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AKTYaJIbHOCTH UCCJICIOBAHUS

C pa3BuTHEeM COBPEMEHHOU (hapMaKOJOTHH MapalIeIbHO CYIIECTBYET CO3/IaHUE
HOBBIX CHUCTEM U CPEJICTB JOCTABKH JICKAPCTBEHHBIX CpPeACTB. Bo Bcem mupe 0oKoio
285 MWUIMOHOB YEOBEK CTPAJAl0T OT HApYIIEHUs 3peHUs], pudeM 19 MUTIIMOHOB
9TO AeTH, a 39 MITHOHOB nopaxkeHsl cienotoit (Mud. 6romn. Ne282, asryct 2014r).
Ha cerogusitinuii 1eHh B MUPOBOM O(PTaIBMOJIOTHU WM3BECTHO MHOXKECTBO CHUCTEM
JIOCTaBKM JICKAPCTBEHHBIX TIpErapaToB B TKaHM Trjaza IS MOpO(UIAKTUKH
UH()EKIIUOHHO-BOCTIAIUTENIbHBIX  maronoruit.  [lomaBnsitoree  OOJIBITUHCTBO
o(pTaTbMOJIOTOB  KCHOJIB3YIOT TPAJAUIIMOHHBIM CIOCOO JIOCTaBKH JIEKApCTBA —
rnasnbie Karmd. OJHako, 3TOT METOJI UMEET PsJl HEJOCTAaTKOB, B YAaCTHOCTH 3TO
BbIMBbIBaHHE OoJiee 90% JiekapcTBa U3 ri1a3a, BCACHIBAHKUE Ye€pe3 CIUZUCTYIO B OOIIUN
KPOBOTOK, UTO JIeJIaeT HEOOXOAUMBIM MPUMEHEHHUE YaCThIX MHCTIILIANNKN (A3HabaeB
M.T. 2010, BoxmskoB A.B. 2007, Maiiuyk FO.®. 2003, MunosanoBa JI.H. 2002,
Wispelway B. 2005, Washington N. 2001).

eab ucciaenoBanus

Pa3paboTka HOBBIX MYKOAJIr€3UBHBIX INIa3HBIX JIEKAPCTBEHHBIX ()OPM Ha OCHOBE
HOJTMMEPOB (MTOJUAKPUIOBOM KHUCIOTHI, METHIIEUTI0N03bI U Pluronic F127) u onenka
uX 3PPEKTUBHOCTH JICUCHHUS HA MOJICIH MATOJIOTMU POTOBUIIBI B KCIIEPUMEHTAX IN
Vivo.

3agaum uccjaeq0BaHuA
1. Pa3paGorarh HOBBIC JIeKapCTBEHHBIC (OPMBI MUIPOQIIOKCAIIMHA B BHJIEC
MYKOQJIT€3UBHBIX IUICHOK M TeleoOpas3yIomux pacTBOPOB C  MOCIEAYIOIUM
H3yYEeHUEM HX IIEPEHOCHMOCTH B DKCIIEPUMEHTax IN VIVO;

2. Pazpaborars MaOMHBa3MBHBIE METOJIUKH HCCICAOBAHUS YACPKUBAEMOCTH HA
rjia3aX MyKOaJTr€3UBHBIX JICKAPCTBEHHBIX (POPM B SKCIIEpUMEHTax in Vivo;
3. OG6ocHOBaTh BO3MOXXHOCTb HCIIOJIb30BAHMUS DKCIICPUMEHTAIBLHON MOJEIN

THOWHOM S3BBI POTOBHIIBI Y KPOJIUKOB IS OLIEHKH 3 (HEKTUBHOCTH JICUEHUSI HOBBIMU
MYKOJIT'¢€3UBHBIMHA JICKAPCTBCHHBIMU (pOpMaMH B IKCTIIEpUMEHTaX IN VIVO;

4. N3yunTh ¥ TPOBECTH CpaBHUTENBHBIA aHAMH3 3(PGEKTUBHOCTA PA3ITHYHBIX
JIEKApCTBEHHBIX (POPM MPHU JICYEHNUU SKCIIEPUMEHTAILHOW THOMHOM 513BbI POTOBUIIBI;
d. OneHuTh OMOJOCTYITHOCTH IHUMPOQIOKCAIIMHA, 3aKIIOYEHHOTO B Pa3INYHBIC

IJIa3HBIC JICKAPCTBEHHBIE (OPMBI METOJIOM BBICOKOA(D()EKTUBHON >KHIKOCTHOMN
xpoMartorpaduu.

Hay4yHasi HOBH3HA HCCJIeI0BAHMS

BrepBeie i1 Je4YeHHUS TATOJIOTHH POTOBHIIBI IPEIIONKEHBI MYKOAITC3HBHBIC
TJIa3HBIC JICKAPCTBEHHBIC IUICHKA Ha OCHOBE KOMOWHAIIMKA MOJUAKPHIOBOM KUCIOTHI
1 METHIIEIUTI00361 B mporopiuu 30/70 %, u reneoOpasyroniye pacTBOPHI IJIs Tj1a3
Ha ocHoBe Pluronic F127, cogepxkaniux L®.



BnepBeie  pa3paboTaHpl ~ MaJIOMHBA3UBHBIE  METOAMKHA  KCCJIEIOBAHUS
yIEeP)KUBACMOCTH IMOJIMMEPHBIX JIEKAPCTBEHHBIX ()OPM Ha TJ1a3ax B IKCIIEPUMEHTAX IN
Vivo.

BnepBbie B 3KCHEPUMEHTAIBHBIX YCIOBUSIX OOOCHOBaHA BO3MOXKHOCTD
WCIIOJIb30BaHUSl MOJIEIM THOWHOW $I3BBI POTOBUIIBI Y KPOJMKOB JUISI U3YUYEHUS
3¢ ()EKTUBHOCTH JICUCHUS MYKOAJATe3MBHBIMH TJIa3HBIMH JICKAPCTBEHHBIMH TUICHKAMHU
Ha OCHOBE KOMOMHAIMH TNOJHUAKPUIOBOM KHUCIOTHI W METHILEUIIONO03bl B
cootHomienun 30/70%, u reneoOpa3yrolUMH pPAcTBOpaMH JJisl TJla3 Ha OCHOBE
Pluronic F127, conepxamux L{D.

BriepBbie  MpoBEeIEHO KOMIUIEKCHOE OKCIEPUMEHTAIbHOE HUCCIEI0BaHUE
3¢ ()EKTUBHOCTH JICYCHUS THOWHOW S3BBI POTOBHIIBI IOJMMEPHBIMHU TJIA3HBIMHU
JCKapCTBEHHbIMU (opmamu ¢ 1munpoduiokcannHoM Ha ocHoBe Pluronic F127 wu
MOKa3aHa BO3MOXKHOCTh MCIIOJIb30BaHUSI U3MEPEHUN PEKTaTIbHON TEMIIEpaTyphl Tela
U MUKpPOOMOJIOTHYECKOTO aHajIn3a CJIE3HOM JKUJIKOCTU Yy KPOJIMKOB, KaK MOKa3aTess
NPOTEKAaHMs BOCIAIMTEIBLHOTO Mpolecca. Mykoaare3uBHble JeKapCTBEHHbIE (POPMBI
¢ UIpo(dIOKCAMHOM CIOCOOCTBYIOT Oojiee paHHEW HOpPMaM3alMU TEeMIEPaTyphl
Tela - HayuHasg CcoO 2-X CyTok, dddextuBHOMY cHWwKeHur0 YypoBHI KOE
cTaUIIOKOKKAa - C 4-X CYTOK W Pa3BUTHI0 aKTUBHOW pereHepanud B SIUTEIUN
POTOBUIIBI Y SKCIIEPUMEHTATbHBIX KUBOTHBIX.

Bnepseie  xpomaTtorpaduueckuM  METOJOM pacCuuTaHa OHUOJOCTYIHOCTH
munpodIoKcalliHa, BBEJEHHOTO Ha  TOBEPXHOCTh TIJlaza MpPU  [OMOIIHU
reseo0Opas3yoIero pactsopa Ha ocHoBe mosumepa Pluronic F127. INeneobpasyromuii
pactBop Ha ocHoBe Pluronic F127 o6ecnieunBaet 3¢ hekTHBHYIO KOHIICHTpaIuo 11D
B POTOBHIIE.

OcHOBHBIE TOJIOKEHNSI TUCCEPTANMOHHOIO HCCJIe0BAHUA, BBIHOCMMbIE HA
3alUTY
1. Pa3paboTanHble HOBbIE MYKOAJIr€3UBHBIC TJ1a3HbIC JICKAPCTBEHHBIC TUICHKH Ha
OCHOBE TIOJMAKPUIIOBOM KHUCIOTHI M METHIIEIUToi036l B mponopuuu 30/70%, u
reseoOpasyolre pacTBOPHI I a3 Ha ocHoBe Pluronic F127, cogepxamux 11d He
BBI3BIBAIOT MTOOOYHBIX 3P(HEKTOB Yy IKCIIEPUMEHTATBHBIX )KUBOTHBIX.

2. Pa3paboTanHass ManoWHBa3WMBHAsg METOAMKA W3YYCHHUS YIEPKUBAEMOCTH
MO3BOJISIET OMPECIUTHh BPEMs IKCIIO3UIIMH MYKOAATE3UBHBIX JIEKAPCTBEHHBIX (OopM
Ha TJ1a3axX B OKCIIEPUMEHTaX IN Vivo.

3. DKCcTepUMEHTaNIbHAsE MOJIENTb THOMHOM S13BBlI POTOBHUIIBI Y KPOJIUKOB TTO3BOJISIET
U3y4IuTh G (HEKTUBHOCTH JICUCHHS] MYKOAQATEC3MBHBIMH TJIA3HBIMU JIEKAPCTBEHHBIMU
MJICHKaMHA Ha OCHOBE TOJIMAKPHWIIOBOM KUCJIOTHI M METHJIIIEIUTIONO3bI B TIPOMOPIIHH
30/70 % w reneoOpa3yronMMHU pacTBOpaMu Juis a3 Ha ocHoBe Pluronic F127,
conepxamux L.

