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o$t,tqlra.rbHoro onnoHeHTa Ha auscepraul.IoHHyro pa6ory lUaucapa Or'lua

MoxaMaaair'l na relty <<<Du:tzro-xI4MI-I'IecKue cBoicrBa 3MyJrbcrroHHr'IX

MLlKpol(ancy[, cra6unu:ltpoaauulx xoMnreKcaMI'I JIaKTor:ro6y:uruoa c

pa3rI{TIHbIMI'l neKTIIHaMI'I>)' npeAcraBlenuoi na col'tcraHr'Ie yqeHor creneHt,l

KaH.[IZnaTa XI{MI4qeCKUX HayK no cneulrarbHocTlI

02.00 04- $n:auecKal xI'IMIrt

B coepeueuuor.l Ml'lpe 3MyJIEcI'IoHHbIe MnKpoKancyJlbl Ha IJIrr Iu4poKoe

npuMeHeHrre o Saptlauenru'recr<oft u nuuesoi orpacJlrr HaPo'4Horo xo3atcrBa'

3to yra:uoaer sa neo6xoanuocr; uccneaoBan{fi Qlr:uxo-xrn'rlrvecxux ocHoB

Sopurponanur sMyJIEcI'IoHHLx MI'IKpoqacrI{Ir' B3aI.IMocBtsIi ycroiiqllBocrl'I

,rynu*r 
" 

creneuu a4cop6uull aKTI{BIloro riHfpealreHTa or raKllx Sarropon rax

npr,rpoaa 6Iaonoluvepoe, cnoco6nocrb HacJIauBaHI'It noBepxHocrri MacrtHblx

qacrur-I, x[M[qec(]ix, 3llet<TpocrarficrliqecKlix :QQerron Ha noBepxHocrh

pa:ae,ra Sa: vac,ro/eo.{a l,t:ru soAa /N{acJIo B or'{eJlbHocru OaHofi rl: BaxHerulx

3aAa.r coBpeMeHHoi Qu:uuecxoi xll'tulr 6uonollluepoB tBJuerct co3'4aH!Ie

cynepMoneKyJltpHrlx crpyKTyp HaHoMerpoBblx Pa3MepoB' o6lalarourne

nolre3HbtMr4 croficrsaNfz. Hapx.4y c BLIIIeI,I3IOXeHHEIM, OAHO' U3 aKTyalIbHLIx

npo6:rerrlofi coBpeMeHHofi HayKrl, Ha crrrre $l,t:rzuect<ofi I'I KonloI'IAHoi xllMxu'

6uorexnonorutl lt $apllauelrut<u' tBJlterct co3aaHl'{e Br'IcoKoKoH-

IIeH'IpUpOBaHHblx 3MyJrSCLOHHr'IX CUCrer\a' ueo6xogllMblx AJIf, npolj3BOACTBa

Qymuronalrutx nr4rIIeBLIx npoayKToB cl4creM AocraBKn JIeKapcrBeHHbIX

BeulecrB rr nrrueBbx I'IHfpeAI'IeH'fOB'

,(ncceprauuouual pa6ora Illaucapa OirauAa Moxar'Iaaalll npeacraBJlter

co6oi pyKonlacb, Il3JIoxeHHyru Ha 100 crpauuqax rovnlrorepnoro ua6opa'

c o c r o r l T r r 3 B B e . 4 e H u t ' 3 r : r a n , n o c B t u l e H H b l x o 6 s o p y n l ' I T e p a r y p b l '

3KcrrepLIMeHraJ'ILH oA qacrw, pe3yJlbraraM tzcc:reaosaHl.Ii' tu o6cyN'4eunro'

uur"ooo". Ona coaepNltr l7 pl'tcyHxon r'r 8 ra6luu' cnHcol{ ucnorb3oBaHHoii

ru repa rypbl. exrtoqaloueii 166 Har'lMeHoBaHhi

Bo eseaeHuu anccepraHToM o6ocuogaHsl arTyaJll'Hocrb reMr'l' UeJIL'

