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HccnenoBaHo BIUSIHKE Ps1Ia HU3KOMOJIEKYJISIPHBIX JIEKAPCTBEHHBIX BEIECTB HA BA3KOCTHOE U PEOJIOTHYE -
CKOE€ TOBeeH e PACTBOPOB MEKTUHA B PeXXMMaxX pa30aBIeHHOro U MoJypa30aBJIeHHOIO pacCTBOPOB. YcTa-
HOBJIEHO, UTO BBeJeHME B pa30aBJIeHHBIM PAaCcTBOpP MEKTHHA JIEKAPCTBEHHOTO BEILECTBA, SBJISIOIIEIOCS
HU3KOMOJICKYJISIDHBIM 3JICKTPOJIUTOM, MPUBOAUT K U3BMEHEHMSIM XapaKTePUCTUUECKO BSI3KOCTH ITOJIMME-
pa U CTeNeHU arperupoOBaHHOCTHU €r0 MaKpoMoJieKyJ1. [Ipu BBeIeHMU TaKOIo JIEKApCTBEHHOTO BEILIECTBA B
noJiypa3taBJIeHHBII pacTBOpP MEKTUHA U3MEHSIETCSI peOJIOTHYECKOe MToBeAeHUe pacTBopa. [IpucyTcTBue B
pacTBope MeKTUHA JIEKAPCTBEHHOTO BEILECTBA HEIIEKTPOJIUTHOM IIPUPOILI IIPAKTUUECKU HE CKA3hIBAETCS
Ha KOH(OpMalIMOHHO-HAAMOJIEKYJIIPHOM COCTOSTHUU IMEKTUHA Y COOTBETCTBEHHO Ha BSI3KOCTHBIX XapaK-
TepucTHKax pactBopa. [lokazaHo, YTO JIeKapCTBEHHbIE BEILIECTBA 3JICKTPOJIUTHOMN IIPUPOILI, I OCOOEHHO
MHOTOBJICHTHBIE KATUOHBI, BIIMSIIOT HA HEKOTOPBIE MTPAKTUYECKU BaXKHbIE CBOMCTBA XKMAKUX U MSITKHX JIe-
KapCTBEHHBIX (opM, GOopMUPYEMBIX U3 PACTBOPOB MEKTUHA, B YACTHOCTU Ha MpeAes TEKYy4eCTU U CKO-
POCTb BBICBOOOXKIEHMSI JIEKapCTBEHHOTO BelecTBa. [1oyyeHHbIe pe3yIbTaThl 00bSICHEHBI MOJIUJIEKTPO-

JIUTHOM NPUPOIOI NEeKTUHA.
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BBEAJEHUWE

B Hacrosiiiee BpeMmsi cylliecTByeT OoJibllasi Mmo-
TpeOHOCTh B pa3pabOTKe MaTepUaJIOB 11 OMOMEI-
muHbl [1-5]. Cpenu HUX pa3aWYHbIE TUIIBI JIEKap-
CTBEHHBIX (pOpM, MMIUIAHTAThl, MaTPULIbl I JO-
CTaBKM OMOJOTMYECKM AaKTUBHBIX BEIIECTB U
ckad ol 11 TKAaHEBOM MHXeHepur. B xadecTBe
OCHOBBI 1151 TOJIOOHOTO PojJia MaTepualioB yallle Bce-
IO MCHOJIL3YIOT OMOCOBMECTUMbIE (PU3NOTOTUYECKU
aKTUBHBIEC MOJUMEPHI TTIPUPOTHOTO MPOUCXOXKACHUS
[6—8]. Cpenun TaKUX MOJTMMEPOB — MEKTUHEI [9—12].
BoJILIIMHCTBO CUHTETUYECKUX MOJUMEPOB UMEIOT
PSIl HEIOCTATKOB, HANIPUMEP BbICOKasl IMTOTOKCUY-
HOCTb U HM3Kasg OMOCOBMECTUMOCTb, a MEKTUHBI
SABJSIIOTCS. OMOCOBMECTUMBIMU, OuOpasiiaraeMbIMU
MoJIMMEpPaMU, UMEIOIIUMU BO3MOXHOCTbL 1eJieHa-
MpaBjeHHON MomuduKamuu CTpyKTyphl [15—17].
IlexTuHOBBIE TIOJMCaxapuabl 00JIANAIOT IIUPOKUM
CTIIEKTPOM (DU3UOJIOTUYECKO aKTUBHOCTU: UMMYHO-
MOIYJIUPYIOLIMM, aHTUKAHIIEPOTEHHBIM IEUCTBUEM,
a TakXe aKTUBHOCTBIO B OTHOIIIEHUU TPaMITOJIOXU-
TEJIbHBIX U TPAaMOTPULIATEIbHBIX MUKPOOPTAaHU3MOB
[18, 19].