4, [TpumeHeHne Tenreo0pa3yromiero pacTsopa Ha ocHOBe noaumepa Pluronic F127
u [JIII Ha OCHOBE TOJWAKPHIOBOW KHUCIOTHI ¢ MeTwienutono3oi (30/70%),
coaepxkamux L@ xapakrepusyeTrcss Oosee paHHEH HOpMaIU3alMEdl TeMIepaTypbl
TEN - HaYuHas co 2-X CYTOK, 3¢ (dexTuBHbIM cHUX)eHueM ypoBHs KOE 3omotuctoro
cTaUIOKOKKAa - ¢ 4-X CYTOK W pPa3BUTHEM AaKTUBHON pETreHepaluyd B AIUTCIAU
POTOBUIIHI Y SKCIIEPUMEHTATBHBIX KUBOTHBIX.



5. [IpumeHneHne reneoOpasyromero pactBopa Ha ocHoBe Pluronic F127
MO3BOJIIET OoOecneunuTh B 5 pa3 Oonbiryio kKoHneHTparnuio D, yem mpu metone
WHCTWUISIIMM YW TapaHTUPOBAHHO NOAJAEPKUBAET 3(P(HEKTUBHYIO KOHIICHTPAIUIO
AHTUMUKPOOHOIO Mpenapara B poroBulie riasa.

TeopeTuueckasi M MNpPaKTHYeCKasi 3HAYUMOCTb JHUCCEPTAIMOHHOIO
HCCIIeIOBAHMS

Pa3pabotanHbie HOBBIE MYKOAITr€3WBHBIC TJIa3HBIC JICKAPCTBEHHBIC IJICHKU Ha
ocuoBe [TAK/MII B ponopituu 30/70 % u reneoOpasyroriye pacTBOPHI IS I1a3 Ha
ocHoBe Pluronic F127 moryT ObITh MCIONB30BaHbl KaK ajJbTEPHATUBHBIN MOJIXO0] B
JUTUTEJILHOM JTOCTaBKE JIEKApCTB Ha TMOBEPXHOCTH TJla3a W 3a €€ MpelellaMHu IMpu
JICYEHUU TPaBM POTOBHUIIHI.

PazpaboranHasi MamoMHBa3WBHAs METOAMKA KCCIIECIOBAHUS YIEPKUBAEMOCTH
MOXET OBITh HMCIOJIb30BaHA [JIi W3YUYEHUs] PA3IUYHBIX TJIA3HBIX JIEKAPCTBEHHBIX
¢dopmM B aKcHiepuMeHTax Iin Vivo.

Pe3ynbTaTh KOMIUIEKCHOTO HKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS
JTUCCEPTAIlMOHHON  pabOThl  pACHIMPSIT  WUMEIOIIUECS  NIpeaAcTaBieHus 00
UCIIOJIb30BAaHUM MYKOQJITE€3UBHBIX TJIA3HBIX JICKAPCTBEHHBIX (OPM Ha OCHOBE
MOJUMEPOB B JICYCHHH ATOJIOTHH POTOBHUIIBI B OKCIIEPUMEHTAX IN VIVO, B 4aCTHOCTH
IJIa3HBIX JIEKAPCTBEHHBIX TUIEHOK Ha ocHOoBe [IAK u ML B mponopiuu 30/70 % wu
reseo0pas3yoIIuX pacTBOPOB /s T1a3 Ha ocHoBe Pluronic F127, cogepxamux L.

Bricokas konueHtpauuss [Id B poroBune NO3BOISET PEKOMEHIOBATH B
(dbapmalieBTHYECKOM TMPOM3BOJICTBE BBHIMYCK Trejeo0pa3yIonuX TJIa3HbIX Kareiab Ha
ocHoBe moaumepa Pluronic F127 u ria3HbIX JIEKapCTBEHHBIX IJICHOK Ha OCHOBE
MOJIMAKPUIIOBOM KUCIIOTHI U MEeTUIETI0N103bI (30/70%).

JAn3aiiH UCCJIeIOBAHUSA: DKCIICPUMEHTAIbHBIN.

O0beKkT HccieI0BaHUs: 00BEKTOM KCCIIEIOBAHUS JAHHOW JHCCEPTAIMOHHOM
pabotsl sBisioTcs 147 xponukoB mopoabl «lluammummiay Becom 2500-3500 rpamm,
0e3 BHEIIHWX TNpPU3HAKOB 3a0oneBaHusd. lIpemMerom wuccienoBaHUsS SBUJIHCH
AKCTPAarupOBaHHbBIE POTOBHUIIBI I71a3 KPOIUKOB.

Marepuajbl 1 METOAbI HCCICAOBAHUA:

Jlist petieHust CTOSIIMX MEepe MCCleIoBaHueM 3a1ad, pabora Oblia pas3zeseHa
Ha HECKOJIBKO 3TAIOB:

Ilepsas cepusi skcnepumenmos N VIVO - paspabomxa [JIII na ochose
NOIUAKPULOBOU KUCTIOMbL U MEMUTYENTIONO03b, 2ele00pa3youWux 2JIA3HbIX pacmeopos
na ocnose noaumepos Pluronic F127 u F68 u uzyuenue yoepocusaemocmu

PazpabGotannsie HOBble [JIIl OBTM M3TOTOBIEHBI B JTAOOPATOPHUSAX MIKOIBI
@apmanuu  yHuBepcuteta  Pemmnra  (BemukoOputanus). s u3yueHus
ynepxuBaeMocTt B coctare ['JIIT ucnonp3oBancst pubodnaBuH, TOT/1a Kak B Ka4eCTBE
aHTHOAKTEpHUAILHOTO Tpernapara B JICYCHUH MOJEITHbHON THOWHOW SI3BBI POTOBHUIIBI
HamMu ObT rcionb3oBaH 0,3% pacTtBop mumpodiokcanHa (JeHCTBYIONIEE BEIECTBO
— munpoduiokcaiun 3,45 wr). [nasHele Kamid ObUIM TPUTOTOBICHBI MyTEM
pactBopenuss 20 06. % Pluronic F127 u Pluronic F68 B 1 mr/mmn pactBopax
dmroopecrienna Hatpusa. PactBopsl, comepxkaiiue Pluronic F127/Pluronic F68 wu
¢dmroopecuenH Hatpusi oO0beMoM 70 MHKPOJIUTPOB, TaKXKe 3aKalblBAJIUCh Ha
MMOBEPXHOCTh POTOBUIIBI.



Hacviwenue MKJI Lunpognoxcayunom

Kommepueckne Msrkue kontakTHble quH3bI Acuvue Oasys (Hydraclear Plus)
0e3 guonTpus mnponuThiBaniM pactBopoMm L[d-nHa, coorBectByrommM 0,3%
aHTUOAKTEpUAJIbHBIM TJIa3HBIM MperapaTam.

Cnexkmpogomomempuueckuii Memoo

Meronom  YO-cnektpodoromeTpuu  pa3paboTaHa  METOIMKA  OILICHKU
yACP)KUBAEMOCTU Ha TOBEPXHOCTU TIJia3a JIEKAPCTBEHHBIX BEIIECTB Ha MPUMEPE
MOJIEJIBHOTO (PiTyopeciierHa.

H3zyuenue yoeporcusaemocmu

Metonom GoTo - U BUACOPETUCTPALIUUA U3YUEHO BpEeMs SKCIIO3UIIMM Ha Tia3ax B
skcriepuMmenTe in vivo 5 BumoB IJIII u 2 BUIOB TeneoOpa3yronux pacTBOPOB Ha
ocHoBe Pluronic F127 u F68.

Bmopas cepus sxcnepumenmos — usyuenue nepenocumocmu 171, JIMKII u
eeneobpasyroueco pacmseopa Pluronic F127

N3ydeHne mepeHOCUMOCTH M BIUSHUS Ha (YHKIIMOHAJIBHOE COCTOSIHHE Tja3a
I'JIIT ¢ 1P npoBoamiiock Ha 12 Kponvkax Mo CTaHIapTHOW MeToauke. ExxeTHEBHO B
TedeHun 30 JHEW >KUBOTHBIM OIBITHBIX Tpymnn 1 pa3 B JIGHb Ha POTOBUILY
HaKJIaJIbIBAJIM U3ydaeMble TUICHKU. JKUBOTHBIM | rpymmbl 5 pa3 B J€Hb 3aKambIBAIH
0,9% pactBop NaCl. Kpomukam 2 rpymmbel HakiaaapiBanuch tuienku 30/70% Ha
OCHOBE MOJIMAKPWJIOBOM KHUCIOTHI W MeTwineuitoiao3bl ¢ [®. KuBotHbiM 3-00
TPYIIBl 3aKambiBajM TejeoOpasyromuii pactBop Ha ocHoBe 20% Pluronic F127
Takxke coaepxkamue [[D. B 4-oif rpymnne KponnkaMm HakIaJblBall HAa MOBEPXHOCTh
rnaza JIMKIJI, nponuranusie L{O-HOM.

