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JurnalSi `keramika~ 

gamoqveynebuli statiebis 

ZiriTadi Tematika  

 

yvela saxis minis,  

keramikis, keramikuli da 

polimeruli kompozitebis,  

zegamtari masalebis,  

Wiquris da minanqris,  

sxmuli qvis,  

mineraluri bambis,  

mWida masalebis, cementis da sxva 

araorganuli,  

Zneldnobadi,  

axali da tradiciuli masalis 

sferoSi  

Catarebuli samecniero kvlevebi,  

maTi miRebis teqnika da 

teqnologia, nanoteqnologia da 

nanoqimia   

JurnalSi agreTve  

SesaZlebelia ganTavsdes  

statiebi Semdeg sakiTxebze: 

 

axali teqnika, mowyobiloba 

sawarmoTa da warmoebis teqniku-

ri gadaiaraReba.  

sanedleulo bazis ganviTa-

reba, nedleulis racionaluri 

gamoyeneba, maT Soris adgilob-

rivi warmoebis narCenebis.  

resurs- da energodamzogveli 
teqnologiebi. garemos dacva.  

sawarmoTa sameurneo moRvawe-
oba sabazro pirobebSi, ekonomi-

ka, marketingi.  

saqarxno gamocdileba.  

informacia, reklama. 

gamoyenebis sferoebi 

 

energetika 

mSenebloba 

saxalxo moxmarebis sagnebi  

qimia da qimiuri teqnologia 

masalaTmcodneoba 

metalurgia 

eleqtronika da eleqtroteqnika 

medicina  

optika  

sxva sferoebi 

garemos dacva 



 
m iloc v a  

 

naTela niJaraZe 

 
“ufalo vin daeSenos karavsa Sensa anu vin daemkvidros  

mTasa wmidasa Sensa? romeli vidodis ubiwod da  
iqmodis simarTlesa da ityodis WeSmaritsa gulsa Sina Tvissa”. 

(daviTis fsalmuni 14, kanoni 2).  

 

es sityvebi zustad miesadageba qimiuri teqnologiisa da metalurgiis 

fakultetis profesors, qalbaton naTela niJaraZes, romelsac didi 

siyvaruliTa da pativiscemiT vulocavT  iubiles! 

 

 

kdemamosilebiT, saTnoebiT, udidesi Sinagani 

keTilSobilebiT gamorCeul am saocar qalbatons 

gansakuTrebuli adgili uWiravs qimiuri teqnologiis 

da metalurgiis fakultetis profesor-maswavleblebs 

Soris, didi siyvaruliT sargeblobs studentebs, 

magistrantebsa da doqtorantebSi. universitetSi 

moRvaweobis wlebSi Rirseulad daimsaxura gulw-

rfeli siyvaruli, pativiscema da mowiweba profe-

sionalizmis, dauRalavi Sromis, saqmisadmi udidesi 

erTgulebisa da pasuxismgeblobis gamo. 
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qalbatoni naTela axalgazrda Taobis piruTvneli aRmzrdelia. 

gansakuTrebuli mecnieruli siRrmiTa da alRoTi dajildoebuli qal-

batoni Zalasa da energias ar iSurebs, raTa maT gadasces codna da 

gamocdileba, Camoayalibos sanimuSo da keTilsindisier moqalaqeebad.  

qalbatoni naTela udidesi niWiT, adamianTa mimarT uSurveli siy-

varulis, maTi keTildReobis da sikeTis mosurneobis niWiT dajildoebuli 

pirovnebaa. igi mSvidad, uxmaurod, moridebiT, saWiroebis SemTxvevaSi, 

saTanado principulobiT dReniadag zrunavs, siTbosa da siyvaruls ar 

iSurebs garSemo myofi adamianebisTvis.   

qalbaton naTelas vusurvebT sikeTes, sixaruls, bednierebas, janm-

rTelobas, xangrZliv sicocxles ojaxTan erTad.  

naTela niJaraZe daibada imereTis erT-erT lamaz sofel did jixaiSSi, 

iqve daamTavra saSualo skola. swavla gaagrZela saqarTvelos poli-

teqnikuri institutis qimiuri teqnologiis fakultetze ”silikatebis 

teqnologiis” specialobiT, romlis damTavrebis Semdeg muSaoba daiwyo 

Tbilisis saSen masalaTa samecniero-kvleviT institutSi cecxlgamZle 

masalebis laboratoriaSi inJinris Tanamdebobaze. 1967 wels Cairicxa imave 

institutis aspiranturaSi, romelic 1970 wels daamTavra da labora-

toriaSi gaagrZela muSaoba. sami aTeuli weli moRvaweobda naTela 

niJaraZe xsenebul laboratoriaSi _ jer umcrosi, Semdeg ufrosi da 

wamyvani mecnieri TanamSromeli iyo. 1998 wlidan ki saTaveSi Caudga 

laboratorias. 

1975 wels daicva sakandidato disertacia Temaze: ”kaolinis bazaze 

silikoTermituli meTodiT cecxlgamZleebis miReba da kvleva”. misi 

xelmZRvanelebi iyvnen profesorebi: kalistrate quTaTelaZe da ekaterine 

zedginiZe. 

1965 wlidan 33 weli imuSava naTela niJaraZem qalbaton ekaterine 

zedginiZesTan, romelic cecxlgamZle masalebis laboratoriis ufrosi 

iyo. am saocrad energiuli da Sromismoyvare adamianis gverdiT muSaobam 

Zalze bevri ram aswavla da SesZina axalgazrda mecniers. laboratoriis 

TanamSromelTa kvlevis sfero maRalcecxlgamZle masalebi iyo sialo-

nebis, karbidebisa da nitridebis bazaze. 

institutis sacdel qarxanaSi gaixsna saamqro, romelic naTela 

niJaraZisa da misi kolegebis mier institutSi damuSavebuli teqnologiiT 

awarmoebda Termowyvilis damcav garsacmebs, bunikebs da pirometrul 

milebs. sabWoTa kavSiris 250-ze meti qarxana (metalurgiuli, CarxmSenebeli, 

minis da sxva) 25 wlis manZilze iyenebda am produqcias. 

1972 wlidan laboratoria samuSaoebs awarmoebda rusTavisa da kaspis 

cementis qarxnebSi mbrunavi Rumlebis amonagis xanmedegobis gazrdis 

mizniT. pirvelad saqarTveloSi Catarda mbrunavi Rumlebis jaWvebis zonis 

amonagis torkretireba rusTavisa da kaspis cementis qarxnebSi, damuSavda 
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torkret-betonis teqnologia. serpentinitisa da dolomitis safuZvelze 

miiRes maRalcecxlgamZle klinkeri. 1973 wlidan laboratoriaSi parale-

lurad muSaobdnen fosfaturi masalebis misaRebad. miRebul iqna serpen-

tinit-fosfaturi mWida masala da fosfaturi saRebavi. damuSavda agreTve 

fasaduri saRebavis teqnologia, romelic dainerga Tbilisisa da baTumis 

saSen masalaTa kombinatebSi.  

2001 wlidan n. niJaraZe muSaobs saqarTvelos teqnikuri universitetis 

kompoziciuri masalebisa da nakeTobebis teqnologiis kaTedraze. amJamad 

is am kaTedris profesori, studentebisa da TanamSromlebis usayvarlesi 

adamiania. qalbatoni naTela pedagogiur muSaobasTan erTad, kaTedris 

gamgis z. kovziriZis xelmZRvanelobiT, samecniero-kvleviT muSaobas agrZe-

lebs, karbidebisa da nitridebis safuZvelze, axali kompoziciuri masa-

lebis misaRebad. naTela niJaraZes gamoqveynebuli aqvs 100-ze meti samec-

niero naSromi, maTgan 12 gamogonebaa. ramdenime danergilia warmoebaSi. igi 

referirebad Jurnal ”keramikis” pasuxismgebeli mdivani da evropis kera-

mikosTa sazogadoebis wevria. 

qalbaton naTelas meuRle oTar nadareiSvili maTematikosi iyo. maTi 

Svili irakli nadareiSvili eqimia da muSaobs samedicino firma ”Medi-Clab 
Georgia”-Si, iraklis meuRle nunu carciZe aversSi swavlebis menejeria, 

xolo qalbaton naTelas sixaruli, SviliSvili aCiko mxolod oTxi 

wlisaa. 

kidev erTxel vulocavT qalbaton naTelas saiubileo TariRs, 

vusurvebT janmrTelobas, dRegrZelobas, ojaxur keTildReobas, raTa 

irgvliv myof adamianebs kvlavac aCuqos sikeTe da siTbo, romelsac ase 

uSurvelad gascems. 

 

 

saqarTvelos teqnikuri universitetis  

qimiuri teqnologiisa da metalurgiis fakulteti; 
 

Jurnali keramikis saredaqcio kolegia; 
 

saqarTvelos keramikosTa asociacia 
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mecniereba da teqnologia 
 
 
uak 665.6(09)/1 
celulozas, glukozas da bioeTanolis miReba soflis meurneobis  
narCenebidan 
m. andRulaZe, T. SaqaraSvili, n. kuciava  
qimiuri da biologiuri teqnologiebis departamenti, saqarTvelos teqnikuri universiteti, 
saqarTvelo, 0175, Tbilisi, kostavas 69 
 

E-mail: aava77@ mail.ru 
 

 
reziume: SemoTavazebulia celulozas, 

glukozas da bioeTanolis miRebis iafi me-
Todi. sawyis nedleulad gamoyenebulia 
soflis meurneobis narCeni – yanis aRebis 
Semdeg velze darCenili simindis Reros 
Zirebi, romlebic rqovani saqonlisTvis 
sakvebad gamousadegaria. Zirebis damuSave-
bisas Tavisufali saxiT gamovyaviT celu-
loza; movaxdineT celulozas gogirdmJa-
vuri hidrolizi monosaqaridebamde – glu-
kozamde. SemdgomSi glukozis RuebiT (du-
RiliT), Rvinis safuaris Tanaobisas, mivi-
ReT bioeTanoli. 

celuloza da misi gardaqmnis Sedegad 
miRebuli glukoza da bioeTanoli sazoga-
doebis mier sxvadasxva sferoSi farTod 
gamoyenebadi mniSvnelovani produqtebia. 

 
sakvanZo sityvebi: celuloza; glukoza; 

bioeTanoli.  

 
 
1. Sesavali 
dRiTi dRe izrdeba mosaxleobis moT-

xovnileba sufTa haeris, wylis, sawvavebis 
bolomde dawvisa da biodaSladi nivTiere-
bebis ganaxlebis mimarT. mniSvnelovania 
agreTve garemos gaTavisufleba soflis 
meurneobis narCenebisgan da rqosani saqon-
lis uzrunvelyofa maRalenergetikuli da 
maRalkaloriuli damatebiTi sakvebiT – 
glukoziT.  

ekologiuri moTxovnebis dakmayofilebi-
sa da ganaxlebadi nedleulis narCenebis 
sasargeblo daniSnulebiT gamoyenebis miz-
niT, movaxdineT yanis aRebis Semdeg velze 
darCenili sakvebad gamousadegari simindis 
Reros Zirebis damuSaveba. simindis Reros 
Zirebi miekuTvneba ganaxlebad nedleuls. 
misi pirveladi damuSavebiT miRebuli Tavi-
sufali celuloza – TeTri feris myari 
nivTiereba mniSvnelovani qimiuri nedleu-

lia. igi polisaqaridia da Sedis mcena-
reuli ujredis garsis SedgenilobaSi. di-
di raodenobiT gvxvdeba xis merqanSi, si-
mindis ReroebSi, brinjis da sxva marc-
vleuli kulturebis nafcqvenebsa da gana-
cerSi. celuloza farTod gamoiyeneba uk-
vamlo safantis, kinofirebis, plastmasebis, 
sxvadasxva xarisxis xelovnuri abreSumisa 
da boWkoebis, agreTve laqebis, qaRaldis, 
muyaosa da sxvaTa warmoebebSi. 

glukoza ufero kristaluri, tkbili ge-
mos, wyalSi kargad xsnadi nivTierebaa. age-

bulebis mixedviT gvxvdeba α da $ anomerebis 
saxiT. α glukoza saxameblis monomeria, 
xolo $ glukoza _ celulozas monomeri. 
$ glukoza Zvirfasi maRalenergetikuli da 
maRalkaloriuli sakvebia rqosani saqon-
lisTvis. dRes rqosani saqonlis sakvebi 
mzaddeba Zvirad Rirebuli Saqrisa da 
saxameblis Semcveli kulturebisgan. Cvens 
SemTxvevaSi SaqrebiT gamdidrebuli saqon-
lis sakvebi miRebulia soflis meurneobis 
narCenisgan – simindis Reros Zirebidan, 
iafi nedleulisgan. glukoza farTod 
gamoiyeneba mrewvelobis sxvadasxva dargSi, 
rogorc Sualeduri produqti. amave dros 
universaluri antioqsidantia da gamoi-
yeneba organizmebis intoqsikaciis dros. 

bioeTanoli ekologiurad sufTa maRal-
oqtanuri sawvavia. tradiciuli sawvavebis-
gan gansxvavebiT igi bolomde iwvis da misi 
wvis produqtebi aratoqsikuria. bioeTano-
li minarevis saxiT moixmareba riformire-
bul benzinebSi oqtanuri ricxvis amaRle-
bis mizniT. umravles qveyanaSi bioeTanols 
iReben ganaxlebadi marcvlovani kulture-
bis _ saxameblisa da Saqris Semcveli ned-
leulidan. bolo dros SemuSavebulia ce-
luloziani narCenebisgan bioeTanolis 
miRebis meTodi. simindis Reroebis Zirebi-
dan gamoyofili celulozisgan bioeTano-
lis miReba Cven mier pirvelad ganxor-
cielda. 
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2. ZiriTadi nawili 
 
 

soflis meurneobis narCenebidan celulozas,  
glukozas da bioeTanolis miRebis teqnologiuri sqema 

