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naSromis zogadi daxasiaTeba 

Temis aqtualoba. samedicino daniSnulebis polimeruli 

masalebis konstruirebisa da maTi gamoyenebis sferoSi 

dReisaTvis miRweuli warmatebebis udidesi wili 

gadauWarbeblad SeiZleba mivakuTvnoT maRali bioSeTavsebisa da 

biodegradaciis unaris mqone  masalebs. Tanamedrove polimerul 

qimiaSi mowinave poziciebi ukaviaT biodegradirebad polimerebs, 

rac gamowveulia am masalebis maRali teqnologiuri da 

komerciuli potencialiT. aseTi masalebi aseve perspeqtulia 

soflis meurneobasa da bunebis dacvaSi, rameTu  degradirdebian 

fiziologiuri pirobebis an niadagis zemoqmedebisas da qrebian 

“ukvalod”. 

saqarTvelos teqnikuri universitetis samedicino 

polimerebisa da biomasalebis (amJamad samedicino 

bioteqnologiisa da bioinJineriis) kvelviT centrSi  -

aminomJavebis da sxva aratoqsikuri saSeni blokebis, 

rogorebicaa alifaturi diolebi da dikarbomJavebi, safuZvelze 

miRebulia sxvadasxva klasis biodegradirebadi da 

bioSeTavsebadi polimerebi - poliesteramidebi, 

poliesterureTanebi da poliesterSardovanebi, aseve  ujeri da 

epoqsi-jgufebis Semcveli poliesteramidebi.    

aRniSnuli originaluri polimerebis nawili danergvis 

procesSia rogorc saqarTveloSi (xelovnuri kani 

“fagobiodermi”, samedicino webo “koladermi”), aseve aSS-Si 

(vaskularuli stentis safaris da wamlis mimwodebeli 

sistemebis saxiT (kompaniebi MediVas, LLC, SurModics, LLC,  Svelte 

Medical Systems და DSM ). 

aseTi masalebi - erTgvarovani, organul gamxsnelebSi 

kargad xsnadi, dabali gaminebis temperaturiT da advilad 

gadasamuSavebeli, maRali molekuluri masebis – firebisa 

boWkoebis warmoqmnis, maRali siCqariT biodegradaciisa da kargi 

bioSeTavsebis unariT perspeqtulia sxvadasxva biosamedicino 
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miznebisaTvis: qirurgiuli da farmacevtuli masalebis konstru-

irebisaTvis, Wrilobisa da sisxlZarRvTa stentis safari 

masalebisaTvis, sisxlZarRvTa proTezebisaTvis, nervuli 

qsovilis zrdis mimmarTveli milakebisaTvis, myesebisaTvis, 

orTopediul da qsovilis aRmdgen masalebad, wamlis 

uwyvet/kontrolirebadi gamoyofis sistemebisaTvis da sxv. 

samuSaos mizans warmoadgenda sxvadasxva Sedgenilobis 

poliesterSardovanebis, poliesteramidebis, oligoesteramidebis, 

heterocikluri tipis homo da Tanapolimerebis Termuli 

Tvisebebis Seswavla gansxvavebuli temperaturuli wrTobis 

pirobebSi da maTi Termodinamikuri parametrebis dadgena, 

kerZod:  

1. aminomJava L-leicinisa da L-fenilalaninis safuZvelze 

miRebuli poliesterSardovanebis Tbofizikuri kvleva DSC 

meTodiT, maTi struqturuli (amorfuli, kristaluri) Tvisebebis 

dadgenis mizniT. temperaturuli intervalis da wrTobis 

(swrafi, neli gaciveba) pirobebis SemuSaveba. 

      2. L-fenilalaninis,  adipinis mJavas,  1,4-butandiolis, 

sebacinis mJavas da 1,6-heqsandiolis  safuZvelze sinTezirebuli 

poliesteramidebis, (4F4 da 8F6) Termuli Tvisebebis dadgena.  

     3. Segveswavla damleqavis bunebis gavlena L-fenilalaninis,  

adipinis mJavas, 1,4-butandiolis,   sebacinis mJavas da 1,6-

heqsandiolis  safuZvelze sinTezirebuli poliesteramidebis, 

(4F4 da 8F6) Tbofizikur Tvisebebze.  

     4. Segveswavla  L-fenilalaninis, adipinis mJavas, 1,4-

butandiolis,  sebacinis mJavas da 1,6-heqsandiolis  safuZvelze 

sinTezirebuli poliesteramidebis, (4F4 da 8F6)  DMF – is xsnarebis 

Termuli Tavisebebi. dagvedgina polimeruli xsnarebis Termuli 

Tvisebebis nimuSis winaistoriaze damokidebuleba.   

     5. dagvedgina aminomJva L-leicinis Semcveli 

oligoesteramidebis kristaluri Tvisebebi. gangvesazRvra maTi 
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stuqturuli cvlilebebis damokidebuleba nimuSebis Senaxvis 

pirobebsa da droze. 

     6. heterocikluri monomerebis safuZvelze miRebul 

poli(amid esteramid)ebis Termuli kvleva. maTi Termodinamikuri 

parametrebis gansazRvra.  

mecnieruli siaxle.  

pirvelad aris Seswavlili erTi da imave nimuSis qceva 

gansxvavebul pirobebSi (temperaturuli wrToba, gaciveba –

gacxeleba sxvadasxva reJimSi). nimuSis winaistoriaze 

(gansxvavebuli bunebis damleqavis pirobebSi) damokidebulebiT 

dadgenilia misi Termuli Tvisebebi.  

metad saintereso da axali Sedegi miRebulia aminomJava L-

leicinis da  1,6-heqsandiolis safuZvelze miRebul 

poliesterSardovanas (1L6) Seswavlis dros. polimerma 

gamoamJRavna “Wkviani polimeris” Tvisebebi. poliSardovana 1L6 

swrafi gacivebis da Semdgomi gacxelebis pirobebSi ganicdida 

rekristalizaciis process da imeorebda TiTqmis ucvlelad 

Termogramul mruds. msgavs Tvisebas ar amJRavnebda arcerTi 

sxva Seswavlili polimeri. danarCeni nimuSebis SemTxvevaSi 

pirveladi Termuli damuSavebis Semdeg viRebdiT Termogramebs, 

romlebic polimerebis amorful mdgomareobaze migviTiTebdnen. 