43

CJ103KHOCTb MCIIOJIb30BaHMS MIEKTUHA B Ka4yeCTBE
OCHOBBI JJIsl CO3MaHUsI OMoMaTepUaJioB O0yCIOBIeHA
T€M, UTO JAHHBII MOJUMEP OTHOCHUTCS K MOJIUJICK-
TponuTtaM. M3-3a Hammums KyJOHOBCKUX B3alMO-
JNEUCTBUI MOBEJEHUE BOAHBIX PACTBOPOB IMOJUIJIEK-
TPOJUTOB CYILIECTBEHHO OTJIMYAETCS OT ITOBEACHUS
HEMOHOTeHHEIX IToJimMepoB. Hanpumep, koHdopma-
IIMOHHOE M HAaJMOJIEKYJISIDHOE COCTOSIHME IIOJIM-
3EKTPOJUTOB MOMUMO TEMIIEPaTyphbl, XUMUYECKOMI
MIPUPOIEI TIOIMMEPa U PaCTBOPUTEINSI, B 3HAUNTEIb-
HOI Mepe ompenessieTcsl TaKUMHU (akTopaMu, Kak
CTeNeHb CBSI3bIBAHUSI MAKPOMOHAMU IPOTUBOUOHOB,
XUMHUYECKasl IIPHUPoaa 1 KOHIEHTPpaILS HU3KOMOJIE -
KynsipHBIX cosieit. [ToCKOoJIBKY JieKapCTBEHHBIE Bellle-
CTBa 4YacTO MPEACTaBISIOT COO0M HU3KOMOJIEKYISIP-
HBI€ SJICKTPOJIUTHI, MOJU3JIEKTPOJMTHAS MPHUPOIA
TOJIMMEPOB MOXKET cKa3aThCsl Ha CTPYKTYpooOpazo-
BaHWU MOJUMEPOB B PACTBOPE M UX PEOJOTMUECKUX
cBoiicTBax. B cBolo ouepenpb peojorundeckue (Bsi3-
KOCTHBIE) XapaKTEepUCTUKH, Oe3yCIIOBHO, HaMAyT
CBOE OTpaXkeHHUE B psifie CBOMCTB MaTepHUajoB, MOJY-
qyaeMBbIX 13 pacTBopoB [20]. HammpuMmep, MOKHO OXKI-
JIaTh TIPOSIBJICHUSI OCOOCHHOCTEI MPOJTOHTUPOBAHUS
BBIXOJIA JIEKAPCTBEHHBIX BEIIECTB U3 KUAKUX U MSIT-
KMX JIEKapCTBEHHBIX (h)OpPM HAa OCHOBE IIEKTHHA.
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TakuMm o6pasoMm, Ledb HACTOSIICH paboOThl —
YCTAHOBJICHUE B3aMMOCBSI3U MEXKIY OCOOCHHOCTSIMU
BSI3KOCTHOTO M PEOJIOTMYECKOTO MMOBEIEHUST PACTBO-
pOB IIEeKTHMHA B IIMPOKOM AUAITa30HE KOHIIEHTPALINiA
B MPUCYTCTBUM HU3KOMOJECKYJISIPHBIX JIEKAPCTBEH-
HBIX BEIIECTB Y HEKOTOPLIMU CBOMCTBAMMY XKUAKUX U
MSITKHX JIEKAPCTBEHHBIX (hOpM.

OKCITEPUMEHTAJIbHAA YACTb

OOBEKTOM MCCASIOBAHUS CIIY>KWI MEKTUH IIUT -
PYCOBOTO IIPOUCXOXIEHUSI MPOU3BOACTBA “Sigma-
Aldrich”. OCHOBHOI CTPYKTYPHOM eIMHUILICI MaK-
POMOJIEKYJIBI TIEKTHMHA SBIISIETCS TOJHUTaJaKTypo-
HOBAasl KUCJIOTA, KOTOpasi YaCTUUHO 3TepUGUILIUPO-
BaHAa METUJIOBBIM CIIMPTOM. [1MpaHO3HBIE ITNKITBI
B ee MoJieKyJie cBsi3aHbl 1,4-B-TIMKO3UAHOMN CBsI-
3pl0. bpyTrTo-hopmyna TmeKTMHAa UMeEEeT BUI
[CsH,0,(COOH),_,,(COOCH,),,1,. ConepxaHue
ranaKTypOHOBoﬁ KHCJIOTBHI B MICCIIEAyeMOM 0oOpasiie
nexrtuHa 74%, M, = 40 x 103, [n] = 4.90 w1/r. B xa-
YecTBe JIeKapCTBCHHbIX BEIIECTB MCITOIb30BAJIN aH-
TUOMOTUKM aMUWHOITIMKO3UIHOIO psifa cyJbdar
aMUKaIHa
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(C,HyN;50,,S,, monexynsipHas macca 780) nmpous-
BoacTBa OTKpPBITOrO aKIMOHEPHOro OOIIEeCTBa
“Cunres” (Kypran) u cyabpdar KaHaMUAILIMHA
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(CgHyN4O6S,, MonexynsipHast macca 680) mpous-
BoacTBa OTKpBITOrO akKIMOHEPHOIo OOIIecTBa
“buoxumuxk” (CapaHcK), aHTUOMOTUK Liedajiocno-
PMHOBOTIO psijia HATPUEBYIO COJb Lieha3oMHa
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(C4H)NgO,S;Na, monekynsipHasg macca 475) npo-
n3BoacTBa OTKPBITOrO akKIMOHEPHOIo OOIIecTBa
“buocunre3” (IleHsza) u aHTUOAaKTepUAIbHbIN TIpe-
napar LIMPOKOTo CIieKTpa NefCTBUSL U3 TPYIIbl XU-
HOKCaJIMHA TUOKCUAWH
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(C,oH;(N,0O,, monexynsipHast Mmacca 222) Ipou3BO/I-
crBa OTKPBITOTO aKIMOHepHOoro obiectBa “HoBo-
cubxumdapm” (HoBocnbupck). JlekapcTBeHHEBIE Be-
1IeCTBa MPEACTABJISLIM COOO TMTOPOIIKU JJIsl TIPUTO-
TOBJICHUSI PacTBOPOB [JIsI BHYTPUBEHHOIO WU
BHYTPUMBIIIICYHOTO BBEOECHMS M HE COAepxKaau
BCIIOMoraTejibHble BellecTBa. WX mpumMeHsuiu 06e3
JIOTIOJTHUTEIbHON OYMCTKU

PacTBopuTtenemM ciayxuia OMIMCTULIMPOBaHHAsI
Boda. XapaKTepUCTUYECKYIO BSI3KOCTh MOJUMEpa
omnpenesuid ¢ MOMOILIbID BUCKO3MMeETpa Yoobeone
npu temieparype 20 £ 1°C u paccuuTbhiBajlu, UC-
nonb3ys meton bapanoa [21], mo3Boasionuii Mc-
KJIIOYUTh BIIMSIHUE 3(P@deKTa II0JIM3IECKTPOIUTHOTO
HaOyxaHMs Ha XapaKTePUCTUIECKYIO BSI3KOCTh. Co-

aln (nOTH )

dc
10#1 TOYKe 3aBUCUMOCTH InT|,,,, OT ¢ MOXET paccMar-

pUBaThCs KaK TEKYyIlee 3HAYEHUE XapaKTepUCTUUE-
CKOM BSI3KOCTH:

TJIaCHO JaHHOMY I1IOAX0o4y 3HA4YCHUEC B KaX-

«_ 9In (Mor,)
[n]* = o

TIe Moy — OTHOCUTENIBHAS BI3KOCTh pacTBOPA ITOJIH-
Mepa, ¢ — KOHIIEHTpAllMs TIoJIMMepa B pacTBOpE.
OueBuaHoO, uTo Npu ¢ — 0 BenuuuHa [N]* coorBeT-
CTBYeT HaYaJIbHOMY HaKJIOHY 3aBUCUMOCTH Inm,,, OT
¢ U COBIIQJIAET C XapaKTepUCTUUECKOI BA3KOCTHIO [N],
OIMUCHIBaIOIIEi MOBeACHUE U30JIMPOBAHHON MaKpO-
MOJIEKYJIBI.

