
 

 

 

 
Abs

synthetic pol
(type I colla
aqueous solu
was evaluate
and quantitat
assay). Evalu
matrix metal
of biocompat

Key
cell line, bioc
 

Int
Poly

polymer sy
challenge 
developmen
materials w
physical a
machinabili
biocompatib
conducted w
emphasis on
used in hum
biosynthetic
materials 
component 
biocompatib
[LUNGU, 2004]. 
materials 
fibronectin,
glycosamin
sulfate, hy
sequence w
adhesion p
mostly extr
from differ
containing 
component 
a high degr
maintained 
organism [G

widely used
them a seri
composition
mechanical 

 

Banat’s 

Contact

COLLA

Elena

1National Ins
Splaiul Incep

stract: New p
lymer (polyet
agen from bov
utions of comp
ed by direct co
tive methods 
uation of thes
lloproteinases 
tibility was PE

ywords: synth
compatibility,

troduction 
ymer blends
stem is of p
for scientif

nt of new m
with high per
and mecha
ity, bio
bility [UTRACK

worldwide h
n replacing t
man and vet
c (bioartific
contain at 

that aim
bility of th
Natural com
may be a
 elastin), or a
oglycans 
yaluronic a

with a role in 
process. Th
racellular m

rent tissues. 
an extracted
of connectiv

ree of biocom
for longer 

GIUSTI, 1996]. S
d to obtain 
ies of advan
n, low imm

properties,

 University of 

: web: http://

AGEN USE
OF P

a Utoiu1, Ma

stitute of Resea
pendentei 296

polymeric ma
thylene glycol
vine tendon).
ponents and dr
ontact method
(determinatio
e materials in
(MMP) by zy

EG: Col 1:1 in
hetic polymers
, cell viability

s or a multic
articular inte
fic research

mixtures wer
rformance in

anical char
degradability
KI, 1989] Recen
have put an 
the synthetic
terinary med
cial) materia

least on
ms to enh
he material 
mponent of b
a protein 
a polysaccha

class (c
acid), or a
cell recognit

hese compo
matrix macro

Bioartificial
d and purifi
ve tissue typi
mpatibility a

in contact 
Synthetic pol

biomaterials
ntages such a
munogenicity
, and abili

f Agricultural 
Tim

Department 
dse.usab-tm.r

E IN BIOC
POLYETHY

ria Lungu1, 

arch and Dev
6, Bucharest, R

aterials were
l–PEG) with
. The blends
rying of these

d, both qualita
on of cell viab
nteraction with
ymography. It
n combination
s, natural poly
, matrix metal

component 
erest and a 

h. As the 
e obtained 
n terms of 
racteristics, 
y and 
nt research 
increasing 

c materials 
dicine with 
als. These 

ne natural 
hance the 

concerned 
bioartificial 

(collagen, 
aride of the 
chondroitin 
a peptide 
tion or cell 

onents are 
omolecules 
l materials 
ied natural 
ically have 
and can be 

with the 
lymers are 
s, showing 
as uniform 
y, suitable 
ity to be 

 Sciences and 
misoara, 
 of Exact Scien
ro, e-mail: sec

50 

COMPATIB
YLENE GL

Viorica Co
 

velopment for B
Romania, e–m

prepared by
a natural poly
were process

e mixtures. In 
ative methods
bility in a cul
h cell culture 
t was found th
n ratio. 
ymers, mixtu
lloproteinase.

sterilize
capacity
polyme
medicin
not tox
provide
environ
and ela
series 
implant
for act
polyme
strength
media a
and
bioartif
function
charact
biocom
[DUMITRI

prepare
by bi
(polyeth
(collage
most
comme
suspens
the form
weight
These d
the initi