Tpemvs cepus skcnepumenmos - MOOeIUpPo8aHue HOUHOU IKCNePUMEHMAIbHOLL
A36bl PO20BUYDL U U3YUeHUe dPPexmusHocmu nevenus paziuunvimu 1 71D

DKCIepuMEHTAJIbHAasi THOMHAs $13Ba POTOBHIIbI BbI3bIBAJACh IIyTEM HAHECEHUS
TpaBMBl IO METOAMKE ajanthupoBaHHoW wu3 pador KomecnukoBa (1999). Ilpu
HAHECEHUU TPaBMbI KPOJWUKH HAXOAWINCHh B CICHHAIBHON JEPEBIHHOM KOPOOKE C
orBepcTueM i roiossl. Ilocie mectHol anecte3uun 0,04% pacTBOpoM MHHOKaWHA
(Tpu MHCTWJUISIMUA 2-X KalleJib Ipernapara B JIEBBIM I71a3 KpOJIUKa ¢ UHTEpBAJIOM 15
CEKYyH/), TP TOMOILIU CKaJbIeEIsl B LEHTPAIBbHBIX OTHAENIaX POTOBUIIbI HAHOCHIIU
HaCceuKy AMaMETpPOM 5 MM, KOTOpas IMPHUBOAMIIA K PAaCCIOCHUIO poroBullbl. /lanee B
noaydeHHbl gedexr Brupamu 1 crampaptayo netmo (10°-108 KOE) uuctoii
KyJbTYPBI 30JI0THCTOTO CTadUIOKOKKA. Uepe3 CyTKM Ha BCEX SKCIEPUMEHTAIbHBIX
J1a3ax pa3BUBAINCH TUIIMYHBIE THOMHBIE SI3BBI POTOBUIIBI.

UccnenoBanne pa3putuss WHPEKIIMOHHOTO TPOIEcca MPU IKCIEPUMEHTATBLHOM
THOMHOM $I3B€ POTOBUIIBI Y KPOJUKOB MPOBOAWIOCH MYTEM €XKETHEBHOTO KOHTPOJIS
TEMIIEpaTypbl Tella W O0T0Opa MHUKPOOUOIIOTHYECKHX TMpoO Ha 30JO0TUCTHIHA
CTa(PUIIOKOKK, a TAaK)K€ 0OBbEKTUBHBIX MTOKa3aTelIe KIMHUYECKON KapTHUHBI.

JIist 6aKTeprOJOTHYECKOTO aHalM3a Ha CTA(HIIOKOKK, B XOJI€ IKCTIEPUMEHTOB B

AKCTIEPUMEHTAIIbHBIX rpymnmnax MPOBOJIUIICS €KeJIHEBHBI 3a00p
MUKPOOUOJIOTHYECKUX MPOO CTapUIOKOKKA MJig AalbHEHIIEro MmoceBa B YCIOBUSX
nabopaTopuu.

s uccnenoBanuss MOp(OIOTHUECKUX U3MEHEHUN Ha Tia3ax ¢ THOMHOM s13BOM
POTOBHUIIBI, TJIa3HbIE SIOJIOKH pa3pe3alid MO AKBATOPY U OTACISUIM HEMOCPEICTBEHHO



poroBuity. Ilotom ee ¢ukcupoBanu B 10% pactBope dopmanuHa Ijsi HOCTaBKH B
naboparoputo. LleHTpanbHy0 KoioAky 3anuBaiu B mnapaduH. CepuiiHble Cpe3bl
OKpalllUBaJIy T€MaTOKCUIMHOM M D03UHOM, ucciaenoBain Ha «Doromukpockone- I1I»
(«Onton»,  T'epmanust).  M300pakeHre  pEeruCTpUPOBAIM  HAa  HUQPPOBYIO
dotoBuneokamepy «Auamopd». Mopdonornueckoe ucciieoBaHue ObLIO BBITTOJIHEHO
Ha 6aze nadoparopuu «CyneOHO-MENUITUHCKON AKCIIEPTU3HI.

Yemeepmas  cepusi  IKCNEPUMEHMO8 -  MemoO  BblCOKOIPDEKMUBHOL
HCUOKOCMHOU Xpomamozpapuu
Crnenyrommii 3Tam OJKCIEpUMEHTa - O3TO HCCIENOBaHHE OMOMOCTYITHOCTH

unpodUiokcalliHa B POTOBUIIE METOIOM  BBICOKOI(PGHEKTHUBHON  KHIAKOCTHOM
xpomatorpaduu uepe3 30 u 60 MUHYT MOCIIe TPUMEHEHHUS JICKAPCTBEHHOU (DOPMBI.

Cmamucmuyeckas 00pabomxka OAHHbIX

Craructuueckas oOpaboTKa pe3yabTaToB TemiiepaTypHbix gaHHbIX, KOE: Obuia
UCIIOJIb30BaHA OMHCATEeIbHAsl CTAaTUCTHKA, Pa3BEIOYHBIA aHAIU3, OXHO(PAKTOPHBIM
ananmu3 ANOVA, xputepuii Kpackena-Yoinuca, ¢ yka3aHUEM JOCTUTHYTOTO YPOBHS
3HAUMMOCTH ¢ momnpaBko boudeponu, pobacTHbie TecThl Yamua u bpayna-
dopcaiita, pobOacTHas OILIEHKa CTaHIAPTHOTO OTKJIOHEHHUs, Jorapudmudeckas
tpancopmanuss nmanHeix KOE, nmd anocTepoupHOro CpaBHEHHSI TNPUMEHEHBI
kpurepuu I'elimca-Xoyana.

s onieHKW BenuuHHBI A (PekTa KadeCTBEHHBIX JaHHBIX MCIIOJIH30BaH TaOJIHII
COTIPSDKEHHOCTH Ha ypOBHE KpHUTepueB Tay-b, Tay-c- Kenpanna, motomy 4To OHHU
ABIISIOTCS. CUMMETPUYHBIMU MEpaMU B3aMMOCBS3M MeXAy mepeMeHHbIMU. Ho
MOCKOJIBKY OTEK U CJIE30T€YeHHE HMENM JUXOTOMHYECKYI0 Mepy, TO JUIsl HHX
UCIIONB30BANIM aHAJIU3 TAOJHIl COMPSHKEHHOCTH C TMOIMPAaBKOM HAa YPOBHE KpUTEpPHEB
v2 TlupcoHa, Uerca, duepa.

JInst aHanu3a MaHHBIX XpOMAaTrorpadUuuecKoro HUCCIeOBaHUS HCIOIb30BaIUCH
TaK)Ke ONHUcaTelbHas CTAaTUCTUKA, pa3BenouHbli aHann3, ANOVA c¢ ykazaHuem
JIOCTUTHYTOT'O YPOBHS 3HAYUMOCTH ¢ mornpaBkoii bordeponu. [ crarucTuueckoro
ONMMCAHUS BCEX PE3YJAbTAaTOB  HCIOJNB30BAJIM  TaOIUYHOE U  Tpaduueckoe
NpeCTaBICHUE TaHHbBIX.

BriBoabl:

1. Pa3paboTanHbie HOBbIE MYKOAJIr€3MBHBIC JIEKAPCTBEHHBIC TUICHKM HA OCHOBE
[TAK/ML] B mpomopuuu 30-70 Bec %, a Takxke remeoOpasyrolue pacTBOPHI Ha
ocHoBe Pluronic F127 ¢ nunpodnokcaninaoM o0aagar0T XOpoIIeil mepeHOCUMOCTHIO
U HE BBI3BIBAIOT TOOOYHBIX A(P(PEKTOB y JKUBOTHBIX B HKCIEPUMEHTE in VIVO.
Conepxanue L1® B 1 crangaptaoii ¢hopme ['JIIT Ha ocHoe TTAK/MII B mpomopinu
30-70 Bec % m B 70 MKia reneoOpasyromiero pactsopa Ha ocHoBe Pluronic F127
coctapisier 0,3 r, 4To cooTBETCTBYIOT cTaHAapTHBIM 0,03% kammnsm [unponera.

2. Pa3paboTanHas MajoWHBAa3WBHAs METOJIMKA TO3BOJIIET TMPOBOJHUTH OIECHKY
YACP)KUBAEMOCTH TMOJIMMEPHBIX JIEKAPCTBEHHBIX (OpM Ha TJa3aX KpPOJIUKOB B
AKCHEPUMEHTAX In Vivo. BBIsBIEHO, 4TO HauOOMIbIIEH YIEepKMBAeMOCThIO 00JIagaeT
reneoOpasyromuii pacTBOop Ha ocHoBe moyimMepa Pluronic F127 — 40-50 munyT n
I'JIIT na ocuore ITAK/MI] 30-70 Bec % - 50 MuHyT.

3. O060CHOBaHO MPUMEHEHUE HKCIEPUMEHTATBLHON MOJIENIN MAaTOJIOTUU POTOBUIIBI
B BHJI€ THOMHOW $3BBbI y KPOJIMKOB B JKCIEPUMEHTaX 1n VIVO ISl HU3yYEHHS



3¢ ()EKTUBHOCTH JICUCHUS MYKOAATe3UBHBIMH TJIa3HBIMH JICKAPCTBEHHBIMH TUICHKAMU
Ha ocHoBe ITAK/MI] B mponopuuu 30-70 Bec % u reneoOpasyromMu pacTBOpaMu
Ha ocHoBe nonumepa Pluronic F127,conepxkamux uunpo@iokcaim.
4. [IpoBenenHoe KOMILJIEKCHOE AKCIIEPUMEHTATBHOE UCCJIeI0BaHUE
3G ()EKTUBHOCTH JICUCHHUS THOWHOW S3BBI POTOBHIIBI PA3IMYHBIMHM  TJIA3HBIMH
nexkapcTBeHHbIMU (¢opmamu ¢ [[d mnoka3zaso BO3MOMXKHOCTb HCIIOJIb30BaHUS
M3MEPEHUN PEKTAJIbHOM TeMIlepaTypbl Tela W MHUKPOOMOJIOTMYECKOTO aHalu3a
CJIE3HOM KUAKOCTH Y KpPOJHUKOB, KaK IIOKa3aTessl MPOTEKaHUs BOCHAIUTEIbHOTO
npouecca. MyKoaAresuBHbIE JIEKapCTBEHHbIE (OPMBI €  IUOPO(IOKCALUHOM
CIOCOOCTBYIOT OoJjiee paHHEW HOpMalM3alMy TeMIlepaTyphl Tela - HauMHas co 2-X
cytok (p=0,002), r»ddexruBHOMy cHmkenuto ypoBHs KOE cradunokokka - ¢ 4-x
cytok (p=0,001) u pa3BUTHIO aKTHUBHOW pereHepaldd B SMUTEIUN POTOBULBI Y
OKCIICPUMEHTAIBHBIX JKUBOTHBIX. JloKa3aHO, 4YTO TpU JICUYCHUH TJIA3HBIMHU
nexkapcTBeHHbIMU TuieHKamMu Ha ocHoBe [TAK/MI[ B mpomopuuu 30-70 Bec % wu
resico0pasyromuMu pacTBOpaMu Ha ocHOBe nosiuMepa Pluronic F127 addexTuBHOCTS
npesebimiaeT B 3 u 6omaee pas (p=0,0001).
5. Metogom BOXX paccunTana OHOJOCTYMHOCTH nunpodIokcanuHa ¢
MYKOaJIr€3MBHBIX TJIa3HBIX JICKAPCTBEHHBIX (POPM B CpaBHEHUU C KaruisiMu Llumporer
0,03% (Hdoxtop Penmu'c). I'enmeoOpasyrommii pactBop Ha ocHoBe Pluronic F127
oOecrnieunBaet 3¢ pextuBHyIo koHuentpanuto LD B porosuiie B 5 pa3 001bliyto, yeM
npu ucnosb3zoBannu 0,03% kanens Hunponera (p=0,001).