3aaaqu, HayqHaq HoBIEHa, npaKTr'IqecKa'r 3HaqllMocrb r4'(OCTOBepHOCTb

noJryrIeHHbIX pe3ynbraroB' B IIeJIOM pacKpblro ocHoBHoe co'qepxaHlie

sr,rnorHeHHoi Al4ccepraul'Ionuoi pa6oru'

B nepsoii uase (nr'rreparypulrfi o6sop) paccluorpenu Meroqbl norfleHus

6uono:rul'repur,rx KoMflJIeKcoB Ha ocHoBe TIeKTI'IHoBIIX noJrncaxaprraoB

KoHrleHTparaMli pa3JrI'IqHbIx I'l3oMepoB larromo6ynuna Moro''IHofr ct'IBoporKll'

r(aK [eKTLIHbl 6lolo,rlluepu rl: gogo6Hog'rsel4l'IX

cbrpbt, qBrtrorct ocHoBoi .4JIt co3'uaHl'Ig

BeluecrB, TaI( KaK OHI'I ycroiiuualt K '4eicrBl-rm

flora:auo, vto

pacrliTe'{bHofo

JleKapcTBeHHblx

TiCTOqHTIKOB

Hocureret

QepMeHroB



BepxHefi qacru xeflyaoqHo-K}lueqHofo rpaKTa lt' Ilonaaa,I B TOJICTyIO KI'IlrIKy'

cneqr.rouqecKu pacnaaarorct Ha nore3H6le AJUI MIrKpOoJIOpbr Bell]ecrBa -

KopornouenHble r(IipHble Kllclrorbl flo4veprnyro' qro Haptay B

o6rqenpuumr,rvu MeroAaMri o la6oparopnu <<XuMtlt BblcoKoMoJreKy[tpHblx

coeAl*renufi>> zrxctvryra xlrMrtlt Axaaeulzlz uayr Pecny6lurl't Tagxurucrau 6rn

pa:pa6oran cere(TI.IBHbIfi MeroA B6IAereHIlt nanrorno6y:ruuoe I'I3 KoHIreHTpara

ronottol cr,lBoporKl4,{yruan6lrncnoro Moroqsofo xou6unara <Caoaar>' c

npraMeHeHueM ynlrpaQtl:rsrpauuu 3rnv MeroAoM MoxHo oraeJlllrb Ka3eLH I'I

als6yltuuu MoJIoqHoa cblBoporKrr or 'rarror'ro6ynunoe B 3Tofr xe

la6oparopttn npoBeaeHbl IrcoJleaoBaHut flpoqecca noryr{eHl'1t MI4KpoKancyJI Ha

ocHoBe KoMnJleKcoo6pa:oaanlrr pa3rliqHblx Hl'l3KoMerIlJII'IpoBaHHI'IX rleKTItHoB c

KoHueHTparoM larromo6ynuna B cllcreMe lrac:ro/ao4a floxagano' qro ua

npouecc o6pa3oBanu.r ycrofi'rmux euynlcl'Ifi t4 crerleHL Hacr'IueHl{fl I{x

iIeKapcrBeHHbIM BeurecrBoM Bnllgror rlpllpoAa 6uololtllrepoe' Irx coorHorreHl4e'

MoneKyJrtpHaJI Macca nenruna, pH l't I4oHHat cI4JIa pacrBoPa'

Bropar r:raea ,AtlccepraqlloHuofi pa6orbl nocBslqeHa MeroaaM IroJlyqeHnt u

LIccJIeaoBaHr4t Qasuxo-xuwuecrux xapa(Tepl'IcrllK rloJryrleHHhlx

3MyJrbcI.IoHHbtx MI'IKpoKancyJI, cra6u:rusupoaanusx KoMnJleKcaMn

:rarror:ro6ylIlHon c pa3JII-lqHbIMI-I neKTriHaMI'I '{ltccepraurov altg noryqeHl'lt