 
 

simindis yanis aRebis Semdeg velze 
darCenili Reros Zirebi (miwis zedapiridan 
15-25 sm simaRlis) Segrovda, gairecxa 
gamdinare wyliT, daiwura, gamoSra Termos-
tatSi 100-110℃-ze 3_4 sT. daqucmacda jer 
daniT, Semdeg daifqva kvarcis rgolebiT 
aRWurvil laboratoriul wisqvilSi. dafqu-
li masa dainaya-gaisrisa-gaixexa myar abra-
zivTan erTad rodinSi faifuris filTaqviT 
suspenzirebul mdgomareobamde da damuSavda 
cxeli kalciumis hidrosulfitis xsnariT. 
narevi gaifiltra; filtratidan centrifug-
viT gamoiyo celuloziani masa, romelic 
TanamimdevrobiT damuSavda amoniumsulfatis 
ujeri (50%) da najeri (100%) xsnarebiT da 
organuli gamxsnelebiT. eqstraqtebidan 
centrifugviT gamoyofil iqna TeTri feris 
myari nivTiereba – celuloza. celulozas 
arseboba dadasturda axlad momzadebuli 
Sveiceris reagentiT [1]. 

celulozis identurobis dadgenis Semdeg 
Catarda misi mJavuri hidrolizi sxvadasxva 
koncentraciis gogirdmJaviT. eqsperimentuli 

kvlevebiT dadginda mJavas optimaluri 
koncentracia, raodenoba da hidrolizis 
procesis temperatura da xangrZlivoba. 
celulozas hidrolizis optimaluri 
pirobebia: 10%-iani gogirdmaJavasTan misi 
duRili 10-12 sT-is ganmavlobaSi, Tanafardo-
biT, celuloza:gogirdmJava – 1:5 mudmivi 
moreviT. hidrolizis produqtebs monosa-
qaridebi, kerZod $ glukoza warmoadgens: 

(C6H10O5)n + nH2O nC6H12O6 
$ glukozas gamosavali 63%-ia, romelic 

dadginda glukozis xsnaris refraqciis 
maCveneblis mixedviT.  

monosaqaridebis – glukozis arseboba 
dadasturda normaluri iodis xsnariT da 
tromeris reaqciiT. 

 miRebul monosaqaridebs – glukozas 
xsnars daemata Rvinis safuari – mcenare-
uli warmoSobis erTujrediani soko, rome-
lic SaqriT ikvebeba, iwvevs mis Ruebas 
(duRils) da Sedegad warmoqmnis eTanolsa 
da naxSirbadis dioqsids:  

C6H12O6 2C2H5OH + 2CO2 
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monosaqaridebis Rueba Rvinis safuaris 
Tanaobisas mimdinareobda 48 sT-is ganmav-
lobaSi 380C temperaturis pirobebSi. Teo-
riuli monacemebis Tanaxmad, Ruebis pro-
cesSi spirti inarCunebs didi raodenobiT 
im energias, romelsac Tavidanve Seicavda 
monosaqaridi. swored es faqti ganapirobebs 
ganaxlebadi nedleulidan warmoebuli 
sawvavis – bioeTanolis upiratesobas tra-
diciul (navTobur) sawvavebTan SedarebiT.  

miRebul sareaqcio masas daemata mcire 
raodenobiT wyali da gaifiltra. gafil-
tvriT sareaqcio masas gamoeyo myari nawi-
lakebi da safuaris narCenebi. spirtis 
wyalxsnari daeqvemdebara orjerad reqtifi-
kacias, miRebul iqna 91–92%-iani eTilis 
spirti. koncentraciis (96%-mde) amaRlebis 
mizniT, reqtifikati gatarda adsorbentze – 
gaaqtivebul silikagelze. bioeTanolis maxa-
siaTeblebia: simkvrive 20℃-ze – 794 kg/m3; 
oqtanuri ricxvi Zravuli meTodiT – 93, 
kvleviTi meTodiT – 108 erTeulia; duRilis 
temperatura – 78,4℃; gamyarebis temperatura 
– minus (_) 114,6℃; wvis masuri siTbo – 27720 
kj/kg; Jangbadis Semcveloba – 34,7 % (mas.); 
najeri orTqlis wneva 38℃-ze 17 kpa [2]. 

sawvavi bioeTanoli warmatebiT gamoiye-
neba yvela tipis avtomobilebsa da Zraveb-
Si, romlebic benzinze muSaobs. bioeTanoli 
dawvisas ar warmoqmnis danaleqs da amdenad 
ar aWuWyianebs inJeqtorebs. bioeTanoliani 
sawvavi ar saWiroebs antifrizis damatebas, 
radgan kargi absorberia; bioeTanoli ar 
iyineba.  

bioeTanoliani benzini ufro iafia, vid-
re navTobidan warmoebuli benzini igive 
oqtanuri ricxviT. bioeTanolSi Jangbadis 
maRali Semcveloba namwv airebSi amcirebs 
kancerogenuri nivTierebis, kerZod benzo-
lis da sxva aromatuli naxSirwyalbadebis 
Semcvelobas [3]. 

sakvebad gamousadegari nedleulidan 
(narCenebidan) bioeTanolis warmoeba sasar-
geblo da momgebiani iqneba soflis meur-
neobisaTvis. 

bioeTanolis warmoebis axali teqnolo-
giis danergva mniSvnelovania garemos 
dacvis RonisZiebebis gaTvaliswinebiTac.  

bioeTanoli kargi gamxsneli, efeqturi 
antidetonatori da ekologiurad sufTa 
oqsigenatia; kargad ixsneba wyalsa da bevr 
organul gamxsnelSi; iwvis cisferi aliT, 
ar warmoqmnis namwvs da gamoyofs didi 
raodenobiT energias; Tavisi TvisebebiT 
idealuri sawvavia [4].  

 
 

3. daskvna 
1.  Catarebulia kvleva soflis meur-

neobis narCenidan celulozas, glukozas 
da bioeTanolis misaRebad. narCenis saxiT 
gamoyenebulia yanis aRebis Semdeg velze 
darCenili simindis Reroebis Zirebi, 
romlebic rqosani saqonlisTvis sakvebad 
gamousadegaria.  

2. Zirebis damuSavebis sawyiss stadiaze 
misgan Tavisufali saxiT gamoyofil iqna 
sufTa celuloza. celulozas mJavuri hid-
roliziT miRebul iqna monosaqaridebi – 
glukoza, SemdgomSi glukozas duRiliT 
(RuebiT) Rvinis safuaris Tanaobisas – 
bioeTanoli.  

3. aRniSnuli produqtebi damatebiTi 
nedleulis saxiT gamoiyeneba mrewvelobis 
sxvadasxva dargSi, magaliTad, celuloza 
qaRaldis, ukvamlo safantis, kinofirebis, 
plastmasebis da a.S. warmoebebisTvis; glu-
koza – maRalenergetikul da maRalkalo-
riul damatebiT sakvebad rqosani saqon-
lisTvis; bioeTanoli – maRaloqtanur 
sawvavad, minarevad riformirebul benzinSi 
oqtanuri ricxvis asamaRleblad da a.S.  

4. warmodgenili samuSaoTi SemoTavaze-
bulia soflis meurneobis nedleulis uda-
nakargo gadamuSavebis SesaZlebloba.  

5. ekologiurad sufTa produqtebis war-
moeba sakvebad gamousadegari soflis meur-
neobis narCenebidan Cven mier pirvelad 
ganxorcielda.  

6. Catarebuli samuSao mniSvnelovania 
ekonomikuri TvalsazrisiTac, radgan 
aRniSnuli produqtebis misaRebad Zvirad 
Rirebuli ganaxlebadi nedleulis – Saqrisa 
da saxameblis Semcveli kulturebis nac-
vlad gamoyenebulia soflis meurneobis 
narCeni. 
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UDC 665.6(09)/1 
OBTAINING OF CELLULOSE, GLUCOSE AND BIO-ETHANOL FROM AGRICULTURAL WASTES 
M. Andguladze, T. Shakarashvili, N. Kutsiava 
 

Resume: Cheap method of obtaining of cellulose, glucose and bio-ethanol has been offered. Agricultural wastes 
were used as starting raw material, namely roots of maize stems left in the field after maize harvesting, which are not 
fit even as fodder for cattle. By the treatment of roots we isolated cellulose in free form; we performed cellulose hy-
drolysis till we obtained mono saccharides – glucose and then, by fermentation of glucose, in the presence of wine 
yeast, we obtained bio-ethanol.  

Cellulose, and glucose and bio-ethanol, obtained by a series of transformations from cellulose, are the significant 
products widely used in various spheres by people. 

Key words: renewable raw material; bio-ethanol, high-octane fuel, identity. 
 
Key words: renewable raw material; bio-ethanol; high-octane fuel; identity. 
 

 
 
УДК 665.6(09)/1 
ПОЛУЧЕНИЕ ЦЕЛЛЮЛОЗЫ, ГЛЮКОЗЫ И БИОЭТАНОЛА ИЗ СЕЛЬСКОХОЗЯЙСТВЕННЫХ ОС-
ТАТКОВ  
Андгуладзе М., Шакарашвили Т., Куциава Н. 
 

Резюме: Предложен дешевый метод получения целлюлозы, глюкозы и биоэтанола. В качестве исходного 
сырья были использованы сельскохозяйственные остатки – корни стеблей кукурузы, оставшиеся на поле после 
уборки урожая, которые не пригодны для кормления рогатого стока. При обработке корней в свободном виде 
выводится целлюлоза; сернокислым пиролизом целлюлозы до моносахаридов получена глюкоза. Последу-
ющим совместным випячением (кипением) глюкозы с винными дрожжами получили биоэтанол. 

Целлюлоза и полученная преобразованием в результате глюкоза и биоэтанол – широкоиспользуемый и 
важный в разных сферах общества продукт. 

 
Ключевые слова: целлюлоза; глюкоза; биоэтанол.  
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uak 66.08 
saSvilosnos yelis mkurnaloba biodegradirebad polimerSi 
deponirebuli mitomiciniT. klinikuri kvlevis Sedegebi 
s. baZgaraZe*, n. kuciava, r. qacarava 
qimiuri da biologiuri teqnologiebis departamenti, saqarTvelos teqnikuri universiteti, 
saqarTvelo, 0175, Tbilisi, kostavas 77 
 
E-mail: sophosopho2013@gmail.com 

 
 

reziume: aRniSnul samuSaoSi, onkologi-
uri paTologiebis dros, warmodgenilia 
qimiuri preparatebis lokaluri Terapia 
biodegradirebad polimerul matriqsSi 
CarTuli preparat `mitomiciniT~. kompozi-
turi preparati statiaSi moixsenieba `mito-
kolis” saxelwodebiT. preparati gamoviye-
neT rogorc lokalur, aseve kombinirebul 
(lokaluri+regionaluri) qimioTerapiaSi. 
Catarebulma kvlevam daadastura prepara-
tis lokaluri gamoyenebis upiratesoba 
kombinirebulTan SedarebiT _ sagrZnoblad 
mcire iyo mitomicinTan dakavSirebuli 
toqsikuri gamovlinebebi. 

 
sakvanZo sityvebi: lokaluri Terapia; 

biodegradirebadi polimerebi; mitomicini; 
kombinirebuli Terapia. 

 
 
1. Sesavali 
maRalmolekulur naerTTa Tanamedrove 

qimiuri teqnologia saSualebas iZleva Seiq-
mnas biokompozituri preparatebi, romelic 
farTod gamoiyeneba wamlebis lokaluri 
miwodebisaTvis. gansakuTrebiT efeqturia 
aseTi lokaluri miwodebis sistemebi sim-

sivnuri daavadebebis samkurnalod. am midgo-
mis arsi mdgomareobs imaSi, rom biodegrad-
irebad polimerul matriqsSi CarTuli 
(deponirebuli) simsivnis sawinaaRmdego 
preparati gamoTavisufldeba daniSnulebis 
adgilze mdgradi da kontrolorebadi 
siCqariT. Cven mier Seqmnili lokaluri 
miwodebis polimeruli biokompozituri 
preparati ”mitokoli” elastikuri firia, 
romelSic deponirebulia farTod gavrcele-
buli citostatikuri antibiotiki mitomi-
cini. lokaluri miwodebis preparatis Sesaq-
mnelad matriqsis saxiT SevarCieT biodegra-
direbadi poliesteramidi, romelic Sedgeba 
aminomJava fenilalaninisgan, sebacinis mJava-
sa da 1,6-heqsandiolisagan. aRniSnuli kompo-
nentebisgan Semdgari poliesteramidi regit-
rirebulia saqarTvelos Sromis, janmrTe-
lobisa da socialuri dacvis saministros 
samedicini saqmianobis saxelmwifo reguli-
rebis saagentoSi (samkurnalo saSualebebis 
saregistracio mowmoba #r003999, 24 XI 2010). 
daregistrirebuli poliesteramidi Sedis 
Wrilobis safar aerozolur preparat „ko-
ladermSi“, romelsac seriulad awarmoebs 
farmacevtuli kompania „neofarmi“. biodeg-
radirebadi poliesteramidis sinTezi Cavata-
reT Semdegi sqemis mixedviT: 

 

nTosOH.H2NCH(CH2C6H5)-COO-(CH2)6-OCO-CH(CH2C6H5)-NH2 .HOTos 
+ 

nCl-CO-(CH2)8-CO-Cl H20,Na2CO3 /CHCl3 
-2nHCl, -2nTosOH 

[-OC-(CH2)8-CO-HN-CH(CH2C6H5)-CO-O-(CH2)6-O-CO-CH(C6H5)-NH-]n 

 

TosOH =para-toluolsulfomJava 
 

miRebul iqna Semdegi Sedgenilobis bio-
kompoziti: 1) polimeri+mitomicini da  
2) polimeri+mitomicini+fermenti (proteaza) 
trifsini. wina kvlevaSi naCvenebi iyo, rom 
trifsini iwvevs polimeris erozias da 
aCqarebs mitomicinis gamoyofas [1]. garda 
amisa, preparatSi proteazas arseboba 
sasurvelia samkurnalo efeqtis amaRlebis 
TvalsazrisiTac, radgan isini aqtiurad 
gamoiyeneba simsivneTa TerapiaSi [2,3]; Sevis-
wavleT [4] aseve preparatis usafrTxoeba. 

