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Rezumat

Pmiectul propune obtinerea, caracterizarea 51 testarea catacterabu receptiv,
al biocompatibilt atii 51 aplicabilitatii unor noi materiale politverice receptive
la actiimea mal noabor stinmli edeni. Perdm realizarea scopubu propus se
va proceda la aplicarea won pmtocol epermmerntal complex comparatir
perbn tel sAmchidfathitectiri | macmmolemalare: 11 complecsi
mnterpolinericy, 1 copolimen grefati 31 hidwogelir responsiee, potential
aplicabile in demmbarea de nol terapn medicale ceea ce va avea drept
remaltat divect atat imbunatativea stari de sanatate a popualatiel cat 51 aplicatn
penhu telmnl:-g:u avasate. Obtmerea de nol materiale pdelizerte se vwa
efectia prm procedee nepohiate, protro strategie bazata pe compoundur:
regenetabile biodegradabile (polizsharide: alzinat 51 chitosan] omosoate
prm proprietatile de gelifiere 51 atimicrobiene 51 respectiv polimenil sirtetic
— poliM-1mopropilactilaridal;, biopolirmetal wa £l commbinat smergetic o cel
de al doilea pe cale chirmca s1 fimea 51 se va studia comportarea br sub
actmirea temperahirii, pH-ubn, saremii electrice, molemale biologice. e
asteapta o compottare specifica ce va detenmina fianctionarea lor ca receptive
m elberarea prmempilor bicactive ca biosermoil, ete. Obitmerea de nom
sisteme terapeitice nanopartimulate ntelizerte polimerprincpm biokgic
actty constiue a doua etapa mchizand testatea im v 51 m we sl
transpmerea remiltatelor pe scara laga. Toate actretatile sunt walizade de
membiil 1ol Zap ou preooipal puadite inchise in 4 teme de doctorat 510
actortate post-doctorat. Proechil se remawra prn conpledtate, caracter
mterdisciplmar 51 dubba rol de crestere a conpetirritatin cercetarn IDI'I:'IEII.ESt:I,
mbogatiea omoasterni 51 bielegerea  finctulor omzamsmebr v
Diseminarea remilatelor este asigurata existand 5 coliborar exteme, 3

51 metodelor
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Echipa de cercetare

Dr. Cornelia Vasile - director proiect

Dr. Bumbu Gina Gabriela

Drd. Dumitriu Raluca Petronela
Drd. Duncianu Catalina

Drd. Oprea Ana-Maria

Dird. Sdrobis Anamaria

Dird. Astefanei Dan
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Valoarea proiectului

Buget total (RON): 1 000 000

D,

An Buget (RON)
2007 100 000
2008 300 000
2009 300 000
2010 300 000
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Obiective

Obicctive Generale:

#*Promovarea cercetar romanests in concordanta ou cele mat recente directy Europene s1 internationale
prity cresterea calitatil s mal bana valorificare a rezaltatelor cercetarii;

#Patticiparea membrlor echipei de cercetare laproiecte Europens precum FPT, pregatind astfel
specialisti cuun nivel inalt de competenta;

#Dezroltarea tematicy privind metodele s1 telwologile bazate pe resurse naturale i vederea obtineri
de nod materiale polimerice inteligents, asioaratnd astfel progresul in domeriul materialelor avansate.

Ohicctive specifice:

#*Explorarea posibilitatilor de realizarea de materiale polimernice inteligents receptive la actimea mal
multor stimul externd, cu athitectun diverse s1 variabile oa conditile din medin, degradabile, hazate in
priticipal pe tesuse regenerabile;

#Ohtinerea prin procedee originale (chimice sau fizice) de nod strochar a1 athitechan moults-re spotsive
prity cotnbitiatea caracteristicilor polimerilor natarali 51 sirdetict, flecare dirdre el prezentand
aenisibilitate la activwiea vand arnamit stisvol;

#Evraluarea caractensha maltive spotisiv 1a actiunea diferitilor agerd, a toecitati, degradabiitati i
biocompatibiitat in vederea realizani unor sistemme polimes/principnabiologic activ,

#Demonstrarea functicnalitati athite chanlor inovative moulti-re sprsive obtitoate; Testarea i vifro siin
viwo amaterialelor obtimate in vederea aplicari lor in domendul medical s1 farmacentic;
#Dizeminareape scara larga a informatilor in vederea consolidari colaboratilor cu parteneri extermd.
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Stadiul proiectuhui

Etapa 2007 (incheiata): 1.10.2007 — 5.12.2007
Stadinl actual al aliinerii 51 caracterizaris matevialelor sensibis
Ia actinnea faciarviler externi

0 Crearea unei baze teoretice de informatii sistematizate privind:

= posibilitatile de realizare de materiale polimerice intelipente receptive la actiunea
mai multor stimuli externi, cu arhitecturi diverse si variahile cu conditiile din medin;
* rolul polizaharidelor in obtinerea de materiale polimerice “intelipente";

* rolul poli{N- isop ropilacrilamidei) in ohtinerea de materiale polimerice inteligente;
= studinl posibilitatilor de obtinere de materiale polimerice "inteligente” din
comhbinarea polimerilor naturali cu cei sintetici in complecsi interpolimerici,
copolimeri si hidrogeluri.

