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B 1905 roay I1. Dpaux BeIABUHYJ HNPEAION0XKEHNE O BO3MOKHOCTH CO3JaHUS
JIeKapCTBEHHBIX MpernapaToB, KOTOpble MOTIM K30UpaTelbHO B3aMMOJECTBATH C
NOpaKeHHBIMU KJIETKaMHU B OpraHu3Me 4esoBeka. I ceronHs, yepes cToJeTUe Takue
JeKapCTBEHHbIE IIpenapaTbl CcO3JaHbl M HaXOASAT IIMPOKOE MpPHUMEHEHHE B
MenunuHe [1]. [IpyuHIMO CEeeKTUBHOCTH pa3JIMueH: BO3MOKHOCTh B3aUMOEHCTBUS
C pelienTopaMy Ha MOBEPXHOCTH «OO0JBHOW» KIIETKH WJIM, HAalIpUMep, KakK B ciIydae ¢
JUIMOCOMaMH 3aluTa 3J0POBBIX KIETOK OT IIUTOCTATUYECKUX IMPENapaToB C y4eTOM
pa3mMepa HAHOHOYACTUL] MU  BO3MOXHOCTM HMX IPOHUKHOBEHUS B MOPAKEHHYIO
OMYXOJbIO TKaHb. JTO MPOUCXOJUT 3a CYET TOrO, YTO OMYXOJEBbIE KIJIETKH PaCTyT
OUYeHb OBICTPO U MOJHOLIEHHOTO Pa3BUTHUS SHOTENNSI CTEHOK KPOBEHOCHBIX COCYJIOB
He mpoucxoaut [2]. TloaToMy B OmyXoieBbIX KPOBEHOCHBIX COCyAaX 00pa3yroTcs
nopsl BenmunHo# 0,3—0,4 MmxM. Kpome Toro, BenmrurnHa MeKKIETOYHOIO MHTEpBaia B
OMyXOJIeBOM TKaHW Takxe OoJibllle, YeM B 3JI0POBBIX TKaHsIX. BcrieactBue storo
aunocomsel ¢ nuameTpoM MeHee 200-300 HM M coaepkaliye TpPOTHUBOOMYXOJIEBbIE
npenapaTbl MOTYT MPOHUKATh B OMYXOJEBYIO TKaHb M TaM HaKaIlJIMBaThCs, YTO
3aTPyJHEHO B 3/I0POBBIX TKaHSAX OpraHu3Ma. JTOT Mpolecc u3BecTeH Kak EPR—
abdext (Enhanced Permeability and Retention) — 5>hdekT TOBBIIICHHON
IPOHUIIAEMOCTH W HakoruieHus (mpenapatsl — Jlunomoke, Doxil, Myocet n np.).
Hanowactuinpl  oGnamaloT  psgoM W APYrMX — BO3MOXKHOCTEH:  CO3/aHHe
BOJOPACTBOPUMBIX (DOpPM psifla akKTUBHBIX (apmalieBTuyeckux cyoctanuit (ADPC),
yBeJIMYeBasi TEM CaMbIM UX OMOJOCTYITHOCTH (JIUTTOCOMANTbHBIE (hOPMBI JToTIeTaKcea,
yOMXHMHOHA, KBepleTHHa U [p.); npoHukHoBeHrne ADC uepe3 cucremy ['DOb, uto
JaeT BO3MOYKHOCTh JieueHHsl 3a001eBaHUI MO3ra (OMyXoJH, UIIeMHUYEeCKUI HHCYIIBT,
paccesiHHBIN CKJIepo3); MPOJIOHTMPYIOT AeHCTBHME BBeleHHOro B opranusm ADC;
U3MEHSIOT  (DapMaKOKMHETHKY  TIpermapaToB, CYIIECTBEHHO  TOBBIMIAS WX
dbapmakojorudeckyro 3¢ hekTuBHOCTh; 3ammmarT A®D®C oT  gerpamanuu;
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3alMIIAIOT  30pOBbIe KJIETKM OT TOKCHUYECKOro JEHCTBUSI JIEeKapCTBEHHBIX
nmpernaparoB;  CIOCOOHBI  yBeIWYMBAaTh  OMOJOCTYMHOCTb  JIeKAPCTBEHHBIX
CyOCTaHIM{; MCIOJB30BAaHUE JIMIIOCOMAIBHBIX (DOPM YMEHBIIAeT KOHIICHTPAIUIO
cBoOoaHBIX ADC B KPOBOTOKE U MPETSITCTBYET UX OBICTPOMY BBIBEJICHUIO TOYSYHOMN
CUCTEMO, YTO B CBOIO oyepeab yMeHblIaeT ToKcMuHOocTh ADPC u yBenuyuBaer
TepamneBTUYeCKud  dPpPexT 3a cuer yiay4ylieHus  (apMaKOKHHETHKH U
Oouopacnpenenenus [3, 4].

