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CBeKEMPHUTOTOBICHHBIE UCTIEPCHH JIUTOCOM UMEIOT OTPAHMYEHHBIH CPOK XPAHEHHs, YTO HE
MO3BOJIAET OPTaHU30BaTh CEPUIHOE NMPOU3BOJCTBO C MOCIEAYIONIEH peanu3anneil IpoayKIuu
nanuentaM. CTaTbs NOCBSAILEHA Pa3pabOTKe cOCTaBa JMO(PUIBHO BBICYIIEHHON NErHIMPOBaH-
HOH THMnocoManbHON (GopMsl mudennHa. McenaenoBanue 3aKI09anoch B H3yYCHUN BIHSHUSL
Pa3IMYHBIX KPHOIIPOTEKTOPOB (TIFOKO3BI, CaXapo3bl, IAKTO3B M MAHHHUTA) HA W3MEHEHHE pa3-
MepoB ¥ 3Q(HEKTUBHOCTD BKIIOYEHUS THAPO(GOOHOTO JIEKAPCTBEHHOTO BEIIECTBA B COCTAB JIU-
MOCOMaJIbHON MeMOpaHBI B Iporiecce XpaHeHus. Jlyune pe3ynsraTsl TOKa3aHbl TP UCHOIb-
30BaHUHN Caxapo3bl C ONTHMAJIbHBIM MOJIAPHBIM COOTHOLICHUEM JIMIIUI — KPHUOIIPOTEKTOP,
paBHbIM 1:1,4. lns osry4eHHOH JIMOGUIM3UPOBAHHOM JIMIIOCOMANIbHOH JIeKapCTBEHHOU (op-
MBI [TOKa3aTeNN Ka4yecTBa — pa3Mep Be3HKyIl, 3HaueHue pH u 3 heKTHBHOCTD BKITIOYCHHUS IH-
(enmHAa — OocTaroTCs 6e3 H3MEHEHHI B TeUCHHUE HCCIETyeMOTro CpOKa XPAHEHHS.

KitoueBble cj10Ba: ITUIIOCOMBI, THOMDMIM3ANNS, TH(DETHH, KPHOIIPOTEKTOP, pa3Mep BE3UKYIL,

CTaOMIBHOCTH NTPU XPAHECHHUH.

OnmanM w3 Hamboiee BOCTPEOOBAHHBIX HAIIPAaBICHUI
CO3[aHMsl  HAHOCTPYKTYPUPOBAHHBIX  JIEKAPCTBEHHBIX
¢dopM sBIISETCA pa3pabOTKa JMIIOCOMANBHBIX IMPOTHUBO-
OIyXOJIEBBIX MPEnaparoB, Onarogapsi TOKCHYHOCTH, HEU3-
OHMpaTeTbHOCTH JEHCTBUS, TaOMIBHOCTH W HEPacTBOPH-
MOCTH OOJBIIMHCTBA XHMHOTCPAIIEBTHIECKHX Ipenapa-
TOB B Ouojormyeckux cpegax. B POHIl wuwm.
H. H. bnoxuna PAMH Benytcs ucciiefioBaHus IO BO3-
MOYKHOCTH BKJIFOUEHHS MPOU3BOIHBIX XJIOPITHIAMHHA B
JUIOCOMBI. Pa3paboTaH cocTaB JTUMOCOMAIBHOM JucIiep-
CHH OPHTHHAIBHOTO OTEYECTBEHHOTO Tpemnapara Iudenn-
Ha, MPEACTaBISIONIEro co0oii aTusoBkIi 3¢up N-{N'-ame-
THI-4-[ mu-(B-xmnopatun)amuno |-D',L'-pennnananmn } -
D’,L’-Banuna [1]. B cocraB numocoMaibHOM 00O0IOUKH
MIOMHMO XOJECTEpHHA, YBEIMIMBAIOIIETO JKECTKOCThH Be-
3MKYJI, BKIIOYEH OIUATUWIEHIINKOIb-2000-1ucTeapoui-
(hocdaruanadTaHOIAMUH, KOTOPBIA CO3AaeT B MPUMEM-
OpaHHOI 00TaCTH MOBBIIIEHHOE OCMOTHYECKOE TABIICHNUE,
3alMIIas TeM CaMBIM JIMIIOCOMBI OT OBICTPOTO 3axBara
KJIETKAMU PETHKYJIOIHI0TEIHAIBHON CHCTEMBI U TIPOJIOH-
TUPYs BpeMsl LUPKYJISILUU B KpOBOTOKe [2 — 4]. Pesynbra-
THI TIPOBEICHHBIX OMONIOTHYCCKHUX HCCIICIOBAHMI ITOKa3a-
JIM, YTO CBEKEIIPUTOTOBIIEHHAS IUCIIEPCHS BIUSAET HA YyB-
CTBUTEJIBHOCTb Psijia MIEPEBUBAEMBIX OITYXOJICH MBIIICH U,
TEM CaMbIM, YCUJIMBAET TE€PANEBTHUECKOE JACHUCTBHE Ipe-
napara.