Hdnsa ompeneneHusT TToKazaTessT arperipoBaHHO-
CTH MEKTHUHA B PACTBOPE O MCIOIL30BAIA METOIUKY,
noapoOHO onMcaHHYIo B padote [22]. JIloboe 0TKIIO-
HEHUE TMOKA3aTeNIs O OT eMHULIBI CBUAETEIBCTBYET O
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TOM, UTO JAaHHasg CHUCTeMa SBIISIETCS CTPYKTYPHPO-
BaHHOU.

Peonornyeckue mamMepeHusi BOOHBIX PAacTBOPOB
MEKTUHA TPOBOAMIN Ha MOIYJIbHOM IUHAMUYECKOM
peoMmeTpe “Haake Mars III” nmpm Temmeparype
20 + 1°C B ocumyUIILIMOHHOM pexume. ITocKoabKy
UCITBITAHUS B OCHWJUISLIIMOHHOM PEXUME ITOJIKHBI
BBITIOJIHSITHCS B O0JIAaCTU JIMHEHHOU BSI3KOYIIPYTO-
CTH, TIEPBOHAYAILHO HA OCHOBE 3aBUCUMOCTEN MO-
JyJieii HaKOTUIEHUS U TIOTePb OT aMILIMTYIbl HAMPsI-
KEHMUSI, TIOYYEHHBIX TPU MOCTOSTHHON 4acTOTe OC-
UWUISIIUY, OBbUIM  OIpEAeieHbl  ONTUMAalIbHbIE
3HAYEHUS aMIUTUTYIbI, COOTBETCTBYIOIINE HEM3MEH-
HBIM 3HAYeHUSIM Moayiei (00acTh JMHEMHOM BsI3-
KOymnpyroctu). 111 pacTBOpOB IeKTUHA B UHTEpBaJje
koHueHTpauwmii 0.05—20 mac. % B nMana3soHe aMILIU-
tya 0.1—10 ITa u yactoT ociwutsiumu 0.1—10 Tig pac-
TBOP COOTBETCTBOBAJ OOJACTU JWHEHHON BSI3KO-
VIIPYTOCTH, TaK KaK MOAYJIU HE 3aBUCEU OT aMILIN-
TYIbl HATIPSDKEHWSI. DHEPIUU aKTHBALIMKA BSI3KOTO
TeUueHUsl uccienyeMbix cucteM AE, B TemriepaTyp-
HoM uHTepBaje 15—60°C oueHUBaI METOAOM Hau-
MEHBIINX KBaApaToOB IO YpaBHEHUIO AppeHuyca—
Dpenkenss—DiipuHTa

AE,/RT
n = Ae ,

B xotopoM R — yHMBepcajbHas ra3oBasl ITOCTOSIH-
Hasl, A — KOHCTaHTA.

g ompeneneHUs] MNPEebHOTO HaIpsLKEeHUS
CIIBUTA PEOJIOTMYECKUE U3MEPEHUS [IPOBOAWIIN B pe-
JKMMeE CIBUTOBOTO 1e()OPMUPOBAHUS IIPU CKOPOCTIX
casura ot 0.01 1o 10 ¢ L.

st OlleHKU CKOPOCTH BBICBOOOXIEHUS JieKap-
CTBEHHBIX BEIIECTB M3 XUIAKUX W MSTKUX JieKap-
CTBEHHBIX (DOPM MPUMEHSJIU METON Auaau3a yepes
MoJIyIIpoHUIIaeMylo MeMOpaHy. IlpenBapurteabHO
MPUTOTOBJIEHHBIN PACTBOP MOJMMEpPA C JIEKApCTBEH-
HBbIM BEIIECTBOM MOMeEIIAIU B LIeJJI0(haHOBYIO TJIEH-
Ky Y OITyCKaJIi B COCY[, COAEP KAl paCTBOP MOJIU-
Mepa COOTBETCTBYIOIlell KOHIIeHTpaluu. MosibHOoe
COOTHOIIIEHHUE TTOJIUMED : JIeKapCTBEHHOE BEIleCTBO
B pactBope cocTanisiio 1:0.01,1:0.05u 1:0.1. Ina-
JIU3 TIPOBOAMIIN B TEPMOCTATUPYEMBIX YCIIOBUSIX MIPU
temreparype 37 + 1°C. IIpoOnl quann3ara oToMpaIn
yepes onpeesieHHOe BpeMsi C MOMEHTA Havajla 9KC-
MeprMeHTa, BOCIIONHSS B3SITbIe KOJUYECTBA AU~
3aTa HOBBIMM MOPUUSMU NUanu3Hou cpenabl. Coaep-
>)XaHWEe JIEKapCTBEHHOTO BellleCTBa B JAvaiu3ate
OIpeAesyiv B yKa3aHHbBIE TPOMEXYTKU BpeMeH! Me-
TOIOM criekTpodoTomMerpun B YdP-obsactu MOpu
JUTMHE BOJIHBI, COOTBETCTBYIOIIEHl MaKCUMyMy I1O-
[JIOIIEHUS JIEKAPCTBEHHOTO BelllecTBa. PacTBopom
CpaBHEHUSI CIIYXKWJT paCTBOP TMOJIMMepPa COOTBETCTBY-
IO1Ie KOHLIEHTPALIUH.