Bbunebriv polimerebisgan gasxvavebiT (cilebi an dnm-i), 

aqamde ar yofila Catarebuli Termodinamikuri kvleva 

sinTetikur polimerebis xsnarebSi.  

aminomJava L-fenilalaninis safuZvelze miRebuli 

poliesteramidebis dimeTilformamidSi xsnaris Seswavlis 

Sedegad miviReT, rom es polimerebi bunebrivi cilebis msgavsad 

xsnarSi inarCuneben struqturas. 

sistematuri kvlevebis Sedegad gansazRvrulia yvela 

CamoTvili polimeris Termodinamikuri parametri. 

avtoris piradi wvlili. sadisertacio naSromis yvela 

eqsperimenti Sesrulebulia piradad avtoris mier. eqsperimentis 

dagegmva da kvlevis Sedegebis interpretacia Catarebulia 
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uSualod avtoris monawileobiT. rentgenostruqturuli analizi 

Catarebulia ruseTis mecnierebaTa akademiis a. nesmeanovis sax. 

organoelementebis naerTTa institutis maRalmolekuluri 

naerTebis laboratoriaSi (INEOS RAS). 

publikaciebi. disertaciis Temaze gamoqveynebulia 4 statia da 5 

Tezisi. 

samuSaos aprobacia. disertaciis ZiriTadi Sedegebi wardgenilia 

siRnaRi, saqarTvelo (Simposium on Organic Chemistry-2009); quTaisi, 

saqarTvelo (International Scientific-Practical Conferense, 2009) Tbilisi, 

saqarTvelo (Second International Conferencion on Organic Chemistry - 2011); 

nepalis saeTaSoriso konferenciaze (Polychar19 - 2011) 

naSromis struqtura. naSromi moicavs 124 nabeWd gverds, 

Sesavals, literaturis mimoxilvas, Sesrulebuli samuSaos 

gansjas, eqsperimentul nawils, daskvnebs, citirebuli 

literaturis nusxas Y147 dasaxelebas, 45 naxazs, 11 cxrils.  

naSromis literaturis mimoxilvaSi Sekrebilia da 

gaanalizebulia Cvens kvlevamde arsebuli samuSaoebi, romlebic 

exeba polimerebis sinTezsa da Tbofizikuri Tvisebebis kvlevas, 

kalorimetruli meTodis gamoyenebiT nimuSebis gansxvavebuli 

Termuli damuSavebis magaliTebs.   
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            naSromis ZiriTadi Sinaarsi 

1. poliesterSardovanebis Termuli Tvisebebi 

 

dasaxuli miznis misaRwevad SevarCieT bunebrivi aminomJava 

L-leicinis da sami -diolis - 1,4-butandiolis, 1,6-

heqsandiolis da 1,12-dodekandiolis safuZvelze miRebuli 

poliesterSardovanebi (Sesabamisad aRniSnulia, rogorc 1L4, 1L6 

da 1L12); aseve aminomJava L-fenilalaninisa da 1,6-heqsandiolis 

safuZvelze miRebuli polisterSardovana (Sesabamisad 

aRniSnulia 1F6); pirveli ricxvi Semoklebul formulaSi 

aRniSnavs naxSirmJavas naSTs CO-s, L da F Seesabameba aminomJava 

leicinis da fenilalaninis sayovelTaod miRebul erTasoian 

aRniSvnebs,  meore cifri ki Seesabameba meTilenis jgufebis 

ricxvs diolis naSTSi). qvemoT sqemaze moyvanilia Sesabamisi 

polimerebis qimiuri formulebi. 

        
 
 

          
 

   

Termodinamikur kvlevas vanxorcielebdiT kompania NETZSCH-

s “DSC 200 PC PHOX”-is kalorimetris meSveobiT. Termogramebs 

viRebdiT 20 – 200 oC intervalSi, gacxelebis siCqare 10oC/wT. 

eqsperimentis Catarebis Semdeg vRebulobdiT pirvel Termogramas 

(pirveli skanireba). meore Termogramis misaRebad nimuSs swrafad 

(SeberviT) vacivebdiT 20oC-mde kalorimetridan amouReblad, 
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nax. 1.  
1L4-is Termograma: 1–gacxelebis mrudi.  
2- gacxelebis mrudi, gacivebis Semdeg 

 

Semdeg ki vacxelebdiT wina eqsperimentis pirobebSi (meore 

skanireba). 

poliSardovanebis Termogramebi moyvanilia nax.1-4. miRebuli 

Sedegebidan Cans, rom poliSardovana 1L4-i (nax. 1, 1-li skanireba) 

aris semikristaluri, gaminebis temperaturiT 56.7 oC da krista-

luri fazis lRobiT 112oC-ze (Zalze dabali lRobis enTalpiiT 

2 j/g, rac kristaluri fazis dabal Semcvelobaze metyvelebs). 

ganmeorebiT gacxelebisas (nax.1, me-2 skanireba) am polimeris 

xelaxali kristalizacia (da Sesabamisi egzoTerma) aRar 

fiqsirdeba, rac aseve miuTiTebs am polimeris dabal swrafvaze 

kristalizaciisadmi, miuxedavad molodinisa, rac gamomdinareobs 

diolis SedarebiT mokle jaWvidan (rasac unda uzrunvelyo 

intermolekuluri wyalbaduri bmebis ufro xSiri qseli, anu 

Zlieri urTierTqmedeba makromolekulebs Soris). 

 

 

 

 

 

 

 

 

 
poliSardovana 1L6 aseve aris semikristaluri (nax. 2, 1-li 

skanireba), gaminebis temperaturiT 58.8 oC da kristaluri fazis 

lRobiT 125 oC-ze (sakmaod maRali lRobis enTalpiiT 11 j/g, rac  

kristaluri fazis maRal Semcvelobaze metyvelebs). ganmeorebiT 

gacxelebisas (nax.2, me-2 skanireba) es polimeri ganicdis 

rekristalizacias (daimzireba egzoTerma 68oC ubanSi, 

kristalizaciis enTalpia Seadgens 6 j/g) da ganmeorebiT lRveba 

120oC ubanSi. msgavsi eqsperimenti Catarda ramdenime jer da nax.3 

–ze naCvenebia, rom poliSardovana 1L6 swrafi gacivebis da 

Semdgomi gacxelebis pirobebSi ganicdis rekristalizaciis 
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nax. 2.  
1L6-is Termograma: 1–gacxelebis mrudi, 2-
gacxelebis mrudi, gacivebis Semdeg 

process, xolo 12 saaTiani neli gacivebis pirobebSi ar aisaxeba 

kristalizaciis mrudi, magram mimdinareobs lRobis procesi. 

yovelive es gvafiqrebinebs, rom mocemuli poliSardovana 

“Wkviani polimerebis” klass miekuTvneba. 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

poliSardovana 1L12-is Sesabamisi Termograma(nax.4, 1-li 

skanireba) gviCvenebs, rom zemoT ganxiluli ori analogisagan 

gansxvavebiT polimeri lRveba dabal temperaturaze (63°C), rac 

mosalodneli iyo diolis grZeli jaWvis gaTvaliswinebiT. am 

poliesterSardovanas Termogramaze ar fiqsirdeba gaminebis 

temperatura, rac SeiZleba avxsnaT misi siaxloviT lRobis 

temperaturasTan. ganmeorebiT gacxelebisas (nax.4, me-2 skanireba) 

am polimeris rekristalizacia ar SeimCneva, miuxedavad imisa, 

rom Seswavlili poliesterSardovanebidan misi lRobis 

enTalpia SedarebiT maRalia (19 j/g). ar aris gamoricxuli, rom 

am SemTxvevaSi xdeba kristaluri fazis da amorfuli domenis 

nax.3.  
1L6-is Termograma: 1–gacxelebis mrudi.  
2-gacxelebis mrudi, swrafi gacivebis Semdeg.  
3- gacxelebis mrudi 12 saaTiani dayovnebis Semdgom. 
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(warmoqmnilis grZeli dodekameTilenebis jaWvebis mier) 

lRobebis zeddeba.  

