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fsevdoproteinebi 
sinTezuri biopolimerebi 
biosamedicino 
gamoyenebisaTvis

biologiuri warmoSobis 
ma    Ralmolekuluri naerTebi 
(bio  polimerebi anu biomakro
molekulebi) cocxali bunebis 
umniSvnelovanesi molekulebia. 
civilizebuli sazogadoebis 
pra qtikulad nebismieri war
momadgenlisTvis cnobilia is
eTi umniSvnelovanesi biomak
romolekulebi, rogorebicaa 
nu kleinis mJavebi, polisaqa
ridebi, cilebi (proteinebi). 
wanamdebare statiis miznebidan 
gamomdinare, Cven mokled gan
vixilavT mxolod proteinebs, 
Semdgom ki maT sinTezur 
analogebs _ fsevdoproteinebs. 

proteinebi cocxal orga
nizmebSi asruleben umni Sv
nelovanes funqciebs, maT Soris 
struqturuls (magaliTad, aq
tini, elastini, fibrilini,  ko
lageni da sxv.) da katalizurs. 
fermentebi cilovani bunebis 
universaluri da maRalefeqtu
ri katalizatorebia, romlebic 
fantastikuri sizustiT da siC
qariT warmarTaven urTules 
reaqciebsa da procesebs. pro
teinebs, gansakuTrebiT ki fer

mentebs,  udidesi mniSvneloba 
aqvT Tanamedrove teqnologi
ebSic _ organul sinTezSi, 
msubuq, kvebis, mikrobiologi
ur da farmacevtul mrewvelo
baSi, qsenobioqimiaSi, klasikur 
da Tanamedrove bioteqnolo
giebSi. meore umniSvnelovane
si sferoa biomedicina, sadac 
fermentebis gamoyenebis Teo
riuli SesaZleblobebi gansa
kuTrebiT farToa. samedici
no enzimologiaSi Camoyalibda 
sami ZiriTadi mimarTuleba _
enzimopaTologia, enzimodiag
nostika da enzimoTerapia.  

proteinebis samedicini ga
mo yenebis umniSvnelovanesi sfe
roebia qirurgiuli masa le bi da 
wamlis mimwodebeli sistemebi, 
romlebSic fermentebi, maTi ur
Tulesi aRnagobis gamo (maRali
molekuluri masebi, meqanikuri 
da fizikoqimiuri Tvisebebi da 
sxv.) nak lebad perspeqtulia. am 
mi marTulebiT aqtiurad gamoiye
neba struqturuli cilebi, gan
sakuTrebiT ki kolageni. 

vidre gadavidodeT kolage
nis umniSvelovanes rol sa da 
funqciebze bio medi cinaSi, gan
vixiloT polimerebis gansa
kuTrebuli klasi _ e.w. bio
degradirebadi (biodaSladi) 
po limerebi, maTi udidesi pra
qti kuli mniSvneloba. bio
deg radirebadi polimerebi 
wa r  moadgenen specifikur mak
ro  molekulebs, romlebic iS
leba fiziologiuri areebi
dan niadagis baqteriebis 
ze mo qme debiT dabalmoleku
lur pro   duqtebad da „qreba“ 
lo ka li zaciis adgilidan.  bio
deg radirebadi polimerebis 
(eco-friendly materials) gamoyenebis 
umniSvnelovanesi sferoebia me
dicina, soflis meurneoba da 
kvebis mrewveloba. maTi gamoy
eneba ar azianebs garemos da ar 
warmoqmnis ekologiur prob
lemebs. am klasis polimerebis 

giorgi kvesitaZe

megobris 
mosakliseba

Zalze Znelia samudamo gan
Soreba adamianTan, romelTanac 
ara marto mravali wlis nac
noboba, aramed xangrZlivi er
Tad muSaoba da megobroba gaka
vSirebda.                                  

aRar aris irakli Jordania 
amqveynad da axla mxolod me 
damrCa mosagoneblad Cveni ax
loblobis wlebi da dReebi, Cve
ni erToblivi nafiqri da naaz
revi qveynisTvis saWirboroto 
sakiTxebze da maTi mogvarebiT 
gamowveuli sixaruli.

daZabuli garemoebebis Tu 
ubralo usiamovno momentebis 
dros misi gamoCena mdgomare
obis ganmuxtvagadawyvetis ga
rantia iyo. principuli da pa
tiosani pirovneba dauzogavi 
iyo maT mimarT, visac avkacobas 
SeamCnevda!

Zalian miWirs batoni irak
lis „gverCi aryofna“. didad 
da maklda dildilobiT misi mo
kiTxva. 

wavida valmoxdili da ara
visgan davalebuli. 

TviTon miiRo gadawyve
ti    le ba da erTbaSad Tqva 
uari uazro wamlobaze.                                                                                                     
ve    rag avadobasac ar mouxara 
qe  di da rogorc raindi ise Se
xv da be dis weris ganaCens.