Bce mnepeyucieHHOE CIIyXUT TEOPETUUYECKOM OCHOBOM Il CO3JaHUS
JIeKapCTBEHHBIX IIpernapaToB Ha OCHOBE HCKYCCTBEHHBIX MeMOpaH — JIUIIOCOM.
ApceHan JIUNOCOMabHBIX JIEKAPCTBEHHBIX IpernaparoB, pa3pabOTaHHBIX MUPOBOMA
(apmaneBTUYECKON HAyKOW MOCTOSIHHO yBeiauuuBaeTcs. B Ykpaune nccnenoBanus
OblTu  HawyaThl ¢ cepenuHbl 70-x TOOOB W HampaBleHbl Ha pa3paboTkKy
JUIMOCOMAJIbHBIX JMAarHOCTUYECKMX U JIEKapCTBEHHBIX IMpemnaparoB [5]. 3a
yKa3aHHBIM TeproJ; HaMu Obula pa3paboTaHa W BHeJpeHa TeXHOJOThYecKas
mwiatdopma (LipoDrug) nonydeHnus: TUNOCOMANIBHBIX JEKapCTBEHHBIX MPernapaToB ¢
ucnonbszoBanueM APC — mUNoGUIBHBIX U TUAPOPUIBHBIX. PaccMOTpeHbI OCHOBHBIE
METOJIbl X KOHTPOJIS U cTaHAapTu3auuu [6, 7]. VI3 ucnons3yembix ceroiHs B MUpe
50 nunocoMaNbHBIX TpernapaToB — 5 MpernapaToB pa3padoTaHbl U JHUIIEH3UPOBAHBI B
VYxpaune. Jlunocomanenbie mnpenapatel: Jlunua — 1991 r. (pochaTtuannxonus -
KapAUOJOTHsl, MYyJbMOHOJOTHS, TacTposHTeposiorusi), Jlumogokc — 1998r.
(moxcopyOuuuHa ruapoxyiopun — oHkojorus), Jlmomus — 2006 r. (aHTpanp —
racTepodHTeposorus-renaronporekrop, Jlunodnaon 2006—2007 r.r. (KBepleTHUH
o TaNbMOJIOTHSI, OHKOJIOTHS, KapIWOJIOTHs) BBIMYCKAIOTCS B YKpauHe U LIMPOKO
MPUMEHEHSIOTCS] B KJIMHUKE TPU JIeUeHUH psija 3abosieBaHuil. J{s moaTBepKaeHus
uxX 5S(QQPEKTUBHOCTH Mbl MPUBOAMM  JaHHbIe, IMOJy4YeHHbIE Ha TPOTSIKEHUU
nocienHux 25 net [5, 7-12]. 3a mociegHue TOIbl HAMU MPEIJI0XKEHBI CIIOCOOBI
MOJIy4eHUs] W pa3paboTaH COCTAaB OPUTMHAJBHBIX JIEKAPCTBEHHBIX IMpenaparos,
HaxOJAILMXCS Ha Pa3INYHbIX CTAIUAX TOKJIMHUYECKOrO M KIMHUYECKOrO U3y4YeHUs:
Jlunonmat — 2006-2009 r.r. (uuc-ruiaTuH — oHkosorus), Jlunorekan — 2013—
2016 r.r. (upuHOTEeKaHa TUAPOXJIOPUJT — oHKojorus), Jlumorakc -2008-2014 r. r.
(mouerakcen-onkonorus), Jlumoxpom 2014-2016 r.r. (uutoxpom C —
odranemonorus), Jlunmoxunon — 2012-2015 r.r. (yOuaexkapeHOH — KapauOJIOTHs) U
psa npyrux (prudalyTrH, OKCATUTUIATHH).