IMy6nukanum mo TreMe quccepTamun

[lo marepunam nuccepranuu omyoaukoBaHo 14 pabot, B TOM YHUClE: B TOM
quclie - 3 cTaThbu B ’KypHajaX, peKOMEHI0BaHHbIX KoMUTEeTOM 110 KOHTpPOJIIO B chepe
oOpazoBanusi 1 Hayku MunuctepctBa OOpazoBanuss u Hayku PK, 1 crares - B
xKypHaie «International Journal of Pharmaceutics», naaekcupyemoro B 6a3e JTaHHBIX
Thomson Reuters; 1 Te3uc B Marepuanax MEXKIYHAPOAHBIX 3apyOeiKHBIX
KoH(epeHuuii, 9 TE3UCOB B MaTepualiax MEXKIYHAPOIHBIX HAYYHO-TIPAKTUUYECKHUX
KOH(pEPEHIINH.

Pa3zpaboransl 1 panmnonanmzatopckoe mpemnoxkenne «Croco0d ¢GpopMupoBaHHUs
MaTOJIOTMYECKOTO MPoIlecca Ha MOBEpXHOCTU poroBullbl» 2017 rox; 1 akT BHeApeHUs
pe3ynbTaToB  Hay4yHO-UcciaenoBareabckod  paborel  «Cmocobd  popmupoBanus
MaTOJIOTMYECKOT0 IpoIecca Ha MOBEPXHOCTH porosuiib» 2017 rog.

O0beM M cTPpYKTYpa AUCCePTALMU

Jluccepranusi COCTOMT W3 BBEIEHHUA, 0030pa JHTEpPaTyphbl, MaTEPHUATIOB U
METOJIOB HCCIICJIOBAHUA, 5 pa3AeoB COOCTBEHHBIX HCCIEAOBAHUHN, OOCYKICHHUS
pe3ynbTaToB, 3akimiodeHus W 184 cmmMcka  MCHOJMB30BAaHHBIX ~ MCTOYHHKOB,
BKJTFOYAOIIETO padOTHl aBTOpPOB 32 OmmkHero u 152 mampHero 3apyOexnsi. OO0bem
nucceptanuu 118 ctpanui; mammHonucHoro tekcra. Coaepxut 34 Tabmuisl 1 29
PHCYHKOB.



AHHOTAIIUA
OxmyxameroBa DnbBupa KenrembaeBHaHBIH TUCCEpTALUsACHIHA
«Ke31iH naronorusijiapbiH eMIeyre apHaJIFaH )KaHa MYKOAJIT€3UBT1 A9PUTIK
KaJIBIITapbIH ©H1eTy1» TakblpbiObiHa, 60110100 — Menunrina MaMaHAbIFbI
OotibiHIIa Quinocodus FeUIBIMAAPbIHEIH ToKTOpHl (PhD) nopexecin any yuriin
KOPCETUITEH.

3epTTeyaiH MaHBI3ABLIBITBI

3amaHayn (apMakKoJIOTHSHBIH JaMybIMEH Karap AQpUIIK 3aTTapibl TiHIEpre
KETKIZy[E KOHE >KaHa >Xyhe wmbirapeiiyga. bykin omemae 285 MWUIMOH ajam
KOpYIHIH OY3bUIBICBIMEH ChIpKAaTTaHaAbl, OHBIH imIiHae 19 muinuonst 6ananap, 39
MUJUIMOHBI COKBIPIBIK (AKM. Oroyut. Ne282, tambiz 2014x).

byrinri kyHre paeiiH onemMAiK o¢TadbMONIOTHsAA HHPEKIMSIIBIK-KAObIHYIIbI
NaTOJOTUSUIAPABIH aJiJIbIH ally[a Ke3 TiHIHE JOPUTIK 3aTTapibl )KETKi3y MaKcaThIHJIa
’KacajraH KenTereH xyienep 6ap. Kemminik opramsmonorrtap A9puTiK 3aTThIH TiHTE
TOJBIK OJKETKI3LTy MakcaTblHIa TPATUIMOHABI TOCUIMI K63  TaMIIbUIapPbIH
KoJaHbiaabl. bipak Oyi1 TOCUIAIH KEMIIUIITT - JOpUTIK 3aTThiH Ke31eH 90%-1aH aca
MalbUTybIHA KU1 OKEJICTIHAIKTEH, KUIereili KabaTTaH >Kalmbl KaH alHalbIMra
CIHETIHJIIKTEH W1 UHCTWUIALMSIHBI KOJIaHyabl KaxeT eteni. (Aznabaes M.T. 2010,
BoxwmsikoB A.B. 2007, Maituyk FO.®. 2003, Munosanosa JI.H. 2002, Wispelway B.
2005, Washington N. 2001).

3epTTey MaKcarTbl

[Tomumep (TOMUMAKPWIT KBIIIKBUIBI, METHIIEIUIION03a koHe Pluronic F127)
HETi3/IepiHeH TYPaThIH )KaHa MYKOAJT€3UBTI KO3/1H ITOPUIIK KaJIbIITAPhIH

OHJIEy JKOHE In VIVO DOKCIEPUMEHTTE HYpJbl KaOaTThIH MNaTOJOTHSIIBIK
MOJICJIIH/IE OJIAPABIH THIMILIITIH Oarasay.

3eprTey MiHaeTTEpi:
1. MyKkoaare3uBTi KaOBIHABLIAP MEH Tel TY3€TIH epITIHAUIep TypiHAE KaHa
TOPUTIK KaJBIITap bl OHJICTI, apbl Kapai ojapIblH KOHIrY KaOlIeTTEepiH 3ePTTeY;
2. In vivo 3KcriepuMEHT OapbICHIHAA TOJMMEPIl JIOPLIIK KaJbIITApABIH KO37e
YCTaJIbIHATBIH a3 UHBA3UBTI 3€PTTEY SJIICTCPiH OHJIECY;
3. In vivo DJKcHepuMEHTTe  KOSHAApAbIH  HYpJibl  KabaT  jKapachIHBIH
HKCIIEPUMEHTAJIBl MOJEIIH JKaHAa MYKOQATE3WBTI MOPUIIK KaJbIITAPMEH eMJLY
TUIMJUTITIH 3€PTTEY YIIIH AJIETACY;
4, Hypnber kabatThlH IpiHAI JKapachklH eMACYAe op TYPl JSPLIIK KaIBIITapIbIH
TUIMJUTITIH 3€pTTEY JKOHE CABICTRIPMAJIBI TAJAAy KYPTi3y;
d. OpPTYpIi  KO3MIH JOPUTIK KaJbIITHIH KypaMblHA JKOTapbl THIMII CYHBIK
xpomarorpadusi TOCUII apKBUIBI EHTI3UINEH aHTUMHUKPOOTHI IUTIPOQIIOKCAIINH
npenaparbiHbIH OMOXKETIMAUTITH Oaranay.

3epTTeyaiH IbLJIBIMHU KAHAJBITHI

Aurramr pet ke3aiH maroyioruschiH emuey yiria 30/70 % yitteciMal moauakpui
KBIIIKBIJIBI MEH METWJILEIUTION03a HETI3IepIHeH TYpaThiH MYKOAJre3UBTI KO3/1H
Ioputik xaObHAbLIApBl XoHE Ae Pluronic F127 HeriziHeH TypaTblH Ten Ty3ylll
KO3/I1H epITIHALIEP]1 YCHIHBUIIBIL.

AJnFamr  per 1In VIVO DJKCIEPUMEHT OapbiChlHIA MYKOAQATre€3UBTI JOPLIIK



KaJIBIITAP/IbIH KO3/1€ YCTAybIH 3€PTTEUTIH a3 UHBA3UBTI 9J[IC OHIEIII.

AJFann peT SKCIEepUMEHT OapbIChlHIA KOSHAAPbIH HYPJIbl KaOaThbIHBIH 1piHJ1
’KapachIHbIH dKcrepuMeHTaNIbIK Moneni 30/70 % yiineciMIi MOTUAKPUI KbIITKBLIBI
MEH METWILE/UII0I03a HEri3epIHeH TYpPAaTblH MYKOAJAr€3UBTI KO3A1H J9pUIIK
*aObIHbUIapMeH koHe ne Pluronic F127 HerisdiHeH TypaThlH Ten Ty3Yylll Ke3iH
EPITIHAUIEPMEH eMIeTyl HET131eT/I1.