Hecmotpst Ha npenMyIiecTBa CO31aHHOM JTUIIOCOMAIb-
HOM JucHepcuu, Mpu XpaHeHuu Oonee 1 Mec MpoOUCXOAUT
HU3MCHEHHE OUCIIOWHOHN CTPYKTYPHI, JIUITOCOMBI HAYHHAIOT
arperupoBarb, BBITEKAeT COINCPKUMOE BHYTpPEHHEH Io-
JOCTH, YTO HEMPUEMIIEMO ISl MPOMBIIUICHHOTO HpPOU3-
BOJICTBA U COOTBETCTBEHHO JUIS MPOBEACHUS KIMHUYE-
CKUX HCIIBITAaHUHI M AMUTENbHOro JieueHus. Heobxoaumo
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CHH3UTH JIAOMIBHOCTD JIMIIOCOM K (haKTopaM OKpYKaro-
el cpelpl, IOBBICUB CPOK T'OAHOCTH JIEKAPCTBEHHOTO
npenapara. C 3TOH 1€Ibl0 JIMIIOCOMAJIBHBIE IIPENapaThl
cTaOMIM3upyIoT Tuoduiuzauueii (AMOM30M — MEpBbII
THOQIIHLHO BBICYIICHHBI JIMIIOCOMAIIBHBIN IIperapar,
pa3penIeHHbIi K MEAUIIMHCKOMY ITpuMeHeHnio B 1991 1. B
BenukoOpuranun) [5 — 7]. Mertonuka TMO(UIBHOTO BBI-
CYLIMBaHUS BKJIIOYaeT HECKOJBbKO 3TaloB, a HMEHHO: 3a-
MOpaXHBaHHUe, CyOIuManus (epBUYHasl CyLIKa) U A0CY-
muBaHue. OIHAKO IpolecC 3aMOPaKUBaHHUSA HEraTUBHO
CKa3bIBACTCS HAa CTAOMIBHOCTH OMCIIONHOM MeMOpaHbI Be-
3HKYJI, TOBPEXKIAIOMIMMHU (PaKTOpaMH BBICTYNAOT 00€3B0-
KUBAHUE JIUIIOCOM, NEPEXO JIMMUAOB U3 KUIAKOKPUCTAI-
JIYECKOTO B TENe00pa3HOe COCTOSHUE, aKTHBAIHS CBO-
0OMHO-PATUKAIILHOTO TIEPEKUCHOTO OKucieHus [8]. B
pe3yabTarte BO3ICHCTBUS TeMIIepaTypHOro (axkTopa, ImpH-
BOJISIIETO K pa3pbIBaM B JIMIIOCOMAIIbHON MeMOpaHe ¢ To-
CJIeAyIOIIel arperauyeil U CIUMSHUEM JIMIUAHBIX YacTHUL,
CTAaHOBUTCSI HEBO3MO)KHBIM BOCCTAHOBJIEHHE MCXOIHOMN
CTPYKTYPBI BE3HKYJI.

CymecTByeT 2 IyTH peIIeHUs TAHHOH MpoOJieMbl: pa3-
paboTKa PeKUMOB JTHOPIITU3AIMH U TIOI00P KPUOTIPOTEK-
Topa. [lepBrIii MyTh 3aKit0YAaETCS B IOUCKE ONTUMAJIbHOMN
CKOPOCTH 3aMOPaXHBAaHUS — MEIUIEHHOE WM OBICTPOE
[8]. OnHaKo OCHOBHBIM TTOJIXOJIOM K COXPAHEHUIO BE3UKYIT
OT YKPYIHEHHS U (Y3UH HX COIACPKUMOTO SIBISICTCS JO-
0aBleHHE KPHOMPOTEKTOPOB — BEUIECTB, CHIDKAIOIIMX
KOJIMYECTBO BBIMOPA)XKMBAEMOW B BHJE YHCTOIO JIbja
BOJIBI M CIIOCOOCTBYIOIINX MEPEOXIIAKICHAIO BHYTPCHHEH
Cpezbl JIMIIOCOM, TEM CaMbIM IIPEAOTBpallas KpUCcTauIu-
3aruro. Cpe MHOXKECTBA KJIACCOB KPHOTIPOTEKTOPOB —
cnupTOB (IIMUEPUH, MAHHWT), aMHUIIOB (AMMeETHIIAleTa-
MHJ), OKCHJIOB (IMMETHICYIbGOKCHI) — Haubonee 3¢-
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(DEKTUBHBIMH U YaCTO UCIIOIB3YCMbIMU SIBIISTIOTCS YITICBO-
IOl (MaHHO3a, (PYKTO3a, JTAaKTO3a, DIIOKO3a, caxaposa,
Tperanosa) [6, 9, 10].

