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3906l LEemo smGogdmmgds brgds o Bodmogddbgds 1339 3yoéo 33-gdol
bnL3g680s (30 360mlnL3g6300).

Gngme(3 398mo 503603690, 83-0b byb3gbz00L 3Byl dememm gyo3dg
3ob3o gogblgboor 20% (6/8) Poloxamer 407 Lyb3gbBooliongol ggemorgdal nbstals
(900980060l ME3560880L (h983960hn08g) obaggdol 3oBboom. Bmgmes; 3g8mon
03603690, Poloxamer 407-0b 20-25%-0560 (6/3) blbo&o ggemmotrcogds 25°C-3g
350, bmmm odorm (933960hneHodg mbggoces. 93 v396dob ge8mygbgdaom
33-0b LyL3gbB8ool Bogobodgor ggemoeagdol nboGo, Gome 393399030 gd0bs
36930600l ogogLopgos 3o306oemnH 6Gndo dolo mmoemyHo daboltto-
€930L0b (ob. bggds 4) > M300096 933960g0bs 36393060l gogmbgo.
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80 36m 3003l
(89 mboceoBmemols g3m)
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Lbggds 4. 3ghrmbocosBmemom dhgatcmmo 83-0l byli3gbBacl (3aeBHmggemals)
356emdggds bd3mBa oo 3olio Lggdonen sggdyemgds

3306m50q>a8mqmm Q00306mnqm 9o 3600 3003[53@330[5 Smasbo,
8m8gdal goboBoemgdo cod dooo améosmwmaoo

83@60060@0300@000 Qod)Soémn@ 9 s—gbb 3oboboomgbq>ooo boBoemo 332"’[’
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3396000 o boBoemo3930l Bem8gdol g306oBocmgdom, emodgéryemo o36mbondy-
ol (Laser particle sizer LS-C(III)) godmygbgdoo (ob. 3béoemo 1).

Bbéoqm 1, 33¢6m60@08mq>0m Qa¢306mnq>o 93-9%abs do&oomocon 30603806850

adb3gGo8aibob Lodyoenm ©003ghtrels ©03gh6als 6oBoemd3900b
No 00o3gho d3gce0 8mgete | Bgeoo Brgatho R 8co8930ls
(339)+SD (339)+SD (339)+SD adboBoamgdo
1 1,35 0,47 2,32 1,64 03060000
2 1,02 0,44 2,26 1,52 030630000
3 1,16 0,41 2,25 1,53 030630000
boanoqmo +SD| 1,17 +0,103 0,44 + 0,060 2,27 + 0,482 1,56 q;bémm

33503350: dmemem géoqgode 399390 Boé8mmggbommas Hmgmey bedo 3oésmmgemyo oo
©8my300909cmo 9gL3ge0d9bhol Lodysemem 360dgbgemmagdo + LhobooGdyme goobs

(SD);

Gmgme; 39939000006 RBL (3b&ocmo 1), 83-0b Lodgommm osdgheo
d9000396L 1,17 + 0,103 333, co00dghé0l ggge Bdmgoto ool 0,44 + 0,06 339,
bmemm 00dgh&ob Bgrs Bmgoto 30 2,27 + 0,482 333. 6oBocmo3gd0l 8mBgdals
3o6oBocmgds  Lyl3gbBosdo o060l agotorm (R>15). Gmgméy 8gdme  oym
5060363m0, 65B0cmo 3930l 8mgdol goboBoemgdody 38ligemmdoom R 3mgazose-
96¢)ol 860336gemmdol dobgregom. Bomgdyemo 33-0b 8mdgdo oo gobobocmgds
™3(h03oemy&0d B53emol vcogoemmdcnge 8oBmegdobocmgol.

