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5@l Lgdog@obomea@o, 20d0bgdol 3gd3g@sdg@om 52°C, j@ob@sga®o
Gobol gemdom 98.1°C-by s @Eemdol gbmsgmdoom 266 Nx/y, GG
3@0bGaEg@o ool ggdhm  doogr  FgIggmmdaby  dgHygam ool
30 doOEMgobgdmseb  dgos®gdom. gsbdgm@mgdom aoibgegdolsl (bob.6,
d9-2  Lgobodgds) o3  3m@odg@ols  bgasbogno  j@olGsmobsgos (s
Ygbodsdolo  gabmmg®ds) smo® goJlbodegds, Goi3 obggg doymomgdls o9
3me0dg@ol sdsgnr LFMsxg5%g 3@ol@ogobsizoobswdo.

boge Goi dggbgds 3mmoglBg@sdo 8F6 - (bob.7), ol sp®gmgyg
Lgdog@obBos@a@mdon bobosmegds, 4F4 —nsb Jgoodmgdom @gmdmy@sdsby
o> goJlodEgds 2530bgdols Bgddg@s@y@s, dobo g@olFsmy®o ©mdgbols

@Emds J0dEobs@gmdls @9d3g@odg@oby 1043°C, mmmdols gbmsgnios
0dogg  Goaodlos @3 4F4-olb  dgdmbggzedo s godol 275 «/a.
0g0Ima@sdobg  godas©  Hobl  (bob.7), @md dgmeg Lgobodgdolols o@
d0d0bs@gmdls 3me0dg@ol Mg300LFs@obsz0s s Mmg@dma®sdol Go®ds
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Lobom gbo®gdyen 3me0dgMgol hggbls dog® 53 93dog0
3380 93900Lomgols 3599 doggd@om ‘d930 g bs0@ s : bgdmwom§ gdoa
300md93do dJowgdygao 4F4-ols m@o bodydo (0.5y mommgyeo) yogbligbom
50-50 dgo  Jaom@mgm@ddo dogbo@dydo Lodgggeom dm@ggol 3o@mdgddo
mnoboll  §9d3g@s@daby.  blbs®gdo  aoggom@B®gm s  3menodg®o
aodmgagdgm - gomo 100da googszg@ho@do (swbodbymos: 4F4y,), dgmay
— 1009g  >39@H™bdo (s@bodbymos: 4F4 ). Sbogmaog@oe ©ogedydoggm
dgmeg  3meoglBg@sdopo  8F6, @mdgmoi  dglodsdolop  smbodbyaos,
G003 8F6y,  (podmmgdomo  53gH™bdo)  ©o  8F6y,  (fodmegogno
90082539H>H0). godmmyJoge 3m@odytgdl gRomEHOSgRom, goB@MmdLon
35393do 40°C-%y S 3bmdsgwom oygobogn Lodansb@gls
©09g00mam®dsdowols blbs®Po 0,5 3/ 3mb3gbd®ocosls o 25°C-by.

3m@oglBg@sdogdols  mg@Ima@msdgdo  dmygsbognos  bob-by 811,
@wemdol oo gbmsa3ogdols dbodgbganmdgdo (x/p) dmygsbogros 3bE.
2-Fo. dowgdyemo dgogagoosb hsbl, G®I gmomozgdodls (bob.8, l-gno
Lgobo@gds) s o53gAH™bdo  (bsb9, l-gno  Lgobodgds)  aodmangdogoo
3mglRg@sdoe 4F4-ol mg@dma®sdgdo 333900 asblbgogogds gOmdsbyg-
0ologob.  gmomsigdhoBdo  yodomgogro  3meodg@ols 4F4y ol g@Hobe-
@a@o gobs @meggds 98.1°C-by @emdol gbmomdoom 26.6 x/a, bomenem
539H™bdo  podmmgdomo  dmmodg@ol  4F4y ol j@obFHomgdo  gobs
138.5°C-bgaromdols  gbdomoom 416 «/y.  odygedow,  539H™bTo
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2.2. po Biesteramidebis xsnarebis Termul i Tvisebebis
dadgena