Llenpio IaHHOTO WCCIIENOBAHUS SIBUIIACH pa3paboTKa
cocraBa JTUOMUIBHO BBICYIICHHON METHIUPOBAHHON JIU-
ocoMalibHOU (hOpMBI ITU(ETTUHA, 3aKITIOUAIOIIAsCS B U3Y-
YCHUH BIUSTHUS Pa3TUYHBIX TUIIOB M KOHIICHTPAIIHA KPHO-
MIPOTEKTOpa Ha (HU3MUYECKYIO CTaOMIBHOCTH JHIIOCOM B
MIPOIIECCEe XPAHCHHUSL.

3KC}’Zepl/lM€HmaJleaﬂ uacmo

IMonyyeHue MHOTOCIOMHBIX JIUIIOCOM

Nsrorosnenne muorocnoiabix gunocom (MCIJI) ocy-
LIECTBISUIM METOJOM THApaTaluy JIMIUAHON IUIEHKH.
Tounblie HaBecku hocharnaunxonuna (OX; LIPOID E PC
S, T'epmanus), xonecrepuna (Xomn; SIGMA, T'epmanwns),
MONMATIIICHDHNKOIB-2000-  mucTeapomndocharuausTa-
HonamuHa (I13I'-2000-ACD3I; LIPOID, I'epmanust) B Mo-
TsipHOM cooTHoIeHnu 165:8:1 pactBopsimm B 20 Mt XJ1o-
podopma (x.4., Xummen, Poccus) u mepeHOCHIN B KPYT-
JonoHHYI0 KojOy BMectumocThio 2000 M. B 10 mn
XJIopoopMa PacTBOPSUIM TOYHYIO HABECKy IudennHa u
MIEPEHOCHIIN B KOJIOY ¢ XJIOpO(OPMHBIM PaCTBOPOM JIUIIH-
JI0B. PacTBOp BHECEHHBIX KOMIIOHEHTOB yIIapUBaJId Ha PO-
topHoM ucnaputene (BUCHI Rotavapor R-200, [seiina-
pusi) mpu Temieparype BoasHon 6anu 35 £ 2 °C no obpa-
30BaHMs TOHKOW TUICHKH JIUMHJA Ha CTEHKaX KOJOBI ¢
MOCJIEAYIOIIMM I0CYIIMBaHuEM B TeueHne 50 MUH MoJ Ba-
KyyMOM O TIOJHOTO YJaJICHHS OCTaTKOB PacTBOPHUTEIS.
3areM JUNHUAHYIO TUIEHKY ruaparuposanu 150 MM pac-
TBOPOM HATpHs XJIOPHJA J0 MOJHOTO CMBIBAHHS CO CTE-
HOK K0JIOBI. [ToydeHHYI0 TUCTIEpCHEO MHOTOCIIOMHBIX JIU-
IIOCOM TIPEIBAPHUTEIBHO (PHUIBTpOBANN uYepe3 MeMOpaH-
Hbele GUIBTPE ¢ auamerpoM mop 1,2 m 0,45 mxm (Pall,
I'epmanmus).

IMonyyeHue OXHOCIOMHBIX JTUIIOCOM

OnHOCIONHBIE JIUIOCOMBI M3TOTaBJIMBAJIA METOLOM
aKCTpy3uH. [Ipu 3TOM TPOPUIBETPOBAHHBINA PACTBOP KC-
TpyaupoBaiu 10 pa3 yepe3 MeMOpaHHbBIC (PHIBTPHI C JHa-
metpom mop 0,2 mxm (Nucleopore, BenukoOputanus) Ha
skctpynepe LIPEX™ (Northern Lipids, Kanana).

Crepunnsyromas GuabTpanus 1 THo(pUIbLHAS CyIIKa

B nensx obecnieuenus tpedosanus “CTepuiibHOCTD” U
“OTCyTCTBHE MEXaHWYECKHUX BKJIIOYEHUH K JIeKapCTBEH-
HbIM (opMaM AJISl MapeHTEpajbHOTO BBEACHUS H3TOTOB-
JICHHBIE AUCTIEPCUN MOHOJIAMEILISIPHBIX JIUIIOCOM IOJIBEP-
rajii CTepUiIu3yrolei GpuiasTpaunu yepes moimkapooHar-
Hble MeMOpaHHbIe GUIBTPHI ¢ JuaMeTpoM mop 0,22 MKM U
CMEIIUBAIM ¢ TPOPUIBTPOBAHHBIM PACTBOPOM KPHOIIPO-
TEKTOpa B 00bEMHOM COOTHOIIeHUH 3:1.