Anramr per II® xypambinga Oap momumepni Pluronic F127 ke3min mopiiik
KAJIBINTapbIMEH HYPJIbl KaOATThIH 1piHJ1 KaOBIHYBIHBIH KEIIEH/1 SKCIIEPUMEHTAJI b
3epTTeyl IKYPri3uii KoHE KaObIHY aFrbIMBIHBIH KOPCETKIIIl peTiHAE JIeHE
TEMIIEPATYPAChIHBIH ~ PEKTalAl  OJIIeydiH,  KOSHIApAbIH K63  JKAaCBIHBIH
MUKPOOHONOTUSIIBIK 3€PTTEYAIH MYMKIHIILIINT KOPCETUIAI.

Anram per Pluronic F127 nmonumep KypambIHIArsl TUIPO(IOKCAIMHHIH Tl
TY3€TIH  CYUBIKTBIKTBIFBIHBIH ~ OMOXETIMIAUIIIT  XpoMmarorpadusuiblKk  9JIICIIEH
Oarananel. Pluronic F127 kypambiHaars! rei Ty3€TiH CYUBIKTBIK HYpiibl Kabarta LD
TUIM/II KOHIICHTPAIUSCHIH KAMTaMachI3 €TEIi.

Koprayra yChIHBLIATBIH AMCCEPTANUSIIBIK 3ePTTEYAIH Heri3ri epe:kesnepi
1. Ounenred 30/70 % yineciMal MOMHMAKPUI KBIIIKBUIBI MEH METHIIIICIUTION03a
HET3/IepiHeH TYpaTblH MYKOAQATe3WBT1 KO3MIH JOPUIK KaOBIHABLIAPHI JKOHE e
Pluronic F127 Heri3ineH TypaThiH TeJ TY3YIIl KO31H epiTIHALIEep] SKCIIEPUMEHTAIAbI
*KaHyapiap/aa kaHama dcepiep TYIbIPMAaIbL.

2. Kesre apHanraH DopuTiK KadbIITapAblH YCTadyblH 3€PTTEUTIH a3 WHBA3UBTI
oJIiC in VIVO 3KCIIEPUMEHTIH/IE KO3/ET1 MOIUMEpIIi TOPUTIK KaJbIITapabl SKCIIO3HUITUS
YaKbITBIH aHBIKTayFa MYMKIHJIIK Oepe/Ii.

3. KossHmapnarer Hypnbsl KaOaTrThlH IpIHJAI  KApachHBIH  AKCIEPUMEHTAIbI
monenin  30/70 % y#neciMal TOMMAKPUI KBIMIKBUIBI MEH METHIIIEIUTIN03a
HET3/IepiHeH TYpaThblH MYKOQITe3WBTI KO3IH AOPUIK >KaOBIHIBUIAPMEH KOHE JIe
Pluronic F127 HeriziHeH TypaTrblH Tel TY3YIIl KO3diH epITIHAUIEPMEH eMJIey
THIMJIUTITIH 3epTTeYTre MYMKIHAIK Oepei.

4, YimeciMal TOMMAKPUI  KBIIIKBIIBI MEH METHJIEIUTION03a Heri3epiHeH
TYPaThIH MYKOQATE3UBTI KO3/iH Mopulik ska0bHabuIapaby (30/70 %) sxone Pluronic
F127 weridineH TyparblH Tel TY3YIIl KO3diH epITIHAUIEpAiH KOJIJAaHYybl JICHE
TEMIIEPATypAChIHBIH ~ €pTe KaiblllKka KedayimMeH (2-mmi ToymikreH — Oacram),
CTaUIOKOKKTBIH THIMI1 TOMEHACYIMEH (4-1111 TOYIIKTeH OacTarr) koHe HYpibl Kabar
AIUTENNNTIH OeJICeH 1 pereHepalusAChIMEH CUTIaTTala bl.

d. Uctunnammst omiciHe Kaparanma ke3miH Hypibl KabGateiHga Pluronic F127
MOJIMMEP HETI31HAEeT1 Te Ty3eTiH epiTiaai [{® KoHIeHTpasIchiH 5 ece KaMTaMachi3
eTelli, aHTUMUKPOOTHI TPETapaTThIH THIM/I1 KOHIIEHTPAIUSCHIH HAKTHLUIANThI.

JuccepTauusijiblK  3epTTeyliH  TEOPUSIBIK  KOHE  MPAKTHKAJIBIK
MAaHbI3ABLIBIFbI

Onpnenren 30/70 % yineciMai MOIUMAKPHUII KBIIKBLUIBI MEH METHIILEILIION03a
HETI3JIEpIHEH TYpaThblH MYKOAJIE€3UBTI KO3[IH JOpUIIK >KaObIHIBUIAPHI JKOHE JIe
Pluronic F127 wHerizdiHeH TypaThlH Ted TY3YIIl EpITIHAUIEpl HYpibl Kabar
)KapaJlaHFaHAa Ke3 TIHAIpIHEe KOHE OfaH ThIC JAOPUIEP/IH Y3aK >KeTKI3ymiH OagaMalibl
TAC111 OOJIBINT TaObLIAEL.

Ke3ne a3 wWHBa3uBTI ycTajdy 3€pTTEYAIH O3IPJICHIeH OJIICTEMECIH In VIVO



AKCIEPUMEHTTEPAE TYPJl KO3 ISpUIK KaJbIITapAblH 3€pTTEy YIIIH MaiiiaiaHyra
0onaabl.

JluccepTanvsuiblK  JKYMBICTBIH  KEIIEHI1 AKCIEPUMEHTAIABl  3epTTCYIACPIiH
HOTHXKENIEpl 1In  VIVO 3KCHEPUMEHTTE HYpJIbl KaOaTThlH NATOJOTUSCHIH eMICY
OapbIChIHIA KO3/IH MYKOAATe3UBT1 JOPUTIK KaJbIITAPABbIH KOJIJIAaHYbl TYpajbl Oenriii
KOPIHICTEP/Il KEHEWTEIl, COHbIH IMIIHAE YiJeciMal MONMAKPWI KBIIIKbUIBI MEH
METWILEJUTION03a  HETI3JIEPIHEH  TYpaThlH  MYKOAQJTe3WBTI  KO3MIH  JOPLIIK
xaobiaapuiap (30/70 %) sxone ne Pluronic F127 HerisiHeH TypaTbhlH Tell TY3YIIi
epiTIHALIEP.

Hypaer ka0ObikTars! [{® >xoFapbl KOHIIEHTPAIUACH! (hapMaIleBTUKAJIBIK OHIIPiCTe
Pluronic F127 HeriziHze rea TY3€TiH KO3 epITIHAUIEPIH JKOHE YHJIeCIMIl MOTHaKpPUI
KBIIIKBUTBI MEH METHJIIEIUTIONO03a HETI3IEPIHeH TYPAThIH MYKOAJIC3UBTI KO3IiH
nopuik sxa0bHAbUIapbIH (30/70 %) mbiFapyasl YChIHYFa MYMKIHJTIK Oepei.

3epTTey AM3aWHBI: SKCTICPUMCHTAJI/IbI

3epTTey O00BEKTiCi: HCCEPTALUSIIBIK  JKYMBICTBIH  3€pTTEY  OOBEKTICi
«lIuammunnay tykbiMbiHaH canMarbkl 2500-3500 rpamM, emikangail aypy Oenriiepi
k0K 147 xosHmap. 3epTrey 3aThl KOSHAAPJBIH KO3IHIH SKCTParupjCHICH HYPJIbI
KaOBITbI OOJIBIIT TaObLIAIBI.

3eprTey dmicTepi MeH MaTepuaIapbl:

3epTTey MIHAETTEPIHIH HIEHIIMIHEH OYPBIH )KYMbIC OipHeIIe Ke3eHre OemiHIl.

In vivo skcnepumenmmepOiy anzawikvl cepusicol- Pluronic F127 owcone F68
noaumepiepine He2izoeneeH NOAUAKPUTL KbIUKBLIbL HCIHEe MeMmUNYenono3d, 2ensoi
Kanblnmacmulpamsii — KO30iy  epiminoiniepine  Hezi3oelceH  KO30iH  O0dpPIiniK
KanublKmapuvlH 23ipiey HaHe cakmayovl 3epmme)

O3IpJIeHreH JkKaHa Ke3diH IopUIIK KaObHABUIAD YJIBIOPUTAHUSHBIH PeauHr
yHuBepcuTiHig @apmanus mekrebinae enaenreH. KesmiH OeTiHAEC YCTAYbIH 3EPTTEY
YIIIH  KO3[iH JOpUIIK KAOBIHABLIAPABIH KypaMbIHAarbl puOO(dIaBUH  KOHE
MOJICNIIEHIeH  IpiHAl Ke3  KaOBIKIIACBIHBIH  KapachlH eMJeyre apHaJiFaH
rutpoduiokcaruaabiH 0,3% epitingici Komanrad (OeIceHl 3aT - NUMPOodIOKCAINH
3,45 wmr). Kesre apnanran epiTiHauiep keneci omicneH naipiHganrad: 20 06. %
Pluronic F127 u Pluronic F68 1 wmr/mu dmroopeciienHHbIH TY3/bl €pITIHAICIHIE
epitinai. Pluronic F127/Pluronic F68 sxone ¢umoopectienn Harpuii epitinaiiepi 70
MKJI KOJIEMIH/IE KO311H O€TIHE TaMIILLIATHIIT KOJTaH kL.

Lunpoghnoxcayunmen K630iy HCyMcax KOHMAKMMbL TUH3ANAPIH KAHLIKIMbIPY

KomMmepnusielK KyMcak KOHTAaKTTHI juH3amapel Acuvue Oasys (Hydraclear
Plus) nuonTpuiicel3 HUIPO(IIOKCAIIMHHBIH €PITIHAICIHAE KaHbIKThIpburaH: 0,3%
aHTHUOAKTEpHUAIIIBI KO3 TAMIIIBUIAPBIHA COHEKeC.

Cnexmpoghomomempusinvix 20ic

Y®-criekrpodoromMeTprss  9miCiMEH  JKaHa METOIMKA OHACIIL: MOIEIIi
duryopeciienH yITiciHae Ko3/iH OeTiHAe NOpiHIH YCTary KaOUIeTiH 3epTTey.