BbICOKOMOJIEKVJIAPHBIE COEAUHEHMUA. Cepus b

PE3VJIBTATbBI 1 UX OBCYXIEHHUE

XopoI1o M3BECTHO, YTO TPU YBEIWYCHUM KOH-
IIEHTPAIIMK TOJIMMepa B paCTBOPE MaKpPOMOJIEKYJITbI
MpeTepIieBalOT psiJ U3MEHEHU B CBOeM KOH(popMa-
IMOHHOM Y HaIMOJEKYJISIPHOM COCTOSSHUM [23—25].
B pexmme pa3bdaBiaeHHOTO pacTBopa IPU KOHIIEH-
TpallMU ¢ MEHbIIIei, YeM KOHIIEHTPAaIUsI KpOoCcCoBepa
C* =1/Inl, toe [n] — xapakTepucTrUUecKasl BSI3KOCTb,
MaKpOMOJIEKYJIbl U30JIUPOBaHBI ApyT OT apyra. OHM
He B3aMMOJICHCTBYIOT APYT C IPYTrOM, a BI3KOCTb pac-
TBOpa ITOJIMMEPA PACTET C MOBHITIIeHNEM KOHIIEHTpa-
IIMW pacTBOpa IO JIMHEITHOMY 3aKOHY 1| ~ C.

I1pu xkoHueHTpaMU ¢, bonbiIeii, yem C*, MaKpo-
MOJIEKYJIbl HauMHAIOT B3aKMMOACHCTBOBATb MEXIY
co00ii. DTO COIMPOBOXAACTCS YMEHBIICHUEM “TEKY-
Ieii” XapakKTepUCTUYECKON BI3KOCTU (ITOIKATHUEM
MaKpOMOJIEKYJISIPHBIX KJTyOKOB) M yBEJIUUEHUEM CTC-
IEHU arpeTMPOBAHHOCTU PACTBOpA, B pe3yJIbTaTe ue-
ro BSI3KOCTh HAYMHAET 3aBUCETh OT KOHIEHTpAIUU
10 CTeMeHHOMY 3aKoHy 1| ~ ¢%, re & > 1.00 (puc. 1).

IToBbIlIeHNE KOHLIEHTPALIMU ITIEKTUHA B PACTBOPE
COIPOBOXIAETCS 00pa3oBaHUEM CETKU 3aleTICHUN
npu KoHeHTpauu C,, onpeaeNuTh KOTOPYIO JIETKO
10 HaYaJly pe3KOoro MpUpocTa BA3KOCTU. Pe3koe yBe-
JINYEeHHE BI3KOCTU OOYCIIOBJIEHO TEM, YTO IIPH Tepe-
XOJI€ OT pa30aBJIeHHOIO pacTBOpPa K Moyiypa3daBieH-
HOMY M3MEHSIETCI MeXaHW3M MaccoliepeHoca (c
TPAHCISIUOHHOIO Ha PENTALIMOHHBIN), YTO CBSI3aHO
¢ popmupoBaHreM GIYKTYallMOHHOI CETKU 3alleln-
JieHuii [26].

B pacTBOpax HEMOHOTEHHBIX ITOINMEPOB QITYKTY-
alMoOHHasl ceTKa 3allerieHUi PopMUupyeTcs: MpakTu-
YeCKHM cpasy I10CIe JOCTYDKEHUSI TOUKM KpOoCcoBepa,
u C* coBnazgaer c ¢,. OHaKO B pacTBOpax UOHOTE€H-
HBIX MOJUMEPOB (K KOTOPHIM OTHOCHUTCS TIEKTHH)
MMEETCSI 3JIEKTPOCTaTUIECKOEe OTTAIKMBAHUE OTHO-
MMEHHO 3apsDKeHHBIX IIeTIeid, YTO MOXKET IpEeIIsiT-
CTBOBaTh MPOHUKHOBEHUIO KIyOKOB ApPYT B Ipyra u
¢GopMUpPOBAaHUIO CETKH 3alleIUIeHUil. B cBSI3M ¢ aTUM
B pacTBOpPax MOJMBJIEKTPOIMTOB MOXET CYIIECTBO-
BaTh 00JIacTh IOJypa30aBJICHHBIX PaCTBOPOB, B KO-
TOPBIX KJIIYOKM yXXe€ CONpPMKACAIOTCS APYT C OIPYIOM,
HO CETKU 3alleIJICHU ellle He 00pa3yioT. O HaIn4nuu
Takoii obysiacTu cooOlIaeTcsi, HarpuMep, B padboTax
[27-31].

JeiicTBUTEIbHO, PE3KOe MOBHIIICHNE TMHAMUYC-
CKOI1 BSI3KOCTH PaCTBOPOB MEKTUHA U MIEPEXO U3 pe-
KMMa pa30aBIeHHOIo pacTBOpa B PEXUM I0JIypas-
0aBJIEHHOTO pacTBOpa IIPOUCXOIUT HE IIPU KOHIIEH-
Tpamum KpoccoBepa C* = 1/[1], a HECKOIBKO MO3Xe
(puc. 2).

Kaxk BuaHo Ha puc. 2a (kpuBasi /), KOHLIEHTpaL1s
(opMUpoOBaHUS CETKM 3aLEIUICHUI ¢,, OTBEYaIOLIas
Hayany pe3Koro MNpupocTa BS3KOCTH, COCTaBJISIET
2.5—3.0 v/nj1. YuuThIBasl, 4YTO OIIpeAesieHHasT METO-
noM bapaHoBa xapakTepucthueckas BSI3KOCTh [N]
pasHa 5.0 11/T ipu 20°C, KOHLIEHTpALMsI KPOCCOBE-
Ne 1
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Puc. 1. 3aBucuMocTH “TeKymieit

XapaKTEePUCTUUYECKOM BSI3KOCTH (2) M CTENEeHU arperipoBaHHOCTU pacTBopa NekTuHa (6) ot

KOHIIEHTpalUHY MeKTUHA B OTCYTCTBUE JIEKapCTBEHHOTO BellecTBa (/) M B IpUCYTCTBUU CylabdaTa aMukainuHa (2), cyiabdaTa
kaHamuimHa (3), nedazonuna (4) n nnokcunuHa (3), B3aToro B KOHIIeHTpauuu 0.1 Mojab/MOJb TToTuMepa.

pa C* = 1/[n] cocrasnser 0.2 r/m1. U3 puc. 2 creny-
€T, YTO JOCTMIKEHHE TOYKM KpOCCOBepa HMKAaK HeE
CKa3bIBaeTCsd Ha MeXaHU3Me TedyeHUs IoJuMepa.
3HA4YUT, MOXHO TOBOPUTHh O HAJIWYMU IIEPEXOMHOM
o0JlacTy OT pa30aBJICHHOIO K II0JIypa30aBICHHOMY
pacTBOpY, B KOTOPO MaKpOMOJEKYJIbl YK€ CONpHU-
KAacaroTcs IpyT € IPYrOM, HO CETKHU 3alETIJIEHUI e1le
He o0pasytoT. O4eBUIHO, B MEPEXOAHON 30HE C PO-
CTOM KOHIEHTpalUuu MPOUCXOAUT MOCTENEHHOe
CXXaThEe KOHTAKTUPYIOIIMX MaKpPOMOJEKYISIPHBIX
KIIyOKOB M3-3a IIPEOOOJICHUS CHJI DJIEKTPOCTaTHUYIE-
CKOTO OTTaJIKUBaHUs. TOJIBKO MOCJIE 3TOr0 B CUCTE-
Me HauMHaeT (POpMUPOBATHCS CeTKa 3alleIICHUA.