bgdmse{gdoamo dgmmwon Lobmgbodgdya 3maodg@gdl hggbl dog®
©5393d0e00  33em93950lomgols  godydoggdbom  dgdgaboo®aw: domgdbyano
4F4-0 @0 bodydo (053  mommgygeo)  aogblgbom  50-50  dan
Jere@mgm®ddo dogbo@ @ Lo®gggensby do®gg0m mmsbols
(9939050 Mg, blbomgbo goggom@B@gmn ©s 3maodg@o asdmgagdgm -
gomo  1003e  goomoigdeddo  (swbodbygmos: 4F4y.), dgmeg — 100den
539H™M6T0  (s@bodbygeos:  4F4y).  obommpoy@om  sgsdydaggn  dgmdy
3me0glBg@sdowo 8F6, Mmdgeo3 gbsdsdolsw >0bodbygaos
G003 8F6y,  (podmmgomo  53gH™bdo)  ©o  8F6y,  (fodmegogno
90082539H>H0). edm@yJoge 3m@odyhgdl o EHOSgRom, goB@mdLon
35499930 40°C-byg. Loggarggo blbs®gools dmbodbo@gdmem  godmemgdog
bodydgols 4F4y,, 4F4y,, 8F6y, ©o 8F6y, gblboomn osbmow yowswgbog
odgmomam®dsdodo (15 da- 1 deo-Fo)  dogbodyd  Lodgggesby
Jmgg0m mmsbol 9d3gAs@daby. aobmdggdl go@omgoom goblibowsb
24 Losmols dgdwygy.

blbo®gdols 0 9@y A5dgols 300g60m 008 gM b0 Y@
dolgobodgdgemo  gogmmodgddbg “NETZSCH DSC 200 PC PHOX".
odgmoaam®dsdodo  goblibogno  3mer0dg@gdols mg@dyao  mgolgdgdols
JgbobFogens 0,030 dgan bLbsAL gomogligdwom LEsbpos®@ya senydobols
3o83Lgsdo s bgdmm se{gBoa 300mdgddo goFghwom mg@Imy@sdsls
(bbbomgdol dgdmbggzsdo go@os®gdmom dbmmme ghm bisbo@gdsl).

3meogl@Gg®sdowgdols 09O 5dgd0 odgmogam®dsdoools
blboMgddo dJmygsboanos  bob-bg 12 s 13; co@mdbdol jgmeo gbmogn3ogdols
d60dgbgermdgdo (x/a) dmygsbogos 3b@. 3-Jo.

539H™bdo  godmengoao 3m@odgmgdo bobosmegds YROM Js@sgno
wemdol  G9d3g@sdydoms o  gbmomdoom, oAy  gmoasig@oddo
oedogegdogo,  Gog Fgodemgds  Bydyzaeeadrgb  Bsmo bH@gIHhatamo
MOAb0bs300L PRO® Jopeen badolbby.
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blbo@do: 1 -8F6ge. 2 - 8FBya- 3 - Liggms ©odgmomam@dsdogwo.

bGomo 3. Lbgowslbgs Fobsob@m@ools 3Jmby 3mmogl@gdsdowgdols 4F4 o5 8F6

dobolosmgdegdo
@Eedols @omdols
imeri HII3O>G G, 96ms@ 300
po I imeri 2 el
4F44e-DMFA blibo®do 108.2 265.1
4F4y-DMFA blboé o 1248 319.1
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8F6/a ~DMFAbL656 30

odagoMo, dJomgdygmo dgogagdo Sdgedse Joygmomgdl 0dsbg, @mI
5dobmdgogy®o  3moglBg®sdoy@o  ganoslbol  3maodg@gdois,  olggy
AmamA 3 d9bgdbdogo [o@mdmdmdbols 3merodgd@owgdo, (oagdo ©s Sy
JgbFogeoao  @obobol  3m@odo@emgebgbo  dow@gzombo  oM0sb
35033990  LAOYJHYOgo  mOasboboioobswdo, Gmym®E  dYs®
damdsmgmdsdo, sliggg blbs®gddo.
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3. aminomJava L-Beicinis Semcvell1 ol igoesteramidebis
kaBorimetrulli kvileva

