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dasrulebuli kvleviTi proeqtis ZiriTadi Teoriuli da praqtikuli
Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

literaturuli monacemebis ganxilvisas Cven gavecaniT liposomebis

momzadebis ramodenime meTods. liposomebis momzadebis protoklolebidan

naTlad Cans, rom TiToeuli am meTodis gamoyenebiT liposomebis momzadeba
dakavSirebulia garkveul sirTuleebTan da amasTanave moiTxovs sakmaod did

dros. Cven gadavwyviteT SemogveTavazebina liposomebis momzadebis gacilebiT

martivi meTodi, romelic dazogavs rogorc laborantis dros aseve mis energias
cnobili evaporaciuli meTodiTliposomebis momzadebisas Tavdapirvelad

lipidebi unda gaixsnas organul gamxsnelSi, Semdeg unda moxdes organikis

amoorTqleba da blos daematos 600C temperaturis wyali. Tu liposomebis

momzadeba gvinda romelime nivTierebis kompleqsTan erTad (magaliTad,
qolesterolTan erTad) amisaTvis iyeneben zemoT aRweril meTods, oRond

orgnul gamxsnelSi lipidebTan erTad ixsneba CvenTvis sasurveli nivTiereba.
liposomebis damzadebisTvis Cven viyenebT gamartivebul meTods, sadac

evaporatoris gamoyeneba aRar aris saWiro, riTic mniSvnelovnad mcirdeba

liposomebis damzadebisaTvis saWiro dro. zogierT SemTxvevaSi Cvens meTodSic

xdeba organuli gamxsnelis gamoyeneba, Tumca 1000-jer da ufro mcire

raodenobiT, riTic xdeba organuli gamxsnelis raodenobis mniSvnelovani

dazogva. am meTodSi, iseve rogorc wina meTodSic, gamoiyeneba eqstruderi, riTic

xdeba sasurveli zomis liposomebis miiReba.

 adreuli Sromebis Tanaxmad temperaturiT inducirebul ukompleqso DPPC
liposomebis fazuri gadasvlas (gel-Txevadi kristali) adgili aqvs 50
gradusis teperaturis maxloblobaSi, romlis drosac, Cveni mosazrebiT
adgili unda qondes liposomebis struqturis “gaxsnas”. yovel SemTxvevaSi
fazuri gadasvlis dros liposomebis kuTrisiTbotevadobis cvlileba
calsaxad miuTiTebs gamxsnelisa da liposomis hidrofobuli
urTierTqmedebis cvlilebaze. aseTi mosazreba gamoyenebuli iqna imisTvis,
rom temperaturuli efeqti gamoyenebuli yofiliyo qolesterinis molekulis
DPPC liposomebis struqturaSi CasmisaTvis. vinaidaan qolesterini aris
wyalSi uxsnadi molekula, amitomac misiliposomebis struquraSi CasmisaTvis
saWiroa ramdenime etapiani proceduris ganxorcieleba. sawyis etapze
garkveuli TanafardobiT DPPC lipidi da qolesterini (3.1mg DPPC da 0.8mg
qolesterini; Tanafardoba lipidi/qolesterini 3:1 ) ixseba ramdenime
mikrolitr organul gamxsnelSi (50mkl eTanoli), romlis Semdeg narevs
emateba 2 mililitri 50 gradusamde gacxelebuli wyali. xdeba miRebuli
narevis 2wuTis ganmavlobaSi intensiuri njRreva, romlis drosac naTlad
Cans, rom miiReba erTgvarovani liposomuri suspenzia, romelic Tavisufalia
qolesterinis agregatebisagan. suspenziaSi qolesterinis agregatebis ar
arseboba niSnavs imas, rom qolesterinma liposomebSi warmoqmna kontaqti
DPPC lipidis hidrofobul kudebTan. sasurveli zomis liposomebis
misaRebad suspenzia gatarebuli iqna 200 nm dimetris mqone eqstruderSi,
romliTac damTavrda saboloo pompleqsuri liposomebis miRebis procedura.
aRsaniSnavia, rom aseTi protokoliT 200nm diametris kompleqsuri
qolsterini-DPPC liposomebis miRebis proceduras daWirda naklebi 30 wuTi
dro. aqve gvinda aRiniSnos, rom sawyisi etapis gareSe, anu organuli
gamxsnelis ar gamoyenebiT SeuZlebelia miRebuli iyos qolsterin-DPPC
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kompleqsuri liposoma, Tumca igive meTodis gamoyenebiT miiReba ukompleqso
DPPC liposomebi, romlis struqturaSic qolesterineis molekulebi ar aris.
aRniSnulis dasturad gamodgeba nax.1 a-ze mocemuli sufTa DPPC liposomebis
kalorimetruli Canaweri, romlis struqturaSic qolesterinis molekulebis
inkorporireba ver ganxorcielda. maSin rodesac nax.1 b-ze mocemulia
organuli gamxsnelis gamoyenebiT damzadebuli qolesterinTan kompleqsSi
myofi DPPC-s kalorimetruli mrudi, romlis formac aris sruliad
gansxvavebuli sufTa DPPC liposomebis kalorimetruli pikis formisagan
(nax.1a). es gansxvaveba ki calsaxad adasturebs qolsterin-DPPC kompleqsis
arsebobas.

