 62-69). OmHako ne3aneTUIMPOBaHHE (POPCKOJIMHA B TMOJOXEHHU 7 TIO3BOJISET
YBEJIIMYUTh PACTBOPUMOCTD B BOJIE JIUIIb B OTPaHUUEHHON creneHu (1o 1 mr/mi).

CrnenoBarenbHO, CYIIECTBYET MOTPEOHOCTh B YCOBEPIICHCTBOBAHHON BOIOPACTBOPHMOI
¢dopme npon3BoaHOTO (POPCKOIMHA, KOTOPAsk XapaKTEPU3YyETCsl KaK BHICOKOI paCTBOPUMOCTHIO B
BOJE M, TaKUM OOpa3OM, YJIYHULIEHHOW OHMONOCTYNHOCTBIO, TaK M BBICOKUM COAEpIKaHUEM
MPOU3BOAHOTO (HOPCKOJIMHA.

Taxum o0pa3zom, LENBI0 HACTOSIIEro U300peTeHus sABisieTcs obecrnedeHue (Hopmel 7-
ne3aneTui-pOopCKOINHA, UMEIOLIeH MOBBIIIEHHYI0 PacTBOPUMOCTb B BOJE M B TO K€ BpeMs
BBICOKO€ COZep KaHue 7-me3aneTui-QpopcKkonnHa.

H3noxeHune CymHOCTH H300peTeHHs

3amady pewiaroT C TOMOLIbK KoMmIuiekca 7-mesauerui-¢popckonuna (7-JAPCK) u
noymBuHWImupponunona (IIBIT), kak ommcaHo B (¢opmylsie H300peTeHHs W BapUaHTaX
OCYILECTBIIEHHSI HACTOSIIIErO N300 PETEHMS.

Hacrosimee n3o0perenne packpeiBaeT KOMIUIeKke 7-ae3anerui-popckonuna (7-AAPCK)
u nonuBuHIIUppouaoxa (I1BIT).

B onHOM BapmaHTE OCYIIECTBICHHS KOMIUIEKC MO H300pPETEHUIO OTJIMYAETCS TE€M, YTO
cpennsist MaccoBasi nonsi 7-JJADPCK B obmem KoOMIUIeKce HaxOauTcs B mpeneiax or 1 mo 50
macc.%, npeanoururenpHo S, 10, 15, 20 umu 25 macc.%, Oonee npeanoururensHo 30 macc.%,
35 macc.%, 40 macc.%, 45 macc.% unu BhIIIe.

B opHOM BapuanTe ocyiecTsieHus cpennee mojsipHoe otHouneHue 7-JJADCK x I1BII B
komruiekce coctasysieT 0,1 mnu Bbie, npeanoututensHo 1, 2, 3,4, 5,6, 7, 8, 9, 10, 20, 30, 40,
50, 60 mnu BeIIE, OONIEE MPENTTOYTHTEIBHO 3 HIIH BBILIE.

B onnom BApHUAHTEC OCYLICCTBJICHUSA KOMIUJICKC I10 I/1306peTeHI/IIO OTJIMYaCTCA TEM, 4YTO
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IIBII nmeer cpeanroro mosekysipHyto maccy ot 1 go 40 x/la. Ilpennoururensno 11BII umeer
CPEIHIOI MOJIEKYJIIPHYIO Maccy oT 1 mo 25 k/la, Ooyiee mpenmnodTuTebHO MPUMEPHO OT 2 10 3
k/la, HanboJee mpeanoYTHTEIHHO MpUMepHO 2,5 k/la.

B npyrom BapuaHTe OCYIIECTBJICHUS] KOMIUIEKC 110 M300PETEHUIO OTINYAETCS TeM, YTO 7-
JA®CK mnonyueH 13 CHHTETUYeCKOro (POPCKOJIHHA.

B onnom Bapuanre ocymectsienus 7-JJAPCK npucyTcTByeT ¢ 4MCTOTOH 10 MEHbIIeH
mepe 98,5%.

HeoxunanHo ObLI0 0OHAPYIKEHO, YTO OCOOEHHO BbICOKas MaccoBasi nojs 7-JJADPCK B
komruiekce 7-JIA@CK-TIBIT moxeT ObiTh mosyueHa nyTteMm HarpeBaHusi cmecu 7-JJAPCK u
IIBII no TeMmepaTypbl, NPEBBINAKOIIECH TeMneparypy CTekjoBaHus ucnoassyemoro [IBII. B
YaCTHOCTH, CMeChb HarpeBal0T [0 TeMIepaTypbl, kKoropas no MeHblleil mepe Ha 20°C,
MPENnOYTUTENIbHO 1o MeHbluelt mepe Ha 25°C, 30°C, 40°C, 50°C, 60°C, 70°C, 80°C, 90°C,
100°C Beime Ttemmepatypsl crekioBaHusi [IBII. B wuactHOcTH, TemmepaTypy IOBOAST 0
Auana3oHa npuMepHo Ha 25-50°C Boilne TeMmepatypsl creknoBanus [IBI1.

Takum o0pa3oMm, B HACTOALIEM H300PETEHMH TAaKXKe IMPENJIOKEH CIOCO0 IONyUYeHHs
komruiekca 7-JJAD@CK-IIBII no uzobperenuto, ommuyarouuiicss tem, 4ro cmech 7-JJADPCK wu
IIBII HarpeBarOT 1O TeMIEpaTypsl, NPEBLILIAIOLIEH TEMIEPATYPy CTEKJIOBAHHs UCIOJIb3YyEMOIO
I1BIIL.

B onHOM BapmaHTe OCYINECTBJIEHUS CIIOCOO MO M300PETEHHIO XapaKTEPU3YEeTCs TEM, UTO
pPacTBOPUTENb, MPEANOYTUTENBHO BOMY, 5TaHOJ, METaHOJ, aUeTOH, OSTHIMETHIIKETOH,
AUXJIOPMETAaH WWIM S3TWIALETaT, eme Oojee NpearoYTUTENbHO BOAY, OSTaHOJ, METAHOJ,
npomaHon w/wnm puxjopmeraH, poOasmsror k cmecn  7-JJA@CK u  IIBII.  Ocobo
npenanoututesbHo k cMecu 7-JJADCK u IIBIT 1o0aBisitoT BOMY W/HIIM 3TAHON WU UX CMECh.

B KOHKpPETHOM BapHaHTE OCYLIECTBJCHHsS CMEChb MO W300PETEHUIO BBIAEPKUBAIOT MPU
TeMIlepaType, NMPeBbIIIAOLIEH TeMIlepaTypy CTekjoBaHus ucnoasdyemoro IIBII, B Teuenune no
MEHBIIEH Mepe 5 MUHYT.

B omHOM BapmaHTe OCYINECTBJIECHHUS CIOCOO MO M300PETEHHIO BKIJIOYAET CIIEAYIOIINE
STaIbL

(a) mpurorosienue cmecu 7-JJADPCK u TIBIT u nobaBieHne K CMECU PacTBOPHUTEIS,
MPEANOYTUTENBHO CIUPTA, MPEANOYTUTENIBHO 3TaHONA,

(b) nobasneHue BOIBI,

(c) HarpeBaHMe cMecH BbIle Temrepatypbl crekiaoBanus [IBII B TeueHne nmo meHblieit
Mepe 5 MUHYT,

(d) oxnaxxneHune cMecu 1 paCTBOPEHHE B BOJE,

(e) ynaneHne HEpaCTBOPEHHBIX KOMIIOHEHTOB, TIPU HEOOXOAUMOCTH NyTeM (PUITBTPALIUH.
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B onnoll KOHKpeTHOH (popMe mprMEHEeHHsI CMeCh HAarpeBalOT MO MeHblueil mepe Ha 20,
25, 30, 35, 40, 45, 50, 55, 60°C, 70°C, 80°C, 90°C, 100°C BbIme TeMOepaTypbl CTEKIOBAHUS
IIBIL.

[Ipumenenue crocoba 1Mo M300peTeHur0 Mo3BoJisieT 3(PPEKTUBHO U MPOCTO IMONTyYaTh
xomriekcol 7-JIA@CK-IIBII, koTopble 3HaUMTENbHO NOBBILIAKT pacTBopuMocTh 7-JADPCK B
BOJI€, & TAK)KE€ MOTYT COAEPKaTh BBICOKYIO MaccoByo Ao 7-JJADPCK, uro nenaer BO3SMOKHBIM
nosiesHoe npumenenue 7-JJAP@CK B muarHoctuke u/ii Tepanuu.

C nomompro kommiekcoB 7-JJAD@CK ¢ TIBII nmo u300peTeHHI0 MOXKHO IOBBICHTH
pactBopumocts 7-JJA®CK B BOome. Mcmonp3yst Bbeicokyro MaccoByro pomo 7-JJADPCK B
KOMILJIEKCE 10 M300pETEeHUI0, MOJKHO MOBBICUTH pacTBopuMocTh 7-JJAPCK B Boze, He Tpedys,
TakuM 00pa3oM, HexenareabHO Oonbmoro kojuuectBa [IBIT. Takmm oOpa3om, cocTaBbl C
NPOM3BOAHBIMU (POPCKOJIMHA TaKXKe MOTYT OBITh MOJYyYeHBI OOJiee 3KOHOMHYHBIM CIIOCOOOM,
yeM paHbine. M30eras Gompmux xommuects IIBIT u cBs3aHHBIX ¢ 3TUM MOOOYHBIX 3((eKTOB,
HacTosiee u3oOpeTeHue obyierdaer u yhayuinaer ucnojw3oBanue 7-JJAD@CK B amarHoctuke
W/WITH TepaIiu.

Takum obOpaszom, HacTosmee u3oOpeTeHHe Takxke odecredrnBaeT (hapMaleBTUYECKYIO
KOMITO3ULIHIO, coneprxkamyto kommuieke 7-JJAPCK-TIBII no uzo0pereHuro.

B onmHOM BapmaHTe OCYIIECTBJIEHUS YyKa3aHHas (apMaleBTHUECKass KOMIO3HMLIUSA
omnmn4aercss TeM, uto comepxkutr 7-JAPCK B kOHIUEHTpauuu mo MeHbluend mepe 25 mr/m, 50
mr/mn, 75 mr/n, 100 mr/m, 200 mr/n, 300 mr/n, 400 mr/n, 500 mr/n, 600 mr/mn, 800 mr/n, 1000 mr/m,
2000 mr/a, 3000 mr/n nnu 4000 mr/n, npegnourureasHo 4000 mr/i.