Catarebulma kvlevebma daadastura, rom po-
limerul biokompozitur preparat "mito-
kols" maqsimaluri dozis gamoyenebis SemT-
xvevaSic ki ar axasiaTebs mwvave toqsikuri, 
kumulaciuri, adgilobrivi gamaRizianebeli 
da alergiuli Tvisebebi. preparatis usaf-
rTxoebam saSualeba mogvca gamogveyenebina 
igi moxaliseebis SezRudul raodenobaSi 
saSvilosnos yelis onkopaTologiebis sam-
kurnalod. 
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mkurnalobis meTodebi  
qimioTerapiuli mkurnalobis mizniT, po-

limeruli biokompoziti „mitokoli“ paci-
entebs ori gziT miewodeboda _ lokalu-
rad da kombinirebulad. lokaluris SemT-
xvevaSi pacients preparats vawvdidiT mxo-
lod adgilobrivad, tamponis gamoyenebiT. 
kombinirebuli mkurnalobisas, preparatis 
lokalurad miwodebasTan erTad, avadmyo-
febs vutarebdiT standartul (regionalur) 
qimioTerapias.  

mkurnalobis efeqtis Sefaseba xdeboda 
imunofermentuli kvleviT, pacientis sis-
xlis SratSi mocirkulire simsivnuri uj-
redebis raodenobis SefasebiT, rasac vax-
dendiT karcinoembrionuli antigenis (CEA) 
gamokvleviT. 

 

2. ZiriTadi nawili 
miRebuli Sedegebis gansja 
sisxlis SratSi mocirkulire simsivnuri 

ujredebis raodenobis Sefasebam (cxrilebi 
1 da 2) aCvena, rom kombinirebuli mkur-
nalobis dadebiTi dinamika (CEA raodenobis 
Semcireba) miiRweva ufro adre (16 kviris 
Semdeg), vidre lokaluris SemTxvevaSi, mag-
ram klinikuri kvlevebiT gacilebiT maRali 
iyo pacientTa intoqsikaciis movlenebi 
(alopecia, Rebineba, toqsiuri hepatitis 
mkveTri suraTiT). lokaluri mkurnalo-
bisas maqsimaluri efeqti gamoixata 24 
kviris Semdeg, sanacvlod pacientebs ar 
aReniSnebodaT intoqsikaciis movlenebi, 
rac citostatikebis gamoyenebas axlavs. 

 
 

cxrili 1 
kombinirebuli qimioTerapia (lokaluri+regionaluri),  

mkurnalobis I-IV-VIII-XII-XVI kvira 
 

 
pacienti 

CAE ricxobrivi maCvenebeli 
I 

kvira 
IV 

kvira 
VIII 
kvira 

XII 
kvira 

XVI 
kvira 

1 22,5 18,3 12,7 8,3 5,0 
2 34,5 17,5 15,5 9,5 3,5 
3 35,5 14,5 13,7 10,5 4,0 
4 52,8 42,5 38,5 35,5 3,0 
5 19,7 17,5 15,5 10,8 2,8 
6 22,5 19,8 18,6 9,8 3,2 
7 25,5 17,5 16,8 9,4 3,0 
8 28,6 9,6 9,0 5,0 4,8 
9 23,4 18,3 210,5 8,5 3,4 
10 32,6 19,4 12,4 9,4 3,5 
11 21,7 32,5 14,0 7,5 2,9 
12 32,5 15,5 18,4 9,0 3,6 
13 32,7 24,4 19,7 6,9 6,8 
14 16,3 18,4 13,6 9,9 2,8 
15 19,5 19,4 19,7 8,9 4,0 
16 23,4 22,3 18,5 7,9 3,9 
17 25,4 19,8 15,8 8,6 2,7 
18 28,4 17,4 14,8 8,7 3,5 
19 27,5 20,4 12,5 7,9 4,8 
20 20,7 18,5 10,4 7,8 2,9 
21 32,5 20,8 15,4 6,9 3.7 
22 27,3 22,4 12,6 5,9 4,7 
23 22,4 21,3 15,8 5.8 2,8 
24 18,4 16,5 16,4 4,9 4,5 
25 21,5 20,4 13,5 5,8 3,0 
26 18,4 19,5 18,5 4,8 2,7 
27 22,4 22,5 19,5 9,0 3,2 
28 36,8 29,6 22,5 8,4 5,0 
29 34,6 35,8 23,5 9,3 4,7 
30 32,4 37,6 30,5 7,3 4,8 
31 56,2 39,8 24,7 9,5 2,9 
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(gagrZeleba) 
 

32 23,8 23,8 29,4 8,4 4,8 
33 38,9 29,5 19,4 6,4 4,0 
34 42,7 35,7 25,7 9,7 3,6 
35 39,5 38,4 30,6 9,8 3,0 
36 20,6 19,4 28,4 9,6 4,2 
37 30,8 25,7 19,7 8,5 4,0 
38 36,5 30,5 20,3 7,4 3,9 
39 49,6 44,5 34,6 9,5 5,0 
40 45,9 38,5 20,5 10,3 4,8 
41 45,3 40,4 35,4 18,4 4,9 
42 39,5 30,5 29,4 20,4 3,7 
43 29,6 25,4 30,5 9,4 3,9 
44 39,7 34,5 20,4 16,4 4,9 
45 45,7 40,4 31,3 9,5 3,8 
46 39,5 36,4 34,6 9,0 3,4 
47 30,6 29,4 29,5 8,5 3,6 
48 30,8 25,4 16,8 12,5 4,9 
49 29,9 20,4 22,8 9,8 3,0 
50 43,7 34,5 20,4 9,0 2,9 
51 29,5 20,4 16,4 7,9 4,6 
52 46,3 43,5 19,4 6,9 3,9 
53 39,5 29,4 20,5 8,4 2,8 
54 38,6 32,5 27,5 7,4 4,3 

          
 

cxrili 2 

lokaluri qimioTerapia, mkurnalobis I-IV-VIII-XII-XVI–XX-XXIV kvira 
 

 
pacienti 

CAE ricxobrivi maCvenebeli

I 
kvira 

IV 
kvira 

VIII 
kvira 

XII 
kvira 

XVI 
kvira 

XX 
kvira 

XXIV 
kvira 

1 45,7 37,8 30,4 26,6 17,9 10,4 5,0 
2 45,8 29,4 32,5 28,5 22,8 9,5 5,0 
3 37,5 39,4 34,6 28,6 23,8 10,5 4,0 
4 47,8 30,4 32,8 30,5 18,9 10,3 3,9 
5 40,7 35,2 39,4 30,5 14,9 17,4 3,8 
6 39,5 39,4 30,1 34,4 19,4 19,4 2,9 
7 38,5 35,7 34,6 28,6 15,8 10,5 4,8 
8 46,8 38,5 30,2 30,3 19,4 13,5 3,8 
9 45,9 38,5 31,5 27,4 19,5 11,5 4,9 
10 30,4 35,9 30,6 24,7 15,7 19,3 3,4 
11 12,5 34,7 38,1 35,7 18,5 12,4 3,6 
12 30,4 34,9 38,4 34,7 16,9 17,4 2,6 
13 28,4 35,9 30,2 30,6 18,4 18,4 3,0 
14 20,5 32,4 34,5 32,7 19,4 12,4 2,9 
15 38,5 38,4 36,4 34,9 18,4 19,3 4,8 
16 38,4 35,4 34,8 30,4 19,5 19,4 3,9 
17 29,6 28,5 31,9 27,5 18,9 17,5 4,0 
18 30,4 29,6 27,8 29,0 19,4 17,6 3,8 
19 29,5 29,5 29,0 25,9 18,3 9,0 4,0 
20 30,3 30,4 24,7 25,8 18,7 10,4 3,7 
21 38,4 32,5 28,6 25,7 17,4 18,3 3,5 
22 39,5 36,5 25,8 23,9 16,9 12,4 3,0 
23 40,3 38,6 38,4 34,6 15,9 11,5 2,9 
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(gagrZeleba) 
 

24 47,3 47,7 39,0 37,5 13,7 12,4 3,9 
25 43,7 43,8 40,7 38,5 18,4 10,5 3,6 
26 42,6 40,5 35,7 32,0 19,4 11,5 4,9 
27 29,5 28,4 26,5 26,0 17,3 11,3 5,0 
28 45,8 45,8 32,6 22,7 14,7 7,8 3,4 
29 39,5 37,7 34,4 28,4 17,3 9,4 4,7 
30 38,4 37,5 31,8 29,3 18,3 8,4 3,9 
31 29,7 28,4 39,2 26,5 19,7 9,5 2,5 
32 36,4 35,4 34,5 25,8 14,6 8,9 4,0 
33 41,2 36,4 33,9 29,4 19,4 9,7 3,6 
34 38,6 38,5 32,5 24,8 16,9 9,2 5,0 
35 39,5 35,8 30,4 29,3 13,7 8,9 1,9 
36 37,4 33,6 28,4 27,4 18,3 9,7 4,5 
37 35,8 39,4 26,9 26,4 17,8 8,7 5,0 
38 36,7 30,2 25,9 28,4 17,5 7,9 3,8 
39 43,7 34,7 24,8 25,8 19,3 9,7 4,0 
40 37,6 30,4 29,9 23,5 22,4 10,9 4,5 
41 39,4 34,8 26,4 29,4 16,9 6,7 3,8 
42 29,8 28,9 24,0 24,3 15,9 9,3 3,9 
43 46,7 42,8 27,5 28,5 16,3 9,9 4,6 
44 45,9 43,9 26,4 29,4 19,3 10,5 3,9 
45 28,9 29,4 25,8 26,4 18,4 7,9 2,6 
46 38,9 34,9 26,8 28,4 17,4 10,5 3,9 
47 45,8 38,5 20,4 23,8 15,9 12,8 4,2 
48 39,7 32,6 25,7 29,4 14,7 10,3 3,7 
49 40,0 39,6 23,8 26,4 15,8 9,8 5,0 
50 39,5 35,7 28,6 29,4 14,3 10,2 4,0 
51 38,7 37,6 20,4 22,5 19,3 9,9 3,8 
52 48,2 47,4 25,8 27,4 15,4 10,4 3,9 
53 43,8 40,5 27,4 29,5 14,8 9,4 5,0 
54 40,6 39,5 25,6 27,4 15,4 10,3 4,7 

 

 
3. daskvna 
Catarebulia saSvilosnos yelis dis-

plaziis lokaluri da kombinirebuli qi-
mioTerapiuli mkurnaloba polimeruli bi-
okompozituri preparat „mitokoliT“. naC-
venebia, rom mkurnalobis dadebiTi efeqti, 
preparatis lokaluri gamoyenebis SemT-
xvevaSi, miiRweva SedarebiT gvian, sanac-
vlod pacientebs ar aReniSnebaT cito-
statikebisTvis damaxasiaTebeli intoqsika-
ciis movlenebi. 
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UDC 66.08 
TREATMENT OF CERVIX UTERI WITH MITOMYCIN DEPOSITED IN A BIODEGRADABLE POLYMER: 
CASE STUDIES 
S. Badzgaradze, N. Kutsiava, R. Katsarava 
 

Resume: The present paper deals with local chemical drug therapy of oncology pathologiesof cervix uteriusingthe 
preparation “Mitocol” that represents biocompositewe have obtained by deposition of antiblastic antibiotic Mitomici-
nin biodegradable poly(ester amide) matrix.In a comparative study the “Mitocol” preparation was applied in bothlocal 
andcombined (local + systemic) ways. It was found that local application of the “Mitocol” yielded somewhat slower 
therapeutic effect but without toxic actiontypical for systemic administration of cytostatic preparations.. 

 
Key words: local therapy; biodegradable polymers; “Mitomicine”; combined therapy. 
 

 
 
УДК 66.08 
ЛЕЧЕНИЕ ШЕЙКИ МАТКИ ДЕПОНИРОВАННЫМ В БИОДЕГРАДИРУЕМОМ ПОЛИМЕРЕ МИТО-
МИЦИНОМ 
Бадзгарадзе С., Куциава Н., Кацарава Р. 
 

Резюме: В работе представлены результаты локальной xимиотерапии при онкологических патологиях 
шейки матки биокомпозитным перепаратом «Митокол», полученным нами депонированием антибластомного 
антибиотика Митомицина - биодеградируемый полиэфирамидый матрикс. В сравнительном исследовании 
«Митокол» использовался в локальной и комбинированной терапии (локальная+системная). Было найдено, 
что локальное применение препарата дает несколько замедленный терапевтический эффект, однако без ток-
сических последствий, типичных при системном введении цитоcтатических препаратов. 

 
Ключевые слова:  локальная терапия; биодеградируемые полимеры; митомицин; комбинированная те-

рапия. 
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marTvadi lokaluri hiperTermiis meTodiT kanis da kanqveSa  
simsivnuri daavadebebis samkurnalo aparati 
z. kovziriZe1*, g. menTeSaSvili2, p. xorava2 
1qimiuri da biologiuri teqnologiebis departamenti, saqarTvelos teqnikuri universiteti, 
saqarTvelo, 0175, Tbilisi, kostavas 69; 
2klinikuri onkologiis instituti, Tbilisi 1059, liublianas 5, saqarTvelo 
 
E-mail: kowsiri@gtu.ge 

 
 

reziume: samuSaos mizania kanis da kan-
qveSa zedapiruli simsivnuri daavadebebis 
mkurnaloba marTvadi lokaluri hiperTer-
miis meTodiT. Seswavlilia hiperTermiis 
monoTerapiuli efeqti kibos daavadebebis 
winaaRmdeg. marTvadi lokaluri hiperTer-
miis meTodis ganviTarebisaTvis, eqsperimen-
tul masalaze dayrdnobiT, gamoyenebul 
iqna laboratoriuli xelsawyo ”lezi”, ro-
melic Seiqmna stu-is bionanokeramikisa da 
nanokompozitebis masalaTmcodneobis cent-
rSi (saqarTvelos inteleqtualuri sakuT-
rebis erovnuli centri, saqpatenti. depo-
nirebis damadasturebeli mowmoba 5054. “mar-
Tvadi lokaluri hiperTermia da magnituri 
hiperTermia kibos daavadebebis samkur-
nalod”). Sedegad dadgenilia, rom yvela 
cxovelSi (3 Tvis albinosi Tagvebi) dafiq-
sirda kibos daavadebis SeCereba da ganvi-
Tarda intratumoruli nekrozi. 7_10 seansis 
Semdeg simsivne dawylulda, rac eqsperi-
mentis dadebiT Sedegze miuTiTebs (paTo-
logiur-anatomiuri laboratoria ”paTjeos” 
daskvna. gamokvleva #3119-12 da 
histopaTologiuri gamokvleva #15272-13. 
eqsperimentul masalaze dayrdnobiT stu-
is bionanokeramikisa da nanokompozitebis 
masalaTmcodneobis centrSi Seiqmna klini-
kuri aparatura `lezi 1~, voluntari 
pacientebisaTvis marTvadi lokaluri 
hiperTermiis meTodiT kanis da kanqveSa 
simsivnuri daavadebebis samkurnalod. 
deponirebis damadasturebeli mowmoba-6193, 
“marTvadi lokaluri hiperTermiis 
meTodiT kanis da kanqveSa simsivnuri 
daavadebebis samkurnalo aparati”. 