[IpuroToBieHHbBIE 00pa3Ibl JUITOCOM IH(ETHHA T03H-
poBanmu 1Mo 6 MJI BO (pJIAKOHBI BMECTUMOCTBIO 25 MIT H
THO(QHIFHO BBICYIIUBAIH C HCIONB30BAHUEM YCTAaHOBKU
Edwards Minifast DO.2 (Ero Electronic S.p.A., Benuko-
Opuranus). JIMoGUIU3aNMI0 MPOBOIMWIN MO IMPEABapH-
TENBPHO YCTAHOBJICHHOMY pEXUMY OXJaXICHHI OO
— 55 °C u narpesa nosok jio + 20 °C.
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Onpeneenue pa3Mepa Be3uKy.J1

Pasmep Be3uKkys B pacTBOPE JIMIIOCOM Ha CTAAMIX U3TO-
TOBJICHUS U BO BPEMs XPaHEHUS KOHTPOJIMPOBAIU METO-
JIOM JIMHAMHYECKON CIIEKTPOCKOIINU PACCEesTHHUS CBETa Ha
npubope Hanocaizep Nicomp 380 Submicron Particle
Sizer (Particle Sizing Systems, CI1IA). 1 M munocomans-
HOW JTUCTIEPCHU TTOMEIIA B MEPHYIO KOJIOYy BMECTHUMO-
cteio 100 M u moBoaMIM Bozo# 10 MeTku. [Ipu mpoBeze-
HUU HCCIICAOBAHHUN C THOPWIN3UPOBAHHOHN JTUITOCOMAITb-
HOW JIEKapCTBEHHOW (opMoil comepxumoe  (PIakoHOB
perumparupoBainu 5,8 MII IEMOHU3UPOBAHHOW BOIBI [T
MOJTyYeHHS Pa30aBICHHON TOMOTCHHOM TUCTIEPCHHU.

Onpenenenue BeaununHsl pH

IIpu mpoBeneHun ucciaenOBaHUil ¢ TMOPUIM3UPOBAH-
HOW JIMTIOCOMANTbHON JIEKApCTBEHHOM (OPMOU CoJepiKH-
Moe (PIIaKOHOB PETHUAPATUPOBAIHN 5,8 MIT IEHOHU3UPOBAH-
HOH BOZBI JJISI TOJNydeHUS pPa30aBICHHONH T'OMOTCHHOM
qucniepcuu. [IpoBoauau MOTEHIIMOMETPUUECKOE OIpEre-
nenne pH B TUIOCOMAaNbHONM ANCTIEPCHH 1 THO(DUITN3ATE.

OnpenesieHue KOJIUYECTBEHHOTO COIEPKAHMS
nudenuna

J71s1 OTICHKH KOJTMUECTBEHHOTO COACPIKaHUS IU(EITNHA
B JIMITOCOMAJTEHOHN JIGKAPCTBEHHOH (opMe H3Mepsuin OIl-
THUYECKYIO TUIOTHOCTH CIIUPTOBOTO Pa3BEACHUS AIUKBOTHI
JIUITOCOM C MICTIOIB30BaHUEM pabovero CTaHaapTHOTo 00-
pasiia npu JutiHe BoJIHBI 260 + 2 HM Ha CIIeKTpOhOTOMET-
pe Cary 100 (Varian, Inc., ABctpanus). CoaepkaHue 1u-
(enuna (X, Mr) paccuuTbIBaIU 1O HOpMyJIE:

D-a-C

X = X
Do'Co

(M

rae D — ontuueckasi IIOTHOCTb pa3BefeHus obpasua; D, —
ontudeckas wiotHoct PCO uudenuna; C — BenuunHa
pasbaBnenus oopasua; C, — BenuuuHa pazbasiaenust PCO
uudenuna; a — Haecka PCO uudenuna, mr.

Ouenka 3(p(peKTUBHOCTH BKJIIOYeHUs udeauna
INockonbky BrItOueHHE ruapodobHoro JIB B numnoco-
MaJIBHYI0 00O0JOYKY HEBO3MOXKHO OIPEICIUTH METO0M
refb-(HIBTPALNH, IPOBOANIN OT/ICJICHHE HEBKIIIOUHBIIIC-
rocst HUQEINHA MOCie CTCPHIN3YIONECH (QUIBTPAINN de-
pe3 MeMOpaHHBIH (UIBTp ¢ auaMeTpoM mop 0,22 MKM,
Tak Kak Kpuctauisl JIB 3HauMTENpHO KpyNHEE U HE MPO-
XOIAT uepe3 JaHHbI Quibrp. Brimouenue mudennHa B
COCTaB JIMITOCOMAJBbHOW MEMOpaHBI PACCUNTHIBAIH 110

hopmyre:

X
B="1.100 %, )
Xy
rae X, — coxpepkanue JIB B nucnepcun OmHOCIIOMHBIX

JUIIOCOM TIOCJIe CTEPHJIM3YIONICH (QUIBTpaluyd 4epes
MeMOpaHHBIH GUIBTp ¢ auamerpoM mop 0,22 Mxm; X, —
conepxkanue JIB B MCXOOHON AUCIEPCHH MHOTOCIOWHBIX
JIUTIOCOM.

