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Physicochemical characterization of biomaterials
commonly used in dentistry as bone substitutes -
comparison with human bone

ABSTRACT

Xenografts have been regarded as promising alternatives to autografts,
thanks to their unlimited supply of available material and because they can
reduce morbidity by eliminating the donor site. The main purpose of this
study was the characterization of a variety of granulate mineral-based
biomaterials, chosen to encompass materials of different origins (bovine,
porcine and coralline) and different types (cortical and cancellous bone and
mineral based). The biomaterials examined included grafting materials of
different origins: bovine (BioOss® and PepGen P-15%), porcine (OsteoBiol®
Gen-Os®, Tecnoss®, Giaveno, ltaly) and coralline (Biocoral®). These
samples were tested with no further treatment. The results obtained for
these biomaterials were compared with those of human bone. Besides a
classical rationalization of chemichal composition and crystallinity, a major
emphasis was placed on the measurement of various morphostructural
properties, specifically particle size, porosity, density, and surface area.
Each material was used in a granular form (easier to accommodate and
more quickly resorbed) with the lowest particle size range available,
recommended for application in the treatment of oral, periodontal, and
maxillo-facial bone defects. Mercury intrusion revealed a significant
variation in the samples porosity: 33% for OsteoBiol®, 50% for PepGen
P-15%, and 60% for BioOss®. Moreover, it showed that a significant
percentage of that porosity corresponded to submicron pores. Biocoral®
was not analyzed by this technique as it possesses larger pores than those
of the porosimeter upper limit. The density values determined for the
calcined samples were close to the theoretical values of hydroxyapatite.
However, the values for the collagenated samples were lower, in
accordance with their lower mineral content. The specific surface areas
ranged from less than 1 m?/g (Biocoral®) up to 60 m?/g (BioOss®).

FTIR spectra of OsteoBiol® Gen-Os® and natural human bone showed
collagen bands clearly visible in addition to those of hydroxyapatite, while
diffractograms of these samples represent the dual-phase composition:
hydroxyapatite (sharp peaks) and collagen (broad band).

CONCLUSIONS

In evaluating these biomaterials, the Authors detected significant
differences in terms of particle size, crystallinity, porosity and pore size
distribution, surface area, and mineral content. Consequently, they
concluded that “although these morphological characteristics greatly
influence the in vivo behavior of the samples, they are often not taken into
consideration when the samples’ biological performance is evaluated. This
may be responsible for the conflicting results frequently found in the
literature. It is believed that the results provided for the materials
investigated will be most useful to fully interpret their clinical responses”.
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