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2. Development of the technology to obtain the liposomal cytochrome C for the treatment of ophthalmic diseases

Pedepar:

1. Y nuceprauiiiHiil pob0Ti HaBeleHO pe3yabTaTU eKCIIepUMEHTAIbHUX AOCIIIPKEHb 3 OOIPYHTYBAaHHS CKJIaly Ta
PO3POOKU ONTUMAJIBHOI JOCIIHO-ITPOMMCIIOBOI TEXHOJIOTII BUPOOHULITBA JilocoManbHOro nurtoxpomy C. Ha
IEPIIOMY €Talli JoCiIKeHb 6yI1 po3poobiieHi crenu@ikallii BXiJHOro KOHTPOJIIO Ha J1il04y PE4OBUHY Ta
docdomnimigu. TIpoBeneHo moCTiIKeHHS iX Hi3UKO-XiMIYHUX i TEXHOJIOTIYHUX TTOKA3HUKIB BiJITOBiTHO [0 3arajJibHUX
BuMor JJOY no ¢papmaneBTUUHUX CYyOCTaHLiN Ta HOpM crietndikaliil BUpOOHUKIB. 3 ypaxyBaHHSIM Ha i3uKo-
XiMiYHMX BJIACTMBOCTEN 3alpONOHOBaHUX HOCPOIiMifiB Ta Ail040i pEe4OBUHU 3aIIPOIIOHOBAHO CIIOCI6 OTPMMAaHHS
JIinoCcoMasnbHOTro LuToXpomy C, 1o MoJsirae B: OTPUMaHHI I1iBKu gocdorininis; rinpararnii pocdosininHoi nmniBku
B pO3unHi HuTOXpoMy C [1J1s1 OTPMMaHHS eMYyJbCii MyJIbTUIAMEJISIPHUX (6araToiapoBux) Be3ukys (MLV);
roMoreHisariii i, BUICOKMM TUCKOM eMyJibCii MLV 10 OTpMMaHHS eMyJbCii Manux IoHiIaMesspHux Be3ukyd (SUV).
Jlns1 po3po6ku 6yB 06paHuil pocdaTHuil conboBuii 6ydep i3 pH 6,8, 110 He BUSBIISie TOKCUYHUX BJIACTUBOCTEH i

IIMPOKO BUKOPUCTOBYETHCS Y BUPOOHUIITBI JlikapChKUX Ipenaparis. OLiHEeHO BIJIMB CKJIay JIiMOCOM Ha piBeHb



iHKancya1ii Ta po3Mip 4aCTOK MPpU CTBOPEHHI JlinocomanbHOi popmu nutoxpomy C. 3a pe3ysbTaTaMu JOCTiIKEHb
3aIPOIIOHOBAHO cHiBBinHOMmeHHS docPaTuanaxoil: nunansmiroingocdaruaunrmiiveporn (1,20 : 1,0), mo
3abe3nevyye MakCUMasbHYy iHKaNcysLio uutoxpomMy C (95,88 %). OOrpyHTOBaHO AOLINIbHICTb IPOBEEHHS
siodinizauii, 3a gonomoroto niaxony Quality by Design gocaimkeHo npouec siodinisauii sinocomansHoi popmu
uuToxpomy C, OLIiHEHO BIJIUB KPiOIIPOTEKTOPIB i TeMIepaTypyu BTOPUHHOTO CYLIiHHS Ha SKiCTb J1ioQinbHO
BUCYLIEHOTO i10COMasibHOTro UuToxpoMy C. ONTUMaIbHUM KPiONpOTEKTOPOM 6ysia 0OpaHa JIaKTo3a B KOHIeHTpallii
6 %. YCTaHOBJIEHO 3HAYEHHS ONTUMAJILHOI TeMIIEpaTypyu BTOpUHHOrO cyminHa 300C, rpu sKiil 3pa3ku
IE€MOHCTPYBaJIM Kpallli pe3yJIbTaTy 30€pPesKeHHs MOYaTKOBUX PO3MipiB, BMICTY 3aJIMIIKOBOI BOJIOTH, & TAKOXK J1aBaJIN

Jlany Kpalli pe3ysIbTaTH 32 MTOKa3HUKAaMU 4acCy YTBOPEHHS €MYJIbCIl.

2. In the thesis presented the results of an experimental study on the development of the composition and the
development of optimal technology for the production of liposomal cytochrome C. A method was proposed of
producing a liposomal cytochrome C. The critical steps of this method: obtaining a lipid film; hydration of this film
in a solution of cytochrome C until obtaining an emulsion of multilamellar vesicles (MLV); high-pressure
homogenization of MLV emulsion to getting small unilamellar vesicle (SUV). For evelopment, we have chosen a
phosphate salt buffer with pH 6.8, which has no toxic properties and widely uses in the manufacture of drugs. The
influence of liposome composition was evaluated on the encapsulation efficiency and particle size during the
creation of the liposomal form of cytochrome C. As a result of studies, the ratio of phosphatidylcholine:
dipalmitoylphosphatidylglycerol (1.20: 1.0) was proposed, which provides the maximum encapsulation of
cytochrome C (95.88%). The necessity to choose the form of lyophilization for solution preparation was shown
with the example of stability evaluation of aqueous cytochrome C-containing liposomes and freeze-dried
cytochrome C-containing liposomes. During the observation period, the aqueous solution shows the growth of
degradation products (free fatty acids and lysophosphatidylcholine) by 202.5% and 409.7%, respectively, 16
compared with the reference values, as well as the decrease of the content of phosphatidylcholine and
dipalmitoylphosphatidylcholine by 1.5 and 1.0%. At the same time, there were no significant changes in the
composition of FD-Cyt-LS samples. The composition of freeze-dried cytochrome C-liposomes contained per 1 vial:
2.025 mg of cytochrome C, 18 mg of egg phosphatidylcholine, 15 mg of DPPG, 180 mg of lactose monohydrate, 2.34
mg of potassium dihydro phosphate, 24.4 disodium hydrophosphate. The optimum industrial technology of
obtaining freeze-dried liposomal cytochrome C is substantiated and developed.
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