Pezynomamot u ux obcyscoenue

HpeHCTaBHeHHaH pa60Ta MOCBAIICHA HU3YYCHHIO BO3-
MOXHOCTH J'H/IO(i)I/IJII)HOI\/'I CYHIIKH OAUCTICPCUH MOHOJIaMeEJI-
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JSIPHBIX JIUIIOCOM I (eIrnHa ¢ MOJISIPHBIM COOTHOIICHHEM
“@X: Xom: [I2I-2000-ACDI” 165:8:1 1 cyMMapHBIM OT-
HOIIICHUEM KOMITOHEHTOB 00OJIOUKH K MU(ETHHY, PAaBHBIM
12,4:1 nnga mosmydyeHus: MOPOIIKOOOPa3HON Macchl, CTa-
OUIBbHOMN TIpH JUINTETBHOM XpaHeHUH. B mpouecce xpaHe-
HUS JIOMYCKAIOTCSI M3MEHEHUSI KOHTPOIUPYEMBIX MOKa3a-
Tenel kadecTna (pasmep numnocom, 3HadeHue pH, addexk-
TUBHOCTh BKJIFOYCHHUS JICKAPCTBCHHOTO BEIIECTBA B
JUIOCOMBI), HE TIPEBBIIAIOIINE HOPMBI JIOITYCTUMBIX OT-
KJIOHCHUH.

[epBast gacTp MCcIeIOBaHUS 3aKiIiodagachk B BEIOOpE
THUITa KPUOIIPOTeKTOpa. JIst 3TOro 0TOOpaHBI MpPEICTaBH-
TEIU KJIACCOB MHOTOATOMHBIX CIIUPTOB (MaHHUT) H yIJIe-
BO/IOB (IUTIOKO3a, caxaposa W jakrosa). CpemHuil pazmep
BE3UKYII, MONYYCHHBIX  DKCTPY3HEH, COCTAaBIISUT
150 £ 10 M. Pasmepbl JIMOPHUIU3UPOBAHHBIX JTHITOCOM
H3MEPSUTH cpasy MMOCIe THOPIILHON CYIIKH U TIOCIIE Xpa-
HeHUsl B TeueHue 2 Henesb npu temmeparype — 20 °C.
JInodpwmimzupoBanu 5 00pa3LoB JUIOCOM C KPHUOMPOTEK-
TOPOM, BBOAWMBIM B COCTaB IPOIKUCH B MOJISIPHOM COOT-
HOLLEHUH I — Kpuonporekrop 1:1,6 (tabdm. 1). [pu
peruaparanuy Macchl 6e3 KpuonmpoTeKTopa oopa3zoBajach
rycTasi JUCIIEPCHs, U BBISBICHO YBEJIHMUEHHE pa3MEPOB Be-
3uKyn OT 158 1o 195 HM, a yepe3 2 Hexpenu — 10 332 HM.
CycrieHaupoBaHue BOJOH JIEMOHU3UPOBAHHON JTHODHUIIB-
HOHM Macchl, cofeprkaleii MaHHHT, IpUBETIO K 00pa3oBa-
HUIO OYCHb I'YCTOH JMCIIEPCHH, YTO TAKXKE 3aMETHO OTpa-
3WJIOCh HAa pa3Mepax BE3WKYN: 225 HM cpasy IMocie JIMo-
¢wmzanuu 1 yBenudeHue 1o 387 HM depe3 2 HeJenu
XpaHeHHs. B obpasmax ¢ caxapumamu HaOmomamu He-
OOJIBIIIOE CHIDKEHHE Pa3MepoB Toclie JTModuim3ammu: ¢
TTI0K0301 — mopsiaka 30 HM, a It pacTBOpa ¢ caxapo3ou
1 JIaKTO30M — mopsiika 20 HM; Takke OTMEUCHA CTaOWIIb-
HOCTB BE3WKYJ IPH XPaHESHHH.