¥Ycmany kabinemin 3epmmey

In vivo skcnepuMmeHTiHIE (POTO >XOHE BHUICOPETHCTPALMS apPKbUIbl KO3I1H
OeTiHIEe KO3I1H MOPUTIK >KaOBIHABLIAPABIH S5 TYpPIH JKOHE TeNl KaJblNTacThIPpAaThIH
Pluronic F127 xone F68 Herizinae 2 TypiH 3KCIO3UIINS YaKbITBIHA 3€PTTEY.



In  vivo  akcnepumenmmepOiy  exiHwi  cepuscel-  Ke30iy  Oapinik
KaObIKWANapsiubly, emoeyui Ko30iH XHcyMcax Komaxkmmoel auHzanapwid, Pluronic
F127 necizinen mypamoin epiminoinepoiy KomepeaimayulblibiIKnbleblH 3epmmey

KeTepeaMaymibIIBIKTBI  3€pTTEY JKOHE KO3MiH (PYHKITMOHAIIBI JKaFJaibIHA
ocepiH KOe3[iH JOpUTIK KaNIIBIKTapAbIH 3epTreyil 12 KosHmapjaa Kyprizuiai
cTaHAapTThl 91ic OoibiHIIa. KyHaenikri 30 kyH caiiblH 3epTTey TOObIHA KyHIHE 1 peT
K63 KaObIKIIAaHbIH O€TiHEe 3epTTey KAaMNIIbIKTap OpHAJIacThIpbUIFaH. | TOOBIHBIH
KosHaapeiHa kyHine 1 per 0,9% NaCl epitinmici TaMbI3BUIABL. 2-I11 TOOBIHBIH
KOSIHIApbIHA TOJIMAKPHI KBIMIKBUIBL JkoHe Metunernmonosa (30/70% coliekec)
HEri3lHeH TYpaThlH KaObIKIIaJap  OpHAJACTBIPBUIABL.  3-II1  TONKAa  IesbJi
KanbinracTeipatein  20% Pluronic  F127  epitiggici TaMb3bUIAbL.  4-111  TOMKA
KOSHIAPABIH KO3/iH OeTiHe >XYMCAaK KOHTAKTThl JIMH3QJIapbl OPHAIACTHIPBLIIBI.
BbapnbIK ke3/1H KaJablITapbIHBIH KYpaMbIHAa HUIPOGIOKCAIIUH aHTUOMOTHUT1 Oap.

In vivo sxcnepumenmmepOiy YuliHwi cepuscbl —KO630i4 HYPabl KAOAMbIHbIY
IpiHOI Jicapacvln mooeoey dcate ap-mypii KO30iH 0dPLliK KAlIbINMAapblMeH emoey
muimoiniein 3epmmey

Ke3ni 3akpiMzay omici SKCIEpUMEHTANBI 1PIHA1 KO31H HYPJIbl KaOaThIHBIH
kapacel KoslecHHKOB >kymbicTapbiHan Ocitimaenren (1999). 3akpIM KenTipiareH
Ke37le KOSIH/Jap apHaiibl arail KoparTa, TeK 0achl ChIpTTa OpHajackaH. JKeprimikTi
0,04% wuHOKAaWH epiTiHAICI TaMINbUIAHAB! (3 UHCTHIUIAIMS 2-1 TaMIIbIAaH KOSHHBIH
COJ KO3iHE), COJaH COH CKaJIb[IEJIbBMEH KO3iH HYpPJIbI KaOaThIHBIH OpPTAChIHIA
KapakaT jkacanabsl 5 MM nuamerpae. JKapakatraiaraH HYpJibl KaOaThIHBIH apacbiHa |
cranaapTThl netias CTaguIOKOKTBIH Taza KyjabTypackl edrisinai (10108 KOE). Bip
TOYJIIKTEH COH OapJibIK Ke3JIep/ie TUIITI ipiH/I1 HYPJIbl KAOATBIHBIH JKapachl JaMbIbI.

Kyknanbel YpAICTIH JaMYBIH 3€pTTEY YIIIH KOSHAAPIBIH KO3/IiH IpiHII )KapachlH
KYHIETIKT1 OaKpUIaHMIBl: JIEHEe TEeMIIEPAaTypachlH PEKTaJIAbl OJIICy, CTa(QUIOKOKKTHI
aHBIKTay MaKCaThIH/Ia MUKPOOHOJIOTHSIIBIK 3€PTTEYJIEp KYPrizy *KoHe Je KYHICTIKTI
KIIMHUKAIBIK OalKayIbIH CHMIITOM/IApbIH Oaraiiay.

bakrepuomorusnplk  aHanu3 CTaQWIOKOKKTBI aHBIKTayFa KeJeci oiCIeH
KYPrizunai: KYHIENIKTI SKCIIEPUMEHTTI ToNTapAa MHKPOOHOIOTHSIIBIK ChIHAKIICH
cTa(hUIOKOKK JIa0OpaTOpHs/ia aHBIKTAIIIbI.

Ke3nin Mopdonorusibik e3repicTepiH 3epTTey YIIIH Heri3l Ke3diH KalaThl
DKBATOPMEH eKire Oipaed OemiHin, Hypibsl Kabarel Oenexk ananasl. ComaH COH
naboparopusira sketkizy ymiH 10% ¢opmanuH epiTiHAICIHE OpPHANACTHIPHUIIHI.
[lapadunre canpin, KeNTIpinm Oapblll Cpe3fep >KacalblHABL. | eMaTOKCHIMH >KOHE
703uH OosmapbiHAa ycTanm Oapeim cpesfep xacanblHAel «Potomukpockor- [1I»
(«Omrrony, I'epmanwmst) anmapareiaaa. Cyperrepai mudpibik «Iunamopdy» kamepameH
Tipkenai. Mopdonorusansik 3eprreynep «CoT-MEAUIIMHANBIK —CapanTaMachIHbIHY
1a00paTOPHSICHIH/IA KYPTi3UITEH.

In vivo sxkcnepumenmmepOoiyy YWiHWI CepUACbl- HCOAPLIMUIMOL epimidiHOi
xpomamozpadgh 20ici

OKCHEPUMEHTTIH KeJecl Ke3€HI — KO3/1H AdpuIik KaubintapbiH 30 sxoHe 60
MHUHYTTaH KaObUIaFaHHAH COH, KO3M1H HYPJbl KaOaTbiHIa IUMPOQIOKCAITMHHBIH
OMOTUIMAUTITTH )KOFapbITUIM/II epITIHAL XpoMaTorpadust 9AICIMEH 3EPTTeY.

Jlepexmepoiy cmamucmukaivlk manoay



JleHe TeMmmeparypachblHbIH, CTa()WIOKOKKTHIH KOJOHHUS TY3€TIH HWHJIEKCIHIH
JIEPEeKTepiH Taumay VIIiH CHIIaTTay CTATUCTUKACHI, I37eCTipy  Tajmaynap,
oipdakropner ANOVA tannaysl, bondepponu neHreiifie MaHbI3IBUIBIKTEI aHBIKTAY
yuin kputepuil Kpackena-Yommuca, Yamu sxone bpayna-®opcallTTblH poOacTThI
TECTIIEPl, CTAHIAPTTBl aybITKyAbIH poOactTel Oaranaybl, KTU nepexrepin
norapudMaiblK TpaHC(HOPMAIUACHIH , aloCTePOMPIIbl cajbicThipManapra Ieiimca-
Xoyan Kputepuuiepi KoJaaH bl.

Camanel gepexrepal Oaranayra Tay-b, Tay-c- Kenpamna kpurepuiliepiMeH
Ta0JINIIa COMPSDKEHHOCTH TajiaMachl KOJNJAHIBI, OWTKEHI IEepeKTep apachiHIa
KapbIMKATBIHACTHIKTBIH CHMMETPHSIIBIK ©JIeMi 00Nkl TaObutanbl. ICiHY MeH ko3
’KACBIHBIH aFybl TUXOTOMHUSIIBIK OJIIIIeM GoranabikTal y2 [upcona, Merca, ®umepa
KPUTEPUIIICP1 KOJITAH/IbI.

XpoMarorpadusIblK  3€pTTEYICpIAiH JCpEeKTepiH Taujgay YIIiH CHIATTay
CTaTUCTUKACHI, 137IecTipy Tangaynap, Oipdakropast ANOVA Tanmaybl KOJIJIAHJIBI.
Bapnbik nepekTep/iiH CTaTUCTUKANBIK CHUITaTTaMachl KECTENepJIe KoHEe TpaduKaIbiK
KOPCETUIreH.

KopbITBIHABI:

1. Onpenren kypambinga LHd 6ap 30-70 % yiineciMai moMMaKpul KbIIIKbLIIBI MEH
METUJIIEIUTIONO3a  HETI3JEpIHeH  TYpaThlH  MYKOAQITe3WBTI  KO3IH  JOPLIIK
XKaObIHABLIAPHl k0HE Ae¢ Pluronic F127 HeriziHeH TypaThiH Tel TY3YII Ke3IiH
epITIHALIEP] In VIVO SKCTIEPUMEHTTEP/IC KaHyapiap/aa >kaHaMma dcepiiep TYAbIPMai bl
XKOHE TO3IMIUIK KaObuieTi korapbl. [|d KoHIEHTpaIuschl Ke3 KaObIHABUIAPABIH 1
CTaHJAPTBIHIA KOHE Tell Ty3eTiH epiTiHainig 70 Mk keneminae 0,3 rp Kypaiasl -
Hunposnet 0,03% ko3 TaMIIbUIApbIHA CIUEKEC.