OnuH acmeKkT HACTOSIIEro M300peTeHUs] OTHOCHTCS K (hapMaleBTUUECKOH KOMITO3HLIUH
111 IEPOPAJIbHOTO, BHYTPUBEHHOTO MJIM UHTAJISIIMOHHOTO BBEICHMSI.

B KOHKpPETHOM BapHaHTe OCYLIECTBJICHUS (PapMALEBTHYECKYIO KOMIIO3ULIUIO TI0
n300pETEHUIO PUMEHSIIOT B TEPATIEBTUYECKOM CTIOCO0e.

B npyrom KOHKpETHOM BapUaHTE OCYIIECTBJIEHUs (PapMaLEBTUUECKYH) KOMITO3HIUIO IO
H300pPETEHHIO HCIIONB3YIOT I JICUEHHUS] CeplIeYHO-COCYAMCTHIX 3a00JeBaHUI, OpOHXHAIBHON
aCTMbI, OJKUPEHHs], TJAyKOMbI, JIETOUHBIX 3a00JieBaHWN, BOCHAJEHHH CYCTaBOB HIIU
OCTeOoapTPUTA/aPTPHTA.

OnuH acnekT HacTOosIEero u300peTeHus] OTHOCUTCS K (papManeBTUIECKOH KOMITO3ULIUH
10 N300PETEHUIO JIJIsl TPUMEHEHHS B KAYeCTBE JIGKAPCTBEHHOTO CPECTBA.

Kpatkoe onncanue ueprexen

Qur. 1 - cxema peakuuu nesauerwinpoanus ¢opckonuHa a0 7-JJAPCK kapOonarom
Hatpus (Na2COs).

@ur. 2 - cpaBHeHue MaccoBoit goau 7-JJAPCK B kommnekcax 7-JAPCK-IIBII K12 u 7-
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HA®CK-IIBIT K25 B o0pa3nax, NPUTOTOBJICHHBIX METOJOM HArpeBaHUs H METOAOM
PacTBOPEHUSI.

@ur. 3 - nons npeodpazoBanHoro 7-JJAPCK npu pasnudHbIX MACCOBBIX COOTHOLIEHMSX
HA®CK u ucnonssyemoro I1BIT K12.

@ur. 4 - cpaBHeHue maccosoit noiu 7-JAPCK B kommnekcax 7-JAPCK-IIBII K12 npu
pa3nuyHBIX MaccoBbiX cooTHowmeHus X 7-JJADPCK u IIBITK12.

@ur. 5 - 3aBUCUMOCTh MEXKy PaCTBOPUMOCTBIO B Bone U maccoBout nonei 7-JJADPCK B
komruiekce 7-JJADCK-TIBIT K12,

Qur. 6 - anamz TAM® ¢ ucnons3oBanueM kinerok HEK293, conepskamux peuentopsl
EP2, EP4 u IP. Knerku CTUMyJIHpPOBAIN KOHTPOJIbHBIM 00pa3noM (Tpempoctunmi), 30 MxkM
dopckomuaa B JIMCO, 100 MM 7-IA®CK B Bonme u 100 MmxM 7-JTIA®CK B komruiekce 7-
JA®CK-IIBITI K12 B BOZE.

ITonpoGHoe onucanue n300peTeHHs

7-ne3auetwi-¢popckonud  (7-JADPCK) wmoker ObITb TNPEACTaBIEH CTPYKTYpPHOH
¢dopmynol, nmokasanuoit Ha ¢ur. 1. 7-JADPCK MoxeT TakKe CyIecTBOBaTh B APYrux Gpopmax,
NOMUMO MOJIEKYJSIPHOH (DOpPMBI, Takux Kak B ¢opMme coyiel, Halpumep, COJeH IMIeJOUHBIX
METaJUIOB, TAKMX KaK COJM HATPHs WIH Kajus. B KOHTEKCTe HACTOSIIEro m300peTeHust TEpMHUH
«7-nezanermi-popckonut (7-JADPCK)» 0OTHOCUTCS Kak K MOJIEKYJIIPHOU (popMe, KaKk MOKa3aHO
B CTPYKTYpHO# opmyie Ha ¢ur. 1, Tak 1 KO BCeM APYrMM BO3MOKHBIM (popMam, TaKUM Kak
comu 7 -JJAPCK, npeanodYTUTENbHO CONMU LIENIOYHBIX METAJIIOB, 0CO00 MPENNOYTHTEIBHO COJH
HATpUs WIN KaJusl.

IMonuunmnnupponunon (IIBII), Takke HM3BECTHBI Kak IOJUBHIOH WM TOBHUJIOH,
npenacTasisier coboil momuMmep coenuHeHus BUHUINHpponuaoHa. [1BIT komMmmepyeckn HOCTyeH
B Pa3JIMYHBIX CTemeHsx nonuMepuzanuu. CTeneHb MONMMEpPU3aLUU ONpeAeNseT CPEIHIO
MOJIEKYJISIPHYIO MaccCy moiumepa. TepMUH «CpefHss MOJIEKyJIsIpHas Macca», UCIOJb3yeMbli B
HACTOSALLEH 3asBKE, OTHOCUTCS K CPETHEBECOBON MOJIEKYJIIPHON Macce.

B koHTekcTe HacTosmero n3oopereHust npeanoyrurenbHbiM sBisiercs: [IBIT co cpenneit
MOJIEKYJIIpHON Maccon oT 1 1o 40 x/la, MOCKOABKY MOJHUMEPBI TAKOTO pa3Mepa BCe €Ie MOTYT
XOPOLIO 3KCKPETHUPOBATHCS U HE META0OIM3UPOBATHCS TIOYKAMHL.

B onnom Bapumante ocymiectBieHusi komruieke 7-JA®CK-IIBII otnnuaercss tem, 4to
IIBII umeer cpeaHO0 MOJEKYJSpHYH0 Maccy OT 1 mo 60 k/la, B wactHoctu ot 1 no 40 x/la.
IIpennouturensHo IIBII umeeT cpeaHor0 MoOJeKyJsipHyr0O Maccy ot 1 npo 25 k/la,
MPEANIOYTUTENBHO, TpUMeEpHO OT 2 10 9 k/a, ot 2 no 8 x/la, ot 2 no 7 x/la, ot 2 no 6 x/la, ot 2
no 5 x/la, ot 2 no 4 k/la, Oonee npenmoututenbHO OT 2 10 3 k/la, Haubosee MPeanoOYTUTENLHO

npumepHo ot 2,5 k/la.
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TepMuH «mpuUMepHO» B HACTOALIEH 3asBKE€ OTHOCUTCS K YKa3aHHOMY 3HAUEHHUIO WJIU
3HAYEHUIO, KOTOPOE OTKJIOHSIETCS OT YKa3aHHOro 3HaueHus Ha £10%.

Monexynspraas macca IIBII Taxxe moxer ObiTh ompenesneHa 3HadeHueM K, koTtopoe
MOJIy4YarOT MyTEM U3MEPEHUs BSI3KOCTH, U 3aBUCHUT OT CPEAHEBSI3KOCTHON MOJIEKYJIIPHON MacChl
BMECTO VyKa3aHUs CpenHeBecOBOM MojekyyspHoi wmaccel. [IBII co cpeaneBecoBoit
MOJIEKYJIsIpHOIN Maccoi npumepHo 2,5 x/la coorBetcrByer 1IBII co 3nauenuem K npumepno 12,
Ha3piBaeMoMy B Hacrosimed 3asske «IIBIT K12» (K. Kolter et al. «Hot-Meld Extrusion with
BASF Pharma Polymersy, ISBN 978-3-00-039415-7, 2012). TIBII co cpenHeBecoBOM
MOJIEKyJIsipHON Maccol mpuMepHo 24 k/la coorBercryer IIBII co 3nauenuem K nmpumepHo 25,
o0o3HaYaeMoMy B HacTosiiel 3asiBke kak «[IBIT K25y .

B xoHTekcTe Hacrosimero wusoOpereHust TepMHH «KomIvieke 7-JJADCK-TIBID»
OTHOCUTCS K XUMHYECKOMY TMpoaykTy, cogepxamemy 7-JADPCK wu IIBII, wu
xapakrepusyromemycs TeM ¢pakrom, uro mexnay 7-JJAP@CK u IIBII cymectsyer cBsizb. Tepmun
«KOMIUIEKC» HUKOMM 00pa3oM He OrpaHMYHBAET MPUPOAY COCOUHEHHs, a MPOCTO O3HAYaET
HalW4yhe CBSI3M MEXIy OAHOW MM Heckonbkumu Mojekynamu 7-JADPCK u onHolt unm
Heckoybkumu MoJiekysiamu [IBI1. Cesi3b MOXKeT TpeaCcTaBisaTh COOOM, HATPUMEP, KOBAJICHTHYIO
CBSI3b WJIH, MIPEANOYTUTENBbHO, HeKoBajieHTHOe npucoeauHenue 7-JJADPCK x IIBII, manpumep,
yepe3 cBsi3u Ban-nep-Baanbca unm Bogopoanbie cBsizu. TepmuH «7-JADCK-IIBID» wunu
«xomruiekc 7-JADCK-IIBII» crenyer moHMMaTh, Kak BKJIIOYAIOIINA XUMUYECKUNA MPOAYKT B
1esnoMm, a He otaenbHblil koMmieke 7-JJAPCK-TIBII Ha monexynsspHOM ypOBHE.

TepmuHnbl «MaccoBast 10JI9» U KMOJSIPHOE OTHOLIEHHE» BCETAa CIEAyeT IOHUMATh 371€Ch
Kak cpegHue 3HadeHHs. OHU OTHOCATCS HE K KaXIOMy OTAEIbHOMY KOMIUIEKCY Ha
MOJIEKYJISIPHOM YPOBHE, a K CpEIHEMY 3HAYEHUIO BCEr0 XUMUYECKOTrO MPOAYKTA.

ITpouents (%) B HacTOsMIEM H300PETEHUH OTHOCSATCS B KaXKIOM Cly4ae K MacCOBBIM
npoueHTam (Macc.%), eCiii He yKa3aHO WHOE.

B onHom BapmwanTte ocymectBieHus cpenssisi maccosas nponsa 7-JIA@CK B olmem
KoMmIuiekce coctasisier oT 1 o 50 macc.%, npennoururensho 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20
win 25 macc.%, 6onee npenmouturenpHo 30 mace.%, 35 mace.%, 40 macc.%, 45 mace.% wunu
BbIlIe. MaccoBasi 10J1s1 371eChb OTpa)kaeT OTHOCUTeNbHY0 noio Maccel 7-JJAPCK or maccel
Bcero komruiekca (7-JJAD@CK-IIBII).