akademikosi 
TinaTin saduniSvili

did praqtikul mniSvneloba
ze metyvelebis is faqtic, rom 
maTi msoflio marketi dRes 
fasdeba aTeulobiT miliardi 
dolariT. winamdebare statiis 
farglebSi SevexebiT mxolod 
biosamedicino daniSnulebis 
biodegradirebad polimerebs 
da maT safuZvelze Seqmnil 
masalebs. aseTi polimere
bi SesaZlebelia iyos rogorc 



saqarTvelos mecnierebaTa erovnuli akademiis u w y e b e b i2

bunebrivi, aseve sinTezuri war
moSobis.  bunebrivi warmoSobis 
biodegradirebadi polimere
bis erTerTi mniSvnelovani 
(Tu ara yvelaze mniSvnelovani) 
warmomadgenelia kolageni. igi 
iSleba organizmis biologiuri 
sistemebis (igive fermentebis) 
zemoqmedebiT da „qreba“ (gai
woveba) organizmidan. aRniSnu
li Tvisebis gamo, kolagenisgan 
amzadeben gawovad qirurgiul 
Zafebs, Wrilobis gawovad sa
far masalebs („xelovnur kans“) 
da Zvlis droebiT (gawovad) 
proTezebs, gamoiyeneben qso
vilebis regeneraciisTvis, re
konstruqciul da kosmetikur 
qirurgiaSi da sxv. biodegra
direbadi polimerebis mniSvn
elobis demonstrirebisaTvis 
sakmarisia imis Tqma, rom Tu 
ara gawovadi qirurgiuli Zaf
ebi, SeuZlebeli iqneboda op
eraciebis Catareba Sida or
ganoebze; aseve mniSvnelovania 
Wrilobis biodaSladi safari, 
romelic  Sexorcebis Semdeg 
ar ewebeba mas da mosaSoreb
lad ar moiTxovs qirurgiul 
Carevas (rasac xSirad adgi
li aqvs Cveulebrivi dolband
is gamoyenebisas) _ igi TavisiT 
scildeba Wrilobas. biodegra
direbad polimerebs, kerZod 
ki kolagens aqvs aseve udidesi 
mniSvneloba wamlebis miwodebis 
sistemebis konstruirebisaT

vis. aseTi sistemebi SeiZleba 
iyos rogorc makrozomis, mag
aliTad, wamlebis lokaluri 
miwodebisaTvis (afskebi, Zafe
bi, gelebi, Zvlis imitatorebi 
da sxv.), aseve mikro da nano
zomis sistemebi (konteinerebi) 
wamlebis sxvadasxva organoebSi 
transportirebisa da lokali
zaciisTvis.

kolagens, rogorc biosa
medicino daniSnulebis masalas, 
axasiaTebs is dadebiTi Tvise
ba, rom biodaSlisas gamoaTa
visuflebs αaminomJavebs, rom
lebic asimilirdeba ujredebis 
mier metaboluri gzebis meSveo
biT da astimulirebs Wrilobis 
Sexorcebis process. amgvarad, 
proteinebs, gamoaTavisufle
ben ra daSlisas ujredebisaT
vis sasurvel αamino mJavebs, 
gaaCniaT mkvebavi po tenciali. 
amasTan kolagens, rogorc pro
teins, axasiaTebs maRali Tavse
badoba cocxal qsovilebTan. 

kolagens, rogorc umniSv
nelovanes biomakromolekulas, 
evropaSi monumentic ki daudg
es (nax. 1). Tumca, rogorc it
yvian, mzezec aris laqebi da 
arc kolagenia mTlad unaklo. 
kolagenis, rogorc cxoveluri 

warmoSobis cilis, naklovane
bebia: varireba partiidan par
tiamde (anu standartizaciis 
sirTule), daavadebis gadatanis 
riski, samasale TvisebaTa vi
wro speqtri da, rac yvelaze 
mniSvnelovania, maRali imun-
ogenuroba anu uaryofa orga
nizmis mier. ukanaskneli ori 
SezRudva ganpirobebulia ko
lagenis (zogadad proteinebis) 
molekuluri arqiteqturiT. 

SevecdebiT popularul 
ena ze avxsnaT, raSi mdgomare
obs es arqiteqtura. kolageni, 
ise ve rogors yvela protei
ni, agebulia bunebrivi war
moSobis „agurebisgan“ _ e.w. 
αaminomJavebisgan (nax. 2), rom

lebic, rogorc ukve iTqva, ga
moTavisufldebian proteinebis 
daSlisas. αaminomJavebs aqvT 
ori bolo _ Nbolo (davarq

vaT mas „Tavi) da Cbolo (da
varqvaT mas „kudi“) _ isari 
gamoxatavs mimarTulebas „Ta
vikudi“. proteinis grZel 
molekulaSi (makromolekula
Si) yvela aminomJava CarTu
lia, anu orientirebulia mak
romolekulaSi principiT „...
TavikudiTavikudiTaviku
di....“ (nax. 3), anu naxazebze 
gamosaxuli isrebi mimarTu
lia erT  mxares. garda amisa, 
proteinebi Seicaven mxolod 
erTi tipis qimiur bmas  e.w. 
peptidur CO-NH bmas (rome
lic warmoadgens e.w. amiduri 
bmebis specifikur nairsaxeo
bas). yovelive es ganapirobebs 
proteinebis iseT struqturas 
(sxvagvarad _ sivrciT organi
zacias), romelsac cnobs imun

uri sistemis receptorebi e.w. 
„klitegasaRebis“ principiT, 
rac iwvevs imunogenurobas, anu 
organizmis mier ucxo warmo
Sobis proteinis uaryofas, es 
ki SeiZleba gaxdes organiz
mis daRupvis mizezi. aRniSnul 
ga re moebaTa gaTvaliswinebiT 
uf   ro perspeqtulia sinTezu
ri aminomJavuri polimerebi 
aminomJavebis gansxvavebuli, 
araproteinuli orientaciiT 
makromolekulaSi, anu arapro
teinuli makromolekuluri ar
qiteqturiT (nax. 4).   

sasurvelia asve, rom sin
Tezuri aminomJavuri polime
ris makromolekula peptiduri  
NH-CO  bmebis garda Seicavdes 

nax. 1. monumenti kolagens.

nax. 2. α-aminomJavas  struqtura.