B numocomaneHBIX (hopMax mudennHa, comepiKanmx
YIIEBOIBI, onpeneiisuid 3G (HEeKTHBHOCTh BKIIIOUCHHS JIe-
KapCTBCHHOTO BEIIECTBA ITOCIC THOPHIBHON CyInku. Ta-
KUM 00pa3oM, oIpeiesieHbl CIEeAYIOUINe 3HaYeHUs: B pac-
TBOpPE € DIIIOKO30H BKJIFOYEHHE cocTaBuiio 74 %, ¢ caxapo-
300 — 96 %, a ¢ nmaktozoif — 81 %. B pesynbrare mis
JATBHEHIINX UCCIICIOBAHUI BHIOPAH KPHOIPOTEKTOP ca-
xapo3a.

Bropas gacTh SKCIIepUMEHTa COCTOSAIA B ONPEICICHUN
HEOOXOMUMOH ISl 3aMOpaKUBaHUS KOHIICHTPAIIMK caxa-

TaG6numa 1
Bimsinue KpHoONpoTeKTOpa Ha pasMep H 3P PeKTUBHOCTHL BKIIIOYe-
HUs nMQeTHHA B JIMI0COMBI Nocj1e THOGHILHOI cyIKn

Pasmepsl, HM

D dextus-
HOCTh
Kpuonporexrop yepes 2 S ——
no JIC nocne JIC Helenu 1% ’
nocie JIC s
I'mroko3a 158 £ 10 126 £ 10 124+ 10 74
Caxaposa 154+ 10 137+ 10 136 £ 10 96
JlakTosa 160 + 10 128 +10 139+ 10 81
ManHHT 160 £ 10 225+20 387 +£20 -
KonTtponp* 158 £ 10 195+ 20 332+20 -

* Be3 nobasneHus kpuonpotekropa; JIC — nnoduibHas cynika.

pO3bl, MONAEPKUBAIOLIEH  CTaOMIBHOCTH  Pa3MepoB
BE3WKYJl M 3allMIIAroNIeii MeMOpaHy OT MOBPEXICHHM.
KoHueHnTpanuio B JIMIIOCOMaIbHON AUCHIEPCUH PAHKHUPO-
Banu B npenenax ot 2 1o 14 % c unrepnanom 2 %, 4To co-
OTBETCTBOBAJIO COOTHOLIEHUSM JIMIIUJL — KPUOIPOTEKTOP
ot 1:0,8 10 1:2,0. B mnodunbHOI Macce KOHTPOIUPOBATH
napaMeTphl: pa3Mep Be3UKyll, 3HaueHue pH u sddexrtus-
HOCTb BKJIIOUEHMS JIEKAPCTBEHHOIO BEIIECTBA B BE3UKYJIBI
C TIEpUOAMYHOCTBIO: Cpasy Mocie JUOPUILHONU CYIIKH U
rocie xpaneHus npu temneparype — 20 °C yepes 2 Heze-
nmu. JlaHHbBIE, TIpencTaBIeHHBIE B TaON. 2, MOKA3bIBAIOT,
YTO ONTHMAJbHBIMU SIBJISIOTCA 3HAYEHHUS KOHLEHTpALUU
ot 6 10 10 %, roe HaOMIOMArOTCSI MUHMMAJIbLHBIE H3MEHE-
HUS Pa3MEpOB, YKIIA/IbIBAIOIIUECS B HOPMY JOIYCTHMBIX
OTKJIOHEHMIi. BapbupoBaHNE KOHLIEHTPALMH Caxapo3bl
HE3HAYNTEIHHO BIMSUIO Ha 3(P(QEKTHBHOCTH BKITIOUCHUS
mudenrHa U ocTaBalock Ha ypoBHe 96 £ 1 % mns cie-
JQYIOIIMX MOJISIPHBIX COOTHOIICHWH UK — KPHOMPO-
tekrop: 1:1,2; 1:1,4 u 1:1,6. IIpu onpenenennn mokasare-
ns “3sHauenue pH”, BUAHO, YTO yBEIWYECHUE CONEPKaAHUS
caxaposbl B Tpenapare MPUBOIUT K 3aKHCICHUIO PacTBO-
pa, SABJISIIOILETOCsS HEXKENaTeNlbHbIM BBHUY BO3MOXKHOCTH
JECTPYKIMHU JIAOMIBHBIX K OKUCIEHHIO KOMIIOHEHTOB CO-
CTaBa, IOTOMY CJIEAYCT MCIONb30BaTh PACTBOP Caxapo3bl
B COOTHOIIEHHUH JHUMHJ — Kpuonpotekrop 1:1,4, nmus xo-
TOPOTo cpeHui ypoBeHb 3HaueHuid pH cocrasisiet 5,3. B
O0TOOpaHHOM COCTaBe JHUOQMIBLHO BBICYIIEHHOH JHIIOCO-
MaJIbHOH JIEKapCTBEHHOH (POPMBI KOHTPOJIHPOBAIH I1apa-
METpBI: pa3Mep Be3ukyd, 3HaueHne pH u adpdexkruBHOCTH
BKJIFOYCHUS C TIEPUOANIHOCTHIO Cpa3y Mocie JTHO(I3a-
LMY U BO BpeMsl XpaHeHuH npu temneparype — 20 °C ue-
pe3 2 Heneny, 1, 3 u 6 mec. Pesynbsrarsl IpeCcTaBIcHbI B
Tabm. 3.