 

 

 

 

 

 

 

 

 

poliSardovana 1F6-is Sesabamisi Termograma (nax.5, 1-li 

skanireba) gviCvenebs, rom polimeri lRveba wina nimuSebisgan 

gansxvavebiT ufro maRal temperaturaze (153.1°C), rac 

mosalodnelia aminomJava fenilalaninis Semcvelobis 

gaTvaliswinebiT. am polimeris Termogramaze ar fiqsirdeba 

gaminebis temperatura. ganmeorebiT gacxelebisas (nax.5, me-2 

skanireba) rekristalizacia ar SeimCneva, miuxedavad imisa, rom 

wina polimerebTan SedarebiT misi lRobis enTalpia yvelaze 

maRalia (59 j/g). 

 

 

 

 

 

 

 

 

 

 

 

Seswavlili polimerebis Termuli maxasiaTeblebi 

Tavmoyrilia qvemoT moyvanil cxrilSi (cxrili 1).  

nax.4.  

1 L12-is Termograma: 1– gacxelebis mrudi.  

2- gacxelebis mrudi, gacivebis Semdeg.  

nax.5. 
 1F6-is Termograma: 1– gacxelebis mrudi.  
2- gacxelebis mrudi, gacivebis Semdeg. 

 



10 
 

ცხრილი 1. poliSardovana 1L4, 1L6, 1L12, 1F6  maxasiaTeblebi 

 

 

2. poliesteramidebis Termuli Tvisebebi 
 
kvlevis obieqtebad SevarCieT L-fenilalaninis da adipinis 

mJavas da 1,4-butandiolis  da sebacinis mJavas da 1,6-

heqsandiolis  safuZvelze sinTezirebuli ori poliesteramidi, 

romlebic Sesabamisad aRniSnulia rogorc 4F4 da 8F6 (pirveli 

cifri Seesabameba meTilenis jgufebis ricxvs dikarbomJavas 

naSTSi, F aris aminomJava fenilalaninis miRebuli erTasoiani 

Semokleba, meore cifri ki Seesabameba meTilenis jgufebis 

ricxvs diolis naSTSi). qvemoT sqemaze mocemulia Sesabamisi 

polimerebis qimiuri formulebi. 

     

 

Termodinamikur kvlevas vanxorcielebdiT kompania NETZSCH-

s “DSC 200 PC PHOX”-is kalorimetris meSveobiT. Termogramebs 

viRebdiT temperaturul intervalSi 30-180oC, gacxelebis siCqare 

10oC/wT. pirveli Termogramis (pirveli skanireba) Caweris Semdeg 

nimuSs swrafad (SeberviT) vacivebdiT 30oC-mde kalorimetridan 

poli 
meri 

gamineb
is 

temp-ra, 

lRobis 
temp-ra, 

kristali 
zaciis    
temp-ra, 

lRobis 
enTalpia 

kristali
zaciis 

enTalpia 
lRobis 
entropia, 

 
Tg,°C Tm,°C Tc, °C ΔHm, j/g ΔHc, j/g ΔS, j/g°C 

1L4 56.7 112 - 2 - 0.02 

1L6 58.8 125 68 11 6 0.09 

1L12 - 63 - 19 - 0.3 

1F6 - 153.1 - 59 - 0.39 
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amouReblad, vacxelebdiT igive reJimSi da viwerdiT meore 

Termogramas (meore skanireba). 

poliesteramidebis Termogramebi moyvanilia nax.6,7. miRebuli 

Sedegebidan Cans, rom poliesteramidi 4F4-i (nax.6, 1-li skanireba) 

aris semikristaluri, gaminebis temperaturiT 52oC, kristaluri 

fazis lRobiT 98.1oC-ze da lRobis enTalpiiT 26.6 j/g,  rac 

kristaluri fazis ufro maRal Semcvelobaze metyvelebs 

poliSardovanebTan SedarebiT. ganmeorebiT gacxelebisas (nax.6, 

me-2 skanireba) am polimeris xelaxali kristalizacia (da 

Sesabamisi egzoTerma) aRar fiqsirdeba, rac aseve miuTiTebs am 

polimeris dabal swrafvaze kristalizaciisadmi.  

xolo rac Seexeba poliesteramid 8F6 –s (nax.7), is agreTve 

semikristalurobiT xasiaTdeba, 4F4 –Tan SedarebiT termogramaze 

ar fiqsirdeba gaminebis temperatura, misi kristaluri domenis  

lRoba mimdinareobs temperaturaze 104.3oC , lRobis enTalpia 

imave rigirsaa rac 4F4-is SemTxvevaSi da udris 27.5 j/g. 

Termogramaze kargad Cans (nax.7), rom meore skanirebisas ar 

mimdinareobs polimeris rekristalizacia da Termogramis forma 

amorfuli polimeris mdgomareobas Seesabameba. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

nax.6.  
4F4-is Termograma: 1– gacxelebis mrudi.  
2-gacxelebis mrudi, gacivebis Semdeg. 
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2.1. damleqavis bunebis gavlena LL-fenilalaninis 
safuZvelze miRebuli poliesteramidebis Tbofizikur 

Tvisebebze 
 

sinTezirebul polimerebs Cvens mier dagegmili 

kvlevebisaTvis vamuSavebdiT Semdegnairad: zemodaRweril 

pirobebSi miRebuli 4F4-is ori nimuSi (0.5g TiToeuli) gavxseniT 

50-50 ml qloroformSi magnituri sareveliT morevis pirobebSi 

oTaxis temperaturaze. xsnarebi gavfiltreT da polimeri 

gamovleqeT - erTi 100ml eTilacetatSi (aRniSnulia: 4F4q/e), meore 

– 100ml acetonSi (aRniSnulia: 4F4q/a). analogiurad davamuSaveT 

meore poliesteramidi 8F6, romelic Sesabamisad aRniSnulia, 

rogorcL8F6q/a (gamoleqili acetonSi) da 8F6q/e (gamoleqili 

eTilacetatSi). gamoleqil polimerebs vfiltravdiT, vaSrobdiT 

vakuumSi 40oC-ze da vzomavdiT dayvanil siblantes 

dimeTilformamidis xsnarSi 0,5 g/dl koncentraciasa da 25oC-ze. 

poliesteramidebis Termogramebi moyvanilia nax-ze 8-11, 

lRobis kuTri enTalpiebis mniSvnelobebi (j/g) moyvanilia cxr. 