O–CH2

 Veterinary M

nces, 
cretariat_dse

BILITY EN
LYCOL 

roiu1, Anca 

Biological Sc
mail:elenaroxa

y mixing a b
ymer with hig
sed in the for
vitro biocomp
 (cytochemica

lture of human
was also mad
hat the mixtur

ures, polyethy

ed without c
y biodegrad

eric material
ne, it must m
ic, to be wel

e stability
nment. These
astin protein
of collage

ts, haemosta
tive princip
ers are cha
h, thermal 
actions. Mixt

biological
ficial polyme
nal prope
eristics of

mpatibility, a
IU, 1994]. The
e new bioar
ioactivation
hylene glyco
en). Polyeth

important
ercially. It is 
sion of ethyl
m of solid or

between
different form
iator used in
Chemical fo

–)n–CH2–OH
PEG has lo

Medicine from

e@usab-tm.ro

NHANCE  

Oancea1 

iences, 06300
ana@yahoo.co

biodegradable
gh degree of b
rm of membr
patibility of p
al staining cel
n dermal fibr

de by analyzin
re variant with

lene glycol, c

changing the
dation [VERT

can be effec
meet the foll
ll tolerated b

y in the
e are feature
ns carry, be
n biomater

atic agents o
ples [VERT, 1

aracterized b
stability a

tures of synt
macromo

er materials 
erties and
f biodegra
at a relative
e aim of th
rtificial mate

of synth
ol) with a n
ylene glycol

syntheti
made by pol

lene oxide an
r liquid havin
300 and 

ms of polyme
polymerizat

ormula is HO
H. 
ow toxicity a

m 

o 

031,  
om 

e, water solub
biocompatibil
ranes by mixi
olymer mixtu
lls with Giem
roblasts by M
ng the activity
h the best deg

collagen, NCT

e structure a
T, 2007]. For 
ctively used 
lowing criter
by the body,
e biologic
s that collag
eing known
rials used 
or drug carrie

996]. Synthe
by flexibili

and biologic
thetic polyme
olecules a
with enhanc

d convenie
adability a
ely low pri

his work is 
erials obtain

hetic polym
atural polym
l (PEG) is t
c polyme
lymerization
nd marketed
ng a molecu
10000000g/m
er are given 
tion. 
O–CH2– (CH

and is therefo

 

uble 
lity 
ing 

ures 
msa) 

TT 
y of 
ree 

TC 

and 
a 

in 
ria: 
 to 
cal 

gen 
n a 

as 
ers 

etic 
ity, 
cal 
ers 
are 
ced 
ent 
and 
ice 
to 

ned 
mer 
mer 
the 
ers 

n in 
d in 
ular 
ml. 
by 

H2–

ore 



 

us
as
fa
m
he
ne
us
em
us
w
us
co
m
dr
199

bi
en

m
po

gl
m
65
it 
co
co
bo
5.
bi
m
all
ho
m
wi
at 
w

m

be
co
pr
wh
re
bo
in
m
ca
im

 

sed in the cl
s basis for l
ace cream an

medications su
epatitis C o
eutropenia. R
se of PEG f
mployed in 
sed PEG 40
eight of 400
sed to obtai
ollagen–synth

medical uses, 
ressings for w
95; PIEPER, 20

iopolymer th
nzymatic deg

 
Mate
Obta

mixtures fr
olymers 

A so
lycol (PEG

maintained un
5°C for 24 ho

was made 
ombination 
ollagen–Col, 
ovine tendon
5, with 0.57

iodegradable
mixtures, they

low air 
omogenizatio

mixtures were
ith polyethyl
33°C for 1

ere elastic m
Bioco

mixtures 
Bioco

ehavior of 
ontexts. Thi
roperties of 
here or how
flected in h

ody (human
nteraction de

medical devic
atheters etc.)
mplants are u

 

A

linical and p
axatives, in 
nd in combi
uch as alpha
or filgastrin
Recent studi
for the encap
gene therap
000 (SERV
00 g / ml. C
n composite
hetic polym

including d
wounds and 
02]. Collage
hat allows 

gradation [MO

erial and m
ining o

rom synthe

olution of 
G) was pr
nder stirring
ours. After c
mixtures in
with a 

obtained in 
n, in the form
7% dry wei
 synthetic p
y are left o
bubbles fo
on of blends
e cast on g
lene film, th
2h. The resu

membranes of
ompatibility

mpatibility 
(bio)mater

s term refe
a material, 

w to use it. 
ow biomater
n or anima
etermines th
ces (pacemak
). Modern m

usually made 

Available on-lin

Banats

pharmaceutic
the compos

ination with
a–interferon 
n for treatm
ies have sho
psulation of
y. In our st

VA) with m
Collagen is a
e materials

mer for a va
dialysis mem
artificial skin

en is know
cell adhesi

OLDOVAN, 2004].