33930l o3otrgmgddo  Bothotrgonemoes Bo8mmom  ohgotmmmo  3-0b
I a3mmmmzono 336m930 M3 37960 8036mb 3030l 308mygbgdec 200 X goco-
90089 (bybomo 1). Gmgmey 8o3bmapmipmgonogdowsb BsblL, Jowmgdnemo
Bo8cmoo ohgetoymmo 33-9d0 Loygenemo gmEdobss. Loodgeal dmbszgdgdel
0065b3oce ImBrgzmemmgoydo 33emg39d0Logol godmygbgdnemo 33-0b Lodyoemm
008960 dgocog9beos 1,17 339. 33-0b 8cdgdl o 8mB8gdal 306oBoemgdsl 306300

obobO3b °b333 3(‘06)0300@(‘06036)0 33@3332”’[’ 38@38360, 6008@8603 3068
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006bg906305 3967 me 80 36mbo0Bg&0b 89339mdom Bomgdyem 39c093900>0b.
3o 36mgmHmg 00309030 BobL, GMI BoBomo 3980l Lodyommm oodghtre osb-
mmgdoo 960l 1 338-U ggotgemgddo, beemm bobomozgdl gooBboses BmBgdal
OGO 0™ gobobomgds, oz 3o 3rmb 30330 dgbodemgdgemos bbgoolbgs 8mdals
(o060, Lodyoemm 07 acEo) boBoems 3900l obobge.

d06rg 8mdal 83-0b (1-2 833) godmygbgdol N3eGohgbmds BrogmBotgmdls
03530, 68 olobo 33900 odLoEEYdA6 PMEEBMZo6 Bgo3068g, Go3 yotem

gqggddmt‘)b b@ob ) 3—3530 QgBmGoégBU@o Goa@olj 8"’{188@02")[" oQGoaanm
UBoéo@gbmbolj 60300, 33@32’382’30 6030030336300 3306)3 B3m3dol 8 3

bnt‘)omo 1. 8L6-0b 33-0b 8o 36«)030)003360030360

Lbgocoslibgo 3080 316-dodonte 3o60dghegdel gogemgbs
30 3650 3003bemgdel agemeBotrgdody

830 Gocgbols Eegbols m3hodBaggools 3086a0> 3gzobBagamgen Lbgocabbgs
03080306 dodonéo Iotodghtogol gogmmgb B30l oeEBatgdody o Boos
dosoooe Boboliosogdengddy (bodoeme coodghée, BoBocmoggbols Berdgdols
goboBocngds @0 0.3.). BobobBodn ypemgagden @ogoca0bgm, Gmd Bodemom
oog06ommo o 3o&0gamn 33-0b dotoomocen Boboboomgdamgdo 60dghgmmma-
co o6 5oblbgoacegds §&0Bobgmmabsk. sdgweb 33mBconbathy, Badmols (Agker
BocosBemamo) bothygob Bg3gotoghols orgoembioBerabnns emizgbol m3hoBeBoznol-
org0ls qi3gE0dgbgdo Rogagotago (35Eoga, o6y BsBamao @ondhgotmog A3-gBy.
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@356m0m 3o8odo Jeremady@ol 3eobpgbh ool gogemgbs. 83-0b 3m&do-
693089 3memadgeol 3mb(39bhEoeol gogamgbol dgLolBogemoce godmgoygbgen
mErz0b7em 0goBo30 3memadgiol 3mb(39bdEo300L Lode 860336gcmmds - 55 7,5 oo
13%. 3cem08960l 08 3096396 E030980L 303mygbgdaliol odBogdnem bnbdgb-
809030 33-0b 3006(396¢hG0300 3goc0g396c0 20, 30 oo 50 33/3em, 3gLodsdaboce.

33em930L Igegzgde Bo&dmeggbocmos (3bérocm 2-do. Igrgagdocsb BobL,
603 mEgobnem 0398030 3memadgeol 3mb(39bhEo300l goBEd 5-ob 13 %-8cog
(6/3) obgggl 83-0L Lodyoemm oodghtrol Bécosb 1,23-co0b 3,60 3833-3cog.
30896l 3mb(3gbto3eol Lodogg 8603369emmdsdg 8L boliosogds ggotom
ao6oBocmgdoon (R>1,5). 3900939800006 358m3abotrg 3memadgéol m3hodoemyé
3639606030000 3gg06Roge 5% (€/3).