2-Si. miRebuli Sedegebidan Cans, rom eTilacetatsa (nax.8, 1-li 

skanireba) da acetonSi (nax.9, 1-li skanireba) gamoleqili 

polesteramid 4F4-is Termogramebi mkveTrad gansxvavdeba erTmane-

Tisagan. eTilacetatSi gamoleqili polimeris 4F4q/e-is krista-

luri faza lRveba 98.1oC-ze lRobis enTalpiiT 26.6 j/g, xolo 

acetonSi gamoleqili polimeris 4F4q/a-is kristaluri faza 

138.5oC–zelRobis entalpiiT 41.6 j/g. amgvarad, acetonSi 

nax.7.  
 8F6-is Termogramebi: 1– pirveli gacxeleba.  
2- meore gacxeleba, gacivebis Semdeg. 
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gamoleqili polimeris lRobis temperatura 40oC-iT, xolo 

lRobis enTalpia 1,6-jer metia, vidre eTilacetatSi 

gamoleqilis. ganmeorebiT gacxelebisas orive SemTxvevaSi 

miviReT identuri mrudebi (nax.8 da 9), romlebic Seesabameba 

amorful polimers.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.8.   
poliesteramid 4F4 q/e - is Termogramebi:  
1–pirveli gacxeleba. 2 – meore gacxeleba, gacivebis Semdeg. 
 

nax.9.  
poliesteramid 4F4 q/a - is Termogramebi:  
1–pirveli gacxeleba. 2-meore gacxeleba, gacivebis Semdeg. 
 

nax.10..  
poliesteramid 8F6 q/e- is Termogramebi: 1–pirveli 
gacxeleba. 2-meoregacxeleba, gacivebis Semdeg 
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   cxrili 2. poliesteramidebis Termuli maxasiaTeblebi 

 

 

 

 

 

 

 

 

msgavsi Sedegebi miviReT poliesteramid 8F6-isTvisac. 

eTilacetatSi gamoleqili polimeris 8F6q/e-is kristaluri faza 

lRveba 104.3oC-ze (nax. 10, pirveli skanireba) lRobis enTalpiiT 

27,5 j/g, xolo acetonSi gamoleqili polimeris 8F6q/a-is 

kristaluri faza 110.7oC-ze (nax.11, pirveli skanireba) lRobis 

entalpiiT 37.8 j/g. 8F6-is SemTxvevaSi gansxvavebebi ar aris iseTi 

mkveTri, rogorc 4F4-isTvis. acetonSi gamoleqili polimeris 

lRobis temperatura metia eTilacetatSi gamoleqilze mxolod 

~6oC-iT, xolo enTalpia metia 1,37-jer. ganmeorebiT gacxelebisas 

orive SemTxvevaSi miviReT identuri mrudebi (nax.10 da 11), 

romlebic Seesabameba amorful polimers. 

 

 
polimeri 

lRobis 
temperatura, 

Tm,°C 

lRobis 
enTalpia 
ΔHm, j/g 

4F4q/e 98.1 26.6 

4F4q/a 138.5 41.6 

8F6q/e 104.3 27.5 

8F6q/a 110.7 37.8 

nax.11.  
poliesteramid 8F6 q/a- is Termogramebi: 1–pirveli  
gacxeleba. 2-meoregacxeleba, gacivebis Semdeg. 
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2.2. poliesteramidebis xsnarebis Termuli Tvisebebis 
dadgena 

 

zemoaRwerili meTodiT sinTezirebul polimerebs Cvens mier 

dagegmili kvlevebisaTvis vamuSavebdiT Semdegnairad: miRebuli 

4F4-is ori nimuSi (0.5g TiToeuli) gavxseniT 50-50 ml 

qloroformSi magnitur sarevelaze moreviT oTaxis 

temperaturaze, xsnarebi gavfiltreT da polimeri gamovleqeT - 

erTi 100ml eTilacetatSi (aRniSnulia: 4F4q/e), meore – 100ml 

acetonSi (aRniSnulia: 4F4q/a). analogiurad davamuSaveT meore 

poliesteramidi 8F6, romelic Sesabamisad aRniSnulia 

rogorcL8F6q/a (gamoleqili acetonSi) da 8F6q/e (gamoleqili 

eTilacetatSi). gamoleqil polimerebs vfiltravdiT, vaSrobdiT 

vakuumSi 40oC-ze. sakvlevi xsnarebis mosamzadeblad gamoleqil 

nimuSebs 4F4q/a, 4F4q/e,L8F6q/a da 8F6q/e vxsnidiT axlad gadadenil 

dimeTilformamidSi (15 mg-s 1 ml-Si) magnitur sarevelaze 

moreviT oTaxis temperaturaze. gazomvebs vatarebdiT gaxsnidan 

24 saaTis Semdeg. 

xsnarebis Termogramebs viRebdiT diferencialuri 

maskanirebeli kalorimetrze “NETZSCH DSC 200 PC PHOX”. 

dimeTilformamidSi gaxsnili polimerebis Termuli Tvisebebis 

Sesaswavlad 0,030 mkl xsnars vaTavsebdiT standartul aluminis 

kafsulaSi da zemoT aRweril pirobebSi viwerdiT Termogramas 

(xsnarebis SemTxvevaSi vatarebdiT mxolod erT skanirebas). 

poliesteramidebis Termogramebi dimeTilformamidis 

xsnarebSi moyvanilia  nax-ze 12 da 13; lRobis kuTri enTalpiebis 

mniSvnelobebi (j/g) moyvanilia cxr. 3-Si.  

acetonSi gamoleqili polimerebi xasiaTdeba ufro maRali 

lRobis temperaturiTa da enTalpiiT, vidre eTilacetatSi 

gamoleqili, rac SeiZleba metyvelebdes maTi struqturuli 

organizaciis ufro maRal xarisxze. 
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ცხრილი 3. sxvadasxva winaistoriis mqone poliesteramidebis 4F4 da 8F6 
maxasiaTeblebi 

 

 

 

 

 

 

 

 

amgvarad, miRebuli Sedegebi aSkarad miuTiTebs imaze, rom 

aminomJavuri poliesteramiduri klasis polimerebic, iseve 

rogorc bunebrivi warmoSobis polipeptidebi, cilebi da adre 

Seswavlili lizinis poliSardovanebi midrekilni arian 

garkveuli struqturuli organizaciisadmi, rogorc myar 

mdgomareobaSi, aseve xsnarebSi.  

 
polimeri 

lRobis 
temperatura, 

Tm,°C 

lRobis 
enTalpia 
ΔHm, j/g 

 
4F4q/e-DMFA xsnarSi 

108.2 265.1 

 
4F4q/a-DMFA xsnarSi 

124.8 319.1 

 
8F6q/e-DMFA xsnarSi 103.2 137.8 

 
8F6q/a –DMFAxsnarSi 110.8     185.8 

nax. 12.  
polieasteramid 4F4 - is Termogramebi dimeTilformamidis xsnarSi: 
1 - 4F4 q/e. 2- 4F4q/a. 3 - sufTa dimeTilformamidi. 
 