Honst 7-JA®PCK B xommiekce 7-JJAD@CK-IIBIT Tak:ke MokeT ObITh BbIpaKeHA B BHIE
MoJisipHoro otHomeHus. Hanpumep, ana xommnekca 7-JIAD@CK-IIBII, koTopblii COCTOMT U3
monekyJsipaoro 7-JJA®CK (monsapras macca: 368,5 r/mons) u IIBII, umeromero cpemHIOw0
MOJIEKYJIIpHYI0 Maccy npumMepHo 2,5 k/la («IIBIT K12»), 1 nMeeT cpenHior MacCoOBYIO A0 7-

JA®CK B obmem xomrmuiekce 30 macc.%, cpeqnee momsipHoe otHoneHnue 7-JJA®CK « I1BII B
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KOMILIEKCe cocTaBisieT npumepHo 3. CpeaHee MOJSPHOE OTHOIIEHHE 371€Ch OTpaXkaeT
oTHoIIeHue mossipHoro konudectsa 7- JAPCK k monspHomy xonudectsy I1BII.

B onHOM BapumaHTe OCYLIECTBIEHUS HACTOALIET0 H300pETEHHs] CpeaHee MOJAPHOe
otHouieHue 7-JIADCK k IIBII B kommekce coctaisieT 0,1 miu Bbllie, NPEeANOYTUTENBHO 3, 4,
5,6,7,8,9, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60 wnu BbIwe, Oosiee MPEANOYTHTEIBHO 3 UIIH
BBILIE.

Jonst (MaccoBasi 1oJisA, a Takke MoJisipHoe oTHomeHue) 7-JJADCK B oliiem koMrIiekce
BCErja clieflyeT MOHMMAaTh B HACTOsIIEH 3asBKe Kak cpeaHtor nonto. [lomxomsmum meronom
onpenenenusi cpenner nomu 7-JADPCK B olmeM KOMIUIEKCE SIBISETCS BBICOKO3((EKTUBHAS
xuakoctHass xpomarorpadus (BIXKX). Crenmamuct B HaHHOW OONACTH TEXHUKU 3HAKOM C
BBINOJIHEHUEM TaKOT'0 OIpeeIeHMUSI.

7-AAPCK MOXHO NOJTy4HTh U3 (POPCKOIMHA C IOMOLIBIO PEAKIINU Ae3aLleTHINPOBAHUS,
HarpuMmep, KapOOHATHOTO OMBUICHHS, KaK OMNMCAHO B KOHKPETHBIX INPUMeEpPax HACTOSIIETO
m3o0pereHns. B kauecTBe peareHTa MOJKHO HCIIONb30BaTh KakK HATypPajbHbIH, Tak U
cuHTeTHuecKkuil ¢popckonuH. HartypanpHblii (OpPCKOTUH OOBIMHO MPHUCYTCTBYET B BHAE
OOOrameHHOro 3KCTPaKTa, KOTOPBIH OUWINAKOT Iepel HCIONb30BaHHEM. B  KOHTEKkcTe
HACTOSIIEr0 HM300pPETEeHUs] MPEANOYTUTENbHBIM  SIBJIACTCS CHHTETHYECKUH  (DOPCKOIMH,
KOMMEPYECKHU AOCTYIHBII B BBICOKON YUCTOTE, B KauecTBe peareHTa st cunresa 7-JJADPCK.

Taxum 0Opa3oM, B OHOM BapHaHTE OCYLIECTBIIEHHS KOMIUIEKC COTJIACHO M300pETEHHIO
xapakrepusyerca TeMm, uto 7-JJA®CK mnonydyeH wu3 cuHrermdeckoro QopckonnHa. B
npeAnouTuTeNbHOM Bapuante ocyiuectsieHus 7-JADPCK umeer uuctory mo MeHblueill mepe
98,5%.

Kommeke 7-JJA@CK-IIBII mno M300peTeHHI0  XapaKTepu3yeTcss MOBBIEHHON
PacTBOPUMOCTBIO B Boze 1o cpaBHeHHIO ¢ 7-JIADCK-TIBII, He 00pa3yromuM KOMILUIEKCOB, YTO
BBITOZHO s (papManieBTH4eCKUX MPUMEHEHHI.

Heoxunanno Owpuio oOHapyskeHo, 4yto komruiekcbl 7-JIA@CK-TIBIT nerko mOCTYIHBI
cunternyecku mnyteM HarpeBaHusi 7-JJADOCK wu TIBII po TtemmepaTypbl, NpeBbILAOIIECH
TeMIlepaTypy cTekioBaHus ucnonbdyemoro IIBII. Y aousurensHO, HO 3Ta mpouenypa Takke
NPUBOIUT K BBICOKOH MaccoBoii none 7-JJAPCK B obmem koMIuiekce.

Takum obpa3om, HacTosilee U300pETeHHe BKIFOYAET CIOCO0 MOTyYeHHs] KOMIUIeKca 7-
JA®CK-IIBIT corimacHo wusobperenmto, rae cmech 7-JJA@CK wu IIBII HarpeBaroT 10
TEMIIEPATyPbl, MPEBBILIAIOLIEH TEMIIEPaTypy CTeKJI0BaHUs ucnonszyemoro I1BIIL.

Kaxk amop¢uoe Bemectso, [IBII He MeeT TOYKH TUTABJIEHUS, HO IMEET TaK Ha3bIBAEMYIO
TEMIIEpaTypy CTeKJOBaHUA. TemmepaTypa CTEKJIOBAaHUS 3aBUCHUT, B TOM YHUCJE, OT CTENEHU

MOJIUMEPU3ALINH, T.€. OT cpenHel monekysipHoit Mmaccol [IBIT (cMm. Tabmumy 1).
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Tabmmua 1. [Ipumepsr 3aBucuMocTy Temnepatypbl creknoBarus [IBII ot monekynspHoit

MacChl

Cpeanss moaexymsapsas macca [1BI1 TemmnepaTypa CTEKIOBaHU
IMpumepno 2.5 x[la («IT1BITK12y») 93°C
[Mpumepno 9 k[la («I1BIT K17») 130°C
Ipumepno 24 xa («I1BIT K25») 155°C
Ipumepno 40 xJla («IIBIT K30») 175°C

B »TOM KOHTekcTe «TemmepaTypy cTekynoBaHust ucnonassyemoro IIBID» cnenyer
MOHUMATh KaK TeMIepaTypy, Npu KoTopoil mpoucxoaut crexjosanue [IBII B HacTosiel cmecu
¢ 7-JA®CK. Ha Temniepatypy crekioBaHus ucroibdyemoro [1BIT MokeT BIUATh COCTAaB CMECH,
HampuMep, €ClIM K CcMecu n00aBJsIFOT pacTBoputesd win Boay. CrmocoOwl ompeneneHus
TEMIEpPaTypbl CTEKJIOBAHUS W3BECTHBI CIELMAINCTAM B JAHHOH OONACTH TEXHHKH.
IIpennouturenpHO TeMIlepaTypy CTEKJIOBaHUS MOXKHO OINPEAENUTb B COOTBETCTBHH C
npouenypoii coorsercryromero crannapra DIN (Wampfler B., et al., Messunsicherheit in der
Kunststoffanalytik - Ermittlung mit Ringversuchsdaten. Carl Hanser Verlag, Munich 2017,
ISBN-10: 3446452869).

Ocob0 mpennoYTHTENbHBIH BApHAHT OCYINECTBICHHS CHoco0a MO HM300PETEHHIO IS
nonyueHus: komriekca 7-JADCK-TIBII otiaudaercst Tem, 4TO CpemHsisi MOJIEKYJISIpHas macca
ucnionbzyemoro IIBIT cocraBnser mpumepno 2,5 x/la («IIBIT K12»), u cmece HarpeBaroT 10
TeMriepaTypsl Bbilie 93°C. B yacTHOCTH, HarpeBaHue OCYLIECTBIISIFOT IO TEMIIEPATYPhI, KOTOpas
no menbmedr mepe Ha 25°C, B wactHocth, Ha 30°C, 40°C, 45°C wunm Oojee mnpeBbILIACT
TeMnepartypy crexknosanus [IBIT K12.

Jpyroii nNpeAnOYTUTENbHBbI BapUAHT OCYILUECTBICHMUs XapaKTepU3yeTCcsi TeM, 4TO
cpenHsAs MouekyyspHas Macca ucronszyemoro IIBIT cocrasnser mpumepno 9 k/la («IIBII
K17»), u cmech HarpeBaroT 10 Temreparypsl Beie 130°C. bojee KOHKPETHO, CMeCh HarpeBaroT
10 TEMITepaTypbl, KOTOpasi 1Mo MeHbineit mepe Ha 25°C, B wactHocTH, Ha 30°C, 40°C, 45°C umu
Oonee mpesebilaeT Temmnepatypy crexnoBanus [IBITK17.

Jlpyroil nNpennoYTUTENbHBII BapUAHT OCYILUECTBICHUS XapakTEepU3yeTCs TEM, 4YTO
cpenHsisi MoJieKyJisipHas Macca ucnonbyemoro IIBIT cocraBnser mpumepHo 24 k/la («IIBII
K25»), u cmecph HarpeBaroT 10 Temneparypsl Boime 155°C. bonee KOHKpETHO, €€ HarpeBaroT A0
TEeMITepaTypbl, KoTopasi 1no Menblieid mepe Ha 25°C, B wactHoctH Ha 30°C, 40°C, 45°C wumm
Oonee mpesbILIaeT TeMrepatypy crexnoBanus [IBIT K25.

Jlpyroil nNpeanoYTUTENBbHBIA BapUAHT OCYILUECTBJICHHUS XapakTepU3yeTcs TeM, 4YTO
cpenHsisi MoJieKyJisipHasi mMacca ucronbiyemoro IIBIT cocrasnser mpumepro 40 k/la («IIBII
K30»), u cmech HarpeBaroT 10 Temneparypsl Boie 175°C. bonee KOHKPETHO, €€ HarpeBaroT A0
TEeMIlepaTypbl, KoTopasi no MeHblued Mepe Ha 25°C, B wactHocTH Ha 30°C, 40°C, 45°C umm

Oonee npesebilIaeT TeMnepatypy crexnoBanus IIBIT K30.
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beuto  OOHapy»KEHO, YTO TPEANIOUTHUTENBHO [00ABISATH PACTBOPUTENb HIM CMECh
pacteoputeneii k cmecu 7-JJA®CK wu IIBII nmo uzoOperenuro. IlpennoururenbHo cmech 7-
JA®CK u IIBII mepememmnBairoT B BUAE NAacThl B HEOOJBIIOM KOJIUYECTBE PACTBOPUTEIIS.
JlobaBneHne pacTBOPUTENS MOXKET CIOCOOCTBOBATh OJHOpPOoAHOMY pacnpenenenuto 7-JAPCK
u IIBII u mnosBonute Oonbmemy koamuectBy 7-JA®CK mnpucoemunstecs x ITIBIL
ITopxonAmumMu pacTBOPUTENSIMU SIBJISIFOTCSL BOAHBIE, CIMPTOBBIE WM JIPyrHe€ OpPraHUYEeCKue
pacTBOpUTENH, TakWe Kak BOJA, ATAHOJ, METAHOJ, MPONAHOJ, alETOH, 3THUIMETHUJIKETOH,
IUXJIOPMETAH W/ WU STUIALIETAT.

