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PREPARATION AND CHARACTERIZATION OF COLLAGEN:AMORPHOUS CALCIUM PHOSPHATE COMPOSITES
ABSTRACT. Collagen:amorphous calcium phosphate compositions were prepdred by lyophylizdtion dnd spongious composites for regeneration of bone defects
were obtdined. The spongious composites were characterized by Fourier transform infrd-red (FT-IR) spectroscopy, scanning electron microscopy (SEM), water
absorption dnd enzymatic degraddtion by collagendse. The results showed spongious composites with interconnected pores with embedded particles of mineral
phdse. Their biodegradation is less for the composite with 75% dmorphous cdlcium phosphate (ACP3), ds results of FT-IR and colldgenase degradation showed. Due
totheir properties, the obtained composites could be potential biomaterials for bone tissue engineering.
KEY WORDS: composite, collagen, amorphous calcium phosphates, enzymatic stability.

PREPARAREA Sl CARACTERIZAREA COMPOZITELOR COLAGEN:FOSFAT DE CALCIU AMORF
REZUMAT. Compozitele colagen:fosfat de calciu amorf au fost preparate prin liofilizare, obtinandu-se astfel compozite poroase pentru tratarea defectelor osoase.
Compozitele poroase au fost caracterizate prin spectroscopie in infrarosu cu transformata Fourier (FT-IR), miscroscopie electronicd (SEM), absorbtie de apa si
degradare in colagenazd. Rezultatele au evidentiat compozite poroase cu o retea de pori interconectati si particule ceramice incorporate. Biodegradarea
compozitelor cu 75% fosfat de calciu amorf (ACP3) se realizeaza mai lent, fapt sustinut de rezultatele obtinute prin FT-IR si degradarea cu colagenaza. Datoritd
proprietatilor acestora, compozitele obtinute ar putea fi biomateriale pentruingineria tesutului osos.
CUVINTE CHEIE: compozite, colagen, fosfat de calciu amorf, stabilitate enzimatica.

LA PREPARATION ET LA CARACTERISATION DES COMPOSITES COLLAGENE: PHOSPHATE DE CALCIUM AMORPHE

RESUME. Les composites colldgéne: phosphéte de cilcium dmorphe ont été obtenus par lyophilisdtion, en obtenant dinsi des composites poreux pour le triitement
des défauts osseux. Les composites poreuses ont été caractérisés par |a spectroscopie infrarouge a transformée de Fourier (FT-IR), I8 microscopie électronique a
baldydge (MEB), I'absorption d'edu et |a dégradation par | collagéndse. Les résultats ont montré des composites poreux dvec un réseau de pores interconnectés et
de particules céramiques incorporées. La biodégradation des composites avec du phosphate de calcium amorphe (75% ACP3) se fait plus lentement, fait confirmé
par les résultats obtenus par FT-IR et par |a dégradation par 1a collagéndse. En raison de leurs propriétés, les composites obtenus peuvent étre biomatériaux pour
I'ingénierie tissuldire osseuse.

MOTS CLES: composites, collidgene, phosphéte de cilcium dmorphe, stabilité enzymatique.

INTRODUCTION INTRODUCERE

Bone tissue engineering provides 3 new way for
regenerating bone tissues to repair damaged or
diseased ones completely [1]; the technique should
have a highly porous network as a scaffold to promote
cells proliferation in vitro and finally form bone tissues
inthebody[2, 3].

The scaffolds are made of biodegradable
materidls with biocompatibility for eliminating host
immune rejection response, biodegradability for
ensuring complete tissue regeneration in the repair

Pentru refacerea osoasa completa sau partiala a
defectelor osoase, ingineria tesutului osos ofera o noua
modalitate de regenerare osoasa [1], folosind o
arhitectura tridimensionala extrem de poroasa, care sa
favorizeze proliferarea celulara in vitro pentru cain final
saducalaformareade tesut ososincorpuluman(2, 3].

Scaffoldurile sunt realizate din materiale
biodegradabile, biocompatibile pentru a elimina
raspunsul imun din partea gazdei; sunt biodegradabile
pentru a asigura regenerarea completa a tesutului osos
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drea, and osteoconduction for facilitating bone
formation.

In the clinical setting, bone grafting procedures
are frequently performed {o enhance bone repair and
regeneration in a variety of clinical conditions. Bone
grafting options vary from autologous bone to several
bone graft substitutes. Many biomaterials including
polymers and inorganic/organic composites have been
prepared, daiming to act as scaffolds for bone tissue
engineeringinrecentyears [4, 5].