Pa3zmepsl mosydeHHBIX HaHO4YacTUL cOCTaBisitOT OoT 80 HM no 180 HM m
BKJIFOYEHHE JIEKapCTBEHHOIr0 BellecTBa B junocomy ot 70 go 95 % B 3aBucumoctu
ot ucnoiszyeMoit ADC u cocraBa MeMOpaHOOOpa3yOMIKMX TUMUI0B. PazpaboTaHbl
OCHOBHBIE MapaMeTphl JHODUIN3AINN JUIOCOMAIBHBIX (OpM, BKIIOYAs MOI00P
KPUOIIPOTEKTOPOB, MO3BOJISIFOLLIMX COXPaHATh HaHopa3Mepbl. HMHTerpanbHbIM
CIIocOOOM TpeojoJieHHsT HeyAad TMpu XUMHUOTepanuyd OmyxoJyied (MosiBleHue
XUMUOPE3UCTEHTHOCTU OITyXOJIeH, BbIpa)K€HHasli OpraHHasi TOKCUYHOCTb, HH3Kas
53¢ (HeKTUBHOCTh)  SBIsSIETCSl  MPUMEHEHHWE  HOBBIX  (GOpM  JIeKapCTBEHHBIX
JUNOCOMAJIBHBIX MpernapaToB, OTIWYArOIIUXCs criocoOom noctaBku ADU k kieTke
MUIIEHW, U3MEHEHHON (apMaKOKMHETHKOW, BBICOKOW 3(()EeKTHUBHOCTHIO U HU3KOU
TOKCUYHOCTBIO.
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IIpencraBieHHble NPUMEPHI JIMIIOCOMAIBHBIX JIEKAPCTBEHHBIX CpPEICTB U
KpaTKoe 00Cy)XJIeHUEe HX CBOICTB CBHUIETEJBCTBYIOT O CO3JAaHUU MPUHLMINATBHON
TEXHOJIOTMYECKOH  MIaTGOpMbl  TMONYYEHHS  OPUTHHAIBHBIX 3 (EKTUBHBIX
MpenapaTroB Ha OCHOBE JINIIOCOMAIbHBIX HOCHUTENIeH LieJeHapaBlIeHHO N30paHHbIX
A®U u nepcneKTUBHOCTH Pa3BUTHSL 3TOTO  HAMpPaBIEHHUS COBPEMEHHOM
HaHOOMOTEXHOJIOTHH.

Co3pmanue nmpenapaToB Ha OCHOBE JIMIIOCOM BEChbMa JUIMTENbHBIA U
JoporocTosimuii  mpouecc. Ha  pa3paboTKy OpUrMHAIBHOIO JIEKAPCTBEHHOIO
npernapara, s IPOBEeIEHUsT BCeX HEOOXOAWMBIX MCCIEAOBaHUW M €ro
JMLIEH3UpOBaHUs HeoOXxoaumo He MeHee 8—10 Jer.
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STUDY THE PERMEABILITY OF LIPOSOMES LOADED WITH
DIFFERENT LIGANS THROUGH CACO-2 CELLS
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Thilisi 0179, Georgia
*Institute of Medical and Applied Biophysics, I. Javakhishvili Tbilisi State
University, Thilisi 0179, Georgia

Liposomes, prepared by phospholipids, may be considered as the most
effective nanoparticles used to drug delivery to tissues and cells. Using calorimetry
method it was investigated the thermodynamic parameters of liposomes, prepared
from Dipalmitoyl Phosphatidylcholine (L-a-Phosphatidylcholine, Dipalmitoyl-
DPPC) and contain with various ligands.

DPPC and DPPA liposomes, prepared by conventional rotary evaporation
method, have similar structural organization, though they have significant
differences. The similarity is that both types of lipids create standard bilayer
liposomes with strong hydrophobic forces between lipids tails and with
homogeneous bonds of hydrogen and electrostatic nature between hydrophilic lipid’s
heads. By calorimetric method it has been shown that hydrophobic bonds break but
liposomes’ destruction does not occur by heating till 150°C. As for bonds between
lipid heads in liposomes their cooperative destruction takes place at 41°C for DPPC
and 66°C for DPPA liposomes. Substances of hydrophobic/hydrophilic nature,
incorporated into the liposomes, are placed in hydrophobic or hydrophilic parts of
liposomes, which lead to change in calorimetric peak shapes and thermodynamic
parameters. It has been shown that gold nanoparticles, incorporated into the DPPC
liposomes are able to enter Caco-2 cells. In contrast, these nanoparticles do not enter
red blood cells.

Keywords
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