Bbéo@o 2. méao&a@ 0398530 3«)@0836(% 3«)5335060300[} adgemgbo 33-0bs 03006—

dotagdodg
33-0b
3eoamodgtols
(:;Q);oiao . 30’)5335060300 bo3no@m Qooa 3060[’ Qooasot‘ml’ 5060@0 3360[}
ioga Bsoa ©8Boogm | ©osdghBo | d3ges Bmgato | Bges Bmgste | R | Beodgdol
o8 (%Qg’/;* | Lyl3geBosBo | (3;9):SD (338)+SD (838)+SD 3569B0cmgdo
(33/8cm)
5 20 1,23:0,014 | 0,670,004 | 2,58:0,030 |1,55| ogo6hooe
7.5 30 2,62:0,011 | 1,59:0,007 | 562:0,024 |1,53| oz
13 50 3,60:0,016 | 1,99:0,003 | 7,49:0,012 |151| oz

Byemols 0go8530 856-0bs joobiagbhBapools 3ogamgbs. 83-0 erGBatrgdoBy Bo6-
ob 396139605300 (Bgeatogyem Byamols 0398530) gogemgbol gbBogemols 308600
3gg06Bogon 3061396o(30930b bryoro 8603g6gamemds — 0,1; 0,5; 1,05 2,5; 5,0% (6/3).

3oL 399330 Bo68cmagbomos (ool Lsboos (ob. gbomo 3).
BocogdnemBs 3gegagdBs 330R3960, B8 BgmGgnen Byamol o3s8sB3o Bo6-0l -
3eemogoboemals L3athol (PVA) 3006i396¢60(300b 3586cs 0,1-006 5,0 %-8cog (6/9)
0B393L 830l LoBysemen oosBgheol 3gdyorgdol 4,02-056 1,23 833-8cog.
50360363305 5369939, G508 PVA-L cosdoem 300bi396¢ho(309389 (0,1 00 0,5 % 6/3)
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o0goemo 3gmbeo 33-0l boBoemmdag ©g36gao0ol O mgoemom  bocwyemo
3memadgnmo 9369300 gd0l Bo63dmgdbol. PVA-L 0,1 o 0,5 % 6/38 306(396-
HE930908g 33-0L OB EMI0mo godmbogoemo goggbos 69 o 86 %-U, qbo-
0580boe. PVA-UL 0obothgb 3mb396h&o;30908g (1,0; 2,5 oo 5,0 % 6/3) d3-0b
036930300 96  ©0bodbgdmed, o  IgLododoboe, 83-0b  gOGEMI0mo
g03mbogoemory 100 %-b 3go0g9bcod. boBocmo 3980l BmBgdal goboBoemgde yggemo
99U3960396¢)ob Igdobgggedo aym goGmm (R >1,5) o Bob-ob 3mb396hGoE0o3g
(Byemob 0398530) 06 ogm 3™ Joegdyemo.

Bbéo@o 3. Byemol 03085380 3o6-0ls 3m5335¢6aeoob aogemgbo 83-0l 03006306350%3

PVA-L (Mw=84- Bers Bach
89KDa) bodyomm ©od9gH©e 0003ghtrels 6oBoemo 3g80b @ 3 06
> >
3063960300 0odghto 8533@;) 89000 8ogoto | R 8m3gdals K 9 Ql;“" 020
dgmeoce Byemols (839)xSD R0 (838)+SD 3o6060emgdo geeemmagoee
(838)+SD (%)
0358530 (% 6/3)
0,1 4,02+0,018 | 1,31+0,001 | 10,11+0,054 |2,18 | o306 69
0,5 3,90+0,009 | 1,41+0,001 7,46:0,048 | 157 | ogoboorm 86
1,0 1,33+0,012 | 0,57+0,004 | 3,18+0,030 |1,96| ogobroom 100
2,5 1,23+0,023 | 0,53+0,002 3,29+0,007 2,20 | ogobooom 100
5,0 1,29+0,012 | 0,61+0,003 3,100,008 | 1,93 | ogobroom 100

3memodgéol bogeoe Bobo

30@363@0 33@33380@05 338306@00 Qa3ob3350m, 63 30b-0b 3‘*’6886"
660800 330060@ Ggqmb 0303030 8603363@003050 q;od(i)mé)oo, 6’“’83@08 8050—

306mdq3l gy 83-0b 8B, sbggg 80 geBmbsgoemboy. g98e3oboty
0006, Gs8 8360y 3096396¢hHo300L goBEs 1,0%-006 5,0%-Bcog 56 0B393l 83-
ob 8cxBgd0l 3603369emeg96 (33c00emgdRRL, BoB-0bs co3thoBocm 30obi396h 0o
3gg06Bogon 1,0 % (856-0b bo3gd0l 3933060930l mrgoembiaBobion).