Collagen scaffolds have been reported to
promote, attach, differentiate and grow osteoblast
cells and to enhance bone formation. The disadvantage
of using collagen as a biomaterial for tissue repair is its
high degradation rate, which rapidly leads to loss of
mechanical properties [6]. Development of
biocomposite materidls for hard tissue repdir or
replacement has been an active resedrch area in the
recentyears [7].

The incorporation of different calcium phosphate
ceramics into the polymeric matrix could improve not
only the mechanical properties of the material, but also
its biodctivity and biological behaviour [8]. The main
driving force behind the use of cdlcium
orthophosphates as bone substitute materials is their
chemical similarity to the mineral component of
mammalian bones and teeth [9].

Amorphous calcium phosphates (ACPs) represent
da unique class of biomedically relevant calcium
orthophosphate salts, having variable chemical
properties, but essentially identical glass-like physical
properties. Amorphous calcium phosphate (ACP) is an
essential mineral phase formed in mineralized tissues
and the first commercial product as artificial
hydroxyapatite.

It has been demonstrated that ACP has better
osteoconductivity and biodegradability than tricalcium
phosphate and hydroxyapatite in vivo [10]. Moreover, it
can incredase alkaline phosphatdase activities of
mesoblasts, enhance cell proliferation and promote
cell adhesion. The unique role of ACP during the
formation of mineralized tissues makes it & promising
candidate material for tissue repair and regeneration.
ACP may also be a potential remineralizing agent in
dental applications [11].

ACP has been widely applied in biomedical field
due to its excellent bioactivity, high cell adhesion,

in zona afectatd si sunt osteoconductive pentru a
facilitaformarea de tesut osos nou.

Printre cele maiintalnite metode care favorizeaza
refacerea si regenerarea osoasa intr-o varietate de
conditii clinice se numard procedurile de grefare
osoasd. In ceea ce priveste grefarea osoasa, aceasta
poate varia de la utilizarea autogrefelor si pana la
substitutie de grefe osoase. In ultimii ani, in ingineria
tesutului osos, o atentie deosebitda a fost acordata
numeroaselor biomateriale care au fost dezvoltate ca
scaffolduri, printre acestea enumerandu-se polimerii si
compozitele de tip anorganic/organic[4,5].

A fost raportat faptul ca suporturile pe baza de
colagen promoveaza atasarea, diferentierea si
cresterea celulelor osteoblaste si favorizeaza formarea
noului os. Dezavantajul utilizarii colagenului ca
biomaterial pentru refacerea tesutului consta in viteza
sa de degradare mare, care duce la o pierdere rapida a
proprietatilor mecanice ale acestuia [6]. Dezvoltarea de
noi biomateriale compozite pentru refacerea sau
substitutia tesutului dur este unul din domeniile foarte
active din ultimiiani[7].

Incorporarea diferitelor tipuri de fosfati de calciu
intr-o matrice polimerica poate duce nu doar Ia
imbunatdtirea proprietatilor mecanice, dar si a
bioactivitatii si a comportamentului biologic al
materialului final [8]. Principala motivatie in utilizarea
ortofosfatilor de calciu ca material de substitutie
0soasd este asemdnarea chimica cu faza minerala
prezentaintesutul osos [9].

Fosfatii de calciu amorf (ACP) reprezintd o clasa
unica a sarurilor de ortofosfati de calciu, cu proprietati
fizice si chimice similare biosticlelor. Fosfatul de calciu
amorf este un mineral esential, intalnit in tesutul
mineralizat, fiind primul produs comercializat ca
hidroxiapatita artificiala.

A fost demonstrat faptul ca ACP prezinta
caracteristici de osteoconductivitate si biodegradabilitate
in vivo, mai bune decat HAp si TCP [10]. Mai mult decat
atat, poate duce la cresterea activitatii fosfatazei alcaline
de mesoblaste, sporeste proliferarea si promoveaza
adeziunea celulara. Rolul unic al ACP din timpul formarii
tesutului mineralizat, face din acesta un candidat
promitdtor pentru refacerea si regenerarea tesutului 0sos.
De asemenea, ACP-ul poate fi folosit ca potential agent de
mineralizarein aplicatiile dentare [11].

ACP a fost folosit in mod extensiv Tn aplicatiile
medicale datoritd bioactivitatii remarcabile, ratei de
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ddjustable biodegradation rate and good
osteoconduction [12,13].