nax. 3. proteinebis molekuluri arqiteqtura.
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sxva  tipis qimiur bmebs, ro
gorebicaa, magaliTad, ester
uli, Sardovanuli, ureTanuli 
da sxv. yovelive es uzrunvely
ofs makromolekulebis gansx
vavebul, araproteinul sivr
ciT organizacias, romelsac 
ver cnobs imunuri sistemis re
ceptorebi, rac ganapirobebs 
aseTi polimerebis dabal an nu
lovan imunogenurobas. amasTan 
sinTezuri aminomJavuri po
limerebi Seicaven peptiduris 
tipis NH-CO bmebs, rac ganap
irobebs maT maRal qsovilur 
SeTavsebadobas, xolo daSli
sas (biodegradaciisas), pro
teinebis msgav sad, gamoaTavi
sufleben αaminomJavebs da, 
Sesabamisad, ga aCniaT ujre
debis mkvebavi potenciali, sab
oloo jamSi ki qsovilebis daC
qarebuli regeneraciis unari. 

aRniSnuli garemoebiT, ase
ve samedicino daniSnulebis 
bio degradirebadi polimere
bis mniSvnelovani komerciuli 
war matebiT iyo gamowveuli 
ukanaskneli 34 dekadis ganmav
lobaSi Catarebuli intensiu
ri kvlevebi sinTezuri amino
mJavuri polimerebis Seqmnis, 
kvlevisa da praqtikuli gam
oyenebis mimarTulebiT. mkvle
verTa sxvadasxva jgufebis mier 
SemuSavda xuTi ZiriTadi klasi 
aminomJavuri sinTezuri polim
erebisa: 

1. poliaminomJavebi 
2. poliesterebi (minoruli 

klasi)   
3. polidefsipeptidebi
4. fsevdo-poliaminomJavebi
5. fsevdo-proteinebi   
sinTezuri aminomJavu ri po  

li  merebis yvelaze adreuli 
klasia poliaminomJavebi, rom
lebic Tavdapirvelad iqm  ne
boda rogorc modeluri na e
rTebi proteinebis struqturis 
Sesaswavlad. poliami nomJavebs 
ZiriTadad asinTezeben Nkar
bo qsi anhidridebis po limeri

za ciiT. aRniSnuli an hidridebi 
pirvelad miiRo germanelma 
qimi kosma herman leiksma (Her-
mann Leuchs) 1906 wels. Sem
dgomSi mravali gamoCenili 
qimikosi iyo CarTuli am anhid
ridebis polimerizaciiT poli
aminomJavebis sinTezis proces
Si, radgan es periodi daemTxva 
proteinebis struqturisa da 
Tvisebebis intensiur kvlevebs. 
logikuri iyo poliaminomJave
bis gamoyenebis mcdeloba bio

rolizurad naklebadmdgradi) 
bmebi, rogoricaa, magaliTad, 
esteruli bma. 

am TvalsazrisiT poliami
nomJavebis saintereso alter
nativaa e.w. polidefsipep
tidebi, romelTa racionaluri 
sinTezi mdgomareobs cikluri 
didefsipeptidebis _ dioqso
morfilinebis polimerizacia
Si (1985, J. Feijen et al., University 
of Twente). termini defsipepti
di mowodebulia akad. m. Semi
akinis mier da aRniSnavs pep
tidebs, romlebSic αamino da 
αoqsimJavebis (rogorc wesi 
glikolis an rZis mJavebis) naS
Tebi mierTebulia erTmaneTTan 
amiduri an esteruli mbebiT. 

nax. 4. aminomJavebis SesaZlo  ara-proteinuli orientacia  
makromolekulebSi (araproteinuli makromolekuluri arqiteqtura)

nax. 5. polidefsipeptidebis molekuluri arqiteqtura.

samedicino masalebad, rode
sac gaCnda moTxovnebi aseT 
masalebze. es mcdelobebi gane
kuTvneba 70iani wlebis dasawy
iss. miuxedavad didi imedebi
sa, romlebsac amyarebdnen am 
klasis polimerebze, sul male, 
efraim kaCalskis kvlevebiT da
dginda, rom poliaminomJavebi 
naklebad perspeqtiulia bio
masalebad maTi imunogenuro
bis gamo (E. Katchalski, Poly(amino 
acids): achievements and prospects, 
Wiley, New York, 1974). es Sedegi 
ar iyo moulodneli am polim
erebis proteinismagvari mak
romolekuluri arqiteqturis 
gamo (aminomJavebis igive, „Ta
vikudi“ orientacia makro
mo  lekulebSi, nax. 3). garda 
ami sa, poliaminomJavebi, maRa
li kristalurobisa da makro
molekulis ZiriTad jaWvSi 
mxolod hidrolizurad Se  da
rebiT mdgradi NH-CO bmebis 
Semcvelobis gamo, ganicdid
nen bio degradacias sasurvel
ze gacilebiT dabali siCqariT. 
am kvlevebis Sedegad Camoyal
ibda koncefcia, rom biodegra
daciis sasurveli siCqareebis 
misaRwevad  makromolekulis 
ZiriTad jaWvSi CarTuli unda 
iyos ufro labiluri (hid

proteinebis da poliaminom
Javebis msgavsad, polidefsipep
tidebSic aminomJavebis naSTe
bi CarTulia makromolekulis 
ZiriTad jaWvebSi „Tavikudis“ 
principiT (nax. 5), magram isini 
gancalkevebulia erTmaneTis
gan oqsimJavas naSTebiT (ester
uli bmebiT), rac mkveTrad aqve
iTebs imunogenurobas da zrdis 
hidrolizis meqanizmiT makro
molekulebis biodegradaciis 
siCqares, rac mimzidvels xdis 
am klasis polimerebs. miuxeda
vad amisa, polidefsipeptidebma 
ver poves farTo biosamedicino 
gamoyeneba, Sesabamisad isini ar 
iwarmoeba  samrewvelo masSta
biT. am klasis aminomJavuri 
polimerebis  ZiriTadi naklia 
monomerebis _ dioqsomorfo
linebis rTuli sinTezi da dab
ali gamosavlebi (≤ 30%), aseve 
maRaltoqsikuri kalaorganu
li katalizatori, romelsac 
iyeneben dioqsomorfolinebis 
Termuli polimerizaciisas.     