86-930bs 396930l 3590963 B3-0b BEGBotrgb38g B30 Sdhoyco
Bogthogdols (856) 3630l gogemgbol AgbabBagemac ggochogo dgdgae 8o6-gdo:
Kolliphor P188, Poloxamer 407, PVA (31KDa) co> PVA (84-89KDa). 33cm939330
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3obq>35qmoo oq)soasn@o Q’{]d){]é’aﬂs(bﬂb"b 306)06)86&) 6)008006)8 306’38@‘)@’
ob338 38006383@ Gg@ob 03088630.

Bbéo@o 4. 356—gdob d3bgdols gogemgbo 30633@0@ o 3300633@ Bycmol 0398580 83-0b

gm»30égdodg
356-0 860 Bgeathoco Lodyoenm ©00dghtrels ©00dghtrels 6oBocmo 3980l
3othggemoco g b onoBsT0 00o3gho d39c0> Bemgocho | Bgcos Bewgoto R 8co3g30ls
Bycmob go8oBo | I T (338)£SD (339)+SD (339)+SD 3965Bocngds
. PVA MW
Kolliphor P188 31KDa) 2,26+0,011 1,13+0,001 5,61+0,002 1,98 03060000
. PVA (MW 84-
Kolliphor P188 89KDa) 2,63+0,014 1,22+0,004 5,18+0,030 1,54 gOGNm
PVA (MW
Poloxamer 407 31KDa) 2,54+0,006 1,51+0,002 6,33+0,056 1,89 Lt
PVA (MW | PVA (MW
31KDa) 31KDa) 1,29+0,002 0,55+0,001 3,46+0,004 1,93 Rt
PVA (MW 84-
Poloxamer 407 89KDa) 2,18+0,008 1,08+0,003 6,28+0,015 2,3 03063000')
PVA (MW 84- | PVA (MW 84-
89KDa ) 89KDa) 1,27+0,008 0,48+0,002 2,58+0,012 1,65 Rt
Kolliphor P188 | Poloxamer 407 | 3mew08960l Léygmo 936935300, 80 36mboggémgdo 96 Boomgos
Poloxamer 407 | Poloxamer 407 | 3mem03dgé0b Lo 936935309, 30 360mbaggémgde 56 doomgde

8db38603360360b 33@38360 506080)@8360@00 Bbo’oc)@ 4-3o. 33@88860@06
Bobl, m3 Bob-0b 636360 Gs@ob 0303030 3603363@0}360@ 8md33@36b 33—0[}

oeaB06rg338g. Lbgooalbgs 896-0b (g6mbootro Gomogbmdao) csbamdabil
Bocagbrcmo 83-0b LoBysames wosdgho 39tygemdl 1,27 - 2,63 838 o3oéraemgddo,
beacmes 6oBomozgdol ooBghteb Bgms Bogota 30 Bgéygmdb 2,58- 6,33 833
03653 9880. Jotoggamace Byarmob 0358580 Bob-als 36g3sl 6o 3emgdo gogegbs g3l
83-0b LoByoeoe ©ooB8ght8g > Bmaowom 83-0b BotrBmgBol 1Bot0s6emdBy.
339300 390093930006  3930800borgmdl, Gmd Bob-ob dmbgdol gogemghs
8603369emmg605 doGocoeae dgmom Bymmol 0398580 Loy Byemol ageBol
Boogcmds, o gbodsBoloce, Bo6-ob Gocoogbemdsy Bghos.

Lobéggemo Besdols b LaBysemen osBghtoo ~1,2 838 Bocgdemos Bo6-gdol
boboo 3eaemogobocmols Lol goBmgggdoo. Bgmtsc Byamol g3sBsdo Bo6-ol
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boboo> Poloxamer 407-0b 308mygbgdol 898mbgggedn sgaemo 3gmbeos 3memody-
ol L °369301300L @0, 3gbododoboc, 8L 96 Bo63maddbgdmeos. domgdnemo
3900939000096 go3mdabotrg m3Hhedocmy Bob-o (Bmgme3 3oéggmmoce, dbggg
dgméroce Byemob 0308530) IgéPgnem 0gbs JomomBmemy o 3memagobocmols
L3otho - PVA (MW 84-89KDa), €&m8mol g08mygbgdoliol 3-0b Lodnocmm
008900 aym Bggbl dogé 396Bgnem 3gégddo - 1,27 333, cooodghéol dggeos
83960 0,48 833, beoeme 0dgh&ob Bgcos Begoro 2,58 839.