Lodgeoobm  domobgobg@os  msbsdgodmgg dom@gdbmemaool 9O m-
9Om0 360dgbgamgsbo Lgydgb@os. 9dbodgbgenmgsbglo s 39ML3gdBogsdo
dAogeolidmdigdo  3Omdangdes  @gMmgsbo  x@gogools  janmbo@gds @
06B 5390 90O >@ @0 AOSbL3@SbF o300 0'dgdoyg@o 0blya@gdols
Lod3g@bosgrme. 0dolomgol, Goms Bgobol Jlmgoendo 0d3@sbGo®gdyao
©gOH™Mgobo Y gogdo  ©0RgM9b3oMwWb b  bgjodmbgds s SMo©a0bmb
©5Jgg0mgdamo  JmGmagmo ©s Ubgs 9ybiogdo, Lokodms domo 3D
Ibo@adg®s dglododobo ds@@odlgdol ob Liogmawgdol (433 gLbFomswe
Lobmgbydo, domwsdmospo  dm@odg@gool) asdmygbgdom. ©Egdwpg oI
dobbgdoliomgols 2>dmygbgdaao 300 0( @@ 0-2@ 030 00%A0)
3m0dg@gdo  s@dmhbes  bsgamgdo  9989]d®0. gagadegm  hggbl  dog®
Jogdgemo  domEga®sodgdso  dmaodgtgdol  (AABBP)  Logydgge by
993360 53 Bobbobomgol  Lokode  Lgogmenwo  (dogdmlggamgdo,
Amdgdbg3  Jmbogds  x@gegools  0dmdogobsizos)  ob  doG®odlo
(Hedgemoi gg0ogL PxMgegdl). 360dgbgemgsbos, ™I m@ogg dowamdols
‘dgdmnbgggeodo g3]mbogl mbggeegbso 3Mg3s@s@0, Goms dmgsbwobmm
dobo Ygygobs Lsoddo d3@ools dgdggmdom. “Lisgmeoagdo dopamdols”
dgdmnbgggsdo gl doow(ggs  dogdmbggamgdol  Fyamosbo  Lyldgbbools
Jmdbowgdom, boeoem  “ds@@oJlyeo  dopamdol” dgdmbgggedo  Logo@ms
d90J3bsl @gbowo 3marodg@ o Ygdzgegeo (ds@@oJlo).

nbggoeo, ©gbso  Is@@olgdol  dgddbols dobbom  sgslobmgbgm
d0MEJAOS0M oo mogmglb@Gg®sdowgdo  sodobols  Fgogol,  L-
@goiobols ©s 16-3gdbobomaol Loggydgge by, @mImol g gdgb@y®o
Mammols go@dygmgdo dmEgdgmos gbdogn  4-Jo. s@hggobo s@bodbyen
LEAOYJH 9Oy ‘dggohg@gm 0dols &odm, Gmd ‘dgbodsdolo
do@oedmen gsgeag@o (Mw =24000) 3meogl@g®sdowo 4L6 (Lgds 3)

L Jgds 3. 3menogli@gdsdowo 4L6
-[CO-(CH,)4-CO-HN-CH(C4Hg)-CO-0O-(CHy)s -O-CO-CH(C4Ho)-NH],-
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boloosmEgds Jgoodgdom ©sdomo 3s5d0bgdols @gd3g@sda@om (38°C) ws
0@ gMob@oegds. gl 9bes ymgomoygm as@sb@os 0dolbs, Gmd slgmogy
LA YJA Aol m@oamgb@g@sdopgdo dmegzgey@o dslgdom 3000 Da-
dg, 20-40°C  ©g339@od 9@  0b@g@gomdo  0dbgdmwbgb  sdm@enao,
dansb@gbswo Lombggdo.

M@0 mgbEgasdogdol Lobmgbdo goygbgdwom swodmoe Jenm@owls
(A). Sol-(L-argo3ob)-1,6-39bog gbwoglbBghol  ©o-3-Gmmgna bigmgmbsdl
(L)  gobobmgbgdbwomn  sig  seofgdomo  dgmmpogzol  Jglodsdobog.
Jobbmdmogo  m@oamglGg@sdopgdbol  Lobmgbl  gobpgbwom  A-ols
300306 blszoom L-mob m@gsbosbo Lolgdol ©oJem®mdgmsb/§ymols
254mgol  bgosdodmby,  dm@gopodg  Imbmdgdgdol  LIA  Lbgowolbgs
05bsgo@mEmdolsl  (ob.  @gb®ogmo 4, L>A).  m®gobosh  Lolgdsl
393560 39390 L0 3odymy dod®do, oJam@dgmsbols Bobsbs
3OO0 J@goon @ Gorgdron  M@opmybHg@sdoel.  m@oymdy@gdl
gobobsgoom mmsboli {g9d3g@s@@sbyg, s@Imbggagen 30MmMbgddo.