nax. 13.  
polieasteramid 8F6 - is Termogramebi dimeTilformamidis 
xsnarSi: 1 - 8F6q/e. 2 - 8F6q/a. 3 - sufTa dimeTilformamidi. 
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3. aminomJava L-leicinis Semcveli oligoesteramidebis 
kalorimetruli kvleva 

 
samedicino bioinJineria Tanamedrove bioteqnologiis erT-

erTi mniSvnelovani segmentia. umniSvnelovanesi da perspeqtivaSi 

mravlismomcemi problemaa Rerovani ujredebis klonireba da 

intracerebraluri transplantacia iSemiuri insultebis 

samkurnalod. imisaTvis, raTa tvinis qsovilSi implantirebuli 

Rerovani ujredebi diferencirdnen neironebad da aRadginon 

daqveiTebuli motoruli da sxva funqciebi, saWiroa maTi 3D 

mxardaWera Sesabamisi matriqsebis an skafoldebis (umeteswilad 

sinTezuri, biodaSladi polimerebis) gamoyenebiT. dRemde am 

miznebisaTvis gamoyenebuli poli(laqtid-glikoliduri) 

polimerebi aRmoCnda naklebad efeqturi. vgegmavT Cvens mier 

miRebuli biodegradirebadi polimerebis (AABBP) safuZvelze 

SevqmnaT am miznisaTvis saWiro skafoldi (mikrosferoebi, 

romlebzec moxdeba ujredebis imobilizacia) an matriqsi 

(romelic Sekravs ujredebs). mniSvnelovania, rom orive midgomis 

SemTxvevaSi gvqondes Txevaddenadi preparati, raTa movaxdinoT 

misi Seyvana saitSi Spricis meSveobiT. “skafolduri midgomis” 

SemTxvevaSi es miiRweva mikrosferoebis wyliani suspenziis 

momzadebiT, xolo “matriqsuli midgomis” SemTxvevaSi saWiroa 

Seiqmnas denadi polimeruli Semkvreli (matriqsi).  

Txevadi, denadi matriqsebis Seqmnis mizniT davasinTezeT 

biodegradirebadi oligoesteramidebi adipinis mJavas, L-

leicinisa da 1,6-heqsandiolis safuZvelze, romlis elementuri 

rgolis formulebi mocemulia cxril 4-Si. arCevani aRniSnul 

struqturaze SevaCereT imis gamo, rom Sesabamisi 

maRalmolekuluri (Mw = 24000) poliesteramidi 4L6 (sqema 3)  

 

sqema 3. poliesteramidi 4L6  

-[CO-(CH2)4-CO-HN-CH(C4H9)-CO-O-(CH2)6 -O-CO-CH(C4H9)-NH]x- 
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 xasiaTdeba SedarebiT dabali gaminebis temperaturiT (38oC) da 

ar kristaldeba. es unda yofiliyo garantia imisa, rom aseTive 

struqturis oligoesteramidebi molekuluri masebiT  3000 Da-

mde, 20-40oC temperaturul intervalSi iqnebodnen amorfuli, 

blantdenadi siTxeebi. 

 oligoesteramidebis sinTezSi viyenebdiT adipoilqlorids 

(A). bis-(L-leicin)-1,6-heqsilendiesteris di-p-toluolsulfonats 

(L) vasinTezebdiT adre aRwerili meTodikis Sesabamisad. 

miznobrivi oligoesteramidebis sinTezs vaxdendiT A-is 

polikondensaciiT L-Tan orfaziani sistemis diqlormeTan/wylis 

gayofis zedapirze, moreagire monomerebis L/A sxvadasxva 

Tanafardobisas (ix. cxrili 4, L>A). orfazian sistemas 

vacalkevebdiT gamyof ZabrSi, diqlormeTanis fazas 

vaorTqlebdiT da viRebdiT oligoesteramids. oligomerebs 

vinaxavdiT oTaxis temperaturaze, atmosferul pirobebSi. 

 
cxrili 4. oligomerebis aRnagoba da molekuluri masebi 

 

# 
L/A 
x =  oligomeris Teoriuli struqtura MW* 

 
1 
 

 
2:1 

x = 1 

 
H2NCH(C4H9)CO-O(CH2)6O-COCH(C4H9)NH-

[CO(CH2)4CO-HNCH(C4H9)CO-O(CH2)6O-
COCH(C4H9)NH]1-H 

C42H78N4O10 

 
798 

 
2 
 

 
3:2 

x = 2 

 
H2NCH(C4H9)CO-O(CH2)6O-COCH(C4H9)NH-

[CO(CH2)4CO-HNCH(C4H9)CO-O(CH2)6O-
COCH(C4H9)NH]2-H 

C66H120N6O16 

 
1092  
 

 
3 
 

 
4:3 

x = 3 

 
H2NCH(C4H9)CO-O(CH2)6O-COCH(C4H9)NH-

[CO(CH2)4CO-HNCH(C4H9)CO-O(CH2)6O-
COCH(C4H9)NH]3-H 

C90H162N8O22 

 
1706 

 

 
4 
 

 
5:4 

x = 4 

 
H2NCH(C4H9)CO-O(CH2)6O-COCH(C4H9)NH-

[CO(CH2)4CO-HNCH(C4H9)CO-O(CH2)6O-
COCH(C4H9)NH]4-H 

C114H204N10O28 

 
2160 

 

 
5 

 
6:5 

x = 5 

 
H2NCH(C4H9)CO-O(CH2)6O-COCH(C4H9)NH-

[CO(CH2)4CO-HNCH(C4H9)CO-O(CH2)6O-
COCH(C4H9)NH]5-H 

C138H246N12O34 

 
2614 
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miznobrivi oligoesteramidebi davasinTezeT moreagire 

monomerebis L/A sxvadasxva Tanafardobisas (ix. cxrili 4), raTa 

mogvexdina maTi molekuluri wonebis varireba. oligomerebis 

gamoTvlili (Teoriuli) molekuluri masebi aseve moyvanilia 

cxril 4-Si. rogorc mosalodneli iyo, miRebuli 

oligoesteramidebi Tavdapirvelad warmoadgendnen sasurveli 

konsistenciis Txevad, blantdenad, kalorimetruli gazomvebis 

Tanaxmad, amorful siTxeebs. magram, oTaxis temperaturaze 

atmosferul pirobebSi Senaxvisas, miRebulma oligomerebma 3 

Tvis Semdeg dakarges denadoba (garda erTi, #1 nimuSisa, ix. 

cxrili) da gadavidnen myar, dasaxuli miznebisaTvis naklebad 

sasurvel, cvilismagvar mdgomareobaSi.  

oligoesteramidebis Termuli Tvisebebi ganvsazRvreT 

diferencialuri maskanirebeli kalorimetris “NETZSCH DSC 200 

PC PHOX” gamoyenebiT. temperatoruli intervali (20-180oC) 

SerCeulia nimuSis Tvisebebidan gamomdinare, gacxelebis siCqare 

10oC/wT. pirveli Termogramis gadaRebis Semdeg (pirveli 

skanireba), nimuSs swrafad (SeberviT) vacivebdiT 20oC-mde 

uSualod kalorimetrSi da igive pirobebSi viRebdiT meore 

Termogramas (meore skanireba). 