 
 

sakvanZo sityvebi: marTvadi lokaluri 
hiperTermia; meTodi; nekrozi; dawyluleba; 
metastazi; aparati. 

 
 
 

1. Sesavali  
problemis aqtualoba da kvlevis siaxle 
   

pirvelad saqarTveloSi SeviswavleT mar-
Tvadi lokaluri hiperTermiis simsivnis sa-
winaaRmdego efeqti. hiperTermia aris me-
Todi, romelic gulisxmobs simsivnur uj-
redebze citostatikur zemoqmedebas ujred-
Si temperaturis gazrdiT – Cven SemTxvevaSi 
temperaturuli veliT gamowveuli siTburi 
gabneviT. 

saqarTveloSi yovelwliurad avTvisebia-
ni simsivniT daavadebulTa raodenoba Svidi 
aTass aRwevs. daavadebulTa saerTo raode-
noba ocdaTxuTmeti aTasia. 

jandacvis msoflio organizaciis monace-
mebiT, avTvisebiani simsivneebiT ganpirobe-
buli avadobisa da misgan gamowveuli sikv-
dilianobis maCvenebeli gamudmebiT izrdeba 
mTel msoflioSi. dReisaTvis onkologiur 
avadmyofTa mkurnalobaSi wamyvani roli 
eniWeba: 

1. qirurgiul meTodebs;  
2. qimioTerapias;  
3. sxivur Terapias. 
hormono- da imunoTerapia damxmare meTo-

debia.  
Tumca, xSir SemTxvevaSi, kvalificiurad 

Catarebuli Carevis miuxedavad, daavadeba 
letaluri gamosavaliT mTavrdeba. garda 
poliorganuli ukmarisobisa, amis mizezia 
qimio-radioTerapiiT gamowveuli imunuri 
sistemis daTrgunva, mielodepresia, leiko-
penia, kardio, nefro-, hepato- da neirotoq-
sikuroba, interkurentuli mikrobuli gar-
Tulebebi da sxva. yovelive es ganapirobebs 
avTvisebiani simsivneebis mkurnalobis axali 
gzebis Ziebis aucileblobas, romlebic mi-
marTuli iqneba simsivnis sawinaaRmdego 
strategiis gasaZliereblad. 

cnobilia, rom avTvisebiani simsivneebi 
Sedgeba organizmis sakuTari ujredebi-
sagan, romlebic normisagan mxolod imiT 
gansxvavdeba, rom maTSi mimdinareobs ukon-
trolo SeuzRudavi gamravleba da zrda. 
amitom, avTvisebian simsivneebSi metaboluri 
procesebis intensiuroba da, Sesabamisad, 
energetikuli moTxovnilebebi ufro maRa-
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lia, vidre Cveulebriv qsovilebSi. am faq-
toris gaTvaliswinebiT perspeqtiulia on-
kologiurad daavadebul da mis mosazRvre 
qsovilebze iseTi zemoqmedebis gamoyeneba, 
romelic drois erT monakveTSi amowuravs 
gadagvarebuli ujredebis energetikul po-
tencials, gamoiwvevs cilebis denaturacias 
(daRupvas), amave dros SenarCunebuli iqneba 
janmrTeli ujredebis sicocxlisunaria-
noba [1_3]. 

aseTi biofizikuri zemoqmedeba SeiZleba 
iyos adgilobrivi hiperTermia (+42 - +44oC). 

 
2. ZiriTadi nawili 
 
keramikuli mikrosferoebi kibos radio-

TerapiisTvis. 
Y2O3 –Al2O3 – SiO2 minis mikrosferoebi 
1987 wels hiatma da deim [4] da erbem da 

deim [5] pirvelad daadastures, rom 17Y2O3 –
19Al2O3 – 64SiO2 (mol %) 20_30 mkm diametris 
minis mikrosferoebis gamoyeneba SesaZle-
beli iyo kibos in situ (adgilze) dasxi-
vebisTvis. itrium-89 (89Y) _ am minaSi aris 
araradioaqtiuri izotopi, romelic bune-
baSi 100% raodenobiTaa, magram neitronuli 
dasxiveba axdens 89Y-is gaaqtiurebas da 
warmoqmnis β-gamomsxivebel 90Y-s, romlis 
naxevarsicocxle 64.1 saaTa. rodesac 20-30 
mkm diametris radioaqtiuri minis mikro-
sferoebi SehyavT organoSi (mag., RviZlis 
kiboSi), isini moxvdeba simsivnis wvril 
sisxlZarRvebSi da blokavs sakvebis miwo-
debas, aseve iZleva mokle manZilze moqmed 
maRalionizebul β sxivebs. β-sxivebi ar 
moqmedebs sxva romelime qimiur elementze 
da aqvs daaxloebiT 2.5 mm mokle SeR-
wevadobis diapazoni cocxal qsovilSi da 
ar warmoadgens radiaciul saSiSroebas 
irgvliv arsebuli janmrTeli qsovilis-
Tvis. am mikrosferoebs axasiaTebs maRali 
qimiuri xangamZleoba da amdenad radioaq-
tiuri 90Y mikrosferoebi, pacientis organiz-
mSi moTavsebisas rCeba iq da damazianeblad 
ar zemoqmedebs mezobel janmrTel qso-
vilze. 90Y-is radioaqtiuroba neitroniT 
dasxivebisas [6] 21 dRis ganmavlobaSi mcir-
deba; amitom mikrosferoebi kargavs aqtiu-
robas kibos mkurnalobis damTavrebis Sem-
deg. dReisaTvis isini gamoiyeneba kliniku-
rad, RviZlis kibos samkurnalod, kanadaSi, 
aSS-sa da CineTSi, aseve klinikur cdebSi 
daavadebuli Tirkmlis da elenTis samkur-
nalod da arTrituli saxsrebis dasxivebis 
sinoveqtomiaSi [7-20]. 

 

keramikuli mikrosferoebis gamoyeneba 
kibos hiperTermiisTvis. 

feromagnituri mina-keramika 
amJamad SemuSavebulia liTiumis feritis 

(LiFe5O8) Semcveli minakeramika hematitis (α- 
F2O3) bioSeTavsebad matricaSi; SiO2–P2O5 mini-
sebri faza [21-27], magnetiti (F3O4) β-volas-
tonitis (β-CaSiO3) matricaSi; CaO-SiO2-B2O3–
P2O5 minisebri faza [28-35], α - Fex [36], F3O4, B2O3; 
Tavisufal CaO-SiO2-P2O5 minisebr fazaSi [37] 
da TuTia-rkinis feriti CaO-SiO2 minisebr 
fazaSi [38], rogorc Termomarcvali kibos 
hiperTermiaSi. mag., mina-keramika, romelic 
Seicavs F3O4-s β-CaSiO3 matricas da CaO-SiO2-
B2O3–P2O5 minis fazas efeqturia [29-31] kur-
dRlis TeZos ZvalSi gadanergili kibos 
ujredebis daSlisTvis, rodesac is qinZis-
Tavis formiT Seiyvanes tvinis arxSi da 
moaTavses cvlad magnitur velSi [33]. aseTi 
minakeramikuli qinZisTavi ar SeiZleba gamo-
viyenoT klinikurad, radgan simsivnuri uj-
redebi SesaZlebelia gafantuli iyos nor-
maluri ujredebis irgvliv da simsivneSi 
minakeramikis qinZisTavis Seyvanam SesaZloa 
gamoiwvios simsivnis metastazebis inicire-
ba. SesaZlebelia 20_30 mkm diametris fero-
magnituri mikrosferoebi gamoviyenoT kibos 
adgilobrivad gaxurebisTvis, feromagnitu-
ri masalebis mier histerezisis dakargviT, 
kibos metastazebis gamowvevis gareSe; 
mikrosferoebi SesaZlebelia SeviyvanoT 
simsivneSi sisxlZarRvebis saSualebiT [39] 
da Semdeg movaTavsoT cvlad magnitur 
velSi.  

mTel msoflioSi avTvisebiani simsivnee-
biT ganpirobebuli avadobisa da misgan ga-
mowveuli sikvdilianobis maCvenebeli ga-
mudmebiT izrdeba da klebis tendecia ar 
gaaCnia. gaZnelebulia naadrevi diagnostika 
da avadmyofTa didi nawili stacionars gav-
rcelebuli simsivneebiT (III_IV stadia) mi-
marTavs, rodesac, maT qirurgiuli, sxivuri 
da medikamenturi komponentebis gamoyenebiT, 
kombinirebuli da kompleqsuri mkurnaloba 
esaWiroebaT. imata im pacientTa raodeno-
bamac, romlebic eqim-onkologs mimarTaven 
simsivnuri procesis mogvianebiTi kliniku-
ri niSnebis manifestaciiTa da sxvadasxva 
metaboluri darRvevebiT.  

avTvisebian simsivneTa mkurnalobis axa-
li meTodebis SemuSaveba onkologiis mniS-
vnelovani amocanaa. eqsperimentuli da 
klinikuri kvlevebiT dadasturebuli dade-
biTi efeqtis mqone samkurnalwamlo saSua-
lebisa Tu mkurnalobis meTodis klinikur 
praqtikaSi danergva wingadadgmuli nabijia 
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onkologiuri pacientebis mkurnalobis sa-
kiTxSi.  

 
Cven mier SemuSavebuli hiperTermiuli 

kvlevis mizani da amocanebi  
kvlevis mizania onkologiuri avadmyo-

febis mkurnalobis uaxloesi da Soreuli 
Sedegebis gaumjobeseba simsivnur warmonaq-
mnze hiperTermiis gamoyenebiT. Aam mizniT 
saqarTvelos teqnikuri universitetis biona-
nokeramikisa da nanokompozitebis masalaT-
mcodneobis centrSi Seiqmna kanis da kan-
qveSa simsivnuri daavadebebis samkurnalo 
aparatura ”lezi 1” 

 
mecnieruli siaxle 
eqsperimentul masalaze dayrdnobiT, sa-

qarTveloSi pirvelad iqna warmodgenili hi-
perTermiis simsivnis sawinaaRmdego monoTe-
rapiuli samkurnalo efeqti da adiuvanturi 
moqmedeba simsivneTa poliqimioTerapiul 
mkurnalobaSi. 

  
kvlevis obieqti da amocana 
aparaturis Seqmnamde, kvlevis obieqti iyo 

2_3 Tvis 20_30 masis ujiSo araxazovani 
TeTri Tagvebi da maTi avTvisebiani sim-
sivnuri ujredebi. kibos ujredebi iRupeba 
Cveulebriv daaxloebiT 42_44

oC, radgan 
Jangbadis miwodeba sisxlZarRvebiT arasakma-

risia, maSin, rodesac normaluri ujredebi 
ar ziandeba ufro maRali temperaturis 
drosac. garda amisa, simsivne ufro advilad 
xurdeba, vidre garSemo mdebare normaluri 
qsovili, radgan sisxlZarRvebi da nervuli 
sistemebi naklebad ganviTarebulia simsiv-
neSi [1-3]. eqsperimenti Catarda Cven mier 
damzadebuli laboratoriuli xelsawyoTi 
”lezi” cxovelebis Tormet jgufze. Yyoveli 
eqsperimenti mimdinareobda onkologi eqi-
mebis konsultaciebiT da maTi dakvirvebiT. 
Sedegebi yvela jgufisaTvis Tanabrad dade-
biTia. Sedegebi gamoqveynebulia iaponiaSi, 
aSS, evropasa da saqarTveloSi, onkologeb-
Tan TanaavtorobiT. moxsenebebi gakeTebulia 
saerTaSoriso konferenciebze da msoflio 
kongresebze [40-45]. am Sedegebsa da ramdenime 
wlis muSaobis gamocdilebaze dayrdnobiT, 
gaCnda motivacia, raTa Seqmniliyo kli-
nikuri aparatura voluntari pacientebisaT-
vis. aRniSnuli aparatura (suraTi), onko-
logebTan konsultaciebis safuZvelze, mar-
Tvadi lokaluri hiperTermiis meTodiT 
kibos zedapiruli (kanis da kanqveSa) daava-
debebis samkurnalod Seiqmna saqarTvelos 
teqnikuri universitetis bionanokeramikisa 
da nanokompozitebis masalaTmcodneobis 
centrSi da, urTierTSeTanxmebis safuZvel-
ze, imuSavebs Tbilisis klinikuri onko-
logiis institutSi. 
 