0 Experimente preliminare peniru obiinerea unor materiale polimerice intelipente

responsive la actiunea mai multor stimuli externi (conmlecsi interpolimerici, retele
polimerice reticulate, copolimeri grefati).
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Diseminarea rezultatelor /etapa 2007

o Diseminare pe zcara larga prin pagina weh;

o Publicarea de lucrari stiintifice pe probleme specifice projiectulum —

2 lucrari

o Comunicari 5i postere prezentate la diferite manifestari stiintifice -

2 prezentari

o Hrevete

o Publicarea unei carti care sa cuprinda informatii sintetizate privind
phiinerea de materiale polimerice inteligente responsive la actiunea mai
multor stimuli externi — in curs de editare
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The pmject proposes the obtaming, characterizatipn and testing of the
responsive character, biocompatibility and appheabilty of some newr
pobrmerls materials nmbti-stinoali wesponstee to the action of edernaal
agents. In order to achieve this zoal a conplex conparattre expermmerntal
protocol  wall be  applied fo three  ®mspomspe  mackmmolecular
strachares/architechires, namely: 11 Dterpobrmeric complexes, 2 grafted
copolyimers 31 hediogels, potertialby applhicable to develbp new medical
terapies with divect resilts both to inpioome population health and to apply
them 1n advanced technologzies. The obtaimmg of the | ptelizent™ polymenc
maternals wall be achiewed by non-pollatme procedures, by a strategy based
on remewable biodegradable compounds (polysaccharides: alzinate and
chitosan] Jmown by their geling and atimicroblenne properties and a
syithetic pobrmer - pobdH-sopmoprlaciylatude];, the biopolrmer wall be
synergic combmed with the other by chemical and physical ways and the
behaviour of the materials under the action of tempersture, pH, electrical
charze, biokbgical molemules, wall be studied. The expected peoilar
behaviour will detemune ther responsive character in the corbrolled delivery
of biokbgically active prmeiples, as biosensors, etc. The obtamuing of newr
mtelizert nanopartimalate therapedtic systems polrmeric matenalfactive
prmciple is the second step which inchades @ wine and @ vave testmg and
possible large scale transfer of the results. 41l these wall be achieved by
members of the sroup with related actirrties mehided 1 4 PhD theses and a
post-don one. The pmject 15 comple:, & has an pterdisciphnary character
and doble mle to inmrese the conpetitiviy of the rommanian research and to
enrich the kmowledze in the field by a deeper understanding of the livmg

Wl exitmg 5
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Research team

Dr. Cornelia Vasile - project director

Dr. Bumbu Gina Gabriela

Drd. Dumitriu Raluca Petronela
Drd. Duncianu Catalina

Drd. Oprea Ana-Maria

Drd. Sdrobis Anamaria

Drd. Astefanei Dan
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Project value

Total budget (RON): 1 000 000

Year Budget (RON)
2007 100 000
2008 300 000
2009 300 000
2010 300 000
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Objectives

Ceneral Objechves:

#*Promoting Romanian research i accordanice with the most recent European and intemational trends
by improving the quality and valosization of research results;

#Participation of research team members in European projects like FP7, training specialists with a high
lewvel of competence;

#[Developing the field concerning methods and technologies based on natural resources with a view to
achievve new infelligent polymeric maferials which provides progress in the advanced matenials area

Specific Objectives:

#*Explonng the possibibties to obtamn mielhgent mulis-stimul responstve polpmeric matenals havong
various architectares varyig with encrrorumerdal conditions, degradable and based especially on
renewrahble resoutces,

#FObtatune by ongital procedures (chemical or plorsical) of new multi-stonall responsive stiactures
atud arclutechires combinung the featares ofnatural and symithetic polymers, each of them being sensitive
to a certain stimulus;

#Agzesgment of multi-stimuli responstve character, of non-toxcity, degradability and biocompatibilitsy
i wiew of desiging new wtellisent biclogically active polymer systems,

#Demonstrating the functionality of the multi-stimub respotisive innovatree architectures; Testng the
obtained materials i vifro andin vive, for gplications in medical and pharmacentical fields;
#Dissemination on large scale of the mformation m order to sirength cooperation with external
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Project stage

Phase Il]l]'?' {::lused)' 1. 1l] 2007 - 3.12. Il]l]'?
characierivation of mmifi-stermii-vesponsive materialy

O Achieving a theoretical base of systematized up-dated information concerning:

* the possthilities of ohtaining of smart polymeric materials responsive to various
external stimuli, having different architectures which vary with ermvirnnmental
conditions;

* the role of polysaccharides tno obiain new smart polymeric materials;

* the role of poly(N-isopropylacrylamide) to ohiain smart polymeric materials;

* gindy of the possihilities of "smart"” polymeric materials obtaining by comhbining the
natural and synthetic polymers in interpolymeric complexes, copolymers and hydropels.

UPreliminary experiments to obtain “smart" polymeric materials, multi-stimuoli
responsive (interpolymeric complexes, polymeric netemrlks, grafted copolymers).
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Results dissemination/Stage 2007

o Large scale dissemination through weh page;

o Publication of scientific papers according to project ohjectives —
2 papers;

o Oral and poster contributions at different scientific conferences—
2 presentations;

o Patents;

o Publication of a hook bhased on systematized information on
smart multi-stimuli responsive polymeric materials - editing.
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