Various compounds from calcium phosphate
family have been extensively investigated as hard
tissue repdir materidls due to their excellent
biocompatibility [14]. It has been shown that the rate
of new bone formation coincides more closely with
the resorption rate of poorly crystalline apatites and
ACP [15].

Recently, materials with ACP, hydroxyapatite and
other calcium phosphate family members have been
extensively investigated for alternative bone repair
due to the limitations of traditional materials such as
potential immunogenicity, insufficient supply and so
on[16].

ACP and ACP/biopolymer composites have
emerged as a new class of bone tissue engineering
scaffold materials. It is believed that ACP will be used
even more extensively in the future due to the fast
development of tissue engineering techniques and
applied material science.

The aim of this study is to investigate the influence
of the inorganic component on the morpho-structural
characteristics and biodegradation of some
biocomposites bdsed on collagen (Coll) with
amorphous calcium phosphate (ACP) used in bone
regeneration.

MATERIALS AND METHODS

Materials

Type | fibrillar collagen gel (Coll) having 3
concentration of 2.11% w/w and acid pH (3.2) was
extracted from calf hide by a technology previously
described [17, 18]. ACP particles were purchased from
Plasma Biotal Limited, UK. Collagenase of Clostridium
histolyticum was purchased from Sigma-Aldrich (USA)
and glutaraldehyde (GA) from Merck (Germany).
Sodium hydroxide and phosphate buffer solution (PBS),
pH 7.4 were of analytical grade.

Preparation of Collagen — ACP Composites

Collagen (Coll) gel (1.2%) was the basic material
for composite preparation. ACP particles were added to
collagen at ratios of Coll:ACP = 75:25 (ACP1), Coll:ACP =
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biodegradare controlabile si a unei osteoconductivitati
bune[12,13].

O multitudine de compusi ce fac parte din clasa
fosfatilor de calciu au fost intens investigati ca
materiale de refacere a tesutului osos datorita unei
biocompatibilitati foarte bune [14]. A fost demonstrat
ca rata de formare a noului os coincide cu rata de
resorbtie a apatiteislab cristaline sia ACP-ului [15].

Recent, materialele cu ACP, HAp si alti compusi din
clasa fosfatilor de calciu au fost cercetate in mod intens
ca materiale alternative in refacerea defectelor osoase,
deoarece materialele traditionale prezinta limitari din
punctul de vedere al imunogenicitatii, resurselor care
pot fiinsuficiente etc. [16].

Compozitele pe bazd de ACP si ACP/biopolimer au
format o noua clasa de materiale in ingineria tesutului
osos. Datoritd biocompatibilitatii si osteoconductivitatii
excelente pe care le prezinta, acest tip de material este
adecvat pentru refacerea si substitutia osoasa. Ca
urmare a dezvoltarii rapide a tehnicilor de inginerie
tisulara si stiintei materialelor aplicate, se crede ca pe
viitor materialele de tip ACP vor atrage o atentie si mai
mare asupralor.

Scopul acestui studiu este de a cerceta influenta
fazei anorganice asupra caracteristicilor morofo-
structurale si de biodegradare a biocompozitelor pe
baza de colagen (Coll) cu fosfat de calciu amorf (ACP)
utilizabile in regenerarea osoasa.

MATERIALE S| METODE

Materiale

Colagenul fibrilar de tip | (Coll) cu o concentratie
initiald de 2.11% g/g si pH (3.2) a fost extras din piele
cruda de vitel, conform unei tehnologii descrisa anterior
[17, 18]. Particulele de ACP au fost achizitionate de la
firma Plasma Biotal Limited, UK. Colagenaza din
Clostridium histolyticum a fost achizitionata de la Sigma-
Aldrich (SUA), iar aldehida glutarica (GA) de la Merck
(Germania). Hidroxidul de sodiu si solutia tampon fosfat
(PBS) cu pH 7.4 au fost de grad analitic.

Prepararea compozitelor colagen — ACP

Materialul de baza utilizat la obtinerea
compozitelor a fost gelul de colagen (1.2%). Particulele
de ACP au fost adaugate in colagen in urmatoarele
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50:50 (ACP2), Coll:ACP = 25:75 (ACP3) and then the pH
was adjusted at 7.4. All gels were cross-linked with
0.25% glutaraldehyde (GA) (reported to the weight of
dry collagen), then cast in polystyrene dishes and kept
at 4°C for 24 hours. After the cross-linking they were
freeze-dried (48 hours) in order to obtain porous
scaffolds, as follows: cooling to -40°C (4 h), keeping up
for 8 h, then freeze-dried at -40°C and 0.1 mbar for 10
hours, then heating to +20°C for 18 h dt 0.1 mbar, then
heating (6 h) to 30°C at and finally freeze-dried at +35°C
at 0.01 mbar for 6 hours, using the Christ Model Delta
2-241SCfreeze-dryer (Germany).