DdopMupoBaHue GIYKTYallMOHHOM CETKU 3alleln-
JICHUIi OTpakaeTcsl TaKxKe M Ha KOHLIEHTPaLlMOHHOI
3aBUCUMOCTH SHEPTUY aKTUBAIINU BSI3KOTO TCUCHUSI.
Ha puc. 26 (xpuBas /) BUIZHO, YTO M3710M Ha KOHIIEH-
TPAllMOHHOU 3aBUCHMOCTU DHEPTUU aKTUBALIUU BSI3-
KOTO TeUEHUsI, CBUACTEIBCTBYIONINI 00 N3MEHEHUM

BBICOKOMOIJIEKVJIAPHBIE COEAUHEHWS. Cepus b

MeXaHM3Ma MaccollepeHoca B pacTBOPE, TPOUCXOIUT
MPU KOHIIEHTpAIIMU, COOTBETCTBYIOIIECH Hauamy (op-
MUPOBaHUS CETKM 3alleTUIeHU. DHEPTUM aKTUBalIuU
BSI3KOTO TE€YEeHUs TEeKTMHA HEBBICOKW. B ciydae pas-
0aBJIeHHBIX PACTBOPOB IO MOPSIIKY OHU COBIANAIOT C
SHeprueit akTUBAIINY BSI3KOTO TeYSHUST PACTBOPUTEIS,
YTO COIIACyeTCsl C IKCIEPUMEHTAIBHBIMM JTaHHBIMU
JUTST ApYTUX ouajiekTpoanuTos [27, 30, 31].

PaccMoTpeHue 3aBucuMocTeit MOay/si HaKoTLIe-
HUM 1 MOIYJIST MOTePh OT KOHIIEHTPAIIUK TTIEKTHHA B
pacTBope Mmokasajao, YTO pe3KUii pOCT MOayJieid Ha-
KOIJICHUI W MOTepb TaKxKe HauMHaeTcs B 00JacTu
KOHILEHTpaluii mopsiaka c, (puc. 3).

OtrmetuM, uto Tipu 15—30°C oOHapyXuBaeTcs
KOHLIeHTpalusi, paBHasi 10 r/mi, Bblllle KOTOPOit MO-
NyJb HAKOTUJIEHWI CTaHOBUTCS OOJIbIIIE MOJYJISI MO-
Tepb, T.€. BA3ZKOYIPYTasi )KUAKOCTh CTAHOBUTCS YIIPY-
roBsi3KuM TesioM (puc. 3a). ITonumepHast XUIKOCTh
pU BTOM TepsieT TEKy4eCTb, ONHAKO (pOpMUpyEMbIE
Ne 1
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E, x]Ixx/Monb
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Puc. 2. KoHIIeHTpallMOHHBIE 3aBUCMMOCTU KOMILIEKCHOM BSI3KOCTH (a) M DHEPrMU aKTUBAIlUKU BSI3KOrO TeueHus (0) mist pac-
TBOPOB MEKTUHA B OTCYTCTBHME JIEKAPCTBEHHOTO BellecTBa ( /) ¥ IpUCYTCTBUU cynbdaTa amukainHa (2), cynbhara KaHaMUATIA-
Ha (3), uedasonuna (4) u amokcunuHa (35), B3Toro B KoHueHTpauuu 0.1 Mosib/MOJIb MoJuMepa.

1eG
y (a) I

IgG

(©) 1

-0.4 0 0.4 0.8 1.2
Igc

-0.4

Igc

Puc. 3. 3aBucumMocTu MonyJst HakorieHu# (/) 1 MoayJist oTepsb (2) OT KOHLIEHTpAaLUM MEKTUHA B paCTBOPE B OTCYTCTBUE ()

u B ipucytcTBuu 0.1 MoJst cyabdara amukanuHa (6). 7= 20°C.

TeJla 00J1afal0oT HU3BKUMU 3HAYEHUSIMU TIpejesia Te-
Ky4eCTH, UTO He TTO3BOJISIET UCITOJIb30BaTh X B Kaue-
CTBE OCHOBBI MSATKUX JICKAPCTBEHHBIX (hOPM.

BBeneHue JieKapCTBEHHOTO BellleCTBa  Cylle-
CTBEHHO CKa3bIBaeTCsI Ha KOH(POPMAIUOHHOM U
HAJIMOJIEKYJIIPHOM COCTOSIHUM TIEKTHHA B pacTBoOpE.

BbICOKOMOJIEKVJIAPHBIE COEAUHEHMUA. Cepus b
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Tak, mobGaBieHue cyibphaTa aMUKallMHa, cyabdara
KaHaMMILIMHA U Heda30InHa, TPeACTABISIOIINX CO-
00i1 HU3KOMOJIEKYJISIDHbIE 3JIEKTPOJIUTHI, B PACTBOP
MOHOTEHHOIO TEKTWMHA BIIMSET KaK Ha XapaKTepH-
CTUYECKYIO BSI3KOCTh, TAK M Ha CTEIIEHb arperupo-
BaHHOCTU IToiuMmepa (puc. 4, Kpusbie 2—5). B To ke
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[n], a1/t
(a)
4
0.025 0.050 0.100 f
o
(6)
2r 1
2
3
/ AN AN 4
! 0.025 0.050 0.100 f

Puc. 4. XapakTepuctuueckasi BSI3KOCTb (a) U CTEIEeHb ar-
perupoBaHHOCTH pacTBOpa ¢ KOHLeHTpauueit 1 r/mi (6) B
3aBUCHMOCTU OT MOJILHOTO COOTHOIIEHHUS JIEKApCTBEH-
HOE BEIIeCTBO : nmoiaumep f. JlekapcTBEeHHOE BEIIECTBO —
cyiabdar amukanuHa (), cyibdaT KaHaMuIIMHaA (2), 11e-
dazonuH (3) u IMOKCUIUH (4).