?MyJrbclioHHblx M14I(pOKa[cyJI I',ICnOJr63OBaH6l pacrBopHTeJlI-i' HeopraHl,IrtecKI{e

coJrr{, KlrcJlorbl, ueJlourl MapKII (x q) rrPoll3Boacraa <Sigmo' ClllA'

Hr,r3KoMerl{Jll.lpoBauuue (HM) KoMMepqecKne rleKrl'lHbl I.13 ulrrpycoeltx: HM-31

(GENU 12 CG-CP Kelco, USA), creneur erepuQr'traunr (C3) 31%'

co.qepxaHl4e mrlaKrypoHoBoll xuc'roru (fK) - 69 0%' Mw- 308 KA; u HM-9

(GENU L/200-CP Kelco) C3- g%, fK- 69,6% Mw -466 K[ (CP Kelco' USA)'

Taxxe 6u:ru IicnoJI63oBaH6I IIeKTHHI,I, BLIAe[eHHEIe I1o 3anaTeHToBaHHoMy

Meroay 6srcrporo rl{apoJllz:a I'r: Mecruoro pacrI4TeJl;Horo cblpbt:

u"r"o*ot"trntpo"aHHblfi t6[o'{HEIfi (Mylruuo6a'4crrzii p-u Ta4Nrn<ucraua'): C3

-5?%, fK -68%0, Mw -134 K,{ u Hn3KoMerHrlr4poBannsri s6roqHlti nexruH

(lllaxpunaycrr'Ii p-n Ta,4xurucrana,): C3 - 40,3%' lK - 58 3%' Mw - 112'7 KA;

HM-nexruu, ?KcrparI'IpoBaHHbIft rz3 Kop3]'HKl'l rloacoJlHeqHr4Ka (Kfl 120-5-2M):

C3 -35.5%, fK- 82.0%, Mw - 72,6 K[ Cnoco6 noryqeHt'Is 3MyrIbcI'toHHbIX

MllKpoKarlcyJr npulegeHo noapo6uo'

.n,,uoqerrr<l,Icta6ltl luoctn,nolyqeHHble3MyJIbcI-loHHbIeMl,IKpoKancynbl

6run pa:ae,renu Ha ABe fpynn;l ri coxpaHellbl B creKJItHHBlx rpaayr'lpoBaHHhrx

npo6nprax. flepeyro rpynny ocraBJItJrI'I npu rovnaruofi reMneparlpe (22-25 "C)'

BTopyrc - BriaepxxBaJln B xoJIoaIiJIbHI'IKe npn 4" C Cra6unr'nocrl 3MyJIbcr4I.l B

o6onx rpynna-r I{ccJIeAoBaJII{ qepe3 AeHI' I'I B TeqeHlur Mecqqa nyreM pacqera

npoueHr a xPeuoo6Pa:oaaHl s -



Arg ttcc:reAoeaglit KriHerI-IKL sHcso6oNAeHl'ls JIerapcrBeHHofo BerrecrBa

ll: uoae:rr'noii cucTeult .{ocTaBKI'I JreKapcTBeHHLlx BeulecTB Ha ocHoBe

loJlyqeHHsIX 3MyJlbcuoHHbIX MrrxpoKaflcyJI, a]lccepraHToNl 6stnlt [cnom:oaaHlt

6yQeprr, r'roae:rupyrorqre cpeay xe.try.AKa (HCl/ KCI 0.2M' pH 1.2) u cpeAy

KrrlreqHlKa (0.2M $ocQarusln 6y$ep, pH 6 4). C 3rofi uer;to BbIcylIeHHr'Ie

KoM[JreKcsr B Kolur{ecrBax 50 }rr 6Hnli sanuru 50 vl 6y$epa pH l 2 u pH 6',4 z

npo6uprax c npI'ITdprLIMI.I npo6xaul't. flpo6u norrlerqa:ra a repivrocrar nplr 37oC l't