Jea8er39608500l  boBgotol gogemgbo. 33-0b qmEBocrgdodg dgmerocon
93mbool  3mmggbodozools  LoBdotol  gogemgbol  3gLBogemol  30B60od
393m304gbgor dmBmggbodoznol LoRdotrol Lodo Lbgocolbgs 860336gcmmds — 10
000, 16 000 coo 22 000 dé60/600.

99U3960396¢hgd0L Iggagdosb (béocmo 5) RobL, B3 JgmEswe g3nem-
ool 3mBemggbodoznol LoBdetral d¢acos 10 000 d65160/60r-ob 16 000 d6760/Eon-
dcog 06393L 33-0b Lodyoemem asdghtral 3gd(30630L, beremem 3m8mggbozodoals
LoBgotol dgdcogmdo godécos 22 000 ¥61ba/6or-dcog o6 dbgbl gogemgbol 33-0b
dobolinocrgdemgddg. 3mdmggbodsiznol boRdotol LeBngg 8603369emmdodg BoBacme-
39%0L 8mB8gdal goboBoemgds ogotrmme (R>1,5). 8ocmgdyme dggagdocsh go8ma-
0bo6rg dmBmggbadozoolb LoRdotrg 16 000 3éybo/Bo> Jgebgnem odbs Gmgmes;

003@030@360.

Bbéo@o 5. 3m3mggboBozoal boﬁdoéob a>gemgbo 33-0b 0300680685083

3“;’33?:5" 33“’6’::‘1” LoByommm | eosBghtob | oaodghthol BaBocmogd0b
bl i o sl Bt
36Bo/Bo> 3Bo/Bo>
10 000 10000 |3,73:0,014| 1,47+0,004 | 7,86:0,030 | 1,71 | ago6rorco
10 000 16000 [1,18+0,004| 0,500,003 | 2,35:0,003 | 1,56 | ogohore
10 000 22000 [1,21+0,001| 0,56+0,004 | 2,490,012 | 1,59 | o3otooneo

18




036503 3009b90m9d0b byb396800l coogm9b9d0l/cooemggaol o d98wgardo eglyb-
3960980l 30907960. B3qb dogé IglbBogemocm ogbs Jogdnemo 83-0b GglnL3ge-
06 gd0b 16060 48 Lo-006o Eoymgbgdol/omgdzel 393wga. ©8obocmgal, coddo-
©900bemobogg 3o63LoBmgegem 33-0b obobosmgdemgdo (Bmdgdo o boBoemo3gdol
Bm3gd0L gobobomgde) o 393cgg LnldgbBos dgg0bobgo odsm hgd3gestnesdyg
(35(303567d0). 48 Lor-0bs Ig8cogg 93-0b EglnLdgbrntrgosl gobrgbrnm gbgégoyemo
dgbymergg00m 3-5 Bon gobdogemmdsde. Gglnldgbrotgdol d9dcgg gobdgmegdom
qLOBOEEO300 33-0b Joboboocgdemgdl.

Bbéo@o 6. 33-0b 63[)’3[)335@06350@0050 48 Lor Edymgbgdol/ cdemgqdzob 398coga

bo3na@m Qooaaoémb Senools B 656ocmo 3360[}
O O

60300330 Qooaaoéo dssq» %Qsot‘m @oadgh®ob Sge R %masbol’
(839)+SD @9)sp | @800 (339):5D GoBocngds

3 30)+ 3°656oamg

©8850gd0bosbagg 1,150,003 0,480,007 2,45+0,003 | 1,71 Robnm

Galmb3a60o&adol
J0PPgPEROmI°0 1,170,005 | 051:0,003 | 2,39:0006 |1,60| ogoom
(39b3062930L) 893093

390093920006 BoBL, B 83-0bs Bobobioomgdemgdo @sBoegdolionbogy o
0oegd30L/3g8zm30 Eqlyb3gbootrgbol 3g8rga 3Godhogymom o6 goblbge-
3090 g0B36gmalzab, oy Bghygemgdl Bogdnmo 83-0b Boatocomdody
(3bow 6). 3083z930L Jgeogagdl dmtrals Lbgoemds (3comBoemgdol qgothzagddas.