potenciurad biodegradi
rebadi makromolekulebis ja
WvebSi labiluri esteruli 
bmebis Seyvanis koncefciam ini
cireba gaukeTa amionomJave
bis safuZvelze poliesterebis 
sinTezs. aminomJavuri polies
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terebi miiRes an Ndaculi ser
inisa da oqsiprolinis meTilis 
esterebis Termuli polikon
densaciiT (1988, R. Langer al., 
MIT), an Sesabamisi βlaqtonebis 
polimerizaciiT (1990, N.Spass-
ky et al., P.& M. Curie University). 
miuxedavad imisa, rom arapro
teinuli makromolekuluri 
ar  qi teqturis mqone, dabalim
unogenuri poliesterebi gan
icdidnen hidrolizur biode
gradacias sasurveli siCqariT, 
am sistemebmac ver hpoves Sem
dgomi ganviTareba. ZiriTadi 
mizezebia rogorc monomere
bis sinTezis sirTule, dabali 
gamosavlebi da aramdgradoba, 
aseve polimerebis SezRuduli 
struqturebi, Sesabamisad sa
masale TvisebaTa  SezRuduli 
speqtri.  

aminomJavuri biodegradi
rebadi polimerebis saintere
so klasia fsevdopoliamino
mJavebi,  romelTa „saSeni 
blo  kebia“ aminomJava Tirozini 
da misi warmoebuli _ dezamino
Tirozini.  am nivTierebebis di
merizaciiT miiRes bisfenole

(zrdis) procesSi. rogorc mo
salodneli iyo Tirozinis po
limerebs ar axasiaTebT imu
nogenuroba da gamoirCevian 
kargi meqanikuri TvisebebiT. 
maT awarmoeben mcire masStab
Si da ZiriTadad gamoiyeneben 
tvirTmzidi gawovadi qirurgi
uli masalebis dasamzadeblad 
(Zvlis da xrti lebis proTeze
bi da sxv.). am midgomis naklia 
komponentebis, gansakuTrebiT 
ki dezaminoTirozinis maRali 
fasi, aseve sakmaod egzotikuri 
da ZviradRirebuli reagentis 
_ wyalSi xsnadi 1eTil3(3di
meTilaminopropil)karbodiim
idis hidroqloridis (sawyisi 
nivTierebebis masis 45 % ode
nobiT) gamoyeneba koniugatis 
(miznobrivi monomeris) _ de
zaminoTirozil Tirozinis mis
aRebad, rac kidev ufro zrdis 
am ukanasknelis fass. mono
merebis gamosavali meryeobs 
4070 %is farglebSi, xolo 
sareaqcio ared gamoyenebu
li, wyalTan Serevadi organu
li gamxsneli (miznobriv  mono
merebs leqaven wyalSi) aRar 

limerebi, romlebsac avtoreb
ma uwodes fsevdoproteinebi. 
msgavsad sxva, zemoT naxsenebi 
midgomebisa, kvlevebi  am mimar
TulebiT daiwyo aseve 80ian 
wlebSi, magram saqarTveloSi 
ganviTarebulma cnobilma mov
lenebma mniSvnelovnad Seaf
erxa isini. pirveli publikacia 
fsevdoptoteinebze gamoqveyn
da mxolod 1994 wels german
ul JurnalSi (R.Katsarava et al., 
Heterochain polymers based on natu-
ral α-amino acids. Synthesis and enzy-
matic hydrolysis of regular poly(ester 
amide)s based on bis(L-phenylalanine) 
α,w–alkylene diesters and adipic acid.  
Macromol. Chem. Phys., 195 (1994) 
22792289), Tumca qarTvelma qi
mikosebma fsevdoproteinebis 
dizainis dargSi pioneruli 
rolis SenarCuneba mainc SesZ
les _ pirvel statias male moy
va publikaciebi da patentebi, 
romlebic mieZRvna sxva klase
bis fsevdoproteinebs. 

qarTvel qimikosTa midgomis 
upiratesoba mdgomareobs sa
kvan Zo monomerebad aminom
Javebis safuZvelze miRebuli 
diaminodiesterebis (nax. 7) ga
moyenebaSi. Tu ganvixilavT di
aminodiesterebis struqturas, 
maT SemadgenlobaSi SevamCnevT 
araproteinulad („kudikudi“) 
orientirebul or aminomJa
vur naSTs, romlebic hidroli
zebadi esteruli bmebiT daka
vSirebulia diolis naSTTan. 
amgvarad, am sistemebSi ukve mo
nomeris etapzea Cadebuli dab
alimunogenuri da advilad hi
drolizebadi struqturuli 
elementebi. kidev erTi Rirse
ba am monomerebisa mdgomareobs 
sinTezis simartivesa da maRal 
gamosavlebSi (8595%) _ diami
nodiesterebi miiReba amino
mJavisa da diolis pirdapiri 
Termuli kondensaciiT mduRa
re organuli gamxsnelis are
Si, iafi reagentis _ ptolu
olsulfomJavas Tanaobisas. am 
procesSi Tanamde produqtis 

nax. 6. dezaminoTirozil Tirozini. 

