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PREPARATION OF COMPOSITE MATERIAL BCP/DLPLG
WITH A DIFFERENT CONTENT OF CERAMIC
AND POLYMER COMPONENT

M. Stevanovi¢', N. Ignjatovié¢', D. Miligevi¢* and D. Uskokovié'

!Institute of Technical Sciences of the Serbian Academy of Sciences and Arts, Belgrade; Serbia
The Vinca Institute of Nuclear Sciences, Laboratory for Radiochemistry and Physics, Serbia

Abstract

Using a new approach of synthesis, homogenisation of DLPLG polymer powder and
BCP gel, BCP/DLPLG composite material has been obtained with morphological and
structural characteristics making it potentially very suitable for practical application in
certain fields of the reconstructive medicine. The composite material has been synthe-
sised with different ratios of ceramics and polymer BCP/DLPLG; 65/35w/w, 10/90
w/w, 5/95 w/w and 2/98w/w. The samples were characterized by Differential Scan-
ning Calorimetry (DSC) and Scanning Electron Microscopy (SEM).

Introduction

Until now, various approaches were followed for obtaining composite material on ce-
ramic basis and copolymer poly(DL-lactide-co-glycolide). Synthesis were performed
either with solid component hydroxyapatite (HAp) being added into DLPLG solution
of some solvent (dioxan, chloroform), or HAp powder was mixed with DLPLG pow-
der [1], or DLPLG solution was infiltrated into melted apatite [2,3]. Until now synthe-
sis where DLPLG powder was homogenized with BCP gel was not performed. This is
why one of the aims of this investigation is obtaining the composite material with cer-
tain application characteristics using new BCP/DLPLG synthesis approach out of
which successful implementation will greatly depend [4].

Experimental

Biphasic calcium phosphate was synthesised with precipitancy technique from cal-
cium nitrate Ca(NOs), x 4H,0 and ammonium phosphate (NHy4); PO, in the alkali en-
vironment, which was then homogenized with polymer DLPLG powder in the appro-
priate ratio. Copolymer powder DLPLG was obtained with chemical method from the
commercial granules, using chemical method with solvent/non-solvent systems, where
the obtained solutions were afterwards centrifuged. DSC measurements were executed
on Perkin-Elmer DSC-2 differential scanning calorimeter equipped with date process-
ing system. The range of the temperature in which the measurements were performed
was between 320K and 540K. The morphology of obtained particles of BCP/DLPLG
were examined by scanning electron microscope (SEM) JEOL-JSM-6460LV with
electron energy from 10 to 50 KeV.

498



PHYSICAL CHEMISTRY 2006. H-8-P

Results and Discusion

On DSC diagrams of BCP/DLPLG we can see the peek of the glass transition because
DLPLG copolymer is amorphous and BCP is thermally stabile in the specified tem-
perature range. With the increase of the copolymer participation in the composite, it is
noticeable that peek of the glass transition is shifted toward lower temperatures, which
is explained with the change of flexibility of the polymer chain [2]. The peek of the
glass transition of the composite BCP/DLPLG 65/35w/w is on temperature 327.9K,
BCP/DLPLG 10/90w/w is on 325.0K, BCP/DLPLG 5/95w/w is on temperature
323.6K while the peek for BCP/DLPLG 2/98w/w is on temperature 323.9K (fig. 1).
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From SEM pictures of BCP/DLPLG composite (Fig. 2) with the deferent ratios of ce-
ramics and polymer, in cases with higher participation of polymer, it can be noted that
particles are lesser agglomerated, more homogenised, spherical and with more regular
shapes. It is obvious that non-homogenised distribution of BCP and DLPLG particles
in the composite is more present with lesser participation of DLPLG.
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Fig. 2. SEM pictures of the composite a) BCP/DLPLG 65/35 w/w b)BCP/DLPLG 10/90
w/w ¢) BCP/DLPLG 5/95 w/w d) BCP/DLPLG 2/98 w/w

Conclusion

Homogenising of DLPLG polymer powder and BCP gel it is possible to obtain
BCP/DLPLG composite material with morphological and structural characteristics
which makes it potentially very suitable for use in certain fields of the reconstructive
medicine. The composite material with the higher content of the polymer is less ag-
glomerated; the particles are with more regular shapes and also better mutual distribu-
tion of the phases is achieved.
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