BpeMsI BBeleHHME DUOKcuauHa (puc. 4a, Kpupas 4)
MIpaKTUYECKM HE CKa3bIBaeTCsI HU Ha KOHpOpMal-
OHHOM COCTOSTHUU (XapaKTepUCTHUYECKOUM BSI3KO-
CTH), HU HA HAAMOJEKYISIPHOM COCTOSIHUY (CTEIIEHU
arperupoBaHHOCTU MaKpOMOJIEKYJ B pacTBope). OT-
METHM, YTO MOKA3aTeshb O B IPUCYTCTBUU JIEKTPOJIAT-
HBIX JIEKAPCTBEHHBIX BEIIECTB OOJIbIIIe, YeM IJIsSl pac-
TBOPOB MHIWBUIYAJIBHOIO IOJIMMEpa WU pacTBOpa
noJinMepa B IPUCYTCTBUM AuoKcuanHa. [1pu aTom Ha-
omomaeMbIil 3(hdeKT CUIIbHEE TIPU OOJIBIIIEM KOJINYe-
CTBE BBEJICHHOIO JIEKApPCTBEHHOTO BelecTBa (puc. 4).

OueBUIHO, UMEHHO IIPYPO/Ia JIEKAPCTBEHHOTO Bellle-
CTBa (RJIEKTPOJIUT WIU HE3JIEKTPOJIUT) MMEET B JAHHOM
cllyyae NMPUHLMITHATIBHOE 3HauYeHWe. B ciydae Hesnek-
TPOJIMTHOIO JIEKAPCTBEHHOI'O BEIIECTBA (IMOKCHAWHA)
XapaKTepHUCTUUECKasl BI3KOCTh U CTeTIeHb arperupoBaH-
HOCTH ITPAKTUYECKU HE U3MEHSTFOTCSI I10 CPABHEHUIO C Ta-
KOBBIMU ISl UHAVBUIYAIBHBIX TTOJIIMEPOB.

BBICOKOMOIJIEKVJIAPHBIE COEAUHEHWS. Cepus b

IIpupona 1ekapcTBEHHOIO BEIIeCTBA OTPaXKaeTCs
U Ha JIUHAMUYECKON (KOMIIJIEKCHOI) BSI3KOCTU
(puc. 2a, kpuBble 2—5). BuagHo, 4yto nmoGaBieHue
cynabdaTa aMUKallMHAa, cyiabdaTa KaHAMUALIMHA U 1ie-
¢dazoMHa K TIEKTUHY COIMPOBOXIACTCS YBEINYCHU -
€M BSI3KOCTU U YMEHbIIIeHMEeM MHTepBajia Mexny C*
U C,, 9YTO OOYCIIOBJICHO MOBHIIIIEHEM MOHHOM CUITBI
pactBopa. [obaBlieHrne AMOKCHUAWHA HE BBI3ZHIBACT
Takux u3MeHeHuii. CrenoBaTeIbHO, BBEACHUE Jie-
KapCTBEHHBIX BEIIECTB HM3KOMOJIEKYISIPHBIX DJIEK-
TPOJIMTOB MPUBOIUT K OoJiee paHHEMY (OPMUPOBa-
HUIO CETKU 3allCIUICHU.

JlobGaBiaeHue JIEKapCTBEHHBIX BEIECTB CKa3bIBa-
eTCcs M Ha 3Heprum aktuBauuu. Ha puc. 26 (kpu-
BbIe 2—J5) XOPOIIIO BUIHO, YTO BCJICACTBUE OOJIBIICH
CTPYKTYPUPOBAHHOCTH MEKTUHA B PacTBOPE B MpPU-
CyTCTBUU cyJibdaTa aMUKallMHa, cyibdhaTa KaHaMU-
LIMHA U Leda30/iIMHa SHEePTUsI aKTUBALMU BSI3KOTO
TeueHMUs1 OOJIbliIe, HEXXKEJIU B OTCYTCTBUE JIEKAPCTBEH-
HBIX BEIIECTB WM MPUCYTCTBUU TUOKCUINHA, KO-
TOPBI BJIEKTPOJIUTOM He SIBIseTCS. M3MeHSIoTCs
TakXXe MOJIYJIb HAKOIJIEHUH U MOAyJb MmoTepb. Kak
cienyer U3 puc. 36, Ha KOTOPOM ITPpUBENEHbI 3aBUCH -
MOCTH MOZYJISI HaKOIUJICHUIX W MOAYds MOTeph OT
KOHIIEHTpAllMU TIeKTUHA B paCTBOPE B MPUCYTCTBUU
cyibdara amMuKallMHa, TNPeACTaBIsIoniero coboii
HU3KOMOJICKYJIIPHBIIA 3JIEKTPOJIMT, MOAYIU HAKOII-
JICHUI U TTIOTepb OOJbIIIe, YeM B €ro OTCyTcTBUE. bo-
Jiee TOTO, Mepexol B rejacodpa3HOe COCTOSTHUE, MPU
KOTOPOM pAacCTBOp YTpauMBaeT CIIOCOOHOCTh K Teue-
HUIO, MPOUCXOIUT He TIpy KOHLIeHTpauuu 10 r/mi, Kak
B OTCYTCTBHE JIEKAPCTBEHHBIX BEIIECTB, a HECKOILKO
paHbIe (rmpu ¢ = 6 1/m1). Takske MOKHO OTMETUTD, YTO
3HAYUTENIBHBI POCT MOJAYJISI HAKOIUICHUI U MOMYJIsI
MOTEPh C MOBLIIIEHNEM KOHLIEHTPAIK ITIEKTUHA B pac-
TBOpe HaOJIOmaeTcsi NpU KOHLIEHTPAMM  OKOJIO
0.4/ (puc. 30), a He 2.5, KaK ObUIO B OTCYTCTBUE
cynbpara amukanHa (puc. 3a).

