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Abstract
Development of medical biomaterials has been limited to use only isotropic bulk materials until recently,
when first clinically applicable fiber-reinforced composites (FRC) have become to the clinical use in late
1990s. Present applications of FRC can be found in all disciplines of clinical dentistry and in certain
applications of bone reconstructive surgery. All of these applications are having reinforcing and
toughening fibers of glasses in resin-based matrix of FRC. Mechanism of action of a recently introduced
bioactive glass (BG) containing FRC implant for cranio-maxillo-facial (CMF) reconstruction is based on
implant induced ossification. In the ossification calcium and phosphate ions which can be leached e.g.
from bioactive glass precipitate on implant surface which turn the implant surface osteoconductive.
Simultaneously the ions promote osteogenic cells for bone formation. When the healing and osteogenic
process of large cranial FRC-BG implant was analyzed in vivo, noninflammatory mesenchymal tissue with
newly formed mineralized woven bone with capillaries and larger bone vessels were found already one
month postoperatively. Longer term positron emission tomography (PET) and radiological investigations
have confirmed induction of bone formation by the FRC-BG implant. In vitro studies demonstrated
osteogenic potential of host mesenchymal stromal cells by presence of certain types of BGs in the implant.
This lecture will give an insight to BG containing FRC CMF implants from the present status to future
perspectives.
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