B oxgHOM BapuaHTe oCyinecTBieHus crnocod nonydenust komriekca 7-JJA@CK-TIBIT no
U300PETEHHIO OTJIMYAETCS TE€M, YTO PACTBOPUTENb, MPEANOYTUTEIBHO BOAY, 3TAHOJ, METAHOI,
NPOIMAHOJ, ALETOH, STWIMETHJIKETOH, JUXJOPMETaH W/WIM STWIALETaT, eme OoJee
NPEANOYTUTENIbHO BOMY, JTAHON, METAHOJ, TPOMAHOJ, IUXJOPMETaH W/WIN NHPHUINH,
nobasnstoT k cmecu 7-JJAPCK u IIBII. Ocobo npeanoururensHo k cmecu 7-JJAPCK u TIBIT
N00aBJISIFOT BOMY W/WIIM 3TaHOJ WK UX cMech. JloOaBiieHne BOABI W/WJIH STAaHOJA MOXET ObITh
OJTHOBPEMEHHBIM UJIH MOCJIEeI0BATENbHBIM.

br110 00HAPYKEHO, YTO B MPOM3BOACTBEHHOM IIPOLIECCE MOJIE3HO MOINEPIKUBATh CMECh
7T-JA®CK wu IIBII npu TemmepaType, MpeBBIIAOLIEH TeMIepaTypy CTEKJIOBAaHMS
ucnonedyemoro IIBII, B TeueHue OmpeneneHHOro Nnepuoja BPEMEHHU. XOpOLINE Pe3yJbTaThl
ObUIM TOJNyY€HBI, KOTIZlAa CMEChb BBIAEPKUBAJIM NIPU TEMIIEPAType BBbIIIE TEMIEpaTypbl
CTEKJIOBAHUS HE MEHEE 5 MUHYT.

ITo3TOMy B KOHKPETHOM BapHaHTE OCYINECTBIECHHUS Criocoba MO M300pETeHHI0 cMech 7-
HA®CK u IIBII Brigep:kMBaIOT MpU TEMIIEPATYpe, NMPEBbIIAOLIEH TeMIepaTypy CTEKJIOBAHUS
ucnonb3yemoro [IBII, no menbieit mepe 5 MUHYT.

B KOHKpEeTHOM BapuaHTE OCYIIECTBJIICHUS CHOCO0 TO H300PETeHUIO BKJIFOYAET
CJIENYIOIIHE 3Talbl, KOTOPbIE BBIMIOIHAIOT MTOCIEA0BATEIbHO:

(a) mpurorosyienue cmecu 7-JJADPCK wu TIBIT u noGaBieHue K CMECU PacCTBOPHUTEIIS,
NPEANOUYTUTENBHO CIIUPTA, MPEANOUTUTENBHO 3TAHONA,

(b) nobasneHue BONBI,

(c) HarpeBaHMEe cMecH BbIle TemrepaTypbl crekioBanus [IBII B TeueHne mo meHbLIei
Mepe 5 MUHYT,

(d) oxnaxxneHune cMecu 1 paCTBOPEHHE B BOAE,

(e) ynaneHne HepaCTBOPEHHBIX KOMIIOHEHTOB, MPHU HEOOXOIUMOCTH MyTeM (PUIIbTPALIUY.

B onnom BapuanTe ocyuiectsiaeHusi cmech 7-JJAD@CK wu IIBII rotoBst B MaccoBom
otHomenun ot 2:1 mo 1:4, mpenmoururensuo 2:1, 2:1,5, 1:1, 2:3, 1:2, 1:3 u 1:4, naubonee

npeanouTuTenpHo 1:1 wn 1:2.
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IIpumenenune crocoba Mo M300peTeHUr0 MO3BOJSIET d(PHEKTUBHO U MPOCTO MOJydYaTh
komruiekcol 7-JJAPCK-IIBIL

Crniocob mo m3obperenuto mo3possieT nojy4yars komruiekebl 7-JJAD@CK-IIBII ¢ Bricokoit
maccoBoii nonei 7-JJADCK. OObrunbie crocoObl nonyueHust komiuiekcoB [IBII BxmouaroT
pacTBOpeHHE KOMIIOHEHTOB B PACTBOpUTENE WIM CMECH PacTBOPUTENEH, NMPUYEM CMECh He
HarpeBaroT Bbllle TemnepaTypsl crekjgosanus IIBII. B koHkpeTHOM npumepe, MOSCHAEMOM B
HACTOSIIEH 3asBKe, CMOCo0 MO H300pETeHHI0 MO3BOJMI MOCTHYh Ha 8-9% Oojiee BBICOKUX
cpenanx MaccoBbix mosier 7-JJA®CK B kommekcax 7-JJADCK-IIBII mo cpaBHeHHIO €
OOBIYHBIMU MPOLIECCAMU 00PA30BAHMS KOMIUIEKCOB.

Bricokas maccosast nonst 7-JJADPCK B kommiekcax 7-JJAD@CK-TIBIT ocobeHHO BBIrOAHA
i (apMaLeBTHYECKUX MPUMEHEHWH B AMATHOCTHKE W/WIHM Tepamuu. [Ipu MCnoiap30BaHUU
BbICOKOH MaccoBoit nonu 7-JJA@CK B kommiekce o u3o0pereHuto pacteopuMocTs 7-JJADPCK
B BOJE MOKET OBITh yBeNndeHa Oe3 HeoOXOOUMOCTH HeOJaromnpHusTHO OOJBIIOrO KOJWYECTBA
IIBII. Takum 00pa3oM, COCTaBbI C MPOU3BOAHBIMH (HOPCKOIHMHA TAK)KE MOTYT OBITH TMOJYYEHBI
Oojee SKOHOMUYHBIM CHOCOOOM, 4eM pasblie. I30erass OONBIINX KOJWYECTB aIBIOBAHTOB
(IIBII) u cBs3aHHBIX ¢ HUMH TNOOOYHBIX 3(PEKTOB, HacTosIee H300peTeHHe obierdaer u
yanyumaet ucrionb3oBanue 7-JJA@CK B quarHoCTHKe W/ MITH TEpaTU.

Kommeke 7-JJA®PCK-IIBII no wu300peTeHHI0 MOXHO HCIHOJB30BATh ISl JIFOOBIX
AMETUYECKUX WM MEIULIMHCKUX LieNiel, B KOTOPbIX TpuMeHNMbI (popckonun w/mnu 7-JADPCK.

CnenoBarenbHO, HacTosillee H300pETEHHE TaKXKe OTHOCUTCA K (hapMaleBTUUECKOit
xkomno3uimu, copepkamein komruieke 7-JA@®CK-IIBIT no wumsobperenuo ¢ 7-JADPCK B
Ka4eCTBE aKTUBHOI'O MHIPEAMEHTA.

Tepmun «dapmarieBTU4eckass KOMIIO3HMLUS» HCIONB3YETCS B HACTOSILNEH 3asiBKE B
orHoweHnu komriekca 7-JJAP@CK-IIBII mo uzobperenuto ¢ 7-JAPCK B kayecTBe aKTUBHOTO
UHTPEIUEeHTa, IPU HEOOXOAMMOCTH B KOMOWHAIIMU C TOTIOJIHUTEIbHBIMI UHTPEIUSHTAMH W/HITH
AKTUBHBIMU HHIPEIHEHTAMH.

dapmaneBTH4eCKass KOMITO3ULIHA 1O H300PETEHUI0 MOXKET OBITh NpPEACTABICHA B
Pa3MUYHBIX COCTaBax AJISi CHCTEMHOTO U MECTHOTO MpUMEHeHHs. HeorpaHuuuBarouye npuMepsl
MPErnapaToB JIsi CACTEMHOIO MJIM MECTHOTO MPUMEHEHUs], coaepskamux komruieke 7-JJADCK-
I[IBIT mo w300peTeHnio, BKIIOYAIOT COCTaBbI JUI MEPOPAbHOTO, HWHTPAOYKKaJIbHOTO,
BHYTPWJIETOYHOTO,  PEKTAJbHOTO,  BHYTPUMAaTOYHOIO, MHTPAJEPMaIbHOIO,  MECTHOTO,
JIEPMAJIbHOTO, TAPEHTEPAJIbHOrO, BHYTPHOIMYXOJEBOrO, HHTPAKPAHHAJIBHOTO, OYKKaJIbHOTO,
CyOJIMHTBAJIBHOTO, WHTPAHA3AJIbHOIO, TMOAKOXHOTO, BHYTPHUCOCYIUCTOTO, HHTPATEKAJIBHOTO,
WHTAJSIIUOHHOTO, pecnupaToOpHOro, BHYTPHUCYCTaBHOTO, BHYTPUIIOJIOCTHOTO,

UMILJIAHTALMOHHOTO, TPAHCAEPMAJIBHOTO, HOHOTO(OPETHYECKOTO, UHTPAOKYJIAPHOTO,
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BarvHajJbHOTO, ONTHUYECKOTO, BHYTPUBEHHOI'O, BHYTPHUMBILIEUHOTO, BHYTPHXKEIE3UCTOTO,
BHYTPUOPTaHHOTO, BHYTPHJIUM(ATHYECKOrO BBEACHUS, COCTaBbl C OSHTEPOCONIOOMIBHBIMU
HOKPBITUSIMH UJTH COCTaBbI C MEJJIEHHBIM BBICBOOOXKIEHHUEM.

Komno3uuuro MOXXHO BBOAWUTH OAMH WJIM HECKOJBKO pa3 B CyTkH. IIpennouTuTenbHbIH
BAPUAHT OCYLIECTBJIEHHSI OTHOCUTCS K (papMaLeBTHYECKOH KOMIO3ULMU MO U300PETEHUIO AJIS
NEepOPAIbHOTO, BHY TPUBEHHOIO WJIN MHTAJSIIUOHHOTO BBEICHUS.