nax.1. DPPC lipidebisa da qolesterinis molekulebisagan momzadebuli

liposomebis kalorimetruli mrudebi.
a. wyalSi momzadebuli DPPC/qolesterini liposomebis kalorimetruli mrudi.
b.organuli gamxsnelis (eTanoli) gamoyenebiT momzadebuli DPPC/qolesterinis

kompleqsuri liposomebis mrudi

 kalciumis Semcveli DPPA liposomebis kompleqsis arsebobas adasturebs

nax. 3-ze mocemuli kalorimetruli Canaweri. nax.2.b warmoadgens sufTa

DPPA liposomebis kalorimetruli Canawers, romelis siTboSTanTqmis pikis

forma mniSvnelovnad gansxvavebulia nax.3-ze mocemuli siTboSTanTqmis

pikis formisagan. es gansxvaveba sruliad sakmarisia imisaTvis, rom

davadasturod DPPA liposomebis struqturaSi kalciumis ionebis

arseboba.

nax.2. DPPA lipidisa da qolesterinisagan damzadebuli liposomebis

kalorimetruli Canawerebi.
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nax.3. DPPA/CaCl2liposomebis kalorimetruli Canaweri.

 CvenTvis metad mniSvnelovani iyo Segvemowmebina SevZlebdiT Tu ara Cveni
meTodiT liposomebis struqturaSi mogveTavsebina ara mxolod
hidrofobuli/hidrofiluri molekulebi, aramed liposomebis zomebTan
SedarebiT mcire zomis, magaliTad, oqros nanonawilakebi. cnobilia, rom
dResdReobiT mecnierebi cdiloben sxvadasxva daavadebis winaaRmdeg
gamoiyenon mcire diametris iseTi nanonawilakebi, rogorebicaa oqros,
vercxlis, rkinis da sxva. arsebobs monacemebi imis Sesaxeb, romliposomebSi
SefuTulioqros nawilakebi gacilmebiT efeqturia, rogorc sadiagnostiko
da samkurnalo saSualeba, vidre mxolod oqros nawilakebi. es abaT asec
unda iyos, vinaidan aseTi kompleqsuri nanonawilakebis (diametriT
daaxloebiT 200nm) SeeZlebaT, gansxvavebiT sufTa oqros
nanonawilakebisagan Seaxwion dazianebul ujredebSi. Tu es marTlac asea,
maSin Cvens mier SemoTavazebuli meTodi, romelic gamoirCeva imiT, rom aris
swrafi, martivi da iafi unda iyos yuradsaRebi farmakolegebisTvis.