ethods 
of cond
etic and n

10% polye
repared an
g on water
omplete diss

n different r
natural p

our laborato
m of a gel w
ight. Once p
polymer–biop
overnight at
ormed whi
s to disappea
glass plates
en dried in t
ults of cond
f different siz
y testin

refers t
rials in d
ers to the 

without sp
Biocompati

rial interacts
al) and ho
he effective
kers, hip pro
medical devi

of a single m

ne at http://dse.

s Journal of 
2011, II(

51

cal field 
sition of 

various 
to treat 

ment of 
own the 
f vectors 
tudy we 

molecular 
a protein 
such as 

ariety of 
mbranes, 
n [AUGER, 

wn as a 
ion and 

ditioned 
natural 

ethylene 
nd was 

bath at 
solution, 
ratios of 
polymer: 
ory from 
with pH 
prepared 
polymer 
4°C to 

ile the 
ar. PEG 
covered 

the oven 
ditioning 
zes. 
g of 

to the 
different 
specific 
ecifying 
bility is 
s with a 
ow this 
ness of 

ostheses, 
ices and 
material, 

usab-tm.ro/en/

 Biotechnolog
(3), 

1 

just from
biocompa

In
Th

prepared
evaluate q
These me
sections a
radiation
testing w
For direc
membrane
Tests wer
derived fr
musculus)
European
(ECACC)
supplemen
(SFB), 1
neomycin
CO2 humi

M
monitored
phase con

B
assessed
(cytochem
quantitativ
morpholog
well plat
cells/ml. A
brought in
and 48h, t
washed w
20°C), st
photograp
Zeiss Ob
was dete
spectropho
conversion
dimetiltiaz
formasan
mitochond
Formasan
the numb
spectropho
crystals in
experimen
5x104 cell
at 37°C i
for 24 hou
incubation

/bjb.html 

gy 

m the nee
atibility. 
n vitro bioc
he obtaine
for in vitr

qualitatively
embranes w
and sterilize

for 24 h
as done by 

ct contact it
e of 5 mm2

re performe
rom connecti
), clone 92

Collection
) and m
nted with 1
% PSN (p

n) in an incu
id atmospher

Morphology
d using an in
ntrast. 
iocompatibil

both by
mical staining
ve methods
gy analysis, 
tes with st
After adhere
nto contact w
the cells so g

with PBS, fixe
tained with 
phed using
server Axio
ermined by
otometric m
n of brom
zol (MTT) 

crystals
drial dehydro

n quantity pro
er of living 
otometrically

n a suitable s
nt cells were
ls/ml in 24–w
n humid atm
urs to allow
n, medium

ed to inc

compatibili
ed membr
ro testing i

y their bioco
ere processe
ed by expos
hours. Bioc

direct cont
t was added
2/500μl cell 
ed on NCTC
ive tissue of 
29 obtained 
n of Cel

maintained 
0% fetal bo

penicillin, st
ubator at 37
re. 
and cell g

nverted micr

lity of biopo
qualitative

g cells with G
(MTT assa

cells were se
tandard den
ence (24h), 
with the samp
grown and t
ed with cold 

Giemsa so
an optical 

o Vision. C
y MTT a

method is ba
ide–2–difeni

to insolu
under the 
ogenases in 
oduced is pro
cells and is

y after dis
solvent. For c
e seeded at 
well plates an
mosphere w
the cells adh
was careful

crease their

ity testing 
anes were
in order to
ompatibility.
ed in 5mm2

sure to UV
compatibility
tact method.
d one piece

suspension.
C cell line,
mouse (Mus

from The
ll Cultures

in MEM
ovine serum
treptomycin,
7°C and 5%

rowth were
roscope with

olymers was
e methods
Giemsa) and

ay). For cell
eeded in 24–
nsity 5x104

culture was
ples. At 24h

treated, were
methanol (–
olution and
microscope

Cell viability
assay. This
ased on the
iltetrazolium
uble purple

action of
living cells.

oportional to
s determined
ssolving the
cell viability
a density of
nd incubated
ith 5% CO2

hesion. After
lly removed

r 

e 
o 
. 
2 

V 
y 
. 
e 
. 
, 
s 
e 
s 

M 
m 

, 
% 

e 
h 

s 
s 
d 
l 
–
4 
s 
h 
e 
–
d 
e 
y 
s 
e 

m 
e 
f 
. 

o 
d 
e 
y 
f 
d 
2 
r 
d 



 

 

and replac
sections we
After 24h a
MTT soluti
the cells we
Later form
dissolved w
absorbance 
Tecan plate

An
metallopro

Eva
interaction w
analyzing 
metalloprot
controlling 
1997]. 