2. Kesre apHanraH DopuTiK KadbIITapAblH YCTadyblH 3€PTTEUTIH a3 WHBA3UBTI
oMIiC In VIVO 3KCIEPUMEHTIH/IC KO3/eT1 MOTUMEPIIl JOPUTIK KaJIBITITapIbIH YCTaATybIH
Oaramayra  MYMKIHIIK  Oepemi.  YiumeciMai  MOJMMAKPWI  KBIMIKBUIBI ~ MEH
METWJIIEIUTIONO03a  HETI3epIHeH  TYpaThlH  MYKOAQITe3WBTI  KO3IH  JOPLIIK
xaosiaapuIapsl (30/70 %) - 40-50 munyT Kypaca, Pluronic F127 neriziHeH TyparbiH
reJ1 T3yl epiTiHaiiepi — S0 MUHYT KYPaWTBHIHBI aHBIKTAJIJTbI.

3. KossHmapnarer Hypnbel KaOaTrThIH  IpiHJAI  JKapachIHBIH AKCIICPUMEHTAJIIbI
MOJICIIIHIH YHJIeCIMII TMONMHAKPUI KBIIMIKBUIBI MEH METHIIIEIUIION03a HEeTI3IepiHCH
TYpPaThIH MYKOAITe3WBTI KO3MiH Iopiulik xkabbiHasmapeiMer (30-70 %) xoHe ne
Pluronic F127 HeriziHeH TypaTblH Tel TY3YIIl KO3/iH epITIHAUIEpIMEH eMmJey
KOJITIaHyBI HET13/ICII/I.

4, Pexranael neHe TeMmepaTypachlHBIH OJIIEMi KOHE MHUKPOOMOJIOTHSUIBIK KO3
YKAChIHBIH TaJIJIayJIaJIbIH KOJIIAHYbI HYPJIBI KaOaTThIH IpiHJII KapaHbIH KO3I1H JPLTIK
TYPJIEpIMEH eMJiey HOTIDKECIHAE KEIICHII OKCIEPUMEHTAAbl  3€pTTEYMEH
anpIkTayapl.  Kypameiama 1@  Oap  MyKoaareswBTi  JOPUIIK  KaJbIITap
AKCIIEPUMEHTAIIBI KaHyapiapAblH JICHE TeMIIepaTypPachIHbIH €pPTe KaJIblHA KeTyiHe
- 2-mi Toynikren Oacrtan (p=0,002), TuiMIi CTaQUIOKOKKTHIH a3aroblHa 4-1111
ToynmikteH Oactan  (p=0,001) xkoHe KO3MIH Hypibl KaOarThlH  OeJCceH/l
pereHepanusChIHbIH 1aMyblHa bIKMan eteAl. Yinecimai [TAK men MI] neriznepinen
TYpaTblH MYKOQAT€3WBTI KO3[1H A9pUIK KaObHAbUIApbiMEH >xiHe Pluronic F127
HETI31HEH TYPaThIH rejl TY3YLIl epITIHAUIEPIMEH eMIey THIMALIIT 3 ece apThIK eKeH1



TQIIJAECH].

S. Xpomarorpadus 97ICIMEH MYKOAAre3UBTI J9putiK KaubmnTapaad Ld tuiMaiiri
(Hdoxktop Penau’c) 0,03% llunponeT epiTiHAICIMEH calbICThIpFaHAa OaraiaHibl. [en
Ty3eTiH epiTinAl Pluronic F127 nonumep HeriziHeH Hypiibl KadaTTa ¥ ece xorapbl L[D
TUIMJI1 KOHIIEHTpalusCchiH KamTaMachz eredi (Joxtop Pempmu’c) 0,03% Ilunponer
epitinaiciMen caisicteipranaa (p=0,001).

Juccepranms TaKbIpbIObl 00MBIHIIA KAPUATAHBIMAAD

HMucceprauust Marepuaigapbl OoiibiHIIA 14 eHOeKTep KapusaaHIbl, OHBIH
immriage: 3 crarbsi, KP FpUTbIM koHE OUTIM Oepy MUHHUCTPIITIHAErI, cama TEeKCepy
KOMUTETIMEH YCBIHBUIFAaH OacbulbIMIaphl kapusiianibl. «International Journal of
Pharmaceutics» (Thomson Reuters) >xypHanbsiHaa 1 crarbs, 1 Te3UC XalbIKapabIK
meTenaik KoHpepeHIusaa, XalblKapaiblK KoH(depeHUusaap marepuajijapbiHaa 9
TE3UCTEP.

18.10.2017 x. «Ke3miH Hypibl KaOaThIHBIH O€TiHAE MATOJOTHUSIIBIK YPAICTIH
KaJIBINTACYbIHBIH 9J1IC1» JKYMBICHI OOMBIHINIA pallMOHATU3ATOPIIBIK YCHIHBICKA KYIIIK
aneiHFaH Ne 2439, «Ke3niH Hypibl KaOaTbIHBIH OCTIHJE NATOJIOTHUSIIBIK YPIICTIH
KaJIBIITACYBIHBIH SJ[IC1» €HT'13y aKThl aJIbIH]IbI.

JuccepTanMsHbIH KOJIeMi MeH KYPbLIbIMbI

JluccceprauMsuiblK  SKYMBIC OachbUIbINT IIBIFApBUIFAaH MOTIHHIH 118 Oetinzae
OasHAANbIM, Kipiclie, 9MeOUEeTTIK IIONY, 3epTTyeAiH S5 0eiliMi, MpPaKTUKAJIbIK I1CKe
acelpy  YIIIH TYXBIPBIMIAD MEH  YCBHIHBICTApPIaH TYPAThiH  KOPBITHIH/BI,
naianaHbUTFaH JepekTepAi Ooubmuorpadusuiblk Tizimi, 184 aray, 34 kecte, 29
CYpeT, 2 KOChIMILIAJIaH TYPaIbl.



SUMMARY

On dissertation by Ozhmukhametova Elvira Kelgembaevna
"Development of new mucoadhesive dosage forms for treatment of eye
pathologies», presented for the defense of dissertation on a competition of degree the
doctor of philosophy (PhD) in the specialty 60110100 - Medicine

The relevance of research:

Worldwide, about 285 million people suffer from visual impairment, including
19 million children, and 39 million are affected by blindness [Inf. Bull. No. 282,
August 2014].

Today in the world of ophthalmology, there are many drug delivery systems in
the eye tissue for the prevention of infectious and inflammatory pathologies. The vast
majority of ophthalmologists use the traditional method of drug delivery - eye drops.
However, this method has several disadvantages, in particular, it is leaching of more
than 90% of the drug from the eye, absorption through the mucous membrane into the
general bloodstream, which makes it necessary to use frequent instillations
(Aznabayev MT.2010, Vokhmyakov A.V. 2007, Maychuk Yu.F. 2003, Milovanova
L.N. 2002, Wispelway B. 2005, Washington N.2001).

Purpose:

Development of new mucoadhesive ophthalmic dosage forms based on
polymers (polyacrylic acid, meticellulose and Pluronic F127) and evaluation of their
effectiveness of treatment in a model of corneal pathology in experiments in vivo.

Research objectives:

1. To develop a new medicinal forms of ciprofloxacin in the form of
mucoadhesive films and gel-forming solutions with the subsequent study of their
tolerability in experiments in vivo;

2. To develop minimally invasive methods for studying retention in the eyes of
mucoadhesive dosage forms in experiments in vivo;
3. To substantiate the possibility of using an experimental model of purulent

corneal ulcers in rabbits to assess the effectiveness of treatment by new
mucoadhesive medicinal forms in experiments in vivo;

4. To study and conduct a comparative analysis of the effectiveness of various
dosage forms in the treatment of experimental purulent corneal ulcer;
d. To assess the bioavailability of ciprofloxacin, enclosed in various ophthalmic

dosage forms by high performance liquid chromatography;

Research design:

Experimental.

Research object:

Object of this thesis work studies are 147 mature rabbits of the Chinchilla breed
weighing 2500-3300 grams, without external signs of disease. The subject of the
study was the extracted corneas of rabbits’ eyes.

Scientific novelty



For the first time, mucoadhesive ocular medicinal films based on polyacrylic
acid and methylcellulose combinations in a ratio of 30 - 70 % and gel-forming eye
solutions based on Pluronic F127 containing CF are proposed for the treatment of
corneal pathologies.

For the first time, minimally invasive techniques for studying the retention of
polymer dosage forms on the eyes in experiments in vivo were developed.

For the first time, experimental conditions justified the possibility of using a
model of purulent corneal ulcers in rabbits to study the effectiveness of treatment
with mucoadhesive ocular drug films based on combinations of polyacrylic acid and
methylcellulose in a ratio of 30 - 70%, and Pluronic F127 gel-forming eye solutions
containing CFs.

For the first time, a comprehensive experimental study of the effectiveness of
the treatment of purulent corneal ulcers with polymeric ophthalmic dosage forms
with ciprofloxacin based on Pluronic F127 was conducted and the possibility of using
rectal body temperature measurements and microbiological analysis of tears in
rabbits was shown as an indicator of the inflammatory process. Mucoadhesive
medicinal forms with ciprofloxacin contribute to an earlier normalization of body
temperature, starting from the 2nd day, effectively reducing the CFU level of
staphylococcus, from the 4th day and the development of active regeneration into the
corneal epithelium in experimental animals.

For the first time, the bioavailability of ciprofloxacin introduced onto the surface
of the eye using a gel-forming solution based on Pluronic F127 polymer was
calculated by chromatographic method. Pluronic F127 gel-forming solution provides
an effective concentration of CF in the cornea.

The main statements for the defense
1. Developed new mucoadhesive ocular medicinal films based on polyacrylic
acid and methylcellulose in a proportion of 30-70%, and gel-forming solutions for
eyes based on Pluronic F127, containing CF do not cause side effects in experimental
animals.

2.  The developed minimally invasive method of studying retention allows
determining the exposure time of mucoadhesive dosage forms in front of an in vivo
experiment.

3. An experimental model of purulent corneal ulcers in rabbits makes it possible
to study the effectiveness of treatment with 30-70% mucoadhesive ocular medicinal
films based on polyacrylic acid and methylcellulose and Pluronic F127 gel-forming
eye solutions containing CFs.