qep93 onpeAereHHr,Ie npoMexyrKl'I npeluenu 6rlilu 3aMepeHbl Qorolrerpuuecxlru

MeroaoM 3KorI'IHKITI{Io pacrBopaB npu 355 nu. KoJrfiqecreo arrcao6ograelterocl

Jre(apcrBa onpe,[eJreHo no xanu6poaovuoMy rpaQliKy, nocrpoeHHoMy no

craH.4aprHoMy rIlIPoKcliKaMy, TaK KaK B Kar{ecTBe reKapcrBeHHofo npenapaTa B

cocraBe noJIyr{eHH;tx vtlxporalcy:r 6bL'I }lctloJIb3oBaH IMpoKcl'IKaM'

ycroalu Qoplrzponannn
Mr.rKpoKancyJl Ha ocHoBeBbICOKO. It HTI3KOMETI,IJIIIPOBAHH6IX IIEKTI'IHOB C

Tperu rJIaBa ,[uccepralrllounofi pa6orsl nocB{lueua o6cyN4entlro u

o6pa6orre noryqeHHblx Hayr{Ho-npaKrl.rqecKlrx pe3ylbraroB' flpuaegeHlr

II XapaKTepI.IcTllKa noJrrIeHHbIx SMyJIbCr-tOHHbIX

KoHrIeHTparoB 6enxos N'IoroqHofi cblBoporrl' I4syven npouecc Qoptltllpoeanur

M(KpoKancyJI Ha ocHoBe rolrn:rexcoo6pa:oBaHrfi BblcoxoMerl'IJlrrpoBaHHblx

neKTr,rHoB c pas:ruuuoi crpyxrypoi, BbrAereHHLle I,I: t6roK fi ulrTycoBr'Ix' c

KoHrreHTparoM raxror:ro6y:runa Ha noBepxHocrtl 3MyJ16cI'IoHHEIx qacrl{Ir

Nrac:ro/eo,qa, cnoco6nrrx :QQerrueno 3axBarlrBar; reKapcrBeHHbrx BerrecrB'

Haiaesrr onrrrMfibHble ycJIoBI{e aJIt rloJlyqeHrrt ycrofiuuarx :t'tylecr-rfi

rocpeacrBoM l't3MeHeHI-It uoHHoii cl-]rLI cl{creMbl' cnoco6Hoi noBbIcI'ITb

a$sexrrleuocrl a,TIiHbI [e(TaHoBoii uenu n o6pa:osarl npouulrii cloi ua

noBepxHocrl,I Macro/eoaa. florasaHo, ero yBelruqeHlle $paruur 6enxa B crcreMe

c q6noqnsrv BblcoKoMertrJtllpoBaHHblM TIeKTIzHoM He BJIt'Iter Ha Korur{ecrBo

[HKancyn[poBaHHoro rleKaPcTBeHHOfO BeUIeCTBa rIO CpaBHeHI'ir{) c qI'ITpycoBblM

BT,ICOKOMeTI,IJII4pOBaHHT,IM rlCKfItHOM, CnOCO6HUU 3aXBaTbrBarE 6o:ILruee

KoJrrrqecrBo JreKapcrBeHHoro BerlecrBa, oAHaKo B o6ollx clyuaxx npoucxoaltr

yMeHblreHrie o6rdua euy,ucuii r'r xo,'rriqecraa 'lacrl'lu B ficcneayeMblx

3(cnepIMeHTaJIT,HBIX ycnoBlrtx Koll'Ir{ecrBo 4o6aaleuuoro nexruna 6suo

IocraroqHo 6o:uuruu Art o6ecne'{eHl'I.f, 3Jle(Tpocrarl'IqecKofo I'I crepuqecKofo

orrarlKrrBaHlrt neKTI'IHa Ha noBepxHocrl't pa:4ena uac.no/noaa ycnoBlig AJIS

nonyqeHut cra6u:rr,noi 3Mynbcl{Ii c BLIcoKr'IM 3axBaroM JIeKapcTBeHHLIX BeIrIecrB

3aBucur or crpyKrypbl nexrtlna, MoreKyntpHoro Beca, ycnoeni cpegu (pH u

I{oHHar cIiJIa pacrBopa) u cooruouenus 6eror/neKrI'Iu.