bi (sxvadasxva RiT, nax. 6), 
xolo am bisfenolebis safuZ
velze daasinTezes tradici
uli, teqnikuri daniSnulebis 
bisfenoluri polimerebis ana
logebi _ poliesterebi da po
likarbonatebi  (1987, J. Kohn, 
Rutgers University & R. Langer, MIT). 
miRebuli polimerebis ZiriTad 
jaWvebSi aminomJava Tirozins 
aqvs araproteinuli orient
acia, xolo polimerebi Sei
caven peptidurisgan gansxvave
bul qimiur bmebs _ esteruls 
an karbonatuls, romlebsac 
ar Seicaven sawyisi monomere
bi da isini yalibdebian polim
eruli jaWvis Camoyalibebis 

regenerirdeba, rac, ekolo
giur problemebis paralelu
rad, mkveTrad zrdis monomeris 
TviTRirebulebas. aR saniSnavia 
aseve gamoyenebuli aminomJavas 
(mxolod Tirozinis) da miRe
buli polimerebis SezRuduli 
klasebi da, Sesabamisad, Sez
Ruduli samasale Tvisebebi. 

aminomJavuri biodegradire
badi polimerebis mexuTe klasia 
prof. r. qacaravasa da TanamS
romlebis mier Seqmnili po

nax. 7.  aminomJavuri diamino-diesteri.
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saxiT gamoiyofa wyali da or
ganuli gamxsneli ar ixarjeba, 
xolo miRebuli monomerebis 
umetesoba sufTavdeba uiafesi 
gamxsnelidan _ wylidan gada
kristalebiT. yovelive es uaR
resad iafsa da teqnologiurs 
xdis sakvanZo monomerebis sin
Tezis process. Tu gaviTval
iswinebT aminomJavebisa da di
olebis farTo asortimentsa da 
dabal fasebs msoflio bazarze, 
cxadi xdeba diaminodiolebis, 
rogorc monomerebis, mraval
ferovneba da xelmisawvdomoba. 
es ki ganapirobebs maT safuZ
velze miRebuli fsevropro
teinebis dabal TviTRirebule
bas da uaRresad perspeqtiuls 
xdis maT samrewvelo masStabiT 
warmoebas.

sakvanZo monomerebi _ nuk
leofiluri diaminodiesterebi 
warmoadgenen diaminebis klasis 
universalur monomerebs, ro
melTa safuZvelze SesaZlebelia 
mravali, gansxvavebuli aRna
gobis fsevdoproteinis dasin
Tezeba, maTi urTierTqmedeb
iT bifunqciur eleqtrofilur 
monomerebTan _ sxvadasxva kla
sis diqloridebTan (dikarbom
Javebis diqloranhidridebi, di
olebis bisqlorformiatebi, 
fosgeni da tri  fosgeni), gaaq
tivebul dies te rebTan (di karbo
mJavebis dies terebi, diolebis 
karbonatebi, difenilkarbonate
bi) Tu diizocianatebTan, ro

melTa umetesoba aseve xelmisaw
vdomia msoflio bazarze dabal 
fasebSi. aRniSnuli monomerebis 
kombinaciiT miRebulia fsevdo
proteinebis sami ZiriTadi klasi 
_ poliesteramidebi, poliester
Sardovanebi da poliesterure
Tanebi, maTi mravalricxvovani 
Tanapolimerebi, maT Soris fun
qciuri bunebis. amgvarad, xelmi
sawvdomi aminomJavebis, diolebis 
da eleqtrofiluri monomerebis 
farTo arCevani da maT safuZ
velze sxvadasxva klasebis po
limerebis  sinTezis SesaZleb
loba, sa  Sualebas iZleva miviRoT 
fsevdoproteinebi samasale Tvi 
sebaTa uaRresad farTo speq
triT, romelic mniSvne lovnad 
aRemateba zemoT xsenebuli sin
Tezuri aminomJavuri polimere
bis (polidefsipepti debis, fse
vdopoliaminomJavebis) samasale 
Tvisebebs. 

mokled mimovixilavT fse
vdoproteinebis safuZvelze 
miRebuli zogierTi am masalis 
(nax. 8) Tvisebebsa da daniSnule
bas: nax. 8,1 _ wamlis gamomyo
fi vaskularuli stentis safa
ri _ blokavs restenozs. masala 
danergilia evropis klinikeb
Si (kolaboracia: Cornell U, Me-
diVas LLC, Svelte Medical systems 
– USA,  Dutch Royal DSM); nax. 
8,2 _ wamlebiT datvirTuli 
Wrilobis safari elastikuri 
afski („xelovnuri kani“). dan
ergilia saqarTveloSi (“polim

erfarmi”). inergeba aSS, CineTsa 
da kanadaSi (kolaboracia: Phage-
lux, LLC). efeqturia inficire
buli zedapiruli Wri lobebis, 
maT Soris diabeturi da tro
fikuli wylulebis samkurnal
od; nax. 8,3 _ fsevdoproteinis 
xsnari eTanolSi an izopropa
nolSi _ gamoiyeneba Wrilobis 
safari spreis misaRebad. Sei
Zleba daitvirTos wamlebiT 
(baqtericiduli, hemostatiku
ri, tkivilgamayuCebeli da sxv.). 
danergilia saqarTvelosa („po
limerfarmi“, „geTfarma“) da 
vietnamSi (kolaboracia: Bio-
scope, Vietnam). iseve efeqturia, 
rogorc „xelovnuri“ kani“; nax. 
8,4 _ wamlebiT datvirTuli 
mikrosferoebi da nanonawilake
bi. ujredis zrdis faqtore
biT datvirTuli mikrosferoe
bi as timulireben Rerovani 
ujredebis neironalur difer
enciacias (kolaboracia: Lund 
University, Sweden). nanonawilakebi 
gadian ofTalmur birierebs da 
perspeqtulia TvalSi wamlebis 
transportirebisaTvis (kolab
oracia: University of Münster, Ger-
many);  nax. 8,5 _ eleqtrodar
Tuli nano da mikroboWkoebi 
_ perspeqtiulia Wrilobis sa
fari masalis, aseve skafoldis 
saxiT ujredebis klonirebisaT
vis (SesaZlebelia wamlebiT da 
zrdis faqtorebiT datvirTva) 
(kolaboracia: Technical U. of Cat-
alonia, Barcelona);  nax. 8,6  _ for