FT-IR Spectroscopy

The chemical reaction between the functional
groups of collagen and the ceramic phase was
evaluated by infrared spectroscopy using a JASCO 6200
FTIR Spectrometer. All spectra were recorded in
absorption mode &t 4 cm™ interval nd 160 scins.

Water Up-take

v

The water up-tdake was determined by a
conventional gravimetric procedure, in which pre-
weighed composite samples of 1 cm diameter were
dllowed to swell in distilled water for a period of {ime
(up to equilibrium swelling). Theredfter the samples
were taken out of the water and gently pressed on a
filter paper to remove the excess and weighed again
using a sensitive baldnce. The swelling ratio (SR) was
calculated from the following equation:

concentratii: Coll:ACP = 75:25 (ACP1), Coll:ACP = 50:50
(ACP2), Coll:ACP = 25:75 (ACP3), valoarea pH-ului fiind
ajustata la 7.4. Gelurile au fost reticulate cu 0.25%
aldehida glutarica (raportata la substanta uscata),
turnate in godeuri de polistiren si pastrate la 4°C timp de
24 ore. Pentru a obtine o structura poroasa, dupa
reticulare, probele au fost liofilizate timp de 48 de ore,
dupd cum urmeaza: inghetare la -40°C (4 h),
mentinandu-se apoi timp de 8 h, liofilizate la-40°Csi 0.1
mbar timp de 10 ore, apoi incalzite la +20°Ctimp de 18 h
la 0.1 mbar, incélzite (6 h) la 30°C, iar liofilizarea finald s-a
facut la +35°C la 0.01 mbar timp de 6 h, folosind un
liofilizator Christ Model Delta 2—24 LSC (Germania).

Spectroscopie FT-IR

Reactia chimica dintre gruparile functionale ale
colagenului si faza ceramica a fost evaluata prin
spectroscopie FTIR, cu un spectrometru JASCO 6200
FTIR. Spectrele au fost inregistrate in absorbtie la un
interval de 4cm™si 160 de scandri.

Absorbtia de apa

Absorbtia de apa a fost evaluata prin tehnica
gravimetrica, in care compozitele au fost initial
cantarite, permitandu-le apoi sa se gonfleze in apa
distilatd o perioadd de timp (pana la echilibru). La
intervale regulate de timp, probele au fost indepartate
din apa distilata, presate usor pe hartie de filtru pentru
a indeparta excesul de apa si cantarite din nou.
Cantitatea de apd absorbitd (SR) a fost calculata
conform urmatoarei ecuatii:

SR = (M,— M,)/M, (1)

where M, is the mass of the swollen gel at time t, and M,
isthe mass of the dry gel at {imeO.

Enzymatic Degradation

Enzymatic degradation of composites was
investigated by monitoring the weight loss depending
on exposure time to colldgendse solution. Composites
with 1 cm diameter were accurately weighed, placed
in PBS solution and colldgendse (1 g/mlL) and
incubated at 37°C. At regular intervals the swollen
composites were removed from degradation
solution, blotted dry and weighed. The percent of
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in care M, — masa hidrogelului la timpul t, M, masa
initiala a hidrogelului.

Degradare enzimatica

A fost investigatd prin monitorizarea pierderii de
masa in functie de timpul de expunere la solutia de
colagenaza. Compozitele avand diametrul de 1 cm au
fost cantarite siintroduse in solutie PBS si colagenaza (1
g/mL) si incubate la 37°C. La intervale bine definite de
timp, compozitele gonflate au fost indepartate din
solutia de colagenaza, uscate si cantarite. Pierderea de
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composite degradation wads determined by the
following relation:

% weight loss = (Wi -Wt)/Wi *100

masa inregistrata in urma degradarii a fost calculata cu
urmdtoarea ecuatie:

(2)

% pierdere de masd = (Wi —-Wt)/Wi *100

where Wi, is the initidl weight and W, is the weight after
timet.