Pa:pa6oraHur,re c[creMbI AocraBKrr JIeKapcrBeHHbIX BeluecrB B Bti,{e

3MyJrr,crzoHHbrx Mr{KpoqacrIII.l npoaeMoHcrpl'IpoBalrli cnoco6Hocrb 9O$eKruBHo

3aXBaTbIBaTb JIeKapCTBeHHbIX BeIU€CTB' qTO flpeACTaBIteTCs BaXHI'IM npU



co3aaHI.IH Cr4CTeM AOCTaBKII I4HbeKLIfiOHH6IX Il aSpO3OnbHbrX JTeKapCTBeHHbIX

BelltecrB.

3gecr xe yKBaHHo, qro npn ,qo6asreHnli Hr43KoMerrrJrr4poBaHHr,rx

IeKTI.IHoB c sr,rcoxofi rurorHocrLro 3aptAa B cllcreMe npol,Icxo.{HT Q:roxy:r.rqul
MuKpoqacruu, cra6u,rrz:npoaanuux 6era-:rarror:ra6y:ruua, BcJreAcrBI4e

3JIeKTpOCTaTLIqeCKO|O B3aUMOAefiCTBtlg npOThBOnOflO)t{HO 3apt)KeHH6rX

6lzono:llllrepoo I-l BbITecHeHI.lt JIexapcrBeHHbIX BeuecrB I.t3 Mlil(poqacrr.ru B

Bo.qHyro Qa3y, Taruu o6pa:olr, B p$yJrbrare npoBe.{eHHbrx r.rccJreAoBaHhii

arrccepraHToM uaigeuu onrI,IMaJIbHbIe ycJIoBLIt noJIfIeHHt cra6IlJIbHEIX

Mr.rKpoKancyJr B 3MyrBcr4oHHoil clrcreMe Macno/BoAa npr,r pa3nr4qHr,rx

coorHorueHrlrx r(oHqeHTpara JIaKToruIo6ylLIHa/ HIi3KoMerI4nIipoBaHHbti neKTxH, c

MrrHrrMtLIrbHbrM pa3MepoM I,I MaKOI-IMaIbHLIM KOJII{qeCTBOM rIaCTI.Iq B eAI,IHIjqe

o66gMa, 3QQeKTraBHo 3axBarsnaroulux neKapcrBeHHbrx BetrlecrB. floxa:auo, uro
noJr1^reHxe cra6u:rsnoi 3MyJr;cln c BbrcoKof creneH;ro riHKancyJrr4poBaHrr{
JreKapcTBeHHbrx BeuIecTB, 3aBr]cI-IT oT TI,IIa neKTIlHa, nJIOTHOCTIi 3apt,4a,

u pecny6nuraHcxr,rx nayvurrx rolrQepeHrlurx,
Hap.rgy c Br,rurer-r3lroxeHH6rMr-r aocruxeHuqMr.r B .{ucceprarluoHHoii pa6ore

,{o[ylleH6r a He(oropr,re He.{ocrarKu, ycrpaHeHr4.f, roroprrx neo6xoguvo 4o
oQuqua:uuoi :arquru.

1. B clucKe coKpax1enxfi He npxBeAeHbt Bce coKpalleHli{,
uc[oJll3oBaHHr,re B TeKcre 4uccepraquonnoi pa6oru, a raK xe He Bce
coKpalqeH[r cooTBeTcTBy]oT coKpaqeHHLIM cocJIoBI.{tM llcnoJrb3oBaHHLIMI.I B

reKc re !uccep rauhou noi  paOorur .
2. Bo Bcex ra6:rnqax, yra3ErBarorqux Ha xapaKTeprrcrrrKy rroJrfreHH;rx

3MyJILcltoHHbrx Mur(poxancyJ'r u B TeKcre ,{[ccepraul-toHHoi pa6orr,t uo.rsnoe

Mo,.rexyJrspHot Maccbl, yc,roB[[ cpe4rr (pH u [oHHar cu,ra pacreopa),
coorHorueHt,tr 6uonolnlrepoe [r r{x arpernpyroueii cnoco6Hocrr.