MM
zymography
SDS–polyac
8% with 
porcine ski
with non r
loaded with
protein / we

Zym
concentratio
gel. After m
Triton X–
stage is foll
buffer TRIS
37°C, 18h.
stained with
enzyme acti
characterist
 

 

 

Figure 1.

 

Banat’s 

Contact

ed with fr
ere placed o
and 48h, med
ion was add
ere incubated
masan cry
with isoprop
was measur

 reader. 
nalysis of th
oteinases (M
aluation o
with cell cul

the ac
einases (MM
tissue remo

MP–s analy
y. Zymograp
crylamide g
1mg/ml ge

in, Sigma). 
reducing bu

h equal amo
ell). 
mography ra
on and at 17
migration th
100 solutio
lowed by inc
S–HCl 50mM
. After dev
h Comassie 
ivity being d
ic transparen

 Membranes
15%

 University of 

: web: http://

resh culture 
over the sub
dium was rem
ded (0.25 m
d at 37°C fo

ystals form
panol. Disso
red at 570 n

he activity o
MMP) 

of these 
lture was als
ctivity of 
MP–s) respo
odeling pro

ysis was 
phy was per
gel electroph
latin (Type
Samples we

uffer and w
unts of prot

an at 13 m
7 mA in the
he gel was 
on (Sigma). 
cubation in d

M, pH 8, CaC
veloping the
Blue R solu

detected by p
nt bands. Re

s made of po
% PEG; C–50

f Agricultural 
Tim

Department 
dse.usab-tm.r

medium; 
strate cell. 
moved and 

mg/ml) and 
or 3 hours. 

med were 
olved dye 

nm using a 

of matrix 

materials 
o made by 

matrix 
onsible for 
cess [PAUL, 

done by 
rformed on 
horesis of 

e A from 
ere treated 

wells were 
tein (2.5μg 

mA in gel 
 migration 
washed in 

Washing 
developing 
Cl2 5mM at 
e gel was 
ution 0.2%, 
presence of 
eading and 

lymers in the
0% Col, 50%

 Sciences and 
misoara, 
 of Exact Scien
ro, e-mail: sec

52 

analysis
Lourma

synthet
new cla
particul
by thes
biologic
biocom
propert
price [Y

extensiv
biotech
because
include
biologic
polyme
way in
medica

natural
a variet
Table 1

Com

Samp
1
2 
3 
4 
5 

 

 

e folowing m
% PEG; D–70

 Veterinary M

nces, 
cretariat_dse

s of gels
at Vilber den

 
Results an
Polymer

ic and natu
ass of mater
lar as bioma
e blends as b
cal c

mpatibility), 
ies, ease of

YANNI, 1995]. N
vely investi

hnological an
e of their
e their non–t
cal compati

er with a syn
n the prepara
l application
There have
(Col) and sy
ty of combi

1. 

mbination r
m

ple no. %

10
15
50
30

mix ratios: A–
0% Col, 30%

Medicine from

e@usab-tm.ro

was perfo
nsitometer (F

nd discussio
mixtures c

ural polymer
rials, drawin

aterials. The 
biomaterials

characteristic
and suitabl
manufacture

Natural polym
igated as a
nd biomedic

unique pro
toxicity, deg
ibility. Mix

nthetic one is
ation of bio

ns [MOLDOVAN, 

e been mad
ynthetic (PEG
nation ratios

ratios of Co
mixtures 

% PEG 

00 
5 
0 
0 

–100% Col; 
% PEG. 

m 

o 

rmed with 
France). 