nax. 8.  biosamedicino daniSnulebis masalebi fsevdoproteinebis safuZvelze.
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vani firebi _ aqvT igive, ujre
debis skafoldis daniSnuleba, 
rac nano da mikroboWkoebs, ma
gram ufro martivia dasamzade
blad  ar moiTxovs specapara
turas;   nax. 8,7   blantdenadi 
masalebi (aseTis miReba Sesa
Zlebelia mxolod fsevdopro
teinebis safuZvelze), datvir
Tuli wamlebiT, perspeqtulia 
inficirebuli Rrmulebis, maT 
Soris osteomielitebis samkur
nalod; nax. 8,8 _ maRali meqa
nikuri simtkicis mqone fse
vdoproteinebi perspeqtulia 
tvirTmzidi, gawovadi, droe
biTi proTezebis saxiT Zvlis 
qsovilis regenerirebisa da 
mkurnalobisaTvis. meqanikuri 
simtkiciT (iungis moduliT _ 
6-7 GPa) fsevdoproteini (po
liersterSardovana) dRes „Ce
mpionia“ msoflioSi. mis dan
ergvaze aqtiurad muSaobs 
amerikel mkvlevarTa jgufi 
(Akron U., USA); nax. 8,9 _ ax
ali, kaTionuri fevdopoteine
bi aminomJava argininis an/da 
biogenuri multiamin sperminis 
safuZvelze gamoirCeva maRali 
citoSeTavsebadobiT da genis 
(dnmis) ujredSida transpor
tis (transfeqciis) unariT. 
polikaTionebis rigs aRmoaCn
da aqamde ucnobi selq ciuri 
transfeqciis unari, rac per
speqtulia genur TerapiaSi ga
moyenebisaTvis (kolaboracia: 
Northeastern U. of Boston, USA, 
EPFL, Switzerland).   

es CamonaTvali mxolod naw
ilia _ fsevdoproteinebis sa
fuZvelze biosamedicino ma
salebis industriis Seqmnaa 
SesaZlebeli.

prof. ramaz qacarava: neba 
momeciT mokled mimovixilo 
Cve ni kvlevebis   qronologia 
da „anatomia“. 196673 wleb
Si vmuSaobdi moskovSi, jer 
aspirantad, Semdeg ki mecni
er TanamSromlad, mecniereba
Ta akademiis a. nesmeianovis sax. 
elementoorganul naerTTa in
stitutSi (ИНЭОС). es iyo erT
erT yvelaze Tanamedroved aR
Wurvili qimiuri profilis 

kvleviTi centri mTel sabWo
Ta kavSirSi, sadac moRvaweob
da mravali saerTaSoriso kla
sis gamoCenili akademikosi 
Tu profesori. am institut
ma, misma garemocvam Seasrula 
udidesi roli Cems profesi
ul CamoyalibebaSi. aqve mome
ca SesaZlebloba SememuSavebi
na samomavlo Tematika, romlis 
Sesarulebasac Sevudeqi sam
SobloSi dabrunebis Semdeg. 
TbilisSi gadmovedi 1974 wlis 
dasawyisSi da muSaoba daviwye  
saqarTvelos mecnierebaTa aka
demiis i. beritaSvilis saxelo
bis fiziologiis institutis 
biofizikis ganyofilebaSi, sad
ac Sevudeqi laboratoriis or
ganizebas, rac ar iyo martivi 
amocana. aqtiurad mexmarebod
nen Cemi kolegebi da megobre
bi, romlebic sxvadasxva sawar
moebSi iyvnen dasaqmebulni 
(maSin warmoebidan saWiro ma
salis megobrul sawyisebze ga
motana ar warmoadgenda didi 
sirTules). pirveli eqsperi
mentebi davadgiT 1977 wlis 
Semodgomaze. Tavdapirvelad 
vmuSaobdiT makromolkuluri 
qimiis fundamentur sakiTxeb
ze _ vamuSavebdiT polimere
bis sinTezis axal meTodebs. 
Sedegad SevqmeniT polimerebis 
sinTezis axali, mesame Taobis 
polikondensaciuri meTodi, 
ro melic dRes cnobilia ro
gorc „aqtivirebuli polikon
densacia“. am sakiTxze 1988 wels 