gb®ogno 4. meroamdg@gdols sbsymds ©s Jmagigeyg®o doligdo

H I)‘(/f‘ oligomeris Teoriulli strugtura MW*
1 2:1 H,NCH(C,Hg)CO-O(CH,)s0-COCH(C,Hg)NH- 798
x=1 [CO(CH,),CO-HNCH(C;Hg)CO-O(CH,)s0-
COCH(C4Hg)NH];-H
C42H78N4O1o
2 3:2 H,NCH(C4Hg)CO-O(CH,)s0-COCH(C4Hg)NH- 1092
X=2 [CO(CH,),CO-HNCH(C;Hg)CO-O(CH,)s0-
COCH(C4Hg)NH],-H
C66H120N6016
3 4:3 H,NCH(C,Hg)CO-O(CH,)s0-COCH(C4Hg)NH- 1706
x=3 [CO(CH,),CO-HNCH(C;Hg)CO-O(CH,)s0-
COCH(C4Hg)NH]s-H
C90H162N8022
4 5:4 H,NCH(C,Hg)CO-O(CH,)s0-COCH(C4Hg)NH- 2160
X =4 [CO(CH,),CO-HNCH(C;Hg)CO-O(CH,)s0-
COCH(C4Hg)NH],-H
C114H204N10()28
5 6:5 H,NCH(C,Hg)CO-O(CH,)s0-COCH(C4Hg)NH- 2614
x=5 [CO(CH,),CO-HNCH(C;Hg)CO-O(CH,)s0-
COCH(C4Hg)NH]s-H
C138H246N12034
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Jobbmd®ogo  m@ogmgli@g@sdowgdo  ©ogsbobmgbgm  Jm@gepody
Jmbmdgdgdol LIA Lbgoolibgs msbsgomomdolols (ob. gbdogo 4), @oms
Jmgggbpobs  domo  dmagsgegdo  [mbgdol  gomodgds.  meoamdg®gools
aodmmgeogo  (mgm@oygeo) dowgggagao  dobgdo obggg demygsboanos
3b®ogo 4-Go. QIUPXUIGTE o bognmEbgaro 040, dogogeo
M@0 mgbEgasdogdo  mogrsdnMggmse  Tomdmowygbobgb  Laly®ggano
30bLolLR 6300l mbggoe, deobBwgbow, Jomm®0dgB@ygeo  aobmdggdols
0obobdoE,  odm®Ogyge  Lombggol.  dopa®sd,  mmobol  Ggd3gas@y®sby
5Admlggaye  300mdgddo  dgbobgolsl, dowgdymds m@oamdg@dgdds 3
ngol  d9degy 539089l ©gbsmds  (po®ws  gOmo, Nl bodydols, ob.
gbOoao) s googobgh 3go®, wobobyao Jobbgbobomgol bogengdow
Lolby®ggen, (330@00Ldo350 dymds®gmdsdo.
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09890 9bGosy®o  doligobodgdgamo goemmodgd®ol “NETZSCH DSC 200
PC PHOX” 20dmygbgdom. 3gddg@o@dmeagmo  obdgdgsgro  (20-180°C)
‘dgOhgaeoos bodygdol mgolgdgdowsh godmdwoboty, aocbgagdols LobJomg
10°C/Ifm.  3odggero  mgddma@sdol  aowomgdol  Fgdrgy  (3oMggero
Lgobo®gds), 60398 LE@ogow  (Jgdgdgom)  gogoggdeom  20°C-9wy
YIgogmE  Joem@odgd@do  ©s 0gogg 300md95To  gowgdwomn dgm@yg
0 gHIMa@sdsls (Jgmdg Lgsbo®gds).

5bodbyemo (33eogdols gOm-gOmo dobgbo glsdanms ymagogroym
M@0 mgbEgasdogdol  3OolGsmobszos. gl Jnbosb@gds oEsLEYOES
3omM0dgBHOgmo  asbmdggdom:  Nel  menogmgb@g®sdowols  60odydols
(Hmdgendsi dgobodhybs dasbBogbowo mgoligdgdo) mg@ddma®sds (bob. 14)
dggbodadgds  sdImOFYe  Jpamdodgmdsl,  d5dob,  @megbsg  yggmws
2odYysMgdamo  meoymdg@ol  Jo®ggeo  Lgsbo@gdols  mg®Imy@sdsdo
‘dgodhbgmes  g@obEsy@o  Gobol  @emdolomgols  ©sdsbsbosmgdgano
9bmmng@dyeo 303900, bmy dgdmbgggedo Lsgdomem @myyao, @odwgbody
weemdéol 3ogoi go (bsb. 15-18). g@ob@ogy®o  meoymdgdgdols dgmag
Lgobo®gdols  mg@dma®sdgdo  dggbodsdgdmes  sdIm@Fya  doamds@gmosls.
bbgs Lodyggdom, gmmdol dgdwgy @ bgdbmws m@oamylEghsdowgdols

M93M0bEog0bo300, A53 sdsboliosmgdgaos 5pM9m39
bobgg@ow@olGomaao, doodmean g 390 @0 AABBP
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3mogbBg@sdowo 4L6, 9dygsemme Lobmgbol dgdwogy ool 3@ gyo
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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 a - 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 a,w-diols - 1,4-butanediol, 1,6-
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hexanediol and 1,12-dodecandiol (designated as ¢ 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, 1L.12 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 °C. 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.
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