Tavidanve gvinda ganvacxadoT, rom, konkretulad am naSromSi SevZeliT
dagvemzadebina 200 nm diametris DPPA liposomebi, sadac moTavsebuli iqna 24nm -i
diametris oqros nanonawilakebi. amisaTvis 1ml moculobis 24nm diametris
suspenzias (mowiTalo feris da ...koncentariis) daemata 3 mg DPPA lipidi. moxda
miTebuli narevis 70-80 gradusian wylis abazanaSi intensiuri (1-2 wT) SenjRreva,
romlis Semdeg TvalnaTli xdeba, rom suspenzia wiTeli feridan gaxda lurji
feri, rac adasturebs imas, rom oqro moTavsda DPPA liposomebSi. cnobilia, rom
oqros nanonawilakebis suspenziis feri damokidebulia nawilakebis diametis
zomebze, kerZod, rac ufro mcirea nanonawilakebis diametri (<40nm) suspenziis
feri wiTelia, xolodididiametris (>50nm) nawilakebis suspenzialurjiferisaa.
aqedan gamomdinare Cvens mier momzadebuli kompleqsuriliposomebislurji feri
niSnavs imas, rom oqros nanonawilakebma kontaqti warmoqmna liposomebis Siga da
gare zedapirebTan hidrofilur TavakebTan da jamSi gaizarda oqros
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nanonawilakebis diametri liposomebis diametramde da Seadgens savaraudoT
200nm-s. kompleqsis arsebobas adasturebs kalorimetruli eqsperimentebic,
kerZod, naxaz 4-ze.

 rac Seexeba sxva Tematikebs, kerZod, simsivnuri ujredebis kvlevebi - es

kvlevebi exlac mimdinareobs, razec miuTiTebs institutis mecnier

TanamSromlis, ilia aTanelaSvilis naxevarwliani vizitis farglebSi amerikis

SeerTebul Statebis q. CarlstonSi (samxreT karolinas Stati), sadac Catarda

saintereso eqsperimentebi, Tumca saboloo Sedegebze saubari jer naadrevia da

samuSao uaxloes momavalSi iqneba gagrZelebuli.

 aseve amerikis SeerTebul StatebSi imyofeba institutis meore TanamSromeli,
institutis ufrosi mecnier TanamSromeli rati CxeiZe, romelic erTi wlis

ganmavlobaSi Caatarebs kvlevebs garlstonis samedicino universitetSi. es

kvlevebi mimdinareobs sami Tve da grZeldeba dResac. mis Sedegebze SeiZleba

saubari erTi wlis Semdeg (roca damTavrdeba es mivlineba).

I. 2.

#

Sesrulebuli proeqtis
dasaxeleba mecnierebis
dargisa da samecniero

mimarTulebis
miTiTebiT

proeqtis xelmZRvaneli
proeqtis

Semsruleblebi

1

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli
da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)
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I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo, ise

samecniero-kvleviT dawesebulebebs)

# proeqtis dasaxe-
leba mecnierebis
dargisa da samec-
niero mimarTule-
bis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis
Sesaxeb vrceli anotacia (qarTul enaze)

I. 4.

2

proeqtis dasaxe-
leba mecnierebis
dargisa da samec-
niero mimarTule-
bis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

gardamavali (mravalwliani) proeqtis etapis ZiriTadi Teoriuli da
praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

II. 1. publikaciebi:
a) saqarTveloSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1
2
3

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1
2
3
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vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1.
2.
3.

vrceli anotacia qarTul enaze

II. 2. publikaciebi:
b) ucxoeTSi

monografiebi

# avtori/avtorebi
monografiis

saTauri
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1
2
3

vrceli anotacia qarTul enaze

saxelmZRvaneloebi

# avtori/avtorebi
saxelmZRvanelos

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1
2
3

vrceli anotacia qarTul enaze

krebulebi

# avtori/avtorebi
krebulis

saxelwodeba
gamocemis adgili,

gamomcemloba
gverdebis
raodenoba

1
2
3
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vrceli anotacia qarTul enaze