on 
consisting 
rs represent
ng attention 
success show

s is due to bo
cs (hi
le mechanic
e and low co

mers have be
a resource f
al applicatio

operties whi
gradability a
xing a natu
s an alternati
omaterials w

2008]. 
de mixtures 
G) polymers
s, as shown 

Table
l and PEG 

% Col 
100 
 
85 
50 
70 

B–85% Col,

 

a 

of 
t a 

in 
wn 
oth 
igh 
cal 
ost 
een 
for 
ons 
ich 
and 
ural 
ive 

with 

of 
s in 

in 

e 1 

, 



 

as
pa
pr
ca
th
PE
co
m

cy
w
m
cy
sig
go
PE
de
(b
be
3, 
an
th
co
sy
 

 

 

Obtain
ssessed mac
arameter b
rocessing of 
an be used a
hat membran
EG shows n
ombination 

membrane ela
Fragm

 
Accor

ytotoxicity o
as found tha

mixed with 
ytotoxic, mix
gnificant in
ood biocomp
EG's associa
enatured) le
between 80.9
etween 87.03
 4 and 5) th

nd 82.55% a
he cytotoxic
oncluded tha
ynthetic poly

 

A

ned membr
croscopically
being essen

the material
as biomateria
nes obtained
no elasticity,

with collag
sticity and st

ments of m

Sample n
Cc – contr
1 
2 
3 
4 
5 

rding to Euro
of SR EN I
t although sy
the biopoly

xing it with 
ncrease in 
patibility w

ation with na
ed to a be
99% and 8
3% and 96.7
han simple P
at 48h–samp
ity by MT
at the mixt
ymer PEG a

Figure 2

Available on-lin

Banats

rane elastici
y (Figure 
ntial for
ls submitted
als. It was o
d from solu
 they are br
gen, was a
trength. 

membranes o

Cell via
o. 
rol culture 

opean standa
ISO 10993–
ynthetic poly
ymer was 
collagen lea
viability, th

was achieved
ative collage
etter cell v
4.90% at 2

79% at 48h–
PEG (80.34%
ple 2). After
TT method, 
ture contain
and natural p

2. NCTC L92

ne at http://dse.

s Journal of 
2011, II(

53

ity was 
1), this 

further 
so they 

observed 
ution of 
rittle; in 
acquired 

obtained 

ability for a
MTT 2
100.00
89.24 
80.34 
80.99 
84.90 
81.55 

ard scale 
–5:2003, 
ymer not 

slightly 
ads to a 
herefore 

d. Thus, 
en (non–
viability 
24h and 
–samples 
% at 24h 
r testing 

it was 
ning the 
polymer 

29 control cu

usab-tm.ro/en/

 Biotechnolog
(3), 

3 

from samp
terms of b
viability
determina
percentage
in which t

Th
that show
assay afte
the prese

analyzed sam
24h (%) 

Col in a r
biocompa
was analy
were subj
morpholog
or absence
polymeric
obtained f
obtained
NCTC L9
no appare
similar t
morpholog
microscop
results a

ulture at 48 h

/bjb.html 

gy 

ples 1–5 (Ta
biocompatibi

(MTT tes
ations wa
es of living 
the samples w
he results ar

ws cell viabil
er 24 and 48
ence of th

mples 
MTT 48h (
100.00 
91.30 
82.55 
90.12 
96.79 
87.03 

ratio of 1:1
atibility. Sam
yzed by the M
ected to qua
gy of the cel
e (Control c

c materials w
from this ana
by MTT m

929 line cha
ent changes; 
to that of
gy was
py, after G
are present

 

hours of culti

able 1) were 
ility by dete
st). As a 
as establi
cells in the e
were introdu
re presented
lity determin
8 hours of cu
he analyze

(%) 

gave the be
mples whose 
MTT quantita
litative analy
lls grown in 
ulture–Cc) o

was observed
alysis confirm
method. Ce
aracteristic m
the issue of 
control cu

analyzed 
Giemsa colo
ted in Fig

ivation 

analyzed in
rmining cell

result of
ished the
environment

uced. 
d in Table 2
ned by MTT
ultivation in

ed samples.

Table 2

est degree of
cytotoxicity

ative method
ysis method:
the presence

of respective
d. The results
med the data
ells retained
morphology,
f culture was
ulture. Cell
by optical

oration. The
gures 2–4.

n 
l 
f 
e 
t 

2 
T 
n 
.
 

2 

f 
y 
d 
: 
e 
e 
s 
a 
d 
, 
s 
l 
l 
e 
.