Scanning Electron Microscopy

The morphological aspects of the samples
surface, the adhesion of ACP particles into the collagen
matrix and pore interconnectivity were determined by
Scanning Electron Microscopy, with d Philips ESEM XL
30 microscope. The EDX analyses completed the
structural analysis, adllowing an easy identification of
the ceramicphases.

RESULTS AND DISCUSSIONS

FT-IR Spectroscopy

The FT-IR spectra for collagen reference
composite (Coll) showed the characteristic peaks as
follows: 3302 cm™ (3mide A), 3078 cm™ (3mide B), 1636
cm” (dmide 1), 1547 cm” (dmide 1) &nd 1239 cm’
(amide Ill). The phosphate bands dre located between
900 &nd 1200 cm”. The FT-IR medsurements showed
that there are no alterations of triple helix of collagen,
becduse there dre no changes in amide II, lll and
pyrrolidine ring of collagen.

0,8
> 0,6

0,4

Absorbance (a.u.)
Absorbanta (a.u.)

0,2

0,0

unde W, este masa initiala, W, este masa dupa un
timp t.

Microscopie electronica de baleiaj

Aspectele morfologice de la suprafata probei,
adeziunea particulelor de ACP la matricea de colagen si
interconectivitatea porilor au fost evaluate prin
microscopie electronica de baleiaj, Philips ESEM XL 30.
Analiza EDX a completat analiza structurala, permitand
o usoardidentificare a fazei ceramice.

REZULTATE Sl DISCUTII

Spectroscopie FT-IR

Spectrul FTIR obtinut pentru proba de colagen
(Coll) prezintd urméatoarele peak-uri: 3302 cm™ (amida
A), 3078 cm™ (amidd B), 1636 cm ™ (amid& 1), 1547 cm’
(amid& 11) si 1239 cm™ (amid3 ll1). Benzile fosfat sunt
localizate in intervalul 900-1200 cm™. M3suratorile FTIR
au evidentiat faptul ca nu exista alterari ale colagenului
deoarece nu exista modificari ale amidelor II, 1l si ale
inelului pirolidinic din colagen.

——C

——ACP1
——ACP2
——ACP3

Wavenumber (cm™)
Numdr de unda (cm™')

Figure 1. FTIR spectra of the colldgen and composite samples collagen:amorphous cadlcium phosphate
Figura 1. Spectrele FTIR dle probelor de colagen si compozite coldagen:fosfat de calciu amorf
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Water Up-take

All samples absorb a large amount of water in the
first minute. Water up-take kinetics curves presented in
Figure 2 show the same allure for all sdmples. The
higher amount of ceramic, the more dense structure of
matrix, the smaller the pores and thus the less
dbsorbed dmount of water. Thus, compared with the
reference sample (Coll), the amount of water dbsorbed
by the composites is 2-3 times lower; they reached
equilibrium within 24 hours.

60

Absorbtiade apa

Toate probele dbsorb o cantitate foarte mare de
apa in primele minute. Curbele cineticii de absorbtie
prezentate in Figurd 2 prezinta aceedsi dlura pentru
toate probele. Cu cat cantitatea de material ceramic
este mai mare, cu atat matricea este mai densa, porii
acesteid sunt mai mici si, implicit, cantitatea de apa
absorbita este mai mica. Astfel, comparativ cu proba de
referinta (Coll), cantitatea de apa absorbita de cdtre
compozite este de 2-3 ori mai scazuta, ele ajungand la
echilibruintimp de 24 de ore.
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Figure 2. Water absorption profiles of the composites collagen
and collagen:amorphous calcium phosphates composites (ACP, ACP2, ACP3)
Figura 2. Absorbtia de apa a colagenului si @ compozitelor colagen:fosfat de calciu (ACP, ACP2, ACP3)

Enzymatic Degradation

In order to simulate rate of biodegradation and
resorption of composites under in vivo conditions, we
performed in vitro digestion by collagenase. Among
all the enzymes, only collagenase is able to cleave
collagen completely. Coll composite was completely
degraded in less than 4 hours, while the composites
containing ACP were digested more slowly comparing
with collagen (Coll).

The composites with mineral phdse were digested
atdifferent times, as Figure 3 shows.

Degradare enzimatica

Pentru a stimula viteza de biodegradare si
resorbtie a compozitelorin conditii in vivo, s-a realizat o
digestie in colagenaza in vitro. Dintre todte enzimele,
doar colagenaza poate cliva in totalitate colagenul.
Compozitele Coll au fost degradate complet in mai
putin de 4 ore, in timp ce compozitele cu ACP au fost
digerate intr-o perioada mai lunga de timp, comparativ
cu colagenul (Coll).