33603000, 83-0b cgeaBocrgdedy Lbgoosbbgs 03080 3m6-godoyéro otoo-
Byhgd0l Bgao3emgbols glBogemol Bgeegas owaebres 33-0b @sBocogdol
3 (0Boemyto 306mdgdde, GrmBrgdoy BothBmagoms (o 7-3o. sbaewo
Boe 3033800 36g3060(0b - BoBmoos (3gthtmbacoaBmemo) aggothmymo

33—0[) 80[50@360@ 808«)33536‘3@ odGo 833«)0@50353@0 8330603@0@ 039"
50@0 m3®080@360 306006860.
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Bbéo@o 7: 33-0ob docogdols 3db3360335¢3@0@ 336533@0 m3003o@360
306006350

¢ 3mmodgeol 3b(396h G300 mEZobym 0308080 — 50 33/8cm (5% 6/3)

e 356-0 3063900 O dgmErgyem Bycmol 03089330 - PVA (MW84-89KDa)
e PVA-L 306396065300 30639emoco Byemol 0308030 — 10 33/3cm (1% 6/3)
e PVA-L 3mb3960 65300 Igmégyem Bycmob 0308530 — 10 33/3cw (1% 6/3)

e Jgmégnemo 93ymbool 3mBmggboBszool LoBdog — 16 000 36460/

60dcmols 06 3o3lnemoégdal 939t mdal 3gLbogemo

83-9330 39thembocooBmmals 06 3053byematogdals goagdhnemds ogo3069m
L39ddenamBmBghGmoe gomwmal 3o8emygbgdaos. Bsdamals 06 03lrmotgdl
6o 603gbgmemgebo  Bobsbosmgdgmmo - 06 3o0lemotgdol  gogddBmd
36oo396(9¥80 (encapsulation  efficiency, EE%) oo 633emol ogoghmdtogo
330603 36m(396(330 (actual drug loading in percentage, DL%) coocoggbocm
0g6> 3g3cog3600630: 3ghrmboceoBmemacs aggotmyama 8L6-0b 83-gdob sbemao
©088o0gdemo Lyb3ghgos @339396BGH0%R)306g0 6000 36960/6x-8g 30 Boo
39630gammdsdo  LCEN-101 396¢)00330l  308mygbgdoos (LCEN-101 clinical
centrifuge). 399093, Bowgdyemo by3gebotyobho 3ocog0hebgm 3oem3g LobYstsda
©> 3gthermboooBmmol 3mbgbheoes Eo30wa069 ™3hoggo Lbodzgeogel
3580333000 325 63 (joemeool bogdgg 3o-b3ggheemagrpedghtol go8mygbgdeo
©3 B02gd1)c0 8eob(398930L 3980380 BgroatogBaon 85 3oemdergdgem Aremsb.

Boghogd1amos LoBo 3otoemgeméo s o8 30gd9emo 9du3gadgbho o
39093980 63B3gbgR00, Emgmbyy bsdgeenm otcBghoggmo + bebostmo
3ocsb6o (standard deviation, SD). EE% coo DL%-o0b 3603g69amcmdgdo oo300630-
090> 3980930 03mBBemgdal gs8eaygbgdoo:

ab 30 0630({3[)'3@06)863@0 608@0[’ 80[)0

EE% = x100%

63@0[) %08030 aobbﬁoq‘m 608@0[) bo?;sobo Aol
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DL% =

ab o 0b 3003[)3@0636*3@0 603@0[} dobo

x100%

603@000 @06306003@0 d 3 ob 3obo

6)008006)8 888(’00) 080’) OQJGOBGUQJO, 080[)00)30[), 6)0’)8 80838QGOO 608@0[’

3odLedoemyé Rotargel (0b3o03Lyemoagdsl) aliggrom3tmigobyem 3 3-9090, 3g¢)-

6)0’)60@0%0’3@0 60bb60q>0 080’) HSQDOL) 0308030 3odb030@36)o 3("’)6886660800@

(39thmboeoBmemob blbomdnesb godmdoboty), éo(3 Igocoggbos 10 33/3cm.