 

 
 
stu-is bionanokeramikisa da nanokompo-

zitebis masalaTmcodneobis centrSi (xelm-
ZRvaneli z. kovziriZe) Seiqmna kanis da 
kanqveSa simsivnuri daavadebebis klinikuri 

samkurnalo aparati `lezi 1~ marTvadi lo-
kaluri hiperTermiisaTvis (suraTi).  
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aparaturis sqema da aRweriloba 
 

 
 
ZiriTadi parametrebi: 
  
regulirebadi temperatura  _ 41.0–47.00C; 
temperaturis regulirebis biji _ 0.10C; 
Termopadze miwodebuli Zabva _ 32 v; 
eleqtrokveba  _ 220 v. 
    

 
warmodgenili sqemis mixedviT eleqtrok-

vebis wredi (1) uzrunvelyofs izolirebul 
eleqtrokvebas sasignalo gazomvebis (2), 
marTvis (3) da diskretuli Zaluri wrede-
bisaTvis (4). am ukanasknelis funqciaa marT-
vis wredis (3) mier gansazRvruli intensi-
urobiT, gamacxelebeli elementis saWiro 
simZlavriT momaragebis uzrunvelyofa. ga-
macxelebeli elementi Termopadi (5) damza-
debulia LxBxH-200 x115x 5 mm zomis polidi-
meTilmeTilvinilsiloqsanisgan, polimeri-
zaciamde CamontaJebuli aqtiuri gamacxe-
leblis qseliT. gamacxeleblis qselis pa-
rametrebi uzrunvelyofs temperatururis 
Tanabar gadanawilebas Termopadis aqtiur 
zonaSi da sakmaris Tbogadacemas samkurna-
lo _ 42-440C intervalSi. Termopadis ara-
muSa (ukana mxare) zedapiri dafarulia 
TermoizolaciiT. marTvis wredi (3) gan-
sazRvravs gazomvebis (2) da Termoparame-
trebis (7) gansazRvris wredidan gamosuli 
signalebis Sesabamisi diskretuli Zaluri 
wredis (4) muSaobis intensiurobas. gazomve-
bis wredi (2) Termosensoris signals gar-
daqmnis displeis da marTvis wredisTvis 
saWiro doneze. Termoparametrebis gan-
sazRvris wredi (7) ganapirobebs saWiro 
temperaturis, misaRebi signalis donis ga-
momuSavebas da diskretuli Zaluri wredis 
(4) CarTva-gamorTvis uzrunvelyofas, indi-
kaciis bloki (6) ki _ samnaxevarTanrigian 

Txevad kritalur displeize Termopadis (5) 
temperaturis da gacxelebis intensiurobis 
indikacias. 

  
3. daskvna 
samuSaos arsi mdgomareobs imaSi, rom 

Cven mier Seqmnili klinikuri xelsawyo 
(suraTi) Termopadis (hiperTermuli Tavakis) 
(5) meSveobiT xdeba temperaturuli velis 
transportireba voluntari pacientis kanze 
da kanqveS am Tavakis simsivnur ubanze da-
debiT garkveuli drois ganmavlobaSi, ro-
melic ganisazRvreba empiriulad, imis mi-
xedviT, Tu rogor reagirebs pacienti 
mkurnalobaze, rogor eqvemdebareba daava-
deba mkurnalobas da romel temperaturaze 
mimdinareobs. mkurnalobis temperaturuli 
intervali 42_440C Seadgens, xolo drois 
empiriuli xangrZlivoba _ 30_60 wuTs. 
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APPARATUS FOR TREATMENT OF SKIN AND SUBCUTANEOUS (SURFACE) CANCER DISEASES BY 
THE METHOD OF CONTROLLED LOCAL HYPERTHERMIA 
Z. Kovziridze, G. Menteshashvili, P. Khorava 
 

Resume: The goal of the present work was to treat skin and subcutaneous surface cancer diseases. We used the 
method of controlled local hyperthermia. Mono-therapeutic effect of hyperthermia has been investigated against 
cancer disease. To develop method of controlled local hyperthermia, on the base of experimental material, we used 
laboratory device “LEZI”, which was created at Bionanoceramic and Nanocomposite Materials Science Center of GTU 
(National Center of Intellectual Property of Georgia “Sakpatenti” (“Georgian Patent”), certificate #5054 confirming de-
position of the material: “Controlled local hyperthermia and magneto-hyperthermia for treatment of cancer diseas-
es”). As a result, it was shown and proved that in all animals (albino rats, 3 months old) suspension of cancer disease 
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and development of intra-tumoral necrosis were fixed. After 7-10 sessions tumor was ulcerated, which refers to posi-
tive effect of the experiment (Conclusion of Laboratory of Pathological Anatomy “PathGeo”; Test # 3119-12 and histo-
logical-pathologic test # 15272-13) 

A decision was made on the base of experimental material and the clinical device “LEZI 1 “ was created at the Bio-
nanoceramic and Nanocomposite Materials Science Center to subject voluntary patients to treatment of skin and sub-
cutaneous (surface) cancer diseases by the method of controlled local hyperthermia (“Sakpatenti” , certificate #6193 
confirming deposition of the material: “Device for treatment of skin and subcutaneous cancer diseases by the method 
of controlled local hyperthermia”). Category of the product: scientific-methodological work. 

 
Key words: controlled local hyperthermia; method; necrosis; ulceration; metastasis; device/apparatus. 
 

 
 
УДК 669:621:762 
АППАРАТ, ЛЕЧАЩИЙ КОЖНЫЕ И ПОДКОЖНЫЕ ОПУХОЛЕВЫЕ ЗАБОЛЕВАНИЯ МЕТОДОМ 
УПРАВЛЯЕМОЙ ЛОКАЛЬНОЙ ГИПЕРТЕРМИИ 
Ковзиридзе З., Ментешашвили Г., Хорава П. 
 

Резюме: Цель работы состоит в лечении кожных и подкожных опухолевых заболеваний методом управ-
ляемой локальной гипертермии. Изучен монотерапевтический эффект гипертерапии против раковых заболе-
ваний. Опираясь на экспериментальный материал, для развития этого метода, был использован лабораторный 
прибор «Лези», созданный в центре материаловедения бионанокерамики и нанокомпозитов ГТУ (Наци-
ональный центр интеллектуальной собственности Грузии, ГрузПатент. Подтверждающее удостоверение депо-
нирования 5054. «Управляемая локальная гипертермия и магнитная гипертермия для лечения раковых заболе-
ваний»). 

В результате установлено, что у всех животных (трехмесячные мыши-альбиносы) была зафиксирована оста-
новка развития опухоли и наличие интратуморального некроза. После 7-10 сеансов опухоль преобразовалась в 
язву, что указывает на положительный результат эксперимента (потологоанатомическая лаборатория «Патд-
жео»). Заключение: исследование №3119-12 и гистопатологическое исследование №15272-13.  

В центре материаловедения бионанокерамики и нанокомпозитов создана клиническая аппаратура «Лези» 
для лечения кожных и подкожных опухолевых заболеваний волюнтаристских пациентов. Подтверждающее 
удостоверение – 6193, «Аппарат для лечения кожных и подкожных опухолевых заболеваний методом управ-
ляемой локальной гипертермии». 

 
Ключевые слова: управляемая локальная гипертермия; метод; некроз; изъязвление; метастаз; аппарат. 
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reziume: ganxilulia dolomit-serpenti-
nituri kompoziti naxSirbadSemcveli dana-
matisa da Semkvrelis gamoyenebiT. nax-
SirbadSemcveli danamatis saxiT SerCeulia 
grafitis nanofxvnili, Semkvrelis saxiT 
MgSO4-is 20%-ani xsnari. Seswavlilia maTi 
gavlena kompozitis fizikur-teqnikur Tvi-
sebebze, aseve danamatis raodenobisa da 
dayalibebis wnevis cvlilebis gavlena.  

kvleva Catarebulia diferencialur-Ter-
muli da eleqtronuli mikroskopiis anali-
zis meTodiT. Sedgenilia kompozitis war-
moebis teqnologiuri sqema. 

 
sakvanZo sityvebi: dolomit-serpentini-

turi kompoziti; Semkvreli; danamati; di-
ferencialur-Termuli analizi; eleqtro-
nuli mikroskopia; warmoebis teqnologi-
uri sqema. 

 
 
1. Sesavali 
fuZe Sedgenilobis magnezituri cecxl-

gamZle masalebis nacvlad sazRvargareTis 
bevr qveyanaSi dolomitis cecxlgamZleebs 
iyeneben [1-4]. Cven mier damuSavebuli teqno-
logiiT miRebulia maRalcecxlgamZle do-
lomit-serpentinituri klinkeri, xolo mis 
bazaze kompoziti [5-6]. 

aseTi cecxlgamZle masalis xarisxi 
ganpirobebulia ramdenime faqtoris erTd-
rouli moqmedebiT. mniSvnelovania srulyo-
fili struqturis miReba, romelic unda 
SenarCundes misi muSaobis periodSi. daya-
libebisa da damuSavebisas mniSvnelovan 
rols asrulebs agreTve marcvlebis srul-
yofili zedapiri. amis miRweva SesaZle-
belia zogierTi danamatisa da Semkvrelis 
gamoyenebiT. isini samuSao pirobebs aumjo-
beseben maRali plastikurobis, masis daya-
libebis unaris, alizis simtkicisa da Ter-
muli damuSavebisas deformaciisadmi mdgra-
dobis uzrunvelyofiT [7,8]. 

 
2. ZiriTadi nawili 
cveTamedegi struqturis mqone kompozitis 

miReba, misi teqnologiis damuSaveba, Termo-

medegobisa da saeqspluatacio Tvisebebis 
gaumjobeseba mniSvnelovnadaa dakavSirebuli 
naxSirbadSemcveli danamatis swor SerCevas-
Tan. aseTi danamatis saxiT gamoviyeneT 
TIMREX KS6 markis grafitis nanofxvnili, 
romlis kuTri zedapiri 20m2/g-ia.  

naxSirbadiani masalebi asrulebs klinke-
ris Semkvrelis rols dayalibebisas, daya-
libebis Semdeg, gamowvis dros da gamom-
wvari nakeTobisTvis. Ggamomwvar masalaSi 
naxSirbadis nawilakebi erTmaneTTan kontaq-
tisas warmoqmnis agregatebs da mTeli 
nakeTobis moculobaSi qmnis uwyvet jaWvs. 
naxSirbadis calkeuli dajgufeba SeiZleba 
iyos rogorc marcvalTa Soris sivrceSi, 
aseve Semvsebis marcvalTa zedapirze erTma-
neTTan kontaqtSi [9,10].  

Semkvrelis saxiT gamoviyeneT MgSO4-is 20%-
iani xsnari da Sesadareblad wyali. CvenTvis 
saintereso iyo grafitis nanofxvnilis 
danamatis raodenobis da dawnexis wnevis 
cvlilebis gavlena miRebul kompozitze. 

naxevrad mSrali meTodiT davayalibeT 
(sxvadasxva wnevaze 80 da 100 mpa wneviT) d-
15mm da h-20mm zomis cilindrebi. gaSrobis 
Semdeg gamoiwva RumelSi 14500C-ze, bolo 
temperaturaze erTsaaTiani dayovnebiT. Ses-
wavlili nimuSebis fizikur-meqanikuri maCve-
neblebi mocemulia 1-el cxrilSi. 

rogorc cxrilidan Cans, dawnexis wnevis 
gavlena mniSvnelovania miRebuli kompozi-
tis yvela maCvenebelze, damatebuli grafi-
tis raodenobisa da Semkvrelis saxeobis 
miuxedavad. MgSO4-is xsnarisa da wylis gav-
lena umniSvneloa, magram sxvadasxva wnevisa 
da damatebuli grafitis raodenobis cvli-
lebisas ukeTesi maCveneblebia, magniumis 
sulfatis xsnaris gamoyenebisas, wyalTan 
SedarebiT. 10% grafitis nanofxvnilis 
damatebiT, 100 mpa wneviT dayalibebuli 
nimuSebis SemTxvevaSi, magniumis sulfatis 
xsnaris gamoyenebiT simtkicis zRvari 
kumSvisas Seadgens 200 mpa-s, wyalSTanTqma _ 
5,00%, forianoba _ 12,9%, moCvenebiTi 
simkvrive _ 2,98g/sm3-s. 15% naxSiris damate-
bisas es maCveneblebi Sesabamisad aris 218 
mpa, wyalSTanTqma _ 4,31%, forianoba _ 
12,12%, moCvenebiTi simkvrive _ 3,53 g/sm3. 
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 amrigad, optimalurad Sei
los 100 mpa dawnexis wneva
grafitis nanofxvnili 15%, xo
SeiZleba iyos magniumis sulf
da wyali, radgan am ukanaskne
bis SemTxvevaSic miiReba damak
Sedegi.  

CavatareT optimaluri Sedg
nimuSebis (cxrili 1) fazuri 
genostruqturuli da eleq
kroskopiis meTodebiT. 

rentgenostruqturuli anal
rentgenis aparatze Дрон-3. 
gadaRebulia 22,5_650 kuTxis
siCqariT 20 wuTSi. nimuSis 
warmodgenilia 1-el nax-ze, 
rom kompozitis ZiriTadi Sem
ralebia MgO periklazis saxi
ciumiani silikat-aliti.  