CocraBbl Ui IEPOPATBHOTO BBEACHUS MOTYT OBbITh MPEIOCTABJICHBI B BUIE OTACJIbHBIX
€IMHUL], TAKUX KaK KarCyJibl, TAOJETKH WIM MACTUIKH, CONEpIKaIlue COCTaB B BHIE MOPOLIKA
win rpany. CocTaBbl AJisl MEPOPATBHOTO BBEIEHUS TAK)KE€ MOTYT OBITh MPEACTABJICHBI B BUJIE
pacTBOpa WM CyCIIEH3UU B BOJHOMN WJIM HEBOJHOI cpene, WK B BUIE 3MYJIbCHH.

CocrtaBbl [UIsi BHYTPUBEHHOTO BBEIEHUs MOTYT OBITh NMPEACTABJICHbI B BHIE PacTBOpPA
WM CYyCIIEH3UH B BOJHOU cpeJie, HalpuMep, B BUJIE COJIEBOTO pacTBoOpa.

Creunduueckas noza komrmiekca 7-JJAD@CK-IIBII nnst mocTHKEeHUs TEParieBTHYECKOTrO
win npodunakruyeckoro 3¢Qexra 3aBUCUT OT KOHKPETHOIO NPUMEHEHUS, HAmpuMmep, MyTH
BBEJICHUS, BO3PACTa, MAcChl TeJla U COCTOSHUSI KOHKPETHOTO NMalMeHTa, 3a00JeBaHUs, KOTOPOe
JieuaT, U TAKECTH CUMIITOMOB.

Hoza 7-JTA@CK-IIBII B KOMIIO3UIMY 110 H300PETEHUIO MPEANIOYTHTENBHO MPENCTABISET
coboit  sddexTuBHYIO O3y, TMNPU  KOTOPOM  JOCTHTaeTCsl  TEPAreBTUYECKUH WM
npodunakTuuecknii  3p¢peKT, He BbI3bIBAS HEXKENATeIbHbIX MOOOYHBIX 3(PGEKTOB, W
KOMIIO3HULMIO MOKHO BBOAUTH B BUJI€ PA30BOM A03bI MIIU B BUAE HECKOJIbKUX €UHULL.

B KOHKpETHOM BapHaHTe OCYINECTBICHUS KOMITO3HLIUIO 10 H300PETeHUI0 00eCeYnBatoT
B BUJI€ PacTBOpa WM aspo3ous, copepaxatiero 7-JJAP@CK B xkoHUeHTpauuu no MeHbIueill Mepe
25 Mr/n, NpeanoYTUTENBHO MO MeHbied Mepe 50 mr/m, 75 mr/n, 100 mr/n, 200 mr/n, 300 mr/n,
400 wmr/n, 500 wmr/n, 600 mr/m, 800 mr/n wiau 1000 mr/n. B mpeanoyTHUTENTbHOM BapUaHTE
ocyiiecTsieHus: kommnosunus conxepxut 7-JAPCK B koHIeHTpauuu no MeHblued Mmepe 1
mr/mn, 1,5 mr/mn, 2 mr/mon, 2,5 mr/mot, 3 mr/min uina 4 Mr/mot, HanOoliee MPEAnoOYTHTENbHO 4
MI/ M.

B 1pyroM KOHKpPETHOM BapHaHTE OCYINECTBJICHHS KOMITO3ULHS MO H300PETEHUIO
Npe/ICTaBjJIeHa B BUAE Karcysiel win Tabnerku, comepxameit 7-JJAPCK B dapmaneBTHUECKH
s¢dexTuBHOM KoamyecTBe, Hampumep, ot 10 mr o 2000 Mr, MPEANOYTUTENBHO 10 MEHbIIEH
Mmepe 25 mr, 50 mr, 100 mr, 200 mr, 300 mr, 400 mr, 500 mr, 600 mr, 700 mr, 800 mr, 900 Mr nin
1000 mr, 6onee mpeanoutuTenbHO SO0 Mr.

B KOHKpPETHOM BapHaHTE OCYLIECTBJICHUS (PapMaLEBTUYECKYIO KOMIIO3ULHIO TI0
M300pETEeHHIO MIPUMEHSIOT B TEPAIIEBTUYECKOM CIIoco0e.

H3BectHO, uTto popckonuH u 7-JADPCK sBisrores HecnieUPUUECKUMH CTUMYJIITOPAMHU
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TAM®. Kommiekc 7-JJAD@CK-IIBII mo u300peTeHHr0 MOKHO HCIOJIb30BATH MJISI JICYCHHS
moboro 3aboieBaHMsi WIM PAcCTPOICTBA, KOTOPOE MOXKHO JieunTb (HOPCKOJMHOM WHIK 7-
HADCK. Heorpannunsaromue MIPUMEPHI TaKuX 3a00eBaHIH BKJIFOYAIOT
HelipoziereHepaTUBHbIE 3a00JeBaHus, 00JIe3Hb AsbLreliMepa, MOTOPHYIO TUC(YHKIIUIO, OCTPbIE
Y XPOHHYECKHE CePACYHO-COCY IUCThIE 3a00IeBaHMs, JIErOuHble 3a00JeBaHus, TaKUEe KaK aCTMa,
MyKOBHCLIHIIO3, COCYIUCTble 3a00NeBaHMs, CBSI3aHHbIE C MYKOBHCLHIO30M, OpOHXWT,
XPOHUYECKYI 0OCTpykTUBHYIO Oone3Hb jerkux (XOBJI), oxxupeHue, riaaykomy, BOCHaJeHUE
CyCTaBOB, OCT€OAPTPUT/apTpuUT, GUOPO3HbIE N3MEHEHHS], TAKHUE KaK HIUOTIATHYECKHUI JIETOYHBIHI
¢ubpos, nocTTpaBMaTHYeCKUil JerouHbli GuoOpos, OponxosnerouHas aucrasus (BJIJT),
3a0oNeBaHMsl TMEYEHU TIOCHEe BO3ACWCTBHSI TOKCHUECKHUX (PAKTOPOB, Takue Kak 3a00JieBaHHS,
npeaynpexnaeMble  BaKIUHALMEH WM  OHPPO3, H  HApyIIEHUS  NepudepudIecKoro
KpOBOOOpaIeHusi, BKJIt04asi 0one3Hb PeiHO U CKIIepOaepMUI0.

B KOHKpPETHOM BapHaHTE OCYLIECTBJICHUS (PapMaLEBTHYECKYIO KOMIIO3ULIUIO TIO
M300PETEHNI0 UCMONB3YIOT Ul JICUEHHsI CepIedHO-COCYAUCTBIX 3a00NeBaHMi, OpOHXHATIBHOM
aCTMbl, OXHPEHHs, TJAayKOMbI, JIETOYHBbIX 3a00JNeBaHWH, BOCMAJICHUH CyCTAaBOB HJIH
OCTe0apTpHUTa/aPTPHUTA.

JIpyroii acCeKT HaCTOALIETr0 N300PETEHNsT OTHOCUTCS K (hapMalleBTHIECKONH KOMITO3ULIUH
10 U300PETEHHIO [Tl MPUMEHEHHS B KAY€CTBE JIEKAPCTBEHHOTO CPECTBA.

Hacrosimee  u3o0pereHne  MOMOJHUTENBHO  MPOWUIIOCTPUPOBAHO  CIEAYIOIIUMHU
npuMepamu U GUrypamu, HO He OrPaHUYUBAETCS UMHL.

ITpumepsl

Cnenyromue mpumepsl onucbiBatoT cuHTe3 7-JJADPCK u obpa3oBaHue komruiekca 7-
JA®CK c IIBII, roe obut BeiOpan I[IBIT co cpenHeii MonekyisipHON Maccoit mpumepHo 2,5 k/la
(«IIBIT K12») u npumepno 24 x/la («IIBIT K25»), u coornomenue xonuuectB 7-JADPCK wu
IIBII BapepupoBano. B mnpumepax panee paccMaTpUBAETCs XapaKTEPUCTUKA IOJYYEHHBIX
KOMILJIEKCOB ¢ TOukM 3peHusi comepxanus 7-JADPCK, pacrBopumoctu B Bome u 3ddexra B
kadecTBe akTuBatopa HAM® B anamm3ax UAMO®. Tlpumepbl He BKIIOYAIOT MOAPOOHOE
OMUCaHUE CTaHAAPTHBIX METOMOB, TAKUX KaK OMpejesieHHe coiep:kaHus ¢ nmomoinbio BOXKX
win mmepenne crektpoB AMP. Takue crmocoObl XOPOIIO M3BECTHBI CHEIHATUCTAM B JTAHHOM
00JIaCTH TEXHUKH.

ITpumep 1. Cunres 7-ne3aueTmin-GpopcKoInHa

Cunternyeckuii gopckonuH Mercachem (matepuan GMP), cepus MAMAO07-024-5,
UCTIONIb30BAJIM B KauecTBE peareHra sl cuHre3a 7-aesanerwi-¢popckonuHa (7-JADPCK).
HesanernnupoBanue GOPCKOINHA MPOBOAMIIHN KJIACCHYECKUM KapOOHATHBIM OMBLUIEHHEM.

JlesaneTuMpoBaHHE NPOBOIMIIM IO CXEME pPeaKklMu, IpeACTaBieHHON Ha ¢ur. 1.
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Cnauana 200 mr ¢opckonuHa (cuaTeTnueckuii popckonus, Mercachem, cepust MAMA07-024-
5) u 200 mr npokanenHoro NaxCOs nepememuBanu B 10 Mi MeTaHONIa B KPYTJIOJOHHOM KOJOE
BMECTUMOCTBIO 250 MJI, B TeUeHHe 4 4acOB IIPU KOMHATHOU TeMIepaType. 3aTeM PeakLHuOHHOU
CMECH J1aBaJI OTCTOATHCS B TedeHue Houu (20 JacoB).

3aTeM MeTaHOJ OTTOHSUIH (C POTOPHBIM UCIIAPHUTENIEM) U PACTBOPSUIH MPUMEPHO B 20 Mt
CH2Cl2 u3 ko661 Cmech 00pabaThiBau yJIBTPA3ByKOM B TEYEHHE KOPOTKOTO MEPUOIA BPEeMEHH
(1 munyTa). O6pazosasimiics 7-JJAPCK nepesonunu B pactBop ¢ CH2Cl2, ocaxnmasi comu.
Comu ormensimm ¢unbrpanmeii (Ha (UIBTPaxX CO CpemHeill CKOpOCThIO (uibTpanuu). 3atem
¢unbTpar mpomeiBain B 2 H HCl B genurenbHON BOpoHKE. JMXJIOpMETaHOBYHO (HpaKIIHIO
YOS, a pPacTBOPHUTEIb OTICOHSUIM B pPOTAIMOHHOM wucmapurese. [logydeHHbId Oenbiii
MOPOIIOK aHamu3upoBasu ¢ nomoinbo BOYKX. Bruta onpenenena uncrora donee 99%.