BcnenctBue 6osee paHHero (GOPMUPOBAHUS CET-
KM 3alleIUICHUI B pacCTBOPaXx IMEKTUHA B IIPUCYTCTBUU
JIEKapCTBEHHOTO BEIleCTBa 3JIEKTPOJIUTHONH MPUPO-
JIBI 0OPa3YIOTCSI CUCTEMBI C IPEAEIOM TEKYUECTH, KO-
TOpBIE 0 OINPEACICHHOTO Mmpejeiia BeayT ceOsT Kak
yIIpyrue TeJia, UCIbIThIBAIOIIME 1O/ BIMSIHUEM Jie-
GOpPMUPYIOIIUX CUJT TOJILKO OOpaTUMBIe Aedopma-
uun. [1py mpMIIoKeHUW CUJIBI OOJBIIIEH, YeM HEKO-
Topasi mpeaenabHasl (Tpenes TeKydecTH), MsTKasl Jie-
KapcTBeHHas1 (opMa MNOpuodpeTaeT CIOCOGHOCTh
HEIIpephIBHO MW HeoOpaTumo aedopMUpOBaThCS
(Teub) (puc. 5). Hanuuue npenena TeKyyecTu odec-
neynBaeT PU3NIECKYI BO3MOXHOCTD JIOKATU3aINU
MSITKOH JIEKAPCTBEHHOM (DOPMBI B OYare BOCITAJICHMSI.

Kak BugHO M3 maHHBIX TAa0J1. 1, Ipenen TeKyJecTH
TeM O0Jibllle, 4yeM 00JIbllle KOHLICHTPaluU IToJIuMepa
M JICKApCTBEHHOIO BellleCTBA (OCOOEHHO B CiIy4yae
MHOTOBaJICHTHBIX KATUOHOB CyJib(paTa aMuKallmHa 1
cynbdara KaHaMULIMHA) B pacTBope. Hanuyue B pac-
TBOpE HE3JIEKTPOJINUTA TUOKCUIWHA He U3MEHSIET TIpe-
JIeJ1 TEKYy4eCTH, TIPOSIBIISIEMBI pacTBOpaMu IIEKTUHA.
Ne 1
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Igt, I1a

(6)

-1

Puc. 5. 3aBrucuMocCTU BA3KOCTU (a) U HANIPsKEHUSA caBUra (0) OT CKOPOCTU CABUIa Y B IOJyJI0rapuMHUYECKUX KOOPAUHATAX
IUUISI paCTBOPOB MeKTrHa ¢ KoHueHTpauuei 10 (7, 2) u 20% (3), conepkalux cyibbhar KaHamMulMHa B KoHLieHTpauuu 0.05 (7, 3)

u 0.1 monw/1t (2). T=20°C.

Takum 06pa3oM, ITOCKOJIBKY MEKTUH — 3TO MO -
3JIEKTPOJIUT, 10OaBJIeHNE JICKAPCTBEHHBIX TTpernapa-
TOB (HU3KOMOJIEKYJIIPHBIX 3JICKTPOJUTOB) K €T0 pac-
TBOPY B IIMPOKOM AWAara3oHe KOHIIEHTpAaIili Cco-
MMPOBOXIAETCSI NU3MEHEHUSIMU B KOH(MOPMAIITMOHHOM
W HaIMOJICKYJIIPHOM COCTOSTHUM TIEKTHHA. MOXHO
yTBepKIaTh, YTO JIEKAPCTBEHHBIEC BeEIleCTBAa 3JICK-
TPOJUTHOM IPUPOIHI, a OCOOEHHO TE, YTO TPEACTaB-
JISTI0T cO0O0If MHOTOBAJICHTHBIE KaTWOHBI (Cyabdar
aMHUKalliHa W CylTbdaT KaHaMUIIMHA), (aKTUIESCKHN
SIBIISTIOTCST MOIM(MPUKATOpaMU TTOJTUMEPHOM MaTph-
IIbI, BIUSIIOIIIMMI Ha HEKOTOPBIX CBOMCTBAX SKUIKHUX
1 MSITKUX JICKApCTBEHHBIX (popM, (popMHUpPYyeMBIX U3
pacTBOPOB MEKTUHA.

Ha pwuc. 6 mrs mpuMepa MpuBeneHbl KMHETHYE-
CKue KpuBbIE BbIxoAa lieda3zoivHa U3 PacTBOPOB
MEKTUHA C Pa3JIWYHbIM COOTHOIIEHWEM TMOJUMED :
nedazonnH. O6palaeT Ha cedsl BHUMAaHME TOT (DaKT,
YTO CKOPOCTb BBICBOOOX/IEHUS JIEKAPCTBEHHBIX BeE-
ILIECTB TEM MEHbIIE, YeM O0Jbliie JIEKAPCTBEHHOTO
BEILIECTBA HAXOAUTCS B paCTBOPE. AHAJIOTUYHbBIE 3a-
KOHOMEPHOCTU HabJI0AaI0TCs U IJIs1 PACTBOPOB MEK-
THHA B IPUCYTCTBUU IPYroro JIeKapCTBEHHOTO Bellle-
CTBa 3JIEKTPOJIUTA — CyJibdaT KaHaMUuLnHa. O4eBU/I -
HO, TIOBBIIIEHHAsI CTENeHb CTPYKTYpPOOOpa30oBaHUSI
MEeKTUHA B MIPUCYTCTBUU HU3KOMOJIEKYJISIPHBIX 2JIeK-
TPOJIUTOB MPUBOAUT K YCUJIEHUIO 3(pheKTa MPOoJOH-
TMPOBaHMS BbIXO/a JIeKapCTBEHHOTO BellecTBa. [1pu
3TOM CKOPOCThb BBICBOOOXIEHUSI JIeKapCTBEHHOTO
BellleCTBAa YMEHbIIIACTCS U B cTydae kUKot (1%-Hbrit
pacTBOp MEKTUHA), U B cliydae MSTKOM JIeKapCTBEH-
Hoit ¢popMbl (10%-HbIil pacTBOp MeKTHUHA). B mpu-

BbICOKOMOJIEKVJIAPHBIE COEAUHEHMUA. Cepus b

CYTCTBUU OMOKCHUIWHA CKOPOCTb BBICBOOOXICHUS
JIEKapCTBEHHOTO TIperapaTa TOXe YMEHbIIAeTCsl TPU
YBEJIUYCHUU €TO COJIePKaHMsI B paCTBOPE, HO B MEHb-
mreii creneHu (Tadir. 2).