Pexxum TMOQMIBHON CYIIKH COCTOSI B MOCTEIICHHOM
oxyaxaeHuu nojok ot + 20 go — 55 °C ¢ nocneayoomum
HarpeBoM 10 + 20 °C ¥ BBIIEPKKON Ha KaKIIOM JTare
okoJio 2 —3 4. B aKcrepuMEHTaNbHBIX LENAX 3arpy3Ky
(hJ1akOHOB C HW3y4YaeMbBIM JIEKAPCTBEHHBIM IPENapaTom
npoBouu 2 criocobamu. [Tocie m1o3upoBanHus (GprakoHbI
CTaBWJIN HA MONKH Ipu Temneparype + 20 u — 20 °C. Ilpu
BTOPOM METOJIE 3arpy3KH HAOIIOIaN 3HAYUTEIIbHBIN pa3-

TaGnuma 2
H3menenue pa3mMepa Be3uKyJ1 u 3Ha4eHusi pH B inodunnsnposan-
HOH TMNoCcOMaJIbHOI (popMe ueHHA NIPH PA3JIHYHBIX KOHIIEHT-
PanMsxX caxapo3bl

K Mounspuoe Pazmepsl, HM
OHUCHTPANKA o 1 omenme
caxapossl “CyMMaDH b 3HayeHue
B 0Opasie n};mu pi c gepes 2 Henenn pH
nunocom, % caxapizna” rocne nocine JIC
2 1:0,8 140+ 10 236 + 20 -
4 1:1,0 135+ 10 154+ 10 54402
6 1:1,2 130 £ 10 132+ 10 5,33+£0,2
8 1:1,4 130+ 10 130+ 10 53+£0,2
10 1:1,6 130+ 10 129 £ 10 5,26 +0,2
12 1:1,8 127 £10 134 £ 10 5,15+0,2
14 1:2,0 129+ 10 147 £ 15 -

JIC — nmoduibHast cynika.
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TaGunuma 3
H3yuyenue cTa0MIBHOCTH JHO(PHIM3UPOBAHHON JINNOCOMAJIbLHOI
(¢opmbl nudesnna B npouecce XpaHeHus

Bpews xpancHis Pasmepsbl 3HaveHue DddextuBrocTs
JILTIOCOM, HM pH BKIIOUeHHS, = 1 %
Cpazy nocie JIC 130+ 10 53402 96,4
2 Henenu 130+ 10 5,31+£0,2 96,5
1 mec 131+ 10 5,31+0,2 96,5
3 Mec 132+ 10 53402 96,4
6 Mec 131+10 529+0,2 96,6

Opoc pa3mMepoB, KOTOpbIe ObLTH TIPUMEpHO Ha 20 HM GOIb-
re, 9YeM Ipu MepBoM criocode. BrisiBieHo, 4To npuMeHe-
HUE [IEPBOTO METO/Ia 3arpy3Ku Oojee MATKO ACHCTBYET Ha
CTPYKTYpPYy JHMIOCOMAJIBHOH 000JIOUKH, NOCTEHEHHO BHI-
3bIBasi MEPEOXJIAKACHNE, U KPHOIIPOTEKTOP, PABHOMEPHO
OKpyKasg 00O0JIOUKY, CIIOCOOCTBYET ICEBIOTHApaTalliH,
MPEISTCTBYIONIEH MOBPEXICHHIO MEMOPAHEL.