aRniSnuli cvlilebis erT-erTi mizezi SesaZloa yofiliyo 

oligoesteramidebis kristalizacia. es mosazreba dadasturda 

kalorimetruli gazomvebiT: #1 oligoesteramidis nimuSis 

(romelmac SeinarCuna blantdenadi Tvisebebi) Termograma (nax. 14) 

Seesabameba amorful mdgomareobas, maSin, rodesac yvela 

gamyarebuli oligomeris pirveli skanirebis TermogramaSi 

SeimCneoda kristaluri fazis lRobisaTvis damaxasiaTebeli 

endoTermuli pikebi, zog SemTxvevaSi sakmaod rTuli, ramdenime 

lRobis pikic ki (nax. 15-18). kristaluri oligomerebis meore 

skanirebis Termogramebi Seesabameboda amorful mdgomareobas. 

sxva sityvebiT, lRobis Semdeg ar xdeboda oligoesteramidebis 

rekristalizacia, rac damaxasiaTebelia agreTve 

naxevradkristaluri, maRalmolekuluri AABBP 
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poliesteramidebisaTvis, magaliTad, aminomJava L-fenilalaninis 

safuZvelze. SevniSnavT, rom maRalmolekuluri (Mw=24000) 

poliesteramidi 4L6, uSualod sinTezis Semdeg aris amorfuli 

da, Sesabamisi struqturis oligoesteramidebisgan gansxvavebiT, 

ar ganicdis kristalizacias oTaxis temperaturaze Senaxvisas (1 

weli da meti). savaraudod, maRalmolekuluri 4L6-is kristali-

zacias aferxebs misi, oTaxis temperaturasTan SedarebiT maRali, 

gaminebis temperatura (38oC), rac xels uSlis kristalizaci-

isTvis xelSemwyob makromolekulebis reorganizacias.  

 

 

 

 

 

 

 

  
 

 
 

 
 
 
 
 

 
 

 

 

 

 

 

 

 
 

 
 

nax.14.  
oligomer #1-is (ix. cxrili) Termograma, pirveli skani.  
 

nax.15.  
oligomer #2-is (ix. cxrili) Termograma: 1- pirveli skani. 
2– meore skani.  

nax. 16.  
oligomer #3-is (ix. cxrili) Termograma: 1- pirveli skani.  
2– meore skani. 
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amgvarad, kalorimetrulma kvlevam gamoavlina aminomJava 

leicinis safuZvelze miRebuli oligoesteramidebis midrekileba 

kristalizaciisadmi oTaxis temperaturaze, rac arasasurveli 

procesia ujreduli inJineriisaTvis sasurveli konsistenciis 

mqone matriqsebisaTvis, vinaidan maTi SesaZlo gamyareba 

gamoricxavs Rerovani ujredebis intracerebralur 

transplantacias Spricis meSveobiT. amave dros, kalorimetruli 

kvlevis Sedegebi SesaZleblobas gvaZlevs davgegmoT Semdgomi 

sinTezebi ise, rom davarRvioT oligoesteramidebis simetria da, 

Sesabamisad, SevamciroT maTi swrafva kristalizaciisadmi, 

SevinarCunoT biodegradirebadi oligomerebis sasurveli 

konsistencia Senaxvisas oTaxis an ufro dabal temperaturazec. 

 

 

 

nax. 18.  
oligomer #5-is (ix. cxrili) Termograma: [1] - pirveli skani, 
[2] – meore skani. 

nax.17.  
oligomer #4-is (ix. cxrili) Termograma: 1- pirveli skani. 
2– meore skani. 
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4. poli(amid esteramid)ebis heterocikluri monomerebis 
safuZvelze Termuli kvleva 

 
 

mikro da nano-konteinerebis (gadamtanebis) gamoyeneba 

mniSvnelovnad zrdis wamlebis efeqturobas da SesaZlebels 

xdis maT damiznul transports organizmSi. aRniSnuli 

konteinerebis gamoyeneba efeqturia aseve hidrofoburi (wyalSi 

uxsnadi) wamlebis organizmSida transportirebisaTvis.   

mniSvnelovania, rom konteinerebi, dakisrebuli funqciis 

Sesrulebis Semdeg, ar akumulirdes organizmSi da ar 

gamoiwvios garTulebebi, anu daiSalos da srulad gamoidevnos 

organizmidan. Sesamabisad, aRniSnuli konteinerebis 

konstruirebisaTvis perespeqtulia biodegradirebadi 

polimerebis gamoyeneba. amasTan sasurvelia, rom polimerebs 

hqondeT varirebadi hidrofobur/hidrofiluri balansi, daSlis 

(biodegradaciis) siCqare, meqanikuri Tvisebebi da sxv.   

aRniSnuli konteinerebisaTvis Sesaferisi biodegradirebadi 

polimerebis misaRebad Cven perspeqtiulad miviCnieT e.w. 

oqsazolonuri anu azlaqtonuri meTodi Semdeg mosazrebaTa 

gamo: meTodis sakvanZo monomerebi – p-fenilen-bis-

oqsazolinonebi (“bis-azlaqtonebi”) warmoadgenen maRalaqtiur 

bis-eleqtrofilur monomerebs aminomJavebis safuZvelze 

(miiReba Sesabamisi N,N’-terefTaloil-bis-aminomJavebis 

ciklizaciiT), romlebic maRali siCqariT urTierTqmedeben 

alifatur diaminebTan rbil pirobebSi da warmoqmnian 

maRalmolekulur poliamidebs. maRalhidrofoburi fragmantebis 

(magaliTad, terefTalis mJavas naSTis) Seyvana makromolekulaSi 

mniSvnelovania mikro da nano-konteinerebis misaRebad e.w. 

gamoleqvis meTodiT (igulisxmeba polimeris gamoleqva 

organuli gamxsnelidan wyalSi) raTa nawilakebi ar Sewebdes da 

Camoyalibdes sasurveli formiTa da zomiT.     
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kvlevaSi gamoviyeneT ori bis-eleqtrofiluri monomeri - 

bis-azlaqtonebi: 2,2‘-p-fenilen-bis-(4-benzil-oqsazolin-5-oni)], 

AzPhe da bis-nukleofiluri sami monomeri - bis-(L-leicin)-1,6-

heqsameTilen diesteris di-p-toluolsulfonati, L6, da 

alifaturi diaminebi (Tavisufali fuZeebis saxiT) - 

heqsameTilendiamini, HDA.  

homopolimerebi aRniSnulia zemoT mocemuli abreviaturebis 

kombinaciiT. magaliTad, AzPhe-L6 – aRniSnavs homopoliesteramids 

AzPhe-s da L6-is safuZvelze. 

TanapolimerebSi Sesabamisi fragmentebis moluri wilebi 

mocemulia qveda indeqsebis  saxiT.  magaliTad, AzPhe –[HDA/L6]90/10  

Seesabameba qvemoT mocemul Tanapoli(amid/esteramid)s, romelSic 

pirveli bloki aris poliamiduri, xolo meore ki - 

poliesteramiduri: 

 

 

 

 

 

 

davasinTezeT homopolimeri: homo-poliamidi  AzPhe-HDA da 

homopoliesteramidi AzPhe-L6.   