B amopeQepare npuBe,{eHo ocHoBHoe co,qepxaHrze 4uccepraqnonnoii
pa6orn, flo MarepaaJraM Ar,rccepraur.roHHoii pa6orur ony6,nuronaso 5 crareft g

xypHanax peKoMeHAoBaHHbx BAK P<D, 2 re:ucoe 4onJraAoB Ha MexAyHapolH;rx

COOTHOUIEHI{E

Hl4 3KoMeruJrlzpoBaunrx -n6nouuux, qI,ITpycoBBrx Ii noAcoJIHerIHbIX neKTI.IHoB

KoHr{eHTpara ,raxror,ro6ylnna c B6rcoxo- 14

noKa3aHo ronlr<o o4uoii qu$pofi, vro He crr.rKyer c lpuaenenuoi e4truqei
ll3MepeHrl{ - vo.rt/ttro;rr,.

3. Hen:yuena roKcrr(olorlrqecKoe AEIICTBHE

3MyJILCIIOHHbIX MI-iKpOKanCyn B OpfaHH3Me OIT,ITHLIX XIiBOTHbTX

COOTBCTCTBCHHO.

4, B pa6ore npu o6cyNAennu pe:y:rbraroB HeaocrarorrHo paccMorpeHbr
coIIpoBoxaarcrq[e xHMI.{qecKue [poueccbl.

noryrreHHbIX

lI qelloBeKa



5. B cllrcxe [cno,'r63oBaHHoii Jrr.rreparyph], B pyccKux Ha3BaHr,rrx Bcex

nrrreparyp, BcTpeqaloTct oTneqarKx Ha aHrlr.tiicKoM rr3brKe, Koropblx cJIeIyeT

rrepeBecrH Ha pyccKHt {3brK.

O4nano, npuaegeHHlte He.qocrarKl.I He Br[rror Ha qeHHocrb noJrf{eHHLIX

pe3yJrbTaToB sstno,'rHeHHoii 4zcceprauuounofi pa6onr. Ha ocnose
Bbr[ren3JroxeHHoro cqr]Taro, qro Aucceprarluonnax pa6ora Illancapa Our.r4
Moxauaaa:ru Ha reMy <<@u:utto-xlll.tlqecrue csoficrsa 3MyJIbcI.IoHHLtx
MI.IKpoKancyJI, cra6nnusupoaanusrx KoMrrJreKcaMI.I larrol,ro6y,runoa c
pa3JIXr.IHbIMLl neK TIIHaMH), {BJrreTcr 3aKoHqeHHLrM HayqHbrM Tpy.qoM. r1o

coAepxaHxto n o6T evy coorBercrByer rpeboeaunsr't nynrroa 9-14 llo:roNenns
o rlp[IcyxAeHx].r yqeHbrx creneHet, yrBepxAeHHoro flocraHosrreHueM

Ilpaaurenrcrra P@ or 24.09.2013 r. Ns842, a ee aBrop 3ac[yxaBaer rcKoMofi
yqeHoit creneHx r(aH,qr4Aara xaMr,rqecK[x HayK no c eqr,raJrbHocrr,r 02.00.04-
dIr3I-t,tecKat x14MI4t

OQuqua.ilrusrfi onnoneur,
KAHITiAAT XIIMIIqCCKI-IX HAYK,

l.r.o.roqenra ra$e.qpu o6qeii
u neopranuvecrofr xnuul,t

TaANarcroro rocy.4apcrBgHHoro
llegarornuecxoro yHuBepcHTera
rveHn CaApur.4nua Aiun Tonos A.O.
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