OCHOBHBIM KOMITOHEHTOM JIMIIOCOMAJIbHON OOOJIOUKH
siBIsieTcsl poconunuy — JCUUTHH, MPEACTABIISIFOIIIN
co00i1 ocoboe BemecTBO, U3 KOTOPOTO B 3HAYUTEIIBHOM
CTeneHn c(OpPMUPOBAHBI KIETOUHBIE MeMOpaHbl. Cieno-
BaTeJbHO, OMONOTHYECKUH (PEHOMEH — “‘aHruApoOHno03”,
3aKJTIOYAIOLIUICS B TOM, YTO MHOTHE OPTaHU3MBbl, OT IPO-
KapuoT 10 KUBOTHBIX U paCTeHHﬁ, CHOCOGHI)I BBIKUTH B
YCIIOBHSX DKCTPEMAIbHON JCTHUApATAllH, MOXET OBbITh
IPUMCHCH B O6HaCTI/I CO3JaHus JIMIIOCOMAJIBHBIX IIpeTia-
paroB. Ilpu nermmparanimym OpraHU3MOB HAKAIJIUBACTCS
0O0JBIIIOE KOJIMYECTBO CAXapoB, BO3MOXKHO, ITO3TOMY JaH-
Hasl TPyTIa COCANHCHUH ToKa3aa JIydIliie pe3ylbTaThl B
MIPOBEICHHOM HccienoBaHnn. ClemyeT OTMETHTB, UYTO
HauOOJIBIIMM 3alMTHEIM JEHCTBHEM OOJIAJArOT JHCaxa-
PHIBI, B MCHBIIICH CTETICHH CHIKAsl BKIFOUCHHUE JIEKAPCT-
BEHHOTO BelecTBa. Takxke 3TO 0OBSICHIETCS TCOPUECH CYO-
JMMAIAA BOIBI: MEXKIY THIPOKCIILHBIMH TPYIIIAMH MO-
JeKya caxapuga M (GochaTHBIMH OCTaTKaMH TOJIOBOK
¢dochonumuaa B BBICYIIEHHOM COCTOSHHH 00Opa3yOTCSI
BOJIOPOHEIC CBSI3H, 3aMeIasi BOIY, a B OTCYTCTBHUEC yIJIe-
BOJIOB IIPOUCXOIAT (ha30BbIC U3MEHECHUS JIUITHIOB, YKPYTI-

HEHHUE W arperaiys UX YacTHIl, 4TO 00HAPYKEHO MPH JIHO-
(mM3anuy KOHTPOIIBHOTO 00pasma (Tadm. 1).

Takum 0Opa3zom, pa3paboTaH cocTaB JHOPHIHHO BBICY-
[ICHHOW METWIMPOBAHHOHN JTUIIOCOMATBHOMN hopmbl 1 de-
nuHA. M3ydeHo BIMSHHE KPHUOMPOTEKTOPOB — TIIFOKO3BL,
caxapo3sbl, JJAKTO3bl 1 MaHHUTA — HA M3MEHEHUE pa3Me-
poB ¥ 3 (HEeKTUBHOCTH BKITIOYEHHS JICKAPCTBEHHOTO Be-
IIECTBA B JIMIIOCOMBI TTocie Jnodumm3anny. Jlydmme pe-
3yJIBTaThl [0 HPE/ICTaBICHHBIM apaMeTpam rokasaia ca-
Xapo3a, sl KOTOpOU B JaJbHEHIINX HCCICIOBAHHUAX BBI-
OpaHO OINTHMAaJbHOE MOJIIPHOE COOTHOIICHHE JIUMUJ —
caxaposa, paBHoe 1:1,4. JIist monmy4eHHOH THOGUIN3UPO-
BaHHOM JIMIIOCOMAJIBHOH JIEeKapCTBEHHOW (OpMBI M3ydae-
MbIE B 3KCIIEPUMEHTE [TOKa3aTesIn KauecTBa (pa3mMep Be3u-
KyJ1, 3Ha4eHne pH 1 3 peKTUBHOCTD BKIFOYCHUS IH(enn-
HA) OCTAaBAJINCh 0€3 M3MEHEHUil B Mpeeax yCTaHOBIICH-
HBIX HOPM JIOIYCTHMBIX OTKJIOHEHHH B TeueHne 6 Mec
XpaHeHus npu Temreparype — 20 °C, 4To mo3BosIseT cae-
JIaTh 3aKIIFOYCHUE O CTAOMIBHOCTH THO(pIIN3aTa U(EIIH-
Ha B TCUCHUE CPOKA HAOIIOICHUS.
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DEVELOPMENT OF A LYOPHILIZED DOSAGE FORM OF CIFELIN
E. A. Kotova', E. V. Ignat'eva’, O. L. Orlova’, I. I. Krasnyuk?, and N. A. Oborotova’

! Blokhin State Cancer Research Center, Russian Academy of Medical Sciences, Moscow, 115478 Russia;

% Sechenov First Moscow State Medical University, Moscow, 119991 Russia

Freshly prepared liposome dispersions have limited storage life, which hinders large-scale production with subsequent storage and sales to patients. This ar-
ticle is devoted to the development of cifelin freeze-dried pegylated liposomal form. This study has been devoted to studying the effect of various cryoprotec-
tors (glucose, sucrose, lactose, and mannitol) on the drug entrapment efficiency and the size of inclusions a hydrophobic drug in liposome membraned during
storage. The best results were obtained using sucrose with an optimum lipid/cryoprotector molar ratio of 1 : 1.4. For the resulting freeze-dried liposomal do-
sage form, quality parameters such as vesicle size, pH value, and cifelin entrapment efficiency remained unchanged during the storage time studied.

Key words: liposomes, lyophilization, cifelin, cryoprotector, vesicle size, storage stability
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