ИНЭОСSi davicavi sadoqtoro 
disertacia. Cvenma gundma aseve 
mniSvnelovani wvlili Seitana 
meore meTodis _ e.w. sililuri 
polikondensaciis ganviTareba
Si. am sakiTxebze gamovaqveyneT 
araerTi mimoxil viTi statia 
centralur da saerTaSoriso 
samecniero JurnalebSi. „per
estroikis“ epoqis dawyebisTa
nave mivxvdi, rom win rTuli 
dReebi gveloda, amitom aqcen
ti TandaTan gadavitaneT ga
moyenebiTi xasiaTis kvleveb
ze, axali masalebis Seqmnaze. 
es masalebi iyo e.w. biodegra
direbadi polimerebi, romleb
zec moTxovna ganuxrelad iz
rdeboda medicinaSi, kvebis 
mrewvelobasa da soflis meur
neobaSi, aseve rogorc gare
modamzog („TviTganadgurebad“) 
masalebze. kvlevis obieqtad 
avirCieT polimeruli masalebi 
bunebrivi aminomJavebis safuZ
velze _ proteinebis sinTezuri 
analogebi, romlebsac Semdgom
Si vuwodeT fsevdoproteine
bi. Cveni kvlevebi daemTxva pe
riods, rodesac ucxoeTSi 
gaaqtiurdnen mkvlevarTa sxva 
jgufebi, romlebic, gamomdin
are udidesi praqtikuli Rire
bulebidan, aminomJavebis sauZ
velze qmnidnen proteinebis 
sinTezur analogebs, romleb
sac eqnebodaT proteinebisTvis 
damaxasiaTebeli yvela sikeTe 
(maRali qsoviluri SeTavseba
doba, biodaSlisas aminomJave
bis gamoTavisufleba da, Ses
abamisad, ujredebis mkvebavi 
potenciali), magram amavdrou
lad ar eqnebodaT proteinebis 
uaryofiTi Tvisebebi _ imuno
genuroba, daavadebis gadatanis 
riski da standartizaciis sir
Tule, amasTan eqnebdaT sama
sale TvisebaTa ufro farTo 
speqtri. ase Seiqmna aminomJa
vuri poliesterebi, polidef
sipeptidebi da fsevdopoli
aminomJavebi, romlebic Tqven 
detalurad mimoixileT. Cven 
avirCieT gansxvavebuli gza _ 
sakvanZo monomerebad gamovi
yeneT aminomJavebisa da alifa
turi diolebis kondensaciis 
produqtebi _ diamonodies

ramaz qacarava
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terebi. polimerebis sinTezi
saTvis gamoviyeneT Cvens mier 
SemuSavebuli aqtivirebuli 
po li kondensaciis meTodi, ra
mac mogvca saucxoo Sedege
bi _ miviReT sxvadasxva klasis 
fsevdoproteinebi Tviseba
Ta praqtikulad SeuzRudavi 
speqtriT. SevniSnav, rom po
likondensaciis tradiciul 
me TodebTan SedarebiT, aqti
virebuli polikondensacia ga
moirCeva Se degebis maRali 
ganmeoreba dobiT, rasac gadam
wyveti mniSvneloba aqvs sa
medicino daniSnulebis bioma
salebis warmoebaSi. 

mogexsenebaT Tanamedrove 
kvlevebs esWiroeba Zlieri fi
nansuri mxardaWera da am mimar
TulebiT gamimarTla. 80iani 
wlebis bolos erTerT saer
TaSoriso konferenciaze gavi
cani parizis p. da m. kiurebis 
saxelobis universitetis pro
fesori, warmoSobiT iapo neli 
hikaru sekiguCi, rome lic aR
moCnda ara marto kargi mecn
ieri, aramed didi pi rovneba. 
Tavis kvlevebSi sekiguCi iye
nebda polimerebis sinTezis 
Cvens mier SemuSavebul me
Todebs da iRebda SesaniSnav 
Sedegebs. 1993 wels man mim
iwvia parizSi, raTa mogvemza
debina erToblivi sagranto 
proeqti da Cagvetarebina er
Toblivi kvlevebi. Semdeg igi 
unda Camosuliyo TbilisSi mo
laparakebebis gasagrZeleblad, 
magram gadaifiqra _ TqvenTan 
isvrian da ver Camovalo, miTx
ra. sanacvlod, icoda ra Cveni 
umZimesi ekonomikuri viTare
ba, momexmara mimeRo iaponiis 
JSPSis 3Tviani granti Zalian 
maRali Tviuri anazRaurebiT. 
garda amisa, man damigegma le
qciebi iaponiis 10 universi
tetsa Tu kvleviT centrSi (maT 
Soris fantastikur RIKENSi), 
sadac aseve mixdidnen gasamje
los. ise, rom saxlSi davbrun
di im periodisaTvis „mdidar 
kacad“, rac mniSvnelovani iyo 
ojaxisaTvis. magram mTavari 
mainc iyo is, rom iaponur uni
versitetSi, sadac ZiriTadad 
viyavi mivlinebuli da sadac 

Cemi maspinZeli iyo iaponiis 
polimeruli sazogadoebis yo
fili viceprezidenti profe
sori akira iamada _ aseve didi 
mecnieri da pirovneba, Cems gan
kargulebaSi iyo SesaniSnavi 
biblioTeka da faqsi (elfos
ta im periodisTvis ar arse
bobda). aman saSualeba momca 
gameanalizebina CemTvis saint
ereso sferoSi mimdinare kvle
vebi da Semdgom davkavSire
bodi ramdenime kolegas, maT 
Soris kornelis universite
tis (aSS) profesor C. C. Cus. man 
dauyovnebliv aitaca Cemi Se
Tavazeba erTobliv kvlevebze, 
moizida sagranto dafinanse
bebi da daukavSirda sandiego
Si ganTavsebul mcire biote
qnologiur kompanias MediVass  
(aRsaniSnavia, rom es mcire bio
teqnologiuri kompaniebi, ro
melTa udidesi nawili loka
lizebulia sandiegoSi, aSSSi 
asruleben teqnoparkebis rols 
_ amuSaveben teqnologiebs da 
qmnian prototipebs didi kom
paniebisTvis). MediVassgan aseve 
miviReT dafinanseba, rasac moy
va vaskularuli stentis uni
kaluri safaris Seqmna, rome
lic ukve danergilia evropis 
klinikebSi (MediVasma mihyida 
teqnologia holandiur Roy-
al DSMs. es ukanaskneli fsev
doproteins awarmoebs Cvens 
mier SemuSavebuli aqtivire
buli po li kondensaciis meTo
diT). amas moyva msxvili grante

bi CRDF, ISTC da STCUsgan 
(jamSi erT milion dolarze 
meti), xelsawyoebis granti  
CRDF/RESCsgan ($315,000 _ Se
viZineT polimerebis standar
tuli kvlevadaxasiaTebisTvis 
saWiro yvela xelsawyo, birT
vulmagnituri rezonansis gar
da), Sveicariis da rusTavelis 
samecniero fondebis grantebi. 
Sedegad SevqmeniT mTeli ojaxi 
unikaluri biodegradirebadi 
masalebisa, romlebsac, rog
orc ukve aRvniSne, vuwodeT 
fsev doproteinebi, da romleb
zec biosamedicino masalebis 
mTeli industriis Seqmnaa Ses
aZlebeli.