Crpykrypy 7-HA®CK noxrsep:xaanu ¢ nomompsio 'H AMP u *C SIMP. U3mepenHble
cnektpel 'H u BC SIMP nonyuennoro 7-HA®CK uaeHTHYHBI paHee OMyOIMKOBAHHBIM
cnekrpam storo coenuHeHus (J. Org. Chem. 2006, 71, 4619-4624). DT0 mnOXTBEPAUIIO
HEOOXOMUMOe N1e3aLeTHIIMPOBaHNe (POPCKOJMHA B COOTBETCTBHHM CO CXEMOW pEakKLUH,
MOKa3aHHOM Ha ¢wur. 1.

ITonyuennsiti 7-JA®CK ponmonHUTENbHO XapakTepusoBaiu ¢ nomoinbio BIXKX.
Hezauermn-GpopckonnH U (HOPCKOJIUH 3JIIOUPOBAA TOABIKHONW (ha30i aLeTOHUTPIII/BOAA
(55/45 o obwvemy) npu ckopoctu noroka 0,6 mu/muH (craruonapHas ¢asa: Nucleosil 120 3C18,
250x4 wmm). Crpomnu KamTuOPOBOYHYHO KPHBYIO [JIsl KOJIMYECTBEHHOTO OIpenesIeHHs
copepkanus 7-JADPCK B kommiekce ¢ [IBII. [{nsa kanuOpoBKH MCIIONB30BAIN KATHOPOBOYHBIE
pactBopsl ¢ koHueHTparuei 7-JJTAPCK 0,014 mr/mi; 0,028 mr/mut;, 0,056 mr/mi u 0,56 mr/mt.

ITpumep 2. [Tonyuenne komruiekcos 7-JADPCK-IIBII

ITockomnbKy cam 7-ne3aueTHiI-(GpOpCKOJIHH JIMLTb YMEPEHHO pacTBOpuM B Boxe, 7-JJADPCK
oobenunsin B komruiekce ¢ [IBIT st moBbiieHns: €ro pacTBOPUMOCTH B Boge. Komruiekcnr 7-
JA®CK nonyudanu crocodaMu 1o HM300pEeTeHHI0, IMEHYEeMbIMU B JaJIbHEHIIEM «crocobaMu
HAarpeBaHUs», W JUIA CpPaBHEHHMST C OOBIMHBIM pacTBOPOM Oe3 HarpeBaHusi («CrocoObl
PaCTBOPEHUSY ).

1. Tlonyuenue xommuekcoB 7-JJADCK-IIBII nyrem Harpesanus IIBII Bbime
TEMIIEPATyPbl CTEKIIOBAHUS («CITOCOO HArPEBAHUSY ).

Kowmmeke 7-JAPCK-TIBIT K12 (kommuieke 7-JAPCK c TIBITK12)

s obpasoBanus komruiekca 7-ge3anerui-¢popckonuna ¢ I[IBIT K12 («Kommmpon» 12
PF, Epp.®@apm., @apm.CIIIA, An.@apm.; BASF, cpennsisi MonsipHasi Macca: npumepHo 2,5 k/1a),
20 mr 7-JADCK u 20 mr IIBIT K12 pactupanu B dapdopoBom turie, nodasmsmu 300 Mk

staHojsa u nepememuBanu. Yeped 10 mun nodasysm 100 mxn H20, mepememuBanu 1 CHOBa
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ocraysin Ha 10 munyT. 3aTeM pactBop HarpeBanu 10 140°C B cymmnbHOM mKady B TeUeHUE
40 MUHYT ¥ OCTaBJISLTU B HEM B 00mIell cloxkHOCTH Ha 45 MuHyT. [locne oxnaxaeHus: 1o0aBisuu
3 mn H20 u nepememuBanu B TeueHue 20-30 MuHYT. 3aTeM CyCHEH3UIO OTOMpPAJH MINPHULIEM H
nponyckanu depe3 ¢uibtp 0,45 MM (rugpoduuibHelii). TuUreias MOBTOPHO NPOMBIBAIU 3 MII
H>O, u npombiBHOW pacTBOp Takke mpomyckanu uepes ¢uubtp. Copepxkanme 7-JADCK,
pactBopeHHoro B 6 mun HxO, onpenensinu ¢ momompro BOXX. Jlns onpeneneHust pacTsop
komruiekca 7-JJADPCK-TIBII pazbasnsmu 1:10 6ydepom nist BOXKX. Maccosast nons 7-JJADPCK
B 00IIIeM KOMITJIEKCE TIPU ONpeaesieHuH cocTaBmia 35 mMacc.%.

Kowmmeke 7-JAPCK-TIBIT K25 (kommuieke 7-JAPCK c TIBIT K25)

Jns obpasoBanust komruiekca 7-peszauetmi-popekonnnaa ¢ [IBIT K25 (FLUKA 81399,
cpenHsisi MoJieKyJisipHast macca: mpumepHo 24 x/la) 20 mr 7-JJA®CK u 20 wmr TIBIT K25
pactupanu B papdoposom Turie, u nodasysu 300 Mk 3TaHONA U nepememnBanu. Yepes 10
muHYT pobasmsimm 100 mxn H20, mepemermmBanu u cHoBa ocraBisuin Ha 10 MuHYT. 3atem
pactBop HarpeBaiu 10 185°C B cymmibHOM 1mkady B TeueHne 40 MUHYT M OCTaBJISLIM B HEM B
oOme#i cioxaocTr Ha 45 MunyT. [Tocne oxnaxknenus: nobasysnn 3 M HoO u nepememnBany B
tedeHue 20-30 MuH. 3aTeM CyCIIeH3UI0 OTOMpaJiu IMIPULIEM U Mpomyckain depe3 Guubtp 0,45
MKM (ruapodunbHbiii). Turens mosropHo npomsiBanu 3 M1 H2O, u nmpoMbIBHOI pacTBOp Takxke
npomnyckanu uepe3 punptp. Conepxanne 7-JJADPCK, pactopennoro B 6 mu H20, onpenensinu ¢
nomomibto BOXKX. Jlna onpenenenusi pactBop komruiekca 7-JADPCK-IIBIT 25 paszbasnsiim
oydpepom nist BOXX B coorHomenuu 1:10. Maccosas nonst 7-JJA®CK B oOmiem koMmIuiekce
npu onpeaeneHny cocrasmia 17 macc.%.

2. Ilonyuenue xommuiekcos 7-JJAP@CK-IIBII cnoco6om pacTBopeHHsI.

Kommnekc 7-JAPCK-TIBIT K12

20 mr 7-JA®CK u 40 mr IIBIT K12 pactupanu B dpapdopoBom turne, nodasmsuu 300
MKJI 3TaHoja u mnepemermmBanu. Yepes 10 mun nobasmsym 100 mxn H20, mepememuBanu u
CHOBa ocTaByisid Ha 10 MuHYT. 3aTeM pacTBOp BbIAEP>KUBAIU MPU KOMHATHOW TeMIepaType B
teueHue 45 munyT, nodasmsum 3 mu H2O0 u nepememuBanu B TeueHne 20-30 mMuHyT. 3atem
CYCHEH3MI0 OTOMpaly IIMPULEM H Mpomnyckamu uepe3 ¢Guiabtp 0,45 MM (THIPOQUIBHBIN).
Turens moeropHO mpombiBanu 3 Ma H2O, u mpoOMBIBHOI pacTBOpP Tak»Ke MPOMYCKAaIH 4Yepes3
¢unbTp. Conepxanne 7-JIADPCK, pacreopennoro B 6 mun H:0, ompenensmi ¢ MOMOIIBIO
B2XX. Maccosas nonst 7-JJAP@CK B o0mem KOMIUIEKCE TMPU ONMpENeeHUuH cocTaBuia 24
macc.%.

Komnnexc 7-JAPCK-TIBIT K25

20 mr 7-JA®CK u 40 mr IIBII 25 pactupanu B dpappoposom Turie, nodasisuiu 300 MK

staHojsia u nepememuBanu. Yeped 10 mun nodasmsm 100 mxn H20O, mepememuBanu 1 cHOBa
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octaBysii Ha 10 MUHYT. 3aTeM pacTBOP BbIAEPKUBAIN NP KOMHATHON TEMIIEPAaType B TEUECHHUE
45 munyT, nodasmsmu 3 Ma HoO u nepemernBany B Teuenne 20-30 MUHYT. 3aTeM CyCIIEH3HIO
oTOMpany mnpuLeM u npomnyckaiu yepe3 Gunbtp 0,45 MM (runpodunbHbiif). Tureas moBTOPHO
npombiBanu 3 Ma H2O, u npombIBHOMN pacTBOp Taxke nporyckanu depe3 Guiaptp. Comeprkanue
T-AADCK, pacrBopennoro B 6 mi H2O, ompenensiiu ¢ nomousto BOXX. Maccosast nons 7-
JA®DCK B 001memM KOMIUIEKCE PU ONpesieieHrH cocTaBmia 8 mace.%.

ITpumep 3. OnpeneneHue paCTBOPUMOCTH B BOJIE.

JUIsi WCHBITAaHUH HAa PAaCTBOPUMOCTh HCHOJIB30BAIM COOTBETCTBYIOLIUN KOMILIEKC,
BBICYIIEHHBIN HA POTALIMOHHOM wHcmaputene. J[o0aBismn onpeneneHHOe KOJHMYECTBO BOJIBI, a
3aTeM JO0AaBsUIM KOMIUIEKC O TeX IMOp, Moka He mnosBisics u3dbitok 7-JJA@CK-TIBITL
ITepenacrhileHHBIH pacTBOp 0OpabaThIBaIN YIBTPA3ByKOM, MEPEMEIINBAIN U CIIETKa HarpeBaIn
(BomstHast Gans mipu 40°C). 3atem cycnensuto ¢unbrpoBain (Gpmibtp 0,45 MKM) 1 onpenessuu
conepskanue 7-JJA@CK B punbrpare ¢ momorrpro BOXKX.