Takum obGpa3om, HaJM4uMe B pacTBOpE ITEKTHHA
HU3KOMOJIEKYJISIDHBIX ~ JICKAPCTBEHHBLIX  BEIECTB
BJIEKTPOJIMTHOI PUPOIbI IIPUBOIUT K LICTIOMY PSILY
U3MEHEHUI B KOH(MOPMAIMOHHO-HAIMOJIEKYJISIP-
HOM COCTOSIHUH TTojimMepa. Cpenu HUX CXKaTue Mak-
POMOJIEKYJISIPHOTO KITyOKa, YBeJIMYeHNe CTeIIeHH ar-
pPErupoBaHHOCTU MaKpPOMOJIEKYJI B PACTBOPE, MOBBI-
IIeHUe IUHAMMYECKOM BSI3KOCTHU, OoJjiee paHHee
¢opMHUpoOBaHUE CETKU 3alleIUICHUI U ITOTEPU TEKY-
YeCTH, a TAKXKE POCT S9HEPIUM aKTUBAIIMU BSI3KOTIO Te-
yeHUs. YKa3aHHBIe M3MEHEHUSI HaXOAsIT CBOE OTpa-
XKeHHE B KWHETUKE BEICBOOOXIEHHS JIEKAPCTBEHHBIX
MpernapaToB M3 XUIKWAX U MSITKMX JIEKapCTBEHHBIX
¢dopM: yeM OOoJIbIIE IEKAPCTBEHHOTO BEIIECTBA 3JIEK-
TPOJUTA IIPUXOAUTCS Ha MOJIb IIOJIMMEpa, TeM Mel-
JIEHHEE OHO BBIXOOUT U3 XUIKOU U MATKOM JeKap-
CTBEHHOI (hOPMHI.

3AKJIIOYEHHME

JloGaBiaeHNe JI€KAPCTBEHHBIX BEIECTB DJIEKTPO-
JIMTOB, BAMUSIOIINX HAa KOHMOPMaIIMOHHOE U HaIMO-
JIEKYJISIPHOE COCTOSIHME TIEKTUHA B pacTBOpPE, O3B0~
JISIET TIOJIy4YaTh CUCTEMBI C BBIPAXXCHHBIM IIPEICIOM
texkydectu (50—130 ITa), peonorudeckue xapakTepu-
CTUKM KOTOPBIX COOTBETCTBYIOT ONTUMYMY KOHCH-
CTEHLIMH TUAPO(GUIBHBIX Ma3ei B IMaria30He TeMITe-
patyp 20—40°C, T.e. B yCJIOBUSX, OTPaxKalolInX Xpa-
HEHME M HEIOCPEICTBEHHOE NPUMEHEHUE MSITKUX
Ne 1
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Ta6omuna 1. [Tpenen TekydyecT pacTBOPOB NMEKTUHA B TPUCYTCTBUU MOAMMDULIMPYIOIIUX 1TOOABOK

KoHueHTparust ToGaska KoHueHTpauus ITpenen tekyuecru, [Ta

noauMepa, I/mi 00aBKU, MOJIb/JI 20°C 30°C 40°C

10.0 - - - - -

CynbdaTt aMuKalmHa 0.05 — — —

0.10 3.8 - -

Cynbpar KaHaMUIIMHA 0.05 — — —

0.10 3.5 — —

Lledazonuu 0.05 — — —

0.10 — — —

I'muuepun 1.50 — — —

3.0 4.8 3.5 —

JduoxcnamHa 0.05 — — —

0.10 — — —

15.0 — — — — —

Cynbpar aMukanmHa 0.05 45.4 29.8 18.6

0.10 59.0 46.2 31.3

Cynbdar KaHaMULIMHA 0.05 30.4 18.6 12.4

0.10 55.8 39.5 25.1

Ledazonun 0.05 — — —

0.10 — — —

Imuuepun 1.5 45.9 41.6 38.1

3.0 68.1 62.3 56.8

JIokcuauH 0.05 — — —

0.10 — — —

20 — — 30.4 23.5 6.8

Cynbdar amukalmHa 0.05 98.4 56.9 35.8

0.10 128.6 104.8 71.5

CynbhaTt KaHaMALIMHA 0.05 67.5 34.3 28.7

0.10 90.8 86.3 44.3

Ledazonuu 0.05 24.8 13.1 —

0.10 44.4 23.4 6.7

muuepuH 1.5 113 103.6 95.4

3.0 134 136.7 105.2

JInokcnauH 0.05 — — —

0.10 — — —

Ta6amma 2. CKOpoCTh v BBICBOOOXIECHMST JIEKAPCTBEHHOTO BEIIECTBAa M3 paCTBOPOB MEKTUHA ¢ KOHIEHTparyei 1 r/m,
conepKallux JeKapCTBEHHbBIE BEIIECTBA PA3IMIHON MTPUPOIbI

CkopocThb v (%/MUH) TP MOJILHOM COOTHOIIICHUHU TTOJIMMED : JIEKapCTBEHHOE BEIIIECTBO
JlekapcTBeHHOE BEIIECTBO
1:0.001 1:0.01 1:0.1
Ledazonun 0.53 0.25 0.12
Cynbpar KaHaMUIIMHA 0.61 0.48 0.18
JnokcuauH 0.73 0.54 0.50

BBICOKOMOJIEKVYJIAAPHBIE COEJUHEHUSA. Cepust b TtomM 65  Ne 1 2023
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Puc. 6. Kunetnueckasi KpuBas Bbixoza 1ieha3ojinHa U3 pacTBOpa MEKTUHA ¢ KOHIIEHTpanueil 1 T/m1 1 MOTbHBIM COOTHOIIIE-

HUeM nekTuH : nedazomun 1:0.01 (7), 1:0.05(2)m 1:0.1(3).

JIeKapcTBeHHBIX (opM. OOHapyXeHHOE BIIMSIHUE Jie-
KapCTBEHHBIX BEIIIECTB Ha COCTOSTHHE TIEKTHHA B PACTBO-
pe MO3BOJIUT KOHTPOJIUPOBATH CKOPOCTh MX BHICBOOOXK-
JIEHVIS W3 SKUIKMX U MSTKUX JIEKapCTBEHHBIX (DOPM.
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