4, The use of a polymer-based gel-forming solution of Pluronic F127 and GLP
based on polyacrylic acid with methylcellulose (30-70%) containing CPF is
characterized by an earlier normalization of body temperature, starting from 2 days,
with an effective decrease in the CFU of Staphylococcus aureus, from 4 days and the
development of active regeneration in the corneal epithelium in experimental
animals.

5. The use of a gel-forming solution based on Pluronic F127 allows for a 5-fold
higher concentration of CF than with the instillation method and is guaranteed to
maintain an effective concentration of the antimicrobial drug in the cornea of the eye.



Practical and theoretical significance

Developed new mucoadhesive ocular medicinal films based on PAA/MC in the
ratio of 30 - 70% and gel-forming eye solutions based on Pluronic F127 can be used
as an alternative approach in the long-term drug delivery to the surface of the eye and
beyond its limits in the treatment of corneal injuries.

The developed minimally invasive method for studying retention can be used to
study various ocular dosage forms in experiments in vivo.

The results of a comprehensive experimental study of the thesis will expand the
existing understanding of the use of mucoadhesive ophthalmic dosage forms in
polymers in the treatment of corneal pathology in in vivo experiments, in particular
ophthalmic medicinal films based on PAA and MC in proportion 30 - 70% and gel-
forming solutions for eyes based on Pluronic F127 containing CF.

The high concentration of CF-in in the cornea makes it possible to recommend
the production of gel-forming eye drops based on Pluronic F127 polymer and eye
films based on polyacrylic acid and methylcellulose (30 - 70%) in pharmaceutical
production.

Materials and methods:

To solve the tasks facing the study, the work was divided into several stages.

To implement the forth task:

Comparative analysis of the concentration of ciprofloxacin in the cornea of
animals eyes with the use of Ocular Medicinal Films, eye drops, eye medicinal
solutions, soft contact lenses;

The rationale for the use of gel-forming eye solutions for the prevention of
infectious complications.

The first series of in vivo experiments is the development of Ocular Medicinal
Films based on polyacrylic acid and methylcellulose, gel-forming eye solutions based
on Pluronic F127 and F68 polymers and the study of retention.

Developed new Ocular Medicinal Films were manufactured in the laboratories
of the School of Pharmacy at the University of Reading (United Kingdom).
Riboflavin was used to study retention as part of Ocular Medicinal Film, while we
used a 0.3% solution of ciprofloxacin (the active ingredient is ciprofloxacin 3.45 mg)
as an antibacterial drug in the treatment of model purulent corneal ulcer. Eye drops
were prepared by dissolving 20 vol. % Pluronic F127 and Pluronic F68 in 1 mg / ml
fluorescein sodium solutions. Solutions containing Pluronic F127 / Pluronic F68 and
70 microliters sodium fluorescein were also buried on the surface of the cornea.

Saturation of Soft Contact Lenses with Ciprofloxacin.

Commercial soft contact lenses Acuvue Oasys (Hydraclear Plus) without diopter
was impregnated with a solution of CF-an, corresponding to 0.3% antibacterial eye
preparations.

Spectrophotometric method

Ultraviolet spectrophotometry method has been developed for evaluating the
retention of medicinal substances on the eye surface using the example of model
fluorescein.

Learning retention



The exposure time on the eyes in an in vivo experiment of 5 types of Ocular
Medicinal Films and 2 types of gel-forming solutions based on Pluronic F127 and
F68 was studied using the method of photo and video recording.

The second series of experiments is the study of the tolerability of Ocular
Medicinal Films, LSCL and the gel-forming solution Pluronic F127.

The study of tolerability and the effect on the functional state of the Ocular
Medicinal Film eye with CP was carried out on 12 rabbits according to the standard
method. Every day, for 30 days, the test films were applied to the cornea by animals
of the experimental groups once a day. Animals of group 1, 5 times a day, instilled
with a 0.9% NaCl solution. Rabbits 2 groups were superimposed with 30 - 70% films
based on polyacrylic acid and methylcellulose with CF. Animals of the 3rd group
were instilled a gelling solution based on 20% Pluronic F127 also containing CP. In
the 4th group, rabbits were placed on the surface of the eye with LSCL, impregnated
with CP.

The third series of experiments - modeling of a purulent experimental corneal
ulcer and studying the effectiveness of treatment with various Ocular Medicinal Film.

Experimental purulent corneal ulcer was caused by injury according to the
method adapted from the work of Kolesnikov (1999). When injuring the rabbits were
in a special wooden box with a hole for the head. After local anesthesia with a 0.04%
solution of innokain (three instillations of 2 drops of the drug in the rabbit's left eye
with an interval of 15 seconds), a notch with a diameter of 5 mm was applied with a
scalpel in the central cornea, which resulted in corneal dissection. Then, in the
resulting defect, rubbed 1 standard loop (10-108 CFU) of pure culture of
Staphylococcus aureus. After one day, typical purulent corneal ulcers developed in all
experimental eyes.

Development of an infectious process in experimental purulent corneal ulcer in
rabbits by daily monitoring of body temperature and taking microbiological samples
for Staphylococcus aureus, as well as objective indicators of the clinical picture.

For bacteriological analysis of staphylococcus, in the course of experiments in
experimental groups, daily microbiological samples of staphylococcus were taken for
further sowing in the laboratory.

To study the morphological changes in the eyes with a purulent corneal ulcer,
eyeballs were cut at the equator and the cornea was separated. Then it was fixed in
10% formalin solution for delivery to laboratory. The central block is embedded in
paraffin. Serial sections were stained with hematoxylin and eosin, examined on a
"Photomicroscope - 111" (Opton, Germany). The image was recorded on a digital"
DiaMorph™ camera. Morphological study was performed on the basis of "Forensic
Medical Examination”.

The fourth series of experiments - high performance liquid chromatography
method.

The next stage of the experiment — is bioavailability study of ciprofloxacin in
the cornea by High Performance Liquid Chromatography 30 and 60 minutes after
applying the dosage form.

Statistical data processing



Statistical processing of temperature data results, CFU: descriptive statistics
were used, exploratory analysis, ANOVA univariate analysis, Kruskal-Wallis
criterion, indicating the level of significance achieved with Bonferoni correction,
Welch and Brown-Forsythe robust tests, robust standard deviation estimate,
logarithmic data transformation CFU, for a posteriori comparison, the criteria of the
Game-Howela are applied.

To assess the magnitude of the effect of qualitative data, we used the analysis of
contingency tables at the Tau-b, Tau-s-Kendall criteria level, because they are
symmetric measures of the relationship between variables. But since the swelling and
lacrimation had a dichotomous measure, an analysis of contingency tables was used
for them, corrected at the level of criteria 2 of Pearson, Yeats, and Fisher.

Descriptive statistics, exploratory analysis, ANOVA with an indication of the
level of significance achieved, with the Bonferoni correction, were also used to
analyze the chromatographic data. For a statistical description of all the results used a
tabular and graphical representation of the data.

Results:

1. Developed new medicinal films based on combinations of PAK / MC, as well
as gel-forming solutions based on Pluronic F127 with ciprofloxacin have good
portability and don’t cause side effects in animals in experiments in vivo. 1 standart
form of eye films of PAA/MC and 70 mcg of gel-forming solutions based on Pluronic
F127 consist 0,3 of ciprofloxacin, that corresponds to the standart eye drops 0,03 %
of Ciprolet.

2. The developed minimally invasive method allows evaluating the retention of
the study of the retention of the dosage forms in the eyes of rabbits in experiment in
vivo. It was revealed that the gel-forming solution based on Pluronic F127 polymer
has the highest retention - 40-50 minutes and EMF based on PAA/MC 30-70 weight
% - 50 minutes.

3. Justified the use of an experimental model of purulent corneal ulcers in rabbits
in experiments in vivo to study the effectiveness of treatment by mucoadhesive ocular
drug films based on a PAA/MC combination of 30-70 wt% and gel-forming solutions
based on Pluronic F127 polymer containing ciprofloxacin is substantiated.

4. The comprehensive experimental study of the effectiveness of treatment of
purulent corneal ulcers by various ocular dosage forms with CF showed the
possibility of using rectal measurements of body temperature and microbiological
analysis of rabbits tears as indicator of the inflammatory process. Mucoadhesive
medicinal forms with CF contribute to an earlier normalization of body temperature —
starting from the 2-nd day (p = 0,002), effective reduction of the CFU level of
staphylococcus - f-om 4-th day (p = 0,001) and the development of active
regeneration in the corneal epithelium in experimental animals. It has been proven
that when treating by ocular drug films based on a PAA/MC in a proportion of 30-
70% by weight and gel-forming solutions based on Pluronic F127 polymer, the
efficiency exceeds 3 and more times (p=0,0001).

d. HPLC calculated the bioavailability of ciprofloxacin from mucoadhesive
ophthalmic dosage forms in comparison with Ciprolet eye drops of 0,03% (Dr.
Reddy's). The gel-forming solution based on Pluronic F127 provides an effective



concentration of CF in the cornea 5 times greater than when using 0,03% Ciprolet eye
drops (p = 0,001).

Publications on the dissertation topic

14 works have been published on the materials of the thesis, including:
including 3 articles in journals recommended by the Committee for Control of
Education and Science of Ministry of Education and Science of the Republic of
Kazakhstan, 1 article in the “International Journal of Pharmacy” magazine indexed
Thomson Reuters data; 1 thesis in the materials of international conferences abroad, 9
theses in the materials of international scientific conferences.

Developed 1 rationalization proposal "Method of forming a pathological process
on the surface of the cornea"; 1 act of implementation of the results of research work
"The method of forming the pathological process on the surface of the cornea” 2017.

The content and structure of the thesis

Dissertation work is stated on 118 pages of computer set and consists of
introduction, review of literature, materials and methods, results, conclusion,
practical recommendations, the list of the used sources including 184 names (52
domestic and 132 foreign). Dissertation work is illustrated by 29 drawings and 34
tables.