 

nax. 1. dn8 dolomit-serpent
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80 10 - 1450 5,35 13.00 
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80 - 10 1450 6.12 14.10 

100 - 10 1450 5.00 12.90 

80 - 10 1450 4.40 12.40 

100 - 10 1450 4.31 12.10 

iZleba CaiTva-
a, damatebuli 
olo Semkvreli 
fatis xsnaric 
elis gamoyene-
kmayofilebeli 

genilobis dn8 
analizi rent-
qtronuli mi-

lizi Catarda 
rentgenograma 

s intervalSi, 
rentgenograma 
saidanac Cans, 
adgeneli mine-
iT da samkal-

 
tinituri  
grama 

rogorc miRebuli ko

gramidan Cans (nax. 1), i

Seicavs, rogorsac dol

klinkeri [4]. 

eleqtronul-mikrosko

tarda JEOL firmis el

(maskanirebeli) mikrosko

meTodi efuZneba arek

da meoreuli amotyorc

asaxvas. 

areklili eleqtrone

pozitis fazuri analiz

texeT zedapiris paral

lia texi iyos axali mi

modgenilia me-2 naxazze

me-3 naxazze _ 3 X130, 

X5000 gadidebisas. 

me-2_3 naxazebze gamo

mineralebis arseboba, 

rentgenostruqturuli a

dn8 kompozitis nim

mikroskopiis suraTebz

Semcxvari nimuSis zeda

mokveTilia Camoyalibeb

ZiriTadi fazebisa, r

klinkeri, kerZod perik

lian mcire raodenobiT
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2.93 180.70 

3.05 192.60 

3.00 198.30 

3.26 209.70 

3.26 187.30 

2.98 200.8 

3.09 206.50 

3.53 181.20 

ompozitis rentgeno-

igi igive mineralebs 

lomit-serpentinituri 

opuli kvleva Ca-

eqtronul-rastruli 

opis saSualebiT.  

klili eleqtronebis 

cnili eleqtronebis 

ebis saSualebiT kom-

zis dros nimuSi gav-

lelurad. aucilebe-

iRebuli. Sedegi war-

e _ X950 da X1000 da 

X1000, X1900, X2700, 

kveTilia ori feris 

rac adasturebs 

analizis monacemebs. 

muSis eleqtronuli 

e naCvenebia kargad 

apiri, romelzec ga-

buli kristalebi im 

romlebsac Seicavs 

klazi da aliti. Za-

T SeimCneva belitis 

ro naTeli xdeba di-

aSi. Sualeduri niv-

iani aluminati C3A, 
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orkalciumiani feriti C2F d

umiani aluminferiti C4AF kom
wilebulia araTanabrad. 

aliti warmodgenilia aras

erTmaneTTan Sezrdili krist

lebSi aris msxvili abebis f

lebi gadaWrelebuli perikla

CarTulia wertilebis saxiT

bicaa, sadac periklazis marc

lebulia alitis kristalebs

leduri nivTiereba ganawileb

ralebs Soris, magram xSirad 

igive nimuSis mikrorentg

analizi Catarda OXFORD instr
torze X-max, risi saSualeb

kompozitis Semcvel eleme

Sedgeniloba. analizis Sedege

me-4 naxazze. 

me-4 naxazze warmodgenilia

tis mikrorentgenospeqtruli 

rum 2 monakveTze da Semadgen

sqema, maTi procentuli Semcv

a) X950 
 

nax. 2. 
eleqtronul-

da oTxkalci-

mpozitSi gana-

swori formis 

talebiT. adgi-
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aziT, romelic 

T. iseTi ubne-

cvlebi ganawi-

s Soris. Sua-

bulia am mine-

araTanabrad. 

genospeqtruli 

umentals deteq-
biTac miviReT 

ntTa zogadi 

ebi mocemulia 

a dn8 kompozi-

analizi spect-
nel elementTa 

veloba, saida-

nac Cans, rom kompozit

riTadi mineralebis _ pe

Semcveli elementebia 

magniumi da siliciumi

Semcvelobaa, Sesabamisa

6,1%. es monacemebi emTxv

lil Sedegebs, rac kid

xdis kompozitSi alit

arsebobas. sqemaze nax

bulia 1,2% odenobiT, 

mcirea kompozitSi Semcv

darebiT. aseve mcire s

sirebuli naxSirbadis 3,

(nax. 1). es imiT aixsneba

nanofxvnili an kidev is

4) Sesabamisi Semcvel

aluminis Semcveloba ga

Sualeduri nivTierebebi

aluminatis C3A, orkalc

da oTxkalciumiani a

arsebobiT kompozitSi. 

 
 

 

b) X10
 

dolomit-serpentinituri dn8 kompozitis  
-mikroskopuli suraTebi sxvadasxva gadidebis

a) X950, b) X1000 

tis Semadgeneli Zi-

eriklazis da alitis 

Jangbadi, kalciumi, 

i. maTi procentuli 

d, 40,3; 26,9; 19,3 da 

eva Teoriulad gaTv-

dev erTxel naTels 

tisa da periklazis 

xSirbadi dafiqsire-

rac, Cveni azriT, 

vel naxSirbadTan Se-

sididis pikia dafiq-

,53A0 rentgenogramaze 

, rom ar dafiqsirda 

s sakvlev ubanze (nax. 

lobisaa. rkinis da 

npirobebulia uTuod 

is _ samkalciumiani 

ciumiani feritis C2F 
aluminferitis C4AF 
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a) X130 

g) X1900 

nax. 3. 
eleqtronul-

a) X

  

 

b) X10

 

d) X27

 

e) X5000 
 

dolomit-serpentinituri dn8 kompozitis  
-mikroskopuli suraTebi sxvadasxva gadidebis
130, b) X1000, g) X1900, d) X2700, e) X5000 

 
 

 

000 

 

700 

sas  

25



 

nax. 

 
 
me-5 naxazze warmodgenili

nospeqtruli analizi monakve
analogiuria me-4 naxazis sp
mocemulia elementTa Semcve
veli sqemebi SedarebiT mo
spectrum 4-8. Cven ganvixilavT s
8-s, rac TvalsaCino suraT
ubanze arsebuli fazis Sema
mentebis Semcvelobis Sesaxe
spectrum 4 da 5 gviCvenebs per
veli elementebis _ Mg-isa d
tul Semcvelobas. naxSirbad

 

 
 

 
4. dolomit-serpentinituri dn8 kompozitis  

mikrorentgenospeqtruli analizi 

i mikrorentge-
Tze spectrum 3 

pectrum 2, aqve 
elobis amsax-
okle ubnebze 
spectrum 4, 5 da 
Ts iZleva im 
adgeneli ele-
eb. magaliTad, 
riklazis Semc-
da O-s procen-
dis raodenoba 

aq 2,6%-ia, rac adastur
qmul mosazrebas, spectru
veli elementebis proc
rac am ubanze alitis
rebs. kompozitisa da kl
ronulmikroskopuli s
identuria. 

aRsaniSnavia is, rom
dros SesaZlebelia na
rac gadamwyvet gavlena
Zle nakeTobebis cveTaz
Tadi naklia [7, 12, 13].  

 

 

 

rebs Cven mier gamoT-
um 8 ki alitis Semc-
centul Semcvelobas, 
s arsebobas adastu-
linkeris [11} eleqt-
uraTebi erTmaneTis 

 nimuSebis gamowvis 
axSirbadis daJangva, 
as axdens cecxlgam-
ze da es maTi Ziri-
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nax. 5. 

 

 

 
 

 
 

dolomit-serpentinituri dn8 kompozitis  
mikrorentgenospeqtruli analizi 
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naxSirbadSemcveli cecxlgamZleebis cve-
Tis siCqare foladsadnob RumlebSi maTi 
gamoyenebisas sam faqtorzea damokidebuli: 
daJangvis Sedegad unaxSirbado fenis war-
moqmna, widis infiltracia (gaJona) da 
reaqcia widasa da cecxlgamZles Soris. es 
faqtorebi acilebuli iqneba im SemTxvevaSi, 
Tu cecxlgamZleSi ar moxdeba naxSirbadis 
daJangva. amisaTvis saWiroa antidaJangvis 
gamoyenebis aucilebloba, radgan naxSirba-
dis daJangva gadamwyvet gavlenas axdens 
cecxlgamZleebis cveTamedegobaze. am miz-
niT naxSirbadSemcveli danamatebis gamoye-
nebis SemTxvevaSi iyeneben advildamJangav 
metalebs, karbidebs, nitridebs da sxva. an-
tidamJangavebis saxiT iyeneben: alumins, 
rkinas, siliciums, 2_10%-is odenobiT [14, 15, 
16]. Cvens SemTxvevaSi antidamJangavis saxiT 
gamoviyeneT siliciumi. sawyisi komponentebi 
avurieT faifuris burTulebian wisqvilSi. 
antidamJangavi _ siliciumi komponentebs 
daemata dispersiuli 2,0 (nimuSi 1) da 3,0%-
is odenobiT (cxrili 2). aseve saintereso 

iyo kompleqsuri moqmedebis plastifikato-
ris gavlenis Seswavlac. 

naxSirbadSemcveli danamatebis daJangvis 
Tavidan asacileblad aseve mniSvnelovania 
gamowvis reJimis swori SerCeva. Cven avir-
CieT aseTi reJimi: 1000

 oC -mde temperaturis 
awevis siCqare iyo 10 oC /wT, Semdeg 1420 oC-mde 
_ 5oC /wT. 

nimuSebis mosamzadeblad klinkeri da 
siliciumi jer davamsxvrieT ybebian msxvre-
vanaSi, Semdeg davfqviT burTulebian wisq-
vilSi. garkveuli TanafardobiT aRebuli 
(cxrili 2). komponentebi kargad avurieT da 
Semdeg davayalibeT cilindruli formis d 
_ 15 mm, h _ 20 mm nimuSebi. dayalibeba moxda 
dawnexis naxevrad mSrali meTodiT. wneva 
Seadgenda 100 mpa-s. mza nimuSebi erTi dRe-
Rame davtoveT haerze, Semdeg gamovaSreT 
TermostatSi 110oC da gamovwviT silitis 
RumelSi 1400oC-ze. bolo temperaturaze 
dayovneba erTi saaTi iyo. 

 
cxrili 2 

nimuSebis fizikur-teqnikuri maxasiaTeblebi 
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dn1 100 - _ 8 0,8 312,70 13,20 3,05 >1770 7 

dn2 88,5 10 1,5 10 - 67,00 14,20 2,45 >1770 7 

dn3 82,7 15 2,3 10 - 101,40 13,80 2,99 >1770 7 

dn4 82,5 15 2,5 10 0,8 345,00 10,10 3,25 >1770 7 

 
SeviswavleT miRebuli nimuSebis ZiriTadi 

Tvisebebi. fizikur-teqnikuri maxasiaTeblebi 
warmodgenilia me-2 cxrilSi. saukeTeso Se-
degebia miRebuli kompleqsuri moqmedebis 
plastifikatoris damatebis SemTxvevaSi, xo-
lo simtkicis zRvari kumSvisas aris 312 mpa. 
yvela Sedgenilobis nimuSis cecxlgamZleo-
ba 17700C aRemateba. sabolood optimaluri 
Sedgeniloba iqneba: klinkeri-naxSiri-sili-
ciumi-plastifikatori, nimuSi dn4. 

SevadgineT naxSirbadSemcveli kompozi-
tis warmoebis teqnologiuri sqema. 

mocemuli teqnologiuri sqemis mixedviT 
dolomitis bazaze maRalcecxlgamZle nax-
SirbadSemcveli kompozitis misaRebad wi-
naswar damuSavdeba sawyisi komponentebi: 
dolomiti da serpentiniti, isini ybebian 
msxvrevanaSi damsxvrevis Semdeg wmindad 
daifqveba burTulebian wisqvilSi da sa-
cerSi gatarebis Semdeg moTavsdeba bunker-
Si. garkveuli TanafardobiT aRebuli do-
lomiti da serpentiniti dozirebis Semdeg 
moTavsdeba amrevSi, sadac danestiandeba 
wyliT, romelic dolomit-serpentinitis na-
revs daemateba 10%-is odenobiT. danestiane-
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buli narevisagan daiwnexeba nimuSebi hi-
dravlikur wnexze. erTi dRe-Ramis Semdeg 
gamoSreba saSrobSi da Semdeg gamoiwveba 
RumelSi 1400_14500C temperaturaze.  

miRebuli klinkeri daimsxvreva ybebian 
msxvrevanaSi da Semdeg wmindad daifqveba 
foladis burTulebian wisqvilSi. fxvnili 
moTavsdeba dozatorSi, Semdeg amrevSi, sa-
dac garkveuli raodenobiT daemateba gra-
fitis fxvnili da danestiandeba meTilce-

lulozas xsnariT. danestianebuli narevi 
dayalibdeba hidravlikur wnexze da daya-
libebuli nakeToba gamoSreba haerze erTi 
dRe-Ramis ganmavlobaSi da saSrobSi 1100C 
temperaturaze. Semdeg gamoiwveba RumelSi. 
gamowvis temperaturaa 1400_14500C, bolo 
temperaturaze dayovneba 1 saaTi. nakeTobebi 
Rumlis gamorTvis Semdeg gacivdeba Ru-
melTan erTad Tavisufali reJimiT.  

 
 

naxSirbadSemcveli kompozitis warmoebis teqnologiuri sqema 
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3. daskvna 
dolomit-serpentinituri klinkeris baza-

ze maRalcecxlgamZle naxSirbadSemcveli 
kompozitis misaRebad SerCeulia naxSirbad-
Semcveli danamati: naxSirbadSemcveli dana-
matebis saxiT gamoyenebulia grafitis na-

nofxvnili, marka TIMREX KS 6, Semkvrelis 

saxiT MgSO4-is 20%-iani xsnari da miRebu-
lia naxSirbadSemcveli kompoziti maRali 
fizikur-teqnikuri maCveneblebiT. 

Seswavlilia misi gavlena kompozitis 
fizikur-teqnikur Tvisebebze. Catarebulia 
kvleva dayalibebul wnevasa da damatebuli 
grafitis nanofxvnilis raodenobis cvli-
lebis gavlenis dasadgenad kompozitis fi-
zikur-teqnikur Tvisebebze. 

optimaluria dayalibebis wneva 100 mpa, 
grafitis nanofxvnilis danamatis raodeno-
ba 15% da Semkvrelis saxiT SerCeulia mag-
niumis sulfatis xsnari.  

kompozitis Semcveli naxSirbadis daJang-
vis Tavidan acilebis mizniT kazmSi anti-
damJangavis saxiT Seyvanilia siliciumi da 
SerCeulia gamowvis reJimi. amasTan, kazmSi 
Seyvanilia kompleqsuri moqmedebis plasti-
fikatori, romelTa safuZvelze dadgenilia, 
rom dolomit-serpentinituri klinkeris ba-
zaze SesaZlebelia maRalcecxlgamZle nax-
SirbadSemcveli kompozitis miReba maRali 
fizikur-teqnikuri maCveneblebiT.. 
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UDC 666.946.6 
EFFECT OF GRAPHITE NANOPOWDER ON DOLOMITE-SERPENTINITE COMPOSITE PROPERTIES 
Z. kovziridze, N. Nizharadze, M. Balakhashvili, Z. Mestvirishvili 
 

Resume: Dolomite-serpentinite composite is learnt using carbon containing additives and binding. Black-lead na-
no-powder is chosen as carbon-containing additive, binding – 20% MgSO4 solution. Their influence on physical and 
chemical features of composite is learnt. As well as an amount of additive on these features and influence of molded 
pressure alteration are learnt. 
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Research is done with the method of analysis of differential-thermal and electron microscopy. Flow-sheet of com-
posite production is made. 

 
Key words: Dolomite-serpentinite composite; binding; additive; differential-thermal analysis; electron microsco-

py; flow-sheet of production. 
 

 
 
 
УДК 666.946.6 
ВЛИЯНИЕ НАНОПОРОШКА ГРАФИТА НА СВОЙСТВА ДОЛОМИТ-СЕРПЕНТИНИТОВОГО КОМ-
ПОЗИТА 
Ковзиридзе З., Нижарадзе Н., Балахашвили М., Мествиришвили З. 
 