Termuli Tvisebebi ganvsazRvreT firma NETZSCH-s “DSC 200 

PC PHOX”-is diferencialuri maskanirebeli kalorimetris 

gamoyenebiT temperaturul intervalSi 30 – 200oC. nax.19-25-ze 

mocemulia polimerebis Termogramebi erTsa  da  imave  

pirobebSi. pirveli skanis yvela SemTxvevaSi (ganurCevlad imisa, 

homopolimeria Tu Tanapolimeri) 55-120oC-is ubanSi SeiniSneba 

endoTermuli pikebi maqsimumebiT 86-96oC-ze. pikis farTo forma, 

misi gaqroba meore skanis Termogramaze da lRobis sakmaod 

dabali temperatura gvaZlevs uflebas davaskvnaT, rom isini 

ganekuTvneba domenebs (savaraudod hidrofobur) da ara 
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kristalur fazas. am mosazrebas amtkicebs isic, rom Cvens mier 

adre azlaqtonisa da 1,6-heqsameTilendiaminis safuZvelze 

miRebuli yvela polimeri  (maT  Soris AzPhe–HDA), 

rentgenostruqturuli analizis Tanaxmad, amorfuli polimere-

bia. amasTan savaraudoa, rom es domenebi warmoqmnilia 

terefTalis naSTis Semcveli fragmentebis mier, ganurCevlad 

imisa, Seicavs polimeri HDA-s naSTs Tu ara. AzPhe–L6-Si 

hidrofoburi domenis “terefTaluri bunebis” sasargeblod 

metyvelebs, erTi mxriv is, rom msgavsi lRobis (endoTermuli) 

piki ar SeimCneva sebacinis mJavisa da L6-is safuZvelze miRebul 

alifatur homopolimer 8L6-is Termagramaze (nax. 25), meore mxriv 

- lRobis enTalpiis zrda polimeris struqturaSi terefTalis 

naSTis Semcvelobis gazrdiT.  nax. 26-ze warmodgenili 

monacemebis safuZvelze vaskvniT, rom domeni miT ufro mdgradia, 

rac metia polimerSi aromatuli terefTalis mJavas naSTis 

Semcveloba. igiveze garkveulwilad metyvelebs lRobis pikis 

maqsimumis zrdac 86.1oC-dan (AzPhe–L6)  96.3
oC-mde (AzPhe–HDA).  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

nax.19.  
 AzF – HDA Termograma: 1–gacxelebis mrudi. 2-gacxelebis 

mrudi,gacivebis Semdeg 

 

nax.20.  
 AzF– [HDA / L6]90/10 Termograma: 1– gacxelebis mrudi.  

2- gacxelebis mrudi,gacivebis Semdeg. 
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nax.21.  
AzF– [HDA / L6]70/30 Termograma: 1– gacxelebis mrudi.  

2- gacxelebis mrudi,gacivebis Semdeg. 

nax.22.  
AzF– [HDA / L6]50/50 Termograma: 1– gacxelebis mrudi. 2- 

gacxelebis mrudi,gacivebis Semdeg. 

nax.23.  
AzF– [HDA / L6]10/90 Termograma: 1– gacxelebis mrudi.  

2- gacxelebis mrudi,gacivebis Semdeg. 

 

nax.24.  
AzF–L6 Termograma: 1– gacxelebis mrudi.  

2- gacxelebis mrudi,gacivebis Semdeg. 
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cxrili.5. AzPhe-s safuZvelze miRebul homopolimerebsa da Tanapoli-
merebis maxasiaTeblebi. 
 

# polimeri 

lRobis 
temp-ra, 

 
Tm,°C 

lRobis   
enTalpia  

 
ΔH, j/g 

lRobis 
entropia 

 
      ΔS, j/g°C 

1  Az Phe - L6  86.1 28.19 0.33 

2  AzPhe– [HDA / L6]10/90  87.2 28.50 0.33 

3  Az Phe– [HDA / L6]50/50  86.5 35,66 0.41 

4  Az Phe– [HDA / L6]70/30  85.9 49.65 0.58 

5  Az Phe– [HDA / L6]90/10  94.1 69.25 0.74 

6  Az Phe - HDA  96.3 73.60 0.76 

 

terefTalis mJavas naSTi, % 

 

∆H
, 
j
/g

 

 10             15              20              25             30    

  100 
     
    80 
 
    60 
     
    40 
     
    20 
 
      0 
                     

nax. 26.   
hidrofoburi domenis lRobis enTalpiis damokidebuleba  
polimerSi terefTalis mJavas Semcvelobaze.   

nax.25. 
 poliesteramidi  8L6 Termograma: 1– gacxelebis mrudi. 2- 

gacxelebis mrudi, gacivebis Semdeg. 
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aRsaniSnavia, rom mdgradi domenebis warmoqmna xelSemwyobi 

faqtoria xsnaridan gamxsnelis aorTqlebis an gamoleqvis 

meTodiT nano-nawilakebis miRebisaTvis. es mosazreba dadasturda 

winaswari eqsperimentebiT – sinTezirebuli Tanapolimerebi 

advilad warmoqmnian mikro da nano-nawilakebs, rac, molodinis 

Sesabamisad, perspeqtiuls xdis maT gamoyenebas wamlis gadamtani 

biodegradirebadi konteinerebis saxiT.  
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daskvna: 

1. Seswavlilia biosamedicino daniSnulebis, 

poliesterSardovanebis aminomJava L-leicinis da sami -

diolis - 1,4-butandiolis, 1,6-heqsandiolis da 1,12-

dodekandiolis safuZvelze miRebuli 

poliesterSardovanebis (1L4, 1L6 da 1L12); aseve aminomJava L-

fenilalaninisa da 1,6-heqsandiolis safuZvelze miRebuli 

polisterSardovanas (1F6) Tbofizikuri da fiz-qimiuri 

Tvisebebi. Seswavlilia maTi struqturuli Tvisebebi, 

temperaturuli wrTobis gansxvavebul reJimebSi. 

2. dadgenilia L-fenilalaninis, adipinis mJavas, 1,4-

butandiolis,  sebacinis mJavas da 1,6-heqsandiolis  

safuZvelze sinTezirebuli poliesteramidebis, (4F4 da 8F6) 

Termuli Tvisebebi.  

3. Seswavlilia damleqvis bunebis gavlena L-fenilalaninis, 

adipinis mJavas, 1,4-butandiolis, sebacinis mJavas da 1,6-

heqsandiolis  safuZvelze sinTezirebuli 

poliesteramidebis, (4F4 da 8F6) Tbofizikur Tvisebebze.  

4. Seswavlilia  poliesteramidebis (4F4 da 8F6)  DMF – as 

xsnarebis Termuli Tavisebebi. aRmoCenilia, rom 

poliesteramidebi, bunebrivi polimerebis (cilebi, dnm) 

msgavsad xsnarebSi inarCuneben struqturas. dadgenilia 

polimeruli xsnarebis Termuli Tvisebebis damokidebuleba 

nimuSis winaistoriaze (damleqavis bunebaze).   