Dupa cum se poate observa in Figura 3,
compozitele cu faza minerald sunt digerate la intervale
diferite de timp.

Leather and Footwedr Journal 12 (2012) 3




PREPARATION AND CHARACTERIZATION OF COLLAGEN:AMORPHOUS CALCIUM PHOSPHATE COMPOSITES

100 T
90 1
80 1
70 1
60 1
50 1
40 T
30 1
20 1

10 1 ‘

Coll ACP1

mW1h%
mW2h%

W3h%
m W4h%
m WS5h%

m W6h%
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Figure 3. In vitro enzymatic degradation of collagen and collagen:amorphous cadlcium phosphate composites
Figura 3. Degradarea enzimatica in vitro a colagenului si 8 compozitelor colagen:fosfat de calciu amorf

As it is presented in the Figure 3, the resistance to
collagenase incredses with incredsing of percentage of
minerdl phase (ACP), and the most resistant ones are
samples contdining 75% ACP (ACP3).

Scanning Electron Microscopy

The SEM images for the obtdined composites
showed a porous structure, very similar to that of
spongious bone. Figure 4 3-d shows the microstructure
of collagen, mineral phases and the composites at
magnification of 200x. The collagen:ACP composites
present a fully interconnected pore network. The
mineral phase did not modify the form of pores, the
spongious structure having the aspect of fibrous collagen
matrixembedded with particles of mineral phase.

Dupa cum este prezentat in Figura 3, rezistenta la
colagenaza creste odata cu cresterea procentului de
faza minerala (ACP), cele mai rezistente fiind probele cu
un continut de 75% ACP (ACP3).

Microscopie electronicd de baleiaj

Imaginile SEM obtinute pentru compozitele
experimentale prezinta o structurd poroasa, similara cu
cea a osului spongios. Figura 4 a-d prezinta
microstructura colagenului si a compozitelor la o
marire de 200x. Compozitele colagen:ACP prezinta o
reted cu poricompletinterconectati. Faza mineralanua
modificat forma porilor, structura poroasa pastreaza
aspectul fibros al matricei de colagen cu particule ale
fazeimineraleincorporate.

Figure 4. SEM images of the a) collagen (Coll) and colldgen:amorphous calcium phosphate, b) ACP1, c) ACP2, d) ACP3
Figura 4. Imagini SEM pentru a) colagen (Coll) si colagen:fosfat de calciu amorf, b) ACP1, c) ACP2, d) ACP3
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CONCLUSIONS

The aim of this research was to evaluate the
dbsorption and degradation characteristics of some
biodegradable colldgen-bdased composites in which
ceramicfiller hds been added (ACP).

The most stable samples were biocomposites with
75% ACP or reported to collagen due to stronger bonds, as
the FTIR analysis and in vitro enzymadtic degradation
demonstrated. The homogeneity of the structure and the
interconnectivity of the pores are also some important
advantages of our experimental biocomposites.

The absorption and degradation characteristics
have been influenced by ceramic filler, improving the
degradation rate of the polymeric matrix of the
composites. The composites with 75% ceramic filler
(ACP3) present the best behaviour.

Considering the characteristics which have been
studied in this paper, the experimental biocomposites
appearto be suitable for medical applications.
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CONCLUZII

Scopul acestei lucrari a fost de a evalua
caracteristicile de degradare si absorbtie ale unor
compozite pe bazad de colagen in care a fost adaugata
pulbere ceramica (ACP).

Conform legaturilor chimice puternice ce au fost
evidentiate prin FTIR, precum si degradarii in vitro cu
colagenaza, s-a demonstrat ca cele mai stabile
materiale compozite sunt probele cu o concentratie de
75% ACP. Omogenitatea structurii siinterconectivitatea
porilor sunt, de asemenea, cateva avantaje importante
ale biocompozitelor obtinute experimental.

Degradarea si adbsorbtia sunt influentate de
pulberea ceramica incorporatd, imbunatatind viteza de
degradare a matricei polimerice. Compozitul cu cele mai
bune rezultate este compozitul cu 75% fosfat de calciu
amorf(ACP3).

Tindnd cont de caracteristicile studiate in cadrul
acestei lucrari, compozitele experimentale par a fi
corespunzatoare pentru utilizarea lorinaplicatiile medicale.
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