Резюме: Проведено исследование доломит-серпентинитового композита с применением углеродсодер-
жащей добавки и связующего. В качестве углеродсодержащей добавки выбран нанопорошок графита, связ-
ующего 20%-ный раствор MgSO4 и 1%-ный раствор метилцеллюлозы. Изучено их влияние на физико-тех-
нические свойства композита. Также проведено изучение влияния на свойства количества добавки и измене-
ния давления прессования. 

Исследование проведено методами термографического анализа и электронной микроскопии. Составлена 
технологическая схема производства композита. 

 
Ключевые слова: композит доломит-серпентинитовый; связующее; добавка; дифференциально-термичес-

кий анализ; электронная микроскопия; технологическая схема производства. 
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reziume: ganxilulia antikancerogenuri 
Tvisebebis mqone polimeruli biokompozi-
tis, droebiTi saxelwodebiT ”fToroko-
lis” usafrTxoebis kvlevis Sedegebi. am 
mizniT Seswavlil iqna aRniSnuli prepara-
tis qmedebis Sefaseba mwvave toqsikurobaze, 
kumulaciaze, alergiulobasa da adgilob-
riv gaRizianebaze. am mizniT eqsperimenti 
Catarda albinos Tagvebsa da virTagvebze, 
farmakologiuri saSualebebis usafrTxoe-
bis winaklinikuri Sefasebis wesebis mixed-
viT. kvlevebma daadastura, rom sakvlev 
polimerul biokompozitur preparat ”fTo-
rokols”, TeTr Tagvebsa da virTagvebSi 
maqsimaluri dozis gamoyenebis SemTxvevaSi, 
ar axasiaTebs mwvave toqsikuri, kumula-
ciuri, adgilobrivi gamaRizianebeli da 
alergiuli Tvisebebi. 

 
sakvanZo sityvebi: biodegradirebadi po-

limeri, matriqsi, 5-fToruracili, biokom-
poziti, kumulacia. 

 
 
1. Sesavali 
dReisaTvis medikamentozuri Terapiis 

erT-erTi mniSvlovani problemaa wamlebis 
organizmisTvis seleqciuri, mizanmimarTu-
li, kontrolirebadi miwodeba. naTelia, 
rom Terapiis mniSvneloba Zlier gaizrdeba, 
Tu wamlebs SeeZleba SeiaraRdes mizan-
seleqciuri miwodebiT. 

samkurnalo preparatebis diferencire-
buli miwodebis erT-erTi gza matareb-
lebisa da matriqsebis gamoyenebaa. bevri 
matareblis roli mxolod miwodebiT ar 
Semoifargleba, maT SeiZleba daicvan ag-
reTve wamlebi da sxva biologiurad aqti-
uri naerTebi (mag., fermentebi), Seinaxon 
isini rezervuarSi da TandaTan gamoaTavi-
suflon.  

wamlebis kontrolirebad/uwyveti gamoyo-
fis sistemebis konstruirebisaTvis matriq-
sis (Semkvrelis) saxiT upiratesobas aniWe-
ben naklebad imunogenur, sinTezur poli-
merul sistemebs, gansakuTrebiT iseTebs, 
romlebic mxolod zedapirul erozias ga-

nicdian mudmivi siCqariT da romlis 
regulireba farTo zRvrebSi iqneba SesaZ-
lebeli, vinaidan eroziis siCqare gansaz-
Rvravs (akontrolebs) wamlis gamoyofis 
siCqares da koncentracias mimdebare qsovi-
lebSi. amave dros polimerul matriqss 
unda axasiaTdebdes sakmaod maRali hidro-
foburoba, raTa gamoiricxos nakeTobidan 
wamlis arakontrolirebadi difuzia.  

biodegradirebadi polimerebis gamoyene-
bis mniSvnelovani malimitirebeli faqto-
ria maTi daSlis produqtebis SesaZlo 
toqsikuroba. aRniSnulis gaTvaliswinebiT, 
ukanaskneli wlebis kvlevebi biodegradire-
badi polimerebis sinTezis sferoSi foku-
sirebulia iseT makromolekulur sistemeb-
ze, romlebic agebulia bunebrivi warmo-
Sobis aratoqsiuri fiziologiuri ”samSe-
neblo blokebisagan”. aseTi polimerebi or-
ganizmSi daSlis Sedegad gamoyofs ara 
uvnebel, ara toqsikur naerTebs, aramed 
naerTebs, romlebic SeiZleba asimilirebul 
iqnes organizmis mier da aqtiuri monawi-
leoba miiRos qsovilebis aRdgenis regene-
raciul procesebSi. aseT polimerebs maRal 
bioSeTavsebadobasTan erTad eqneba damate-
biTi mkvebavi funqciac [1, 2]. 

avTvisebian warmonaqmTa mkurnalobis Ta-
namedrove, progresuli meTodia qimioTe-
rapiuli preparatebis lokaluri miwodeba. 
am midgomis arsi imaSia, rom kanceros-
tatikuri preparati moTavsebulia (deponire-
bul) polimerul matriqsSi da TandaTan 
gamoTavisufldeba daniSnulebis adgilze. 
upiratesoba eniWeba biodegradirebad mat-
riqss, romelic iSleba eroziuli meqa-
nizmiT, rac ganapirobebs masSi CarTuli 
preparatis kontrolirebad gamoTavisufle-
bas, matriqsis eroziis siCqaris Sesabamisad. 
biokompozituri preparati Tavsdeba uSua-
lod warmonaqmnis lokalizaciis areSi, sa-
dac xdeba aqtiuri sawyisis (kancerostati-
kis) gamoTavisufleba mimdebare qsovilebSi. 
es uzrunvelyofs wamlis maRal koncen-
tracias simsivnis lokalizaciis areSi, 
dabali integraluri raodenobis fonze, rac 
mniSvnelovnad amcirebs organizmis intoq-
sikacias [3]. 
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2. ZiriTadi nawili 
miznad davisaxeT Segveqmna da praqtikaSi 

gamogvecada antikancerogenuri Tvisebebis 
mqone polimeruli biokompoziti droebiTi 
saxelwodebiT ”fTorokoli”. 

”fTorokoli” elastikuri firia biodeg-
radirebadi matriqsis safuZvelze, romel-
Sic deponirebulia citostatikuri antibio-
tiki simsivnis sawinaaRmdego saSualeba 5-
fToruracili da poliesteramidi, romelic 
komerciul preparat ”kolademis” fuZea.  

winamdebare samuSao eZRvneba preparat 
”fTorokolis” usafrTxoebis kvlevas.  

Seswavlil iqna aRniSnuli preparatis 
qmedebis Sefaseba mwvave toqsikurobaze, 
kumulaciaze, alergiulobasa da adgilob-
riv gaRizianebaze.  

eqsperimenti Catarda albinos TeTr 
Tagvebsa da virTagvebze, farmakologiuri 
saSualebebis usafrTxoebis winaklinikuri 
Sefasebis wesebis mixedviT.  

eqsperimentSi gamoviyeneT ”fTorokolis” 
mzardi zomis firfitebi. wonaze gaangariSe-
biT firfitebisaTvis Terapiuli dozis 
dadgena praqtikulad SeuZlebelia. kvlevis-
Tvis gamoviyeneT cxovelis zedapiris far-
Tobis 25% sididis firfita (sawyisi 
firfita. Semdgom, rogorc ukve aRvniSneT, 
firfitis zomebi izrdeboda). kvlevis miza-
ni iyo mwvave toqsikurobis sasikvdilo 
dozis dadgena, kumulaciuri da toqsiku-
robis calkeuli simptomebis registracia. 
kanze firfitis dadebidan 1 kviris Semdeg 
vaxdendiT sacdeli cxovelebis evTanasias. 
momzadda preparatebi morfologiuri Ses-
wavlisaTvis. 

Sesadareblad sakontrolo jgufSi aviy-
vaneT eqsperimentis jgufis Tagvebis ana-
logiuri Tagvebi, romelTa kanze movaTavseT 
identuri firfita mitomicinis gareSe. mwvave 
toqsikurobis Seswavlis da kumulaciuri 
Tvisebis dadgenisaTvis dakvirveba tarde-
boda randomizirebul 24 TeTr laborato-
riul Tagvze, romlebic ganawilda 4 jguf-
Si Tanabari raodenobiT. yovel momdevno 
jgufSi firfitebis farTobi 0,5 sm2-iT izr-
deboda. es procesi analogiurad meordebo-
da TeTr virTagvebze. cxovelebs uvlidnen 
vivariumis vadebisa da kvebis racionis 
sruli dacviT. dakvirveba xdeboda kvlevis 
dawyebidan 10 wuTis, 1,2 4 saaTis ganmav-
lobaSi da Semdgom yoveldRiurad, dReSi 
erTxel 14 dRis ganmavlobaSi.  

toqsikurobis Seswavla da preparatis 
kumulaciis gamokvleva. ”fTorokolis" zo-
gadresorbciuli toqsikuri efeqtebis Sefa-

seba xdeboda irvinis skalis mixedviT. 
Sefasda: garemoSi gaTviTcnobiereba, orien-
tireba da ynosviTi reaqciebi, ganwyoba-
emociuroba, moZraobis unari, cns-is agz-
neba, poza, motoruli diskoordinacia, kun-
Tovani tonusi, refleqsebi, avtonomiuri 
reaqciebi, cianozi an hiperemia, guliscemis 
da sunTqvis sixSire, myisi an dayovnebuli 
sikvdili, sxeulis masis namatis kontroli, 
romelic xorcieldeboda cdis dawyebis 
dRes da Semdgom yovel me-7 dRes.  

kvlevis Sedegebma aCvena, rom ”fToro-
kolis” gamoyenebis da Semdgomi dakvirvebis 
mTel periodSi sacdeli cxovelebis orien-
tireba garemoSi, ynosviTi reaqciebi da 
moZraobis unari normaSia. cxovelebs ar 
aReniSnebodaT mousvenroba da agresiu-
loba. Tagvebis sxeulis wonis namati ar 
gansxvavdeboda sakontrolo jgufis maCve-
neblebisagan. 

amgvarad, samkurnalo saSualeba ”fToro-
kolis” gazrdili dozebi ar avlens leta-
lur da toqsikur efeqtebs. vinaidan ”fTo-
rokolis” maqsimaluri dozis gamoyenebisas 
toqsikuri movlenebi ar gamovlinda, sasik-
vdilo dozis dadgena eqsperimentSi mizan-
Sewonilad ar iqna miCneuli.  

paTomorfologiuri gamokvlevebi. Tagve-
bis paTomorfologiuri gamokvlevebi Catar-
da ”fTorokolis” mwvave toqsikurobis 
gansazRvris dasrulebis Semdeg. makrosko-
pulma gamokvlevebma gviCvena, rom bewvis 
safari sufTaa swori ganlagebiT, kidure-
bisa da yurebis kani vardisferia da sufTa. 
daTvalierebisas Tmis budobrivi cvenis 
kerebi ar aRiniSneboda. Sinagani organoebi 
ganlagebulia sworad, qsovilebi sufTaa, 
cximovani qsovili saSualodaa ganviTare-
buli, serozuli garsebis zedapiri namiania 
da kriala, garsebi gamWvirvalea, miokar-
diumi mkvrivia, parkuWebis Rru carielia, 
endokardiumi sufTaa, filtvebi vardisfe-
ria, haerovani, parenqimaSi sisxlCaqcevebi 
ar aReniSneba. RviZli da elenTa gadide-
buli ar aris. zedapiri sadaa, ganakveTze 
qerqovani da tvinovani nivTiereba advilad 
gasarCevia. Sardis buSti savsea da Sardi 
gamWvirvale. 

kumulaciuri Tvisebebis gansazRvrisaT-
vis dakvirveba tardeboda ”fTorokolis” 
gamoyenebidan 24, 48, 72 sT-is Semdeg da 
aRniSnul periodSi arc erTi letaluri 
SemTxveva ar dafiqsirebula. sacdel jgu-
febSi cxovelebis zogadi mdgomareobis pa-
rametrebi sawyisi maCveneblebis identuria.  
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Semdgomi 14-dRiani dakvirvebis period-
Sic sikvdils an sistemur toqsikur moqme-
debas adgili ar hqonda, ris gamoc SeuZ-
lebeli aRmoCnda sasikvdilo da toqsikuri 
dozis dadgena da, Sesabamisad, kumulaciis 
gansazRvra.  

Catarebuli eqsperimentebis SedegebiT 
dadgenilia, rom kumulaciuri toqsikuroba 
ufro didia, vidre sakvlevi saSualebis 
300-jeradi doza.  

makroskopuli gamokvleva TagvebSi. 
gamokvlevebiT dadginda, rom qsovilebi 
sufTaa, sisxlZarRvovani suraTis gaZli-
ereba ar SeimCneva, Sinagani organoebi 
ganlagebulia sworad, serozuli garsebi 
gamWvirvale da namiania, RruebSi siTxe ar 
SeimCneva. miokardiumi mkvrivia, kunTi 
wiTeli ferisaa, parkuWebis Rru carielia, 
endokardiumi sadaa, RviZli da elenTa 
gadidebuli ar aris. saWmlis momnelebeli 
sistemis lorwovani garsi (kuWi, Tormet-
goja, wvrili da msxvili nawlavebi) var-
disferia, dawyluleba da sisxlCaqcevebi ar 
aRiniSneba. Tirkmlis zedapiri sadaa, kaf-
sula advilad scildeba. 