5. Catarebulia mravaljeradi eqsperimenti aminomJva L-

leicinis Semcveli oligoesteramidebis kristaluri 

Tvisebebis Sesaswavlad. dadgenilia maTi stuqturuli 

cvlilebebis damokidebuleba nimuSebis Senaxvis pirobebsa 

da droze. 

6. Catarebulia heterocikluri monomerebis safuZvelze 

miRebuli poli(amid esteramid)ebis Termuli kvleva. 

dadgenilia maTi Termodinamikuri parametrebi. aseve 
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aRmoCenilia damokidebuleba tereftalis mJavis wilis da 

polimerebis entalpias Soris.  

 

. 
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The synthesis and study of biodegradable polymers is at forefront of modern polymer 
chemistry because of the technological challenges and a high commercial potential. 
For many medical, agricultural and environmental purposes it is important to have 
biodegradable polymers which degrade under the action of physiological environment 
or in soil “without” traces. 

Materials that can decompose and disappear “without” traces from the body are 
desirable for a variety of biomedical applications like surgical and pharmaceutical 
devices, wound closure/dressin materials, vascular grafts, nerve guidance tubes, 
absorbable bone plates, orthopedic pins and screws, body-wall/hernia repair, 
sustained/controlled drug delivery systems, to name a few. Different materials with 
tailored properties are required for each of these applications. Therefore, 
biodegradable polymers with a variety of hydrophilicity/hydrophobicity, permeability, 
morphology, degradation rates, chemical and mechanical properties are needed. 
Among different studies carried out with the aim of creating biodegradable bio-
materials one of the best approaches was developed by Prof. R. Katsarava and co-
workers at the Research Center of Medical Polymers and Biomaterials of Georgian 
Technical University. Georgian researchers created a large variety of Amino Acid 
Based Biodegradable polymers. For wide deployment of these  polymers a continuous 
and systematic research is needed to determine the reference of the polymer properties 
and chemical structure as well as a prehistory of  preparation. The dependence 
property - structure is  no doubt and commonly known as organic and polymer 
chemistry. In the organic chemistry the compound features a lot less depends (Among 
these dependence the most important is  polymorphism) on The prehistory, but in 
polymer chemistry the prehistory of the sample can play a vital role in determining  its 
properties, since depend on  prehistory a different porosity can be established, high-
molecular structure, quality  of crystallinity and so on., which may have a decisive 
importance for the mechanical and physico - chemical features of polymers. 

One of the powerful method of the study of Materials fundamental 
characteristics is the differential scanning  calorimetry(DSC), which gives the material 
phase state, the main thermal characteristics (glass and melting temperature). This 
knowledge is needed in polymer processing  for further exploitation. In the case of 
polymers medications load DSC research enables us to determine phase (crystalline or 
amorphous) of the drug. 

DSC research of the polymers and materials synthesized in the center had  
iregular character. No systematic studies had been found in the literature about  
thermal  properties of similar polymeric compounds. Therefore, study of the 
properties of these polymers, including prehistory attitude of  samples, is the novelty 
of the dissertation thesis. 

As the object of the study was chosen an  - amino-acids based biodegradable 
saturated polymers synthesized in the center - poliesteramids and poliesterureas, as 
well as unsaturated and epoksi-groups containing poliesteramids, poly(amides 
esteramid)s obtained on the basis of the heterocyclic monomers. 

Thermal properties of a representative of each of these polymer families 
mentioned above have been studied in details. The thermodynamic parameters 
revealed that it is necessary, as an extension of the fundamental knowledge of these 
polymers, as well as their materials in terms of wide implementation in practice. 

For the implementation of the planned work temperature annealing proceses 
had been studied for each polymer family, due to their structural properties. 

Thermal properties of three biodegradable poly(ester urea)s composed of 
naturally occurring amino acid L-leucine and three -diols - 1,4-butanediol, 1,6-
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hexanediol and 1,12-dodecandiol (designated as c 1L4, 1L6 and 1L12, accordingly) 
also amino acid L-phenilalanin and 1,6-hexanediol were studied using DSC. It was 
found that all four  polymers are semicrystalline, and their thermal behavior  depends 
on chemical structure of the diol used.  Among the polymers studied only 1L6  
showed recrystallization after melting,  which suggests that it belongs to the "smart 
polymers" class. Whereas other three polymers - 1L4 , 1L12 and 1F6 remained 
amorphous. In the light of the obtained data one can conclude that 1L6 is promising 
for both melt-spinning fibresand application as high-strength surgical materials (e.g. 
orthopedic implants, etc.). The amorphous ones - 1L4, 1L12 and 1F6  could be of 
interest as matrices for constructing drug sustained/controlled release devices 

Thermal properties of two biodegradable poly(ester amide)s composed of 
naturally occurring amino acid  L-phenylalanieand adipic acid and 1,4-butanedioland 
sebacic acid and 1,6-hexanediol and having various prehistory (Precipitated from 
chloroform solutions in either ethylacetate or acetone) were studied using DSC. It 
was found that the polymers thermal behavior in both solid state and 
dimethylformamide solutions depends on the precipitant used. Strengthen the results 
of the analysis conducted in these  poly(ester amide)s  X-ray analisis; the data confirm 
the results obtained by DSC method. 

For purpose of medical bioengineering aims, for creation of fluid matrixes 
oligo(ester amid)s were synthesized composed of adipic acid, amino acid L-leucine 
and  1,6-hexanediol with average molecular weight in interval 800-2600 Da. It was 
found that most of oligomers transformed into unattended hard state at room 
temperature. Using DSC was concluded that mentioned process in oligomers depends 
on their crystallization.This is negative process  for the cellular engineering in 
matrices of desired consistence, because they exclude the possibility of strengthening 
intratserebralur transplantation of stem cells through a syringe. At the same time, 
calorimetrical  results of this study enables us to plan for further synthesis to disrupt 
oligo(ester amid)s symmetry and, consequently, reduce their commitment to 
crystallisation, to maintain the desired consistence of  biodegradable oligo(ester 
amid)s storage at room temperature or lower. 

The DSC study of the Heterocyclic monomers  based on the poly(amid 
esteramid)s   obtained  showed all of them are amorphous – the thermograms of the 
polymers (regardless either homopolymer or co-polymer was studied) contained wide 
endothermal peaks in the range 55-120 oC. Both form and low temperature range 
allow to assign  these peaks rather to amorphous domains than to crystalline phase. 
Presumabely the domains are formed by terephthalic acid’s fragments since, on the 
one hand, this type of endothermal peaks are not observed in thermogram of homo-
PEA composed of sebacic acid, L-Leucine and 1,6-hexanediol  (8L6) on the other 
hand, the higher is therephthalic acid’s content in the polymer, the higher is its melting 
enthalphy.    

Thus, this is the first time we  study the thermal  properties of these polymers. 
This allows to determine the possible area  of their using, as well as to plan for the 
future synthesis  of  polymers with desired properties, which are very important in 
terms of their implementation. 

 