ITpumep 4. Xapakrepuctuka kommiekca 7- JAPCK-IIBII

Maccosas nons 7-JJAD@CK B obmem komruiekce

Ha ¢ur. 2 npencraBneHa amarpamma ompenensiemoro conepsxkanusi 7-JJADPCK B
kommuiekcax 7-JJA@CK-TIBIT K12 u 7-JA®CK-IIBIT 25, nasi koTopbIx ObUIO BBIOPAHO
cootnomenne 7-JJA®@CK k IIBIT 20 k 20. 3mech mpoBOAMTCS paszivyuue MEXIy CIIocoOOM
HarpeBaHus U crocobom pacTBopeHus. JlJis Bcex KOMIIEKCOB MOKHO YBHUI€Th YE€TKUE PA3IHUUs
B otHoweHun cojei 7-JADPCK wmexny nByms crnocobamu. Ilpm mcmonb3oBaHum crnocoda
HArpeBaHMS B KOHEYHBIX KOMIUIEKCAX MOXKHO NOJyduTh Ha 8-9% Oonbmie conerr 7-JJADPCK.
Kommneke 7-JADCK-IIBII K12 xapakrepusyercss caMbIM BbICOKUM conepskanueM 7-JAPCK
(mpumepHO 35 macc.%).

Jis ontumuzanuu conepxkanus 7-JJADPCK B obiieM KOMIUIEKCE M3MEHSUTH MACCOBbBIE
otHomenusi wucnonbdyembix 7-JJADGCK wu TIBIT K12 (¢ur. 3). Hdaxe mnpu H3MEHEHUH
cootnowenust 7-JJA@CK/TIBIT K12 we Oomee 50-60% wucnonap3yeMoro martepuana MOTIO
¢dopmuposars komiuiekc ¢ 7-JAPCK (20 mr) mpu 3Tom crocobe, kak BUAHO u3 ¢ur. 3. ScHo,
9YTO, HECMOTps Ha yBenudyeHue kojuuectBa IIBIT12, koHeyHOe KOMIUIEKCOOOpasyroIee
komuecTBo 7-JJA@CK B KOHEUHOM KOMILIEKCE CYIIECTBEHHO He MeHsieTcs. J{Jist Toro, 4ToObl
BBISICHUTB, CKOJIbKO He oOpa3oasiiero komruieke 7-JJAP@CK nepexonur B pacTBOp B MpoIecce
PacTBOPEHMS MOCIIE PUTOTOBJICHHUS MTyTEM HarpeBaHus, OLEHUBAIN KOHTPOJIbHBIH oOpaser (6e3
IIBIT12, tonbko 7-JJADCK), oOpaboTaHHBII Tak ke, Kak U KOMIUIEKCHbIE OOpa3ipl. 371eCh
MOIJIO BBIXOAWUTH B PacTBOpP MeHee derBepTH ucnojbdyemoro 7-JJADPCK. Takum obpasom,
obpazosanue komruiekca ¢ [IBII yeenuuusaer pacrsopumocts 7-JJADPCK.

I[a>1<e YBCIIMYUBAsA KOJIUYICCTBO PpACTBOPUTECIIA IEPEL HAIrpEBAHUEM, HE YAaJIOCh BBECTH B
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komruiekc ¢ I1BIT K12 Gonbmee komuaectso 7-JADCK.

@dur. 4 mokasplBaeT, YTO JAaKe NPU OueHb Maiblx KomudectBax [IBII moryT ObITh
MOJIyY€HbI COMIOCTABUMBIE PE3YJIbTATHI.

Coobmaemoe conepxkanne 7-JJAPCK B macc.% onpenensuu ¢ momorursro BOXX. s
pacuera npeanoaaraiy, 4to sce konuuectso IIBII nepexonur B pacTBOp npu pacTBOPEHUU B 6
i H20.

PacTBOpuMOCTS B BOZiE

U3 Tabnuiel 2 BUIHO, YTO 3HAUMTENbHOE yBenuueHue pactsopumoctu 7-JJAPCK B Bone
BO3MOJKHO 3a c4eT oOpasoBanus komiuiekca ¢ [IBI1. PactBopumocts 7-JJADCK B komruiekce ¢
IIBIT no Tpex pa3 BbIlE, YeM pPACTBOPHUMOCTh He oOpasopasmero komruiekc 7-JJAPCK. B
ormmuue ot 7-JJA®CK, ¢opckonnu mnpaktudeckn He pacteopsiercss B IIBIT u3-3a ero
CTEpUUECKOH CTPYKTYPHI M HE 0Opasyer komruiekcos ¢ [1BIT.

Ha ¢ur. 5 mokaszaHo, 4TO pacTBOPUMOCTb B BOJE CYLIECTBEHHO HE MEHSETCS TpHU
pasnmuusbix cootHoueHusx JJAPCK/TIBIIL 3HaueHust BapbupyroT OoT 2,5 mMr/miu 10 3,5 mr/miL
3TO cBs3aHO C TeM (PAKTOM, YTO MPU KKIOM COOTHOIIEHHUH 0OpasyeT KOMIUIEKC MPUMEPHO
onunHakoBass gnonsi 7-JJAD®CK (50-60%) w3 KOMIUIEKCa, YTO CYILIECTBEHHO HE MEHSEeT
pPacTBOPUMOCTb KOMILIEKCA B BOJIE.

Tabmuua 2. PacTBOpUMOCTD B BOZIE€ PA3JIMYHBIX BEIECTB/KOMITJIEKCOB.

Maccosas xomas I[IBIT ot
BemmectBo/koMImieke PactBopumocTs B Boze
00LIET0 KOMITICKCA

OCK - 0,01 mr/mn
OCK-TIBIT12 0,001 wmr/mMn  (#He oOOHapyXHUBAcTCs, HE

- BBIABISICTCSL ~ OOpA30OBaHHMC  KOMIUICKCA €

(hOPCKOTHHOM)

7-JADCK - 1 Mr/min
7-HJADCK-TIBIT 35 vace.% 3 Mr/mi
K12
I7<-2I§AQ)CK-HBH 17 sace.5 2 Mr/mi

IIpumep 5. TecT Ha KJI€TOUHON KyJIbTYype: aHanu3 UAMO®

Anammz 0AM® nposomwim ¢ mcronb3oBaHueM  kierok  HEK293  (knerku
SMOpHOHANBHONW TOYKH 4enoBeka, 1970) ¢ penentopamu npocrarnaianda EP2 wmm EP4 wmn
peuenropom npocranukiauHa IP. Knerku HEK293 unkyOupoBanu ¢ 3MOpHOHATIBHON TesTubei
ceiBopoTkoii 1  papmonuraHmoMm ([’Hlamenun). O6pasosanne UwAM® ([*H] unAM®)
KOHTPOJIMPOBAJIH B XO/I€ SKCIIEPUMEHTA.

CpaBauBanmu aktuBanmioo aneHmnatiuknassl (ALl) ¢opckommHOoM (pacTBOpPEHHBIM B
JIMCO), 7-HAPCK u 7-JAPCK-IIBII, oba Obumn pactBopeHpl B Boxe. CyIecTByrOT
HE3HAYUTEIbHbIE PA3NUYH MEXIY TPEMs IPOU3BOIHBIMU (popckorHa B akTuBaumu ALl uepes

peuenrops! EP2 u EP4, u HeT cyliecTBeHHBIX pa3nnuuil B aktusauun peuentopa IP (¢ur. 6).
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Bce Tpum mnpousBomHbIX (OpCKONMHA dYepe3 YKa3aHHbIE PEeLenTOpbl aKTHBUPYIOT
afeHUJIATLUKIIAa3y JAake B TMPUCYTCTBUU TpPeNpocTUHUNA. TpempoCTHHHI MO OTAENbHOCTH
(xoHTpONBHBIH 0Opasew) He BbI3biBaeT akTuBauuu ALl IToBbIleHHass aKTUBHOCTH (POPCKOJIMHA,
7-HJA®CK u 7-JAPCK-IIBII nmo cpaBHEHUIO ¢ KOHTposieM siCHO BHaHAa Ha ¢ur. 6. Takum
oOpa3oMm, 5TH pe3ynbTaThl mnokasbiBaloT, uto 7-JJADCK-TIBII siBisieTcsi MOAXOASIINAM
CTUMYJIITOPOM aJ€HUJIATLUKIIA3bI.

AHanu3bl IPOBOIMIIH CIEAYIOIINM 00pa3oM:

Henb 1: knerkn HEK293, crabunbHo sxcnpeccupyroutue peuentopsbl EP2, EP4 nm IP,
BbIpALIMBAIN Ha 6-l1yHOYHOM IUtaHuiere B 2 mi cpeaslt DMEM, conepxameit 10% OTC u 2
mkKu [*H]-anenuna, 1 uHKyOUpoBanu B TedeHue 16 4acos.

Henp 2: Knetku ctumynuposanu 30 MkM TpenpoCTHHMIA MO OTAEIBHOCTH WU B
komOuHarmu ¢ 30 MkM ¢opckonuna B JIMCO, 100 mxM 7-JTA®PCK B BOonme mumu 100 MxkM 7-
JHA®CK B xommmiekce 7-JJTAPCK-TIBII K12 B Bone (B cBexeil cpene B Tedenne 30 MUHYT NpU
KOMHATHOW Temreparype). 3ateM kieTku nusupoBanu 2,5% mnepxioproit kucioroi (IIXK) B
Teuenue 30 MUHYT Ha nbay. JkctpakT IIXK meiirpanuzosaiu KOH, u PHJuAM® otnensiu
noclieIoBaTeIbHON  Xpomarorpadueii ¢ ucnosnb3oBanueM konoHok DOWEX wu  okcupa
aJIOMUHMS. 3aTeM U3MEPSIIN PaAUOAKTUBHOCTD C MOMOIIBIO CLIUHTHILISTOPA.

AmukBoty skctpakta IIXK M3 kaxknod JyHKM MWCIONB30Bald [Nl U3MEpPEHUs
PaZAMOaKTUBHOCTH.