Catarebulma eqsperimentulma gamokvleveb-
ma cxadyo, rom samkurnalo saSualeba "fTo-
rokols" kumulaciuri Tvisebebi ar gaaCnia, 
ris gamoc preparatis maqsimalurma dozam 
ar gamoiwvia letaloba da saWiro ar gaxda 
sasikvdilo dozis gansazRvra. dadginda, 
rom ”fTorokolis” kumulaciuri toqsiku-
roba ufro didia, vidre sakvlevi saSu-
alebebis 300-jeradi doza. 

alergiulobis Seswavla. cdebi CavatareT 
10 Tagvze, marjvena gverdis depilaciis 
Semdeg kanze reaqcia ar SeimCneoda, hipe-
remiisa da SeSupebis saxiT. preparatis 
aplikaciis xangrZlivoba iyo 21 dRe, samje-
radi awoniT da dakvirvebiT. sakontrolo 
jgufSi gamoyenebuli iyo inertuli fir-
fita. igive procedura Catarda virTag-
vebzec. yvela SemTxvevaSi izomeboda kanis 
naoWis sisqe. eqsperimentSi cxovelebis 
dacemas adgili ar hqonia. 

histologiuri gamokvleva (SeRebva hema-
toqsileoziniT). histologiuri kvlevisTvis 
masala aRebulia neitralur formalinSi 
moTavsebuli kanidan. eqsperimentma aCvena, 
rom kanze epiTeluri safarveli defeqtis 
gareSea, dvrilebi warmodgenilia faSari 
SemaerTebeli qsoviliT, dermis SemaerTe-
beli qsovilis dezorganizacia ar SeimCneva. 

aRiniSneba umniSvnelo SeSupeba, kargad 
gamoxatuli sisxlZarRvovani reaqcia kanis 
zedapiris paraleluri arteriuli sisxl-
ZarRvebisa da kapilarebis gafarToebiT, 
sisxlsavseobiT. ar SeimCneva sisxlZarRvTa 
Siga aglutinacia, ujredovani prolife-
ranti warmodgenilia limfocitebiT da po-
limorfuli birTvovani leikocitebiT. kuWi-
sa da Tormetgoja nawlavis zogadi Senebis 
struqtura ar aris darRveuli, lorwovanis 
mTlianoba SenarCunebulia. sakuTar SreSi, 
rogorc kanis dermaSi, aRiniSneba analo-
giuri sisxlZarRvovani reaqcia, gamoxa-
tulia mkvebavi sisxlZarRvebis gaganiereba, 
kapilarebis sisxlsavseoba.  

 
3. daskvna 
Catarebuli eqsperimentebis safuZvelze 

dadginda, rom sakvlev polimerul biokom-
pozitur preparat "fTorokols", TeTr Tag-
vebsa da virTagvebSi maqsimaluri dozis 
gamoyenebis SemTxvevaSi, ar axasiaTebs mwva-
ve toqsikuri, kumulaciuri, adgilobrivi 
gamaRizianebeli da alergiuli Tvisebebi. 
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UDC 54 
SKIN TREATMENT WITH 5-FLUOROURACYL DEPOSITED IN POLYMER. SAFETY ASSESSMENT  
OF POLYMER FORMULATION 
N. Kublashvili, N. Joglidze, N. Kutsiava, R. Katsarava 
 

Resume: The work deals with the results of safety assessment of anticancer polymer bio-composite, called tem-
porarily as “Fluorocol”.  

Safety assessment has been studied by testing of the formulation for acute toxicity, cumulative action, allergic 
reaction and local irritation. The experiment was conducted on white mice and rats according to the rules of preclini-
cal safety evaluation of pharmacological agents. Studies have confirmed that the investigational biocomposite poly-
mer formulation “Fluorocol” is not characterized by acute toxicity, cumulative action, allergic reaction and local irrita-
tion when using maximum dosage in white mice and rats. 

 
Key words: Biodegradable polymer; matrix; 5-fluorouracil; biocomposite; cumulation. 
 

 
 
УДК 54 
ЛЕЧЕНИЕ КОЖИ ДЕПОНИРОВАНИЕМ 5-ФТОРУРАЦИЛА В ПОЛИМЕР. ИЗУЧЕНИЕ БЕЗОПАСНО-
СТИ ПОЛИМЕРНОГО ПРЕПАРАТА 
Кублашвили Н., Джоглидзе Н., Куциава Н., Кацарава Р. 
 

Резюме: В данной работе рассмотрены результаты исследования безопасности полимерного биокомпо-
зита, обладающего антиканцерогенными свойствами, с временным названием „фторокол“.  

С этой целью изучено влияние отмеченного препарата на острую токсичность, кумуляцию, аллергичность и 
местную раздражительность. Для этого был проведен эксперимент на албановских мышах и крысах примене-
нием фармакологических средств и соблюдением правил предклинической оценки безопасности. Исследова-
ния подтвердили, что в случае применения в максимальной дозе полимерного биокомпозитного препарата 
„фторокол“ к белым мышам и крысам, он не характеризуется остротоксичными, кумуляционными, местно раз-
дражающими и аллергическими качествами. 

 
Ключевые слова: биодеградирующий полимер; матрикс; 5-фторурацил; биокомпозит; кумуляция. 
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g a x s e n e b a  

 

guram gverdwiTeli 

 

guram gverdwiTelis gaxsenebaze gasuli saukunis samocianelebs da 

Semdgomi wlebis Taobebs, dRes ukve cxovrebis qartexilebis Tu mziani 

dReebis momswreT, Tvalwin warmogvidgeba usayvarlesi megobari, Seucv-

leli veris ubneli, romelmac pirnaTeli cxovrebiT ganvlo wuTisofeli 

da gadainacvla samaradiso sasufevelSi. 

batoni gurami daibada 1933 wlis 29 maiss TbilisSi da aRizarda 

qarTuli teqnikuri inteligenciis, cnobili adamianebis: mayvala xarabaZisa 

da simon gverdwiTelis ojaxSi, sadac tradiciulad gaagrZela da Seiyvara 

imdroindeli mecnieruli momavlisa da perspeqtiuli moRvaweobis specia-

loba _ qimiis teqnologia. 

guram gverdwiTelma vercxlis medalze daamTavra Tbilisis vaJTa me-6 

skola da ugamocdod Cairicxa saqarTvelos politeqnikuri institutis 

qimiisa da metalurgiis fakultetze “silikatebis specialobiT”, romelic 

1956 w. daasrula da muSaoba daiwyo rusTavis cementis qarxanaSi cvlis 

ostatad, Semdgom muSaoba gaagrZela Tbilisis #3 aguris qarxanaSi inJiner-

teqnologad, 1957_1958 wlebSi Tbilisis saSen masalaTa kombinatis teqnikuri 

kontrolis ganyofilebis ufrosia. 1958 w. guram gverdwiTeli axlad Camo-

yalibebuli Tbilisis saxelmwifo samecniero-kvleviTi institutis keramikis 

laboratoriaSi iwyebs muSaobas inJiner-teqnologad, Semdeg mecnier-Tanam-

Sromlad. keramikis laboratoriaSi muSaobis periodSi guram gverdwiTelis 

monawileobiT Seswavlil iqna axali keramikuli masalebi saqarTvelos mTis 

qanebis (perlitebis, andezitebis, bazaltebis, traqitebis da sxva) gamo-

yenebiT. axali Sedgenilobis keramikuli masebis, Wiqurebis, pigmentebis da 

minanqrebis miRebis saqmeSi samecniero-kvleviTi samuSaoebis xelmZRvanelebi 

iyvnen: saqarTvelos mecnierebaTa akademiis wevr-korespondenti, profesori 

kalistrate quTaTelaZe da keramikis laboratoriis xelmZRvaneli, Rrmad 

ganswavluli, teqnikis mecnierebaTa kandidati ivane xizaniSvili. 

1966_1970 wlebSi guram gverdwiTeli amTavrebs institutis saRamos 

swavlebis aspiranturas da 1971 w. 23 dekembers saqarTvelos politeqnikur 

institutSi icavs sakandidato disertacias Temaze “vulkanuri mTis jiSe-

bis safuZvelze miRebuli mcireborakiani minanqrebis gamokvlevebi”. diser-

taciis xelmZRvaneli iyo batoni ivane xizaniSvili. disertaciis dacvis 

Semdeg igi gadahyavT keramikis laboratoriis ufros mecnier TanamSrom-
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lad, Semdgom sakedle masalebis seqtoris ufrosad, sadac gardacvale-

bamde imuSava. 

wlebis ganmavlobaSi guram gverdwiTeli iyo recenzirebuli samec-

niero-teqnikuri Jurnal `keramikis~ redkolegiis, 2007 wlidan keramikosTa 

msoflio federaciis, xolo 2003 wlidan _ evropis keramikosTa sazogado-

ebis wevri. guram gverdwiTeli avtoria 60-ze meti mecnieruli naSromis, 

aqedan 23 gamogonebis, romelic daculia ssr kavSiris saavtoro 

mowmobebiT. 

Tu Tvals gadavavlebT batoni guramis didi winaprebis cxovrebas, Sev-

xvdebiT uaxloes adamianebs, romelTac Tavisi moRvaweobiTa da Semoqmede-

biT arsebiTi kvali datoves me-20 saukunis qarTuli sazogadoebis elitaSi. 

upirvels yovlisa, STambeWdavia da uaRresad Rirseuli maTi adamianuri 

Tvisebebisa da pedagogiuri saqmianobis gaxseneba: aleqsandra devaZe, aTanase 

xarabaZe (dedis mxridan), mariam TaqTaqiSvili, svimon gverdwiTeli, zaqaria 

falavandiSvili (mamis mxridan). maRali warmomavlobiTi muxtisa da 

mecnieruli moRvaweobis didi gamocdilebis mqone winaprebidan gansakuT-

rebiT Sinagani kulturiT da SemoqmedebiTi cxovrebiT gamoirCeva saqar-

TveloSi maTematikis swavlebis patriarqad cnobili, qarTvel ganmanaT-

lebelTa saxelovani pleadis warmomadgeneli aTanase xarabaZe. mas didi 

damsaxureba miuZRvis qarTuli skolis winaSe, rac marto maTematikis 

saxelmZRvaneloebis SeqmniT ar amoiwureba; TvalsaCinoa mis mier qarTuli 

maTematikuri terminologiis Seqmnisa da pedagogiuri swavlebis meToduri 

safuZvlebis SemuSavebis didi erovnuli xasiaTi da mniSvneloba. aTanase xa-

rabaZe aris saxelovani mamuliSvili, romelic samSoblosa da eris samsa-

xuris magaliTad darCa qarTuli inteligenciis cnobil moRvaweTa Soris. 

guram gverdwiTeli, madliani Tbiliseli kaci, rogorc misi drois 

Rirseuli axalgazrda, Camoyalibda ojaxSi. ufrosi Taobis wminda, ganaT-

lebuli da gemovnebiani cxovrebis wesma, Tanatolebis niWierebam da Sina-

ganma Tavisuflebam didi galena iqonia guramis pirovnebis Camoyalibebaze. 

igi yovelTvis ganicdida da aRniSnavda im siyvarulisa da mzrunvelobis 

Sesaxeb, romelsac qmnidnen: cnobili energetikosi daviT xarabaZe, geologi 

arCil xarabaZe, arqiteqtorebi: mariam (tasu) xarabaZe, mixeil (kvaska) 

lorTqifaniZe, samSeneblo meqanikis cnobili specialisti rezo lorT-

qifaniZe. dauviwyari mogonebebi mTeli cxovrebis ganmavlobaSi SemorCa 

gurams, yovelTvis iswrafoda naTesauri urTierTdamokidebulebis gariJ-

raJze Seqmnili uZlieresi da ulamazesi grZnobis xalasad SenarCune-

bisTvis. guramis gverdiT gaatares Segnebuli cxovrebis didi nawili misma 

sayvarelma meuRlem nunu reviam, dedmamiSvilma marina gverdwiTelma, 

biZaSvilebma _ beglar xarabaZem, cisana da nana xarabaZeebma, deidaSvilebma 
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_ Teimuraz (Zamiko) da liana xarabaZeebma, dodo da rusudan lorTqifani-

Zeebma. dauviwyari SexvedrebiT, saRamoebiT aRiniSneboda yoveli Sexvedra, 

sadac iyo siyvaruli, ismoda sadRegrZeloebi, simRerebi, leqsebi, sufevda 

feradovani fiqri momavalze. 

guram gverdwiTeli gaizarda da davaJkacda veraze, ubneli megobrebis 

wreSi, sadac moqmedebda cxovrebiseuli vaJkacuri urTierToba “paemani 

veraze”. ormocdaaTian da momdevno wlebSi Seikra jer skoleli ymaw-

vilkacebis da Semdgom politeqnikuri institutis qimiur-teqnologiuri 

fakultetis kurselebis da jgufis studentebis megobruli wre, romlis 

garemosac sicocxlis bolomde qmnidnen da dResac agrZeleben cnobili 

pirovnebebi, Rirseuli Tbiliselebi: aw gardacvlili nodar menabde, Tamaz 

togoniZe (togrika), murman wulaZe, gio da koba CixlaZeebi, oTar fran-

giSvili, quCo Ciqovani, giorgi (joni) andRulaZe da sxvebi. 

bavSvobisa da axalgazrdobis emociebiT savse cxovrebam Camoayaliba 

guram gverdwiTelis momavali Segnebuli Semoqmedebis wlebi. is gul-

marTali da pirnaTeli wavida am qveynidan, ers SesZina qarTuli vaziviT 

daxunZluli, SvilebiTa da SviliSvilebiT savse ojaxi, bevri ram dautova 

mosagonari STamomavlobas, megobrebsa da kolegebs. 

naTelSi amyofos ufalma misi suli. 

 

saqarTvelos keramikosTa asociacia; 
 

ss `saqsaSenmecniereba~; 
 

saqarTvelos sainJinro akademiis akademikosi,  

saqarTvelos keramikosTa asociaciis da  

sazogadoeba “saqarTvelos silikatis”  

vice-prezidenti ramaz mamalaZe 

 

 

38



 
 

sur. 1. guram gverdwiTeli 

 

 

 

 

sur. 4. guram gverdwiTelis Tanajgufelebi (suraTi gadaRebulia 2014 w.). 

sxedan: marcxnidan lamara sxirtlaZe, nunu CubiniZe, meri cicqiSvili,  

mzia RvinianiZe da naira kapanaZe, dganan: meri nioraZe, ramaz mamalaZe,  

nora kvaWantiraZe, guram gverdwiTeli 
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sur. 2. gura

sxedan: marcxnidan agi 

dganan: marcxnid

sur. 3. gura

sxedan: marc

dganan: marcxnidan

 

am gverdwiTelis Tanaklaselebi (1951 

abaSiZe, nodar menabde da Tamaz togo

dan guram gverdwiTeli da guram sixa

 

 

 

 

m gverdwiTelis Tanajgufelebi (1956 

cxnidan rezo maRraZe da ramaz mamala

 giorgi (joni) andRulaZe, guram gver

 

 

w). 

oniZe (tigrika), 

aruliZe 

 

w.).  

aZe, 

rdwiTeli 
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