ucxoeTSi (ZiriTadad aSS) 
gavyideT sami teqnologia, sai
danac Cveni honorari iyo Se
darebiT mcire, imitom rom, 
Tumca Cven patentebis avtorebi 
varT, magram ar varT patentm
flobelebi. es dakavSirebulia 
sa erTaSoriso doneze dapaten
tebisaTvis da Semdgom paten
tis mxardaWerisaTvis saWiro 
did TanxebTan, romlebsac ix
didnen ucxouri universitete
bi an kompaniebi. aqve SevniSnav, 
rom es problema CvenTan misaxe
dia, rameTu Zalian bevrs vkar
gavT da ZiriTadi mogeba midis 
ucxoel partniorebTan. saqa
rTveloSi sakuTari ZalebiT 
(dagvexmara sainovacio fondi 
GITA) SevqmeniT mcire warmoe
ba (nax. 9), sadac vasinTezebT  
fsevdoproteins da vawvdiT 

nax. 9. fsevdoproteinebis mcire sawarmo.
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redaqtori: enver niJaraZe

dakabadoneba: paata qorqia

uwyebebi _ saqarTvelos 
mecnierebaTa erovnuli 
akademiis aTvliTi gamocema
ibeWdeba akademiis stambaSi

vietnamur saSuamavlo kompania 
Bioscopes, romelic orientire
bulia inovaciuri produqtebis 
moZiebaze msoflio masStabiT; 
maT mogvZebnes _ etyoba, Cveni 
kvlevis Sedegebi, Soridan ukeT 
Cans... Tavis mxriv Bioscopei 
yidis fsevdoproteins vietnam
ur msxvil farmacevtul kompa
niaze Gia Hân Pharmacy, romelic 
amzadebs saboloo produqts 
bazrisTvis _ Wrilobis safar/
samkurnalo spreis. 

saqarTvelos mecniereba
Ta akademiis fi ziologiis in
stitutis Semdeg vmuSaobdi 
saqarTvelos teqnikur uni
versitetSi kaTedris gamged, 
i.javaxiSvilis Tbilisis saxe
l mwifo universitetSi insti
tutis direqtorad. amJamad 
vmuSaob saqarTvelos agrarul 
universitetSi profesorad da 
instituris direqtorad, para
lelurad vkiTxulob leqciebs 
stuSi, vxelmZRvanelob do
qtorantebs. moskovidan saqa
rTveloSi dabrunebis Semdeg 
sxvadasxva mizezTa gamo momi
wia eqvsi (!) laboratoriis or
ganizeba, razedac araracio
nalurad daixarja didi dro 
da energia. madlierebiT min
da aRvniSno udidesi roli ro
gorc am saqmeSi, aseve  axali 
masalebis SeqmnaSi, Cemi kolege
bisa (qim. mecn. doqt. d. tuRu
Si, qim. mecn. doqt. d. xaraZe) 
da mowafeebisa (sul aRzrdili 
myavs 32 doqtori da mecniere
baTa kandidati, viyavi aseve 
ori disertaciis konsultanti 
kornelis universitetSi, aSS).    

prof. r. qacarava aris 59 ga
mogonebis avtori (30 ssrk 
saavtoro mowmoba, 11 saqarT
velos patenti, 11 amerikuli 
patenti, 7 PCT ganacxadi). ga
moqveynebuli aqvs 415ze meti 
Sroma, maTgan mravali statia 
maRal impaqtfaqtorian Jur
nalebSi, Sromebs aqvT maRali 
citireba, rac metyvelebs maT 
aqtualobaze (citirebis inde
qsi 2598, hindeqsi 26 _ Google 
Scholar, 1 noembris mdgomare

obiT). prof. r. qacarava aris 
mravali saerTaSoriso profe
siuli gaerTianebis da saer
TaSoriso Jurnalebis redkol
egiebis wevri. 

inovaciuri da maRali te
qnologiebis sferoSi miRweve
bisTvis prof. r. qacarava da
jildoebulia saqarTvelos 
mecnierebaTa erovnuli aka
demiis sapatio sigeliT, msof
lios inteleqtualuri sa
kuTrebis organizaciis (WIPO) 
oqros medliT, saqarTvelos 
qimiuri sazogadoebis sigeliT, 
biosamedicino daniSnulebis 
fsevdoproteinebis SeqmnisaT
vis igi dajildovda svante are
niusis saerTaSoriso priziT. 
prof. r. qacaravam 2017Si 

gaimarjva Sresfiis mier ga
mocxadebul konkursSi da mieni
Wa saqarTvelos wlis saukeTeso 
mecnieris wodeba. mecnierebaSi 
Setanili wvlilisTvis dajil
doebulia Rirsebis ordeniT. 
fsevdoproteinuli inovaciu
ri masalebis SeqmnisTvis „po
limerfarms“ miniWebuli aqvs 
merkuris prizi.