Bbéo@o 8. 83060050@0%00@0[) 0b 3003[)3@06360[} dobobesmgdemgdo
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Abstract

The present work is dedicated to the elaboration and investigation of novel
biocomposite pharmacological drug for intravaginal drug delivery on the basis of
pseudoprotein microcapsules (MCs) loaded with the antiprotozoal drug
metronidazole.

Intravaginal drug delivery is essentially important for treatment of diseases
connected with the female reproductive system. However, intravaginal drug
delivery still remains a central challenge in gynecology. Among different
pathologies of female reproductive system, the inflammation of cervix - cervicitis is
connected with serious complications. Treatment of cervicitis is problematic since
it is associated with a lot of complications. Cervicitis plays a major role in the
development of ectopic and cervical dysplasia, with the ascending spread of
inflammation of the uterus and appendages. During cervicitis there is a high risk of
infertility, premature pregnancy, fetal infection and postpartum purulent-septic
complications.

Approaches of treatment that is based on the systemic administration of drugs
are associated with intoxication of an organism and severe adverse effects. Much
more promising approach for drug therapy is the targeted/local drug delivery. One
of the promising ways of targeted drug delivery is using the micronized
biodegradable drug carriers — micro- and nanosized containers (microspheres,
microcapsules, etc.) that can deliver drugs directly to the locus of disease and
maintain therapeutic concentration of drugs for prolonged period of time.

For constructing drug delivery containers, different types of non-degradable
and degradable polymers have been used. Among these polymers, the synthetic
biodegradable polyesters such as polylactic acid, polyglycolic acid, polycapro-
lactone, etc., were considered as the most promising ones. However, it was found
that the acidic products of degradation of polyesters can cause undesired phenotype
modulation in cells. For this reason, another class of relatively new synthetic
biodegradable polymers — polyesteramides (PEAs), which have better bio-
compatibility as compared to polyesters, looks more promising. Especially attractive
the PEAs based on naturally occurring a-amino acids and other nontoxic and easily
hydrolysable building blocks such as aliphatic diols and dicarboxylic acids. These
polymers are also called as “pseudo-proteins” because of releasing a-amino acids
during degradation. Furthermore, it is known that the pseudo-proteins enhance the
regeneration of damaged tissues. Due to the mentioned advantages, the a-amino
acid L-leucine based pseudo-protein were selected as a matrix for constructing drug
delivering MCs.

Within the framework of the research we have obtained a novel antiprotozoal
biocomposite pharmacological drug — gellable suspension of metronidazole-loaded
MCs. As a matrix for constructing biodegradable MCs we have used the pseudo-
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protein 8L6 that was synthesized on the basis of sebacic acid (8), a-amino acid L-
Leucine (L) and 1,6-hexanediol (6). The main characteristics (average diameter,
dispersity, lower limit diameter, etc.) of the prepared drug-loaded MCs were
determined and their morphology were studied. The influence of different
physicochemical parameters over the MCs’ formation (i.e. over their characteristics)
was studied and the optimal conditions for preparing MCs were found. Furthermore,
the stability of the obtained drug-loaded MCs upon storage at low temperature was
studied.

Within the PhD research, drug incorporation efficiency and drug release
kinetics were studied as well. The incorporation (encapsulation) efficiency of the
drug metronidazole to the pseudo-protein MCs was studied using UV-spectro-
photometric method. We have determined two main characteristics of drug
incorporation — encapsulation efficiency (in percentage from the initial drug) and
actual drug loading (in percentage from the MCs’ weight). The in vitro drug release
studies were performed in phosphate buffer using the “dialysis method”. The
obtained results showed that the release kinetics of metronidazole from the pseudo-
protein MCs characterized by two phases: (i) initial burst release and (ii) further
slow and prolonged release.

One of the important tasks of PhD research was safety studies of the elaborated
novel biocomposite drug in terms of the acute toxic activity and local irritability.
The safety studies were performed on the experimental animals (mice) according to
the “rules of pre-clinical evaluation of the safety of pharmacological agents”. Results
of the experiments showed high level of safety of the elaborated biocomposite drug.

Final task of the research was performing the limited clinical trials of the
obtained biocomposite drug on volunteers. Results of clinical trials revealed that the
elaborated drug has high level of regenerative effect apart from the expected
antiprotozoal (antitrichomonal) activity. It was also shown that the drug has
prolonged effect — release of the encapsulated metronidazole lasted within several
days.
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