 

 

 Figure 3. M
non–mixed

Figure 4
collagen 

 
Gel

sensitivity 
(MMP2 an
MMP's. Th
the represen
not reflects
MMP's lar
samples stu
always acco
its active fo
MMP–sized
expressed: 
nature. The
detected M

 

Banat’s 

Contact

Morphology 
, after 48 hou

4. Morpholog
(3, 4, 5), aft

w

latin zymogr
in detectin

nd MMP9) 
herefore, in 
ntation of th
s their level 
rgest amou

udied were pr
ompanied by
orms. The fa
d member w
its expressio
e next cate

MMP was M

PEG

 3 

 University of 

: web: http://

of cells grow
urs of cultiva

monolay

gy of cells gr
er 48 hours. 
which shows

raphy shown
ng gelatinas

compared 
the analyse

he other type
of quantita

unts detecte
roMMP2 (64
y variable a
act is that M
which is eq
on is of phy

egory as ab
MMP9 (96 k

G 

f Agricultural 
Tim

Department 
dse.usab-tm.r

wn in the pre
ation. It show
yer similar to

rown in the p
Note that ce

s a good degr

n increased 
se activity 

to other 
ed samples 
es of MMP 
ative rigor. 
ed in all 
4–62 kDa), 
amounts of 
MMP2 is a 
qually well 
ysiological 

bundant of 
kDa) in its 

 5 

 Sciences and 
misoara, 
 of Exact Scien
ro, e-mail: sec

54 

esence of nat
ws a cellular
o those in Fig

presence of P
lls do not sig
ree of their b

latent f
samples
quantity
presenc
cells [C

mixture
amount
of 4–5%
glycol (
of M
accomp
appear
inconcl

C

 
 

 4 

 Veterinary M

nces, 
cretariat_dse

tural and syn
morphology

gure 2 (Cc).

PEG membra
gnificantly ch
biocompatibi

form. Latent
s studied. It 
y of MMP9
ce of an infla

AMPEAN, 2000].
e studied sh
t of MMP9 e
% (Figure 5)
(sample 2). 

MMP9 (84 
panies a laten

on zymo
lusive ba

Col 

Medicine from

e@usab-tm.ro

nthetic polym
y and appeara

anes and non
hange their m
lity. 

MMP9 was
is also kno

9 is an ind
ammatory pr
. All three v

hown a low
expressed, w
) from simpl
Generally, t

kDa), w
nt form at 48
ography ge
arely vis

 

m 

o 

mer membran
ance of the c

n–denatured  
morphology, 

s present in 
wn as a larg
dicator of t
rocess in tho
variants of t
profile of t

with a decrea
le polyethyle
the active fo

which usua
8 hours did n
el or show
sible trac

 

 

 

nes 
cell 

all 
ger 
the 
ose 
the 
the 
ase 
ene 
rm 

ally 
not 
wn 
ces

 

 



 

stu
ac
ac
th
in

bi
bi
(p
(n

m
bi
bi
in

go
bi
aim
bi
 

1. 
Ha
2. 
H.
ma
bin
In
20
3. 
Po
Bo
4. 
the
Po
5. 

 

Figu

 
The 

udied PEG–
ctivity of mat
ctive form), w
hat these mix
nflammatory 

 
Conc
It ca

ioartificial 
ioactivation 
polyethylene 
non–denature

Mixtu
membranes 

iocompatibili
iocompatible
n 1:1 combina

Using
ood optio
iocompatibili
ming to 
iomedical app

Refer
Utracki, L

anser Publishe
Lungu, M; 

.; Vasile, C.; 
aterials based
nary PVC/ 
ternational J

004, 53, pp. 52
Giusti, P.; 

olymeric Mat
oca Raton, Flo

Vert M., Po
e past vs. str
olymers Scien

Yanni, J., M

 

A

ure 5. Zymo
and m

MMP–s ac
–Col mixtur
trix enzymes
which means
xtures of pol
effect in a liv

clusions 
an be con
materials w

of a s
glycol) with

ed type I coll
ures conditi

were teste
ity and we c

e variant of m
ation ratio. 
 collagen typ
on for 
ity of sy
realize new
plications. 

rences 
L., Polymer 
ers, Munich, 1
Pascu, M.C.;

Moldovan, L,
d on PVC/nat

hydrolyzed
Journal of  
25–540. 