ITpumep 6. ITonbiTKa nosyueHust komruiekca popckonus-I1BIT cnocobom pacTBopeHus

20 mr ©CK u 40 wmr IIBII 25 pacrupanu B ¢dappopoBom turie, nodasiusmu 300 MK
sTaHona (MM mpomaHoia) u mepememnnBanu. Uepes 10 munyT mobasmsmm 100 mxn H2O,
NepeMelInBaIi U CHOBA OCTaBIsUIM Ha 10 MUHYT. 3aTeM pacTBOP BbIAEPIKUBAJIU MIPU KOMHATHOM
Temrieparype B TedeHue 45 munyt, nodasnsiau 3 mu HoO u nepemernvBanu B Teuenue 20-30
MUHYT. 3aTeM CYCIEH3UI0 OTOMpajy INNpuLeM U mnpomyckanu deped ¢uastp 0,45 MKm
(ruppodunenelit). Turens moBTopHO npombiBamu 3 M H2O, u mpOMBIBHOH pacTBOp Takke
nponyckaimu 4epe3 ¢unsrp. Comepikanne @CK, pactBopennoro B 6 mu H20, onpenensinu ¢
nomotnpio BOXKX. Maccoast nons @CK B o0miemM KOMITIEKCe TP OMPEAEIeHUH COCTaBUJIA

<0,01 macc.%. @CK nHe O6bu1 0OHapyskeH B prmbTpaTe npu nposenennn BOXKX.



18
DOOPMYVYIJIA U30BPETEHU A

1. Kommekc 7-pe3auetun-popckonnna (7-AAPCK) n nomusuammmuppoauaona (I1BIT).

2. Kommiekc no n. 1, rae IIBII umeeT cpenHio0 MOIEKYJISIPHYO MAacCy IO OTHOLIEHUIO K
cpenHeBecoBOl MoieKyJsipHOI Macce oT 1 o 40 x/la, nmpexnoururensHo oT 2 10 25 x/la, ocodo
NPEANOYTUTENBHO PpUMeEpPHO 2,5 k/la.

3. Kommnekc mo m. 1 wum 1. 2, rae 7-JJAPCK nosydeH u3 CHHTETHYECKOTO (POPCKOJIMHA.

4. Kommuieke no mobomy u3 mm. 1-3, rne cpennsis maccoBas nons 7-JAPCK B obmem
KOMILIEKCe HaxoauTces B npexnenax ot 1 no 50 macc.%, npennoututenbHo 30 macc.% wiu BbILIE.

5. Cnocob monydeHust koMmruiekca o modomy u3 . 1-4, roe cmech 7-JJADCK u IIBIT
HAarpeBaroT A0 TEMIIEPaTyphl, MPEBbILIAKOLIEH TEMIIEPATYPy CTEKI0BaHUs ucnonab3yemoro I1BIL

6. Cnocob® mo m. 5, rme pacTBOpHTENb, MPENNOYTHTEIBHO BONY, 3TAHOJ, METaHOII,
alleTOH, STHJIMETUJIKETOH, JUXJOPMETAaH W/WINM STHiALeTaT, Oojiee MPEANOYTHUTENBHO BOAY,
STAHOJI, METAHOJI, TIPOMAHON W/HIIM JHUXJOPMETaH, eme Oojee MPeANOYTUTENbHO BOAY W/WIH
STaHOJI, WJIH UX cMech 100aBisioT k cmecu 7-JJADCK u I1BIL

7. Cnocod mo m. 5 wim m. 6, rAe CMech BBIAEPKHBAIOT TPU TEMIEPATyPe BBILIE
TEeMIIepaTypbl CTEKJIOBaHUs ncnonb3dyemoro 1IBII B Teuenne no MeHblnel Mepe 5 MUHYT.

8. Crocob o rodoMy U3 mil. 5-7, BKITIOYAIOIIUH STaITbI

(a) Ipurorosnenue cmecu 7-JADPCK u IIBII u nobaeneHue k cMecH pacTBOPHUTEIIS,
NPEANOYTUTENBHO CIIUPTA, MPEANOUTUTENBHO 3TAHONA,

(b) obaBneHue BOabI MM BOJHOTO PacTBOPA,;

(c) HarpeBanue cmecu Beiie Temnepatypbl crekioBanus [IBII B TeueHue no mesblieit
Mepe 5 MUHYT;

(d) OxnaskneHue cMecH U pacTBOPEHUE B BOJIE HJIM BOIHOM PacTBOPE,

(e) YnaneHue HepaCTBOPEHHBIX KOMIIOHEHTOB, MTPH HEOOXOAUMOCTH My TeM (DUIIBTPALIUH.

9. ®apmarieBTUYECKAsT KOMIIO3UIIHSI, COIEeprKaIIasi KOMILIEKC Mo JIroOoMy u3 . 1-4.

10. ®apmanesTuyeckass KOMIO3ULMSA MO M. 9 1Id DNPUMEHEHHUS B KAadeCTBe
JIEKapCTBEHHOI'O CPEZCTBA.

11. ®apmanesTuueckast komnosuuus no 1. 9, cogepxkamas 7-JAPCK B koHLEHTpauuu
1o MeHbIIel Mepe 25 MrI/n, mpeArnouTUTENbHO Mo MeHbiuer Mepe 100 mr/mi, 250 mr/mi, 500
mr/mi, 1000 mr/mut, 2000 mr/mor, 3000 mr/ma w4000 mr/mut, ocobo npenmnodrurenpbHo 4000
MI/ M.

12. ®apmauesThueckass komMnosuuus no n. 9 wumm n. 11 ansg BHYTPUBEHHOrO,
NepOPaIbHOrO UM UHTANSLIMOHHOTO BBEICHUS.

13. ®apmaneBTUyeCcKasi KOMIO3ULUA 1O NIl 9-12 11 NPpUMEHEHUsI B TePareBTUYECKOM

crocobe.
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14. ®apmaneBTudeckass KOMIIO3ULMS O JOOOMy u3 mm. 9-13 nnst mpuMeHeHHs mnpu
JEUEHUN CepIIeYHO-COCYAMNCTHIX 3a00JIeBaHUN, OpPOHXUAIBHOW aCTMbl, OKHUPEHUS, TIIAyKOMBI,

3a00s1eBaHUl JIETKUX, BOCIIAJICHUs] CYCTABOB WJIM OCTE0APTPUTA/apTPHTA.
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DOOPMYVYIJIA U30BPETEHM A, USMEHEHHAA 10 CT.19 PCT,
ITPEVIO’KEHHA A 3AABUTEJIEM K PACCMOTPEHMIO

1. Kommnekc 7-nezanetun-popcekomnuna (7-JAPCK) u nomusununnupponunona (I1BIT).

2. Kommekc no 1.1, rae IIBII umeer cpeHOr0 MOJIEKYJIAPHYO MAacCy MO OTHOLIEHHIO K
CpeaHeBecoBOI MoJieKyJIsipHOi Macce oT 1 1o 40 k/la, npeanourutenbHo oT 2 1o 25 x/la, ocobo
NPEANOYTUTENBHO NPUMEPHO 2,5 k/la.

3. Kommiekc no .1 wim 1.2, e 7-JJADPCK nosydeH U3 CHHTETUYECKOTO (POPCKONIHMHA.

4. Kommeke no mrodomy u3 1. 1-3, roe cpennsisi maccoBast nojs 7-JJAD®CK B obmem
KOMILIEKCe HaxoauTcs B npexnenax ot 1 1o 50 macc.%, npennoututensHo 30 Macc.% Wiu BbILIE.

5. Cnocob mosy4enus: komruiekca o jgrdomy u3 nm. 1-4, roe cmecy 7-JJADPCK u ITBIT
HAarpeBaroT A0 TEMIIEPATYPhbl, MPEBBILIAKOILIEH TEMIIEPATYPy CTEKJIOBaHUs ucnonb3yemoro IIBIL

6. Crocob 1o 1.5, re pacTBOPUTEb, MIPEANOYTHTENBHO BOAY, 3TAHOJ, METAHOJ, AllETOH,
STHJIMETHJIKETOH, JUXJIOPMETaH W/WIM STWiAleTaT, Ooiee MPeaNnOYTHTENbHO BOAY, 3TAHOI,
METAHOJI, MPOTMAHOJ W/ WM ANXJIOPMETaH, ele 0oJiee MPeArnOUTUTEIbHO BOAY W/WIIH 3TAHOJ, UITH
ux cMech nobaBstoT kK cmecu 7-JIADCK u T1IBIL

7. Cnoco® mo m.5 wmnu 16, rae CMech BBIICPKUBAIOT TNPH TEMIEpaType BhILIE
TEeMIIepaTypbl CTEKJIOBaHUS Ucnonb3yemMoro 1IBII B Teuenne no MeHbLen Mepe 5 MUHYT.

8. Crocol o modoMy u3 it 5-7, BKIFOYAIOIIUN 3TAITbI:

(a) IIpurorosnenue cmecu 7-JAD®CK u IIBII u nobaeneHue Kk cMecH pacTBOPHUTEIIS,
NPEANOYTUTENBHO CIIUPTA, MPEANOYTUTENBHO 3TAHONA,

(b) JobaBneHue BOAbI MM BOAHOTO PacTBOPA,;

(c) HarpeBanue cmecu Bblie Temneparypsl crekioBanus I1BI1 B TeueHne mo MeHbIueit
Mepe 5 MUHYT;

(d) OxnaskneHue cMecH U paCTBOPEHUE B BOJIE WIJIH BOAHOM PaCcTBOPE;

(e) YnaneHue HepacTBOPEHHBIX KOMIIOHEHTOB, ITPH HEOOXOAUMOCTH My TeM (QUITBTPALIUH.

9. ®apmarieBTUYECKAsT KOMIIO3UIIHSI, CONeprKaInasi KOMIUIEKC 1Mo Jirodomy u3 . 1-4.

10. ®apmaueBThueckass KOMIO3MLMS IO 1.9 [ TPUMEHEHHs B  KaudeCTBe
JIEKapCTBEHHOI'O CPEZCTBA.

11. ®apmanesTudeckas komnosuuus no n.9, copepxawmas 7-JJAPCK B koHLEHTpauuu
1O MeHbIIel Mepe 25 M/, mpearnouTuTeabHO no MeHbiued Mepe 100 mr/mut, 250 mr/mi, 500
mr/mi, 1000 mr/mut, 2000 mr/mor, 3000 mr/ma w4000 mr/mut, ocobo npenmodrurenbHo 4000
MI/ M.

12. ®apmauesrnueckass KoMmo3umuss no .9 wmm n.ll and  BHYTPUBEHHOrO,

NEPOPANbHOIO NI UHTAJIHUOHHOTO BBEICHUA.
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13. dapmaueBTHyueckas KOMIIO3ULUS O JoO0My W3 mm.9-12 nisi mpuMeHeHUus mnpu
JIEUEHUH CEPAEYHO-COCYAMCTHIX 3a00JeBaHUN, OpOHXUAIBHONW aCTMBbl, OKUPEHHS, TNIayKOMBI,

3a00J1€BaHNI JIETKUX, BOCMIAJIEHHs CyCTaBOB MJIM OCTE0aPTPHUTA/apTPUTA.
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