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba
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Kind regards
Jeremy)

vrceli anotacia qarTul enaze

warmodgenili teqnologia iZleva SesaZleblobas damzades nanozomis
nawilakebi, romlis struqturaSic moTavsebuli iqneba Cvens mier arCeli
molekulebi, eqnebaT ra SeinarCunebuli Tavisi biologiuri aqtivoba cocxal
organizmSi moxvedrisas. amave dros am molekulebis aseTi SefuTva zrdis
SesaZleblobas gadalaxos samkurnalo organos ujredebis membrana da
aRmoCndebian ujredis citoplazmaSi. nanonawilakebSi igulisxmeba
fosfoliposomebi, romlis struqturaSic, Cveni meTodiT SesaZlebelia
inkorporirebulni iqnen, magaliTad, samkurnalo wamlebis molekulebi, rogorc
hidrofobuli aseve hidrofiluri, riTic aseTi SefuTvis wamlebi unda iyvnen
samkurnalod ufro efeqturni.konkretulad Cveni meTodiT DPPC da DPPA
lipidebis gamoyenebiT davamzadeT liposomebi, romlis SemadgenlobaSic
movaTavseT qoleserinis, kalciumis ionebi, aseve 24 nm diametris oqros
nanonawilakebi.
aseTi kompleqsuri liposomebis momzadebis yvela SemTxvevisTvis gamoyenebuli
iqna saerTo midgoma, kerZod, imis gaTvaliswinebiT ligandi wyalSi xsnadia Tu
organil gamxsnelSi pirvel etapze unda moxdes ligandebis liposomebis
urTierTqmedeba, Semdeg narevs emateba liposomebis fazuri gadasvlis
temperaturazeodnav ufro meti temperaturis wyali (an buferi), romlis Semdegac
maqsimum erTi wuTis ganmavlobaSi xdeba narevis intensiuri SenjRRreva da jamSi
miiReba kompleqsuri liposomebis suspenzia. bolo etapze sasurveli diametris
kompleqsuri liposomebis misaRebad viyenebT eqstruders sasurveli diametris
vezikulebis misaRebad. is rom warmodgenili meTodiT marTlac miRebuli iqna
kompleqsuri liposomebi, romelTa arseboba dadasturebuli iqna sxvadasva
fizikuri, kerZod, zetasaizeris, kalorimetruli da speqtrofotometruli
meTodebis gamoyenebiT.
bolos gvinda avRniSnoT, rom warmodgenili teqnoligia aris gansxvavebuli,
aqamde cnobili analogiuri tipis komplesuri vezikulebi damzadebis
teqnologiisagan, aris ufro martivi, ekonomiuri, swrafi da amave dros iafic.
Cveni meTodiT damzadebuli kompleqsuriliposomebis Semadgenloba, maTi zomebi
da Tvisebebi aris srulad analogiuri aqamde arsebuli meTodiT miRebuli
liposomebisagan. mniSvnelovania, rom Cvens mier damzadebuli kompleqsuri
liposomebis damzadebis dro ar aWarbebs naxevar saaTs.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1
2
3

moxsenebaTa anotaciebi qarTul enaze
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b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1
2
3

moxsenebaTa anotaciebi qarTul enaze
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dawesebuleba Tu saWirod Tvlis, SeuZlia angariSSi Seitanos sxva,

misTvis mniSvnelovani aqtivobac.

angariSi warmodgenili unda iyos nabeWdi (2 egzemplarad) da eleqtro-

nuli versiis (CD-diski) saxiT.

angariSi, romelic ar aris Sedgenili am danarTis moTxovnebis

Sesabamisad, eqspertizas (Sefasebas) ar eqvemdebareba da Sefasebis Semajamebel

dokumentSi aRiniSneba formuliT `ar Sefasda~.

eqspertizis Casatareblad aucilebelia, rom anotacia moicavdes srul

informacias kvlevis Sedegebis Sesaxeb.