Lazzeri, L.; 
terials Encyc
orida, 1996. 
olymeric biom
rategies of th
ce, 2007, 32, p
Making PVC

Available on-lin

Banats

graphy gel f
markers used 

tivity analy
res shown a
s (MMP9–la
s a lower po
lymers to in
ving tissue.

ncluded tha
were prepa
synthetic p
h a natural p
lagen). 
oned in fo
ed in ter
an indicate t
mixture: PE

pe glycoprot
increasing

ynthetic po
w material

Alloys and 
1989. 
; Bumbu, G.G
, Bioartificial 
tural polymer
d collagen 
Polymeric M

Cascone, M
clopedia, CRC

materials. Stra
he future, Pr
pp. 755–761.
 more Biocom

ne at http://dse.

s Journal of 
2011, II(

55

for Col (1), P
in the experi

ysis for 
a lower 

atent and 
ossibility 
nduce an 

at new 
ared by 
polymer 
polymer 

form of 
rms of 
the most 

EG / Col 

teins is a 
g the 
olymers, 
ls with 

Blends, 

G.; Darie, 
polymer 

r blends: 
blends, 

Materials, 

M.G., The 
C Press, 

ategies of 
rogres in 

mpatible, 

usab-tm.ro/en/

 Biotechnolog
(3), 

5 

PEG (2), mix
iment: MMP

Medical De
6. Dumit
Dekker Inc
7. Auger
R.; Trembl
L., Skin 
engineering
Dev Biol, 1
8. Pieper
J.H.; van 
collagen m
and pot
Biomateria
9. Moldo
Oprita, E.I
of porou
interaction 
Biological 
10. Paul, R
T.J.; Watk
Bailey A.
Study of a
Int J Bioch
220. 
11. Moldo
Macocinsc
characteriz
polymeric 
Optoelectro
12. Campe
Efimov, N
on gelatino
human oste
Biochem, 2
 

 

/bjb.html 

gy 

tures of PEG
P–2 and MMP

evice Technol
triu, S., Polym
c., New York, 
, F.A.; Lo´pe
lay, N.; No¨el

equivalents
g using huma
1995, 31, pp. 4
r, J.S.; van de
Kuppelvelt, 

matrices: pre
tential for 
als, 2002, 23, p
ovan, L.; Buzg
I.; Oancea, A
s collagenou

with huma
Sciences, 200

R.G.; Tarlton,
kins, P.; Mar
.J., Biomech
a Standardize
hem Cell Bio

ovan L., Crac
hi D., Boj

zation of 
materials 

on Adv Mat, 2
ean A.; Calo
.; Buzgariu, W
olytic activity
eoarthritic cho
2000, 4(2), pp

 

G–Col (3, 4, 5
P–9. 

logy, 1995, 20
meric biomate

1994, pp. 1  
ez–Valle, C.A
l, B.; Goulet, 
 produced 

an collagens, 
432–439. 
er Kraan, P.M
T.H., Crossli
eparation, ch

cartilage 
pp. 3183. 
gariu, W.; Cra
.; Zarnescu, O
us matrices 
an fibroblasts
04, 3–4, pp. 3–
, J.F.; Purslow
rshall, F; Fer
hanical and 
d Wound He

ol, 1997, 29, 

ciunescu O., 
in D., Prep

new bioc
for medic

2008, 10(4), 9
oianu, M.; A
W, Effect of in
y and cell m
odrocytes in c
. 113–129. 

Received: J
Accepted

5)  

0, pp. 1. 
erials, Marcel

A.; Guignard,
F.; Germain,
by tissue–

In Vitro Cell

M.; Veerkamp,
inked type II
haracterization

enginering,

aciunescu, O.;
O., Obtaining

and their
s, Romanian
–10. 
w, P.P.; Sims,
rguson, M.J.;

Biochemical
ealing Model,
(1), pp. 211–

Zarnescu O.,
paration and
ompatibilized

cal use, J
42–947. 

Alexandru D.;
nterleukin–1β

morphology of
culture, J Med

January 8, 2011
d: April 21, 2011

l 

, 
, 
–
l 

, 
I 
n 
, 

; 
g 
r 
n 

, 
; 
l 
, 

–

, 
d 
d 
J 

; 
β 
f 
d 

1 
1 


