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Glossary of Abbreviations
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General Introduction

Over the last three decades implant dentistry has established itself as a key
discipline within the science and clinical practice of dental medicine. The utilisation of
endosseous implants for the rehabilitation of completely or partially edentulous
patients has become a standard treatment modality in dentistry. In this context, there
has been an ongoing effort to enhance and accelerate osseointegration of dental
implants by optimizing their surface design. To design implant surfaces which elicit
excellent cell and tissue responses, furthering our knowledge base regarding cell and
tissue responses to specific materials characteristics is necessary.

Resorption of the alveolar ridge after tooth extraction frequently mandates site
development by augmentation before implants can be placed. The use of
biodegradable bone substitutes is advantageous for alveolar ridge augmentation,
since it avoids second-site surgery for autograft harvesting. As a result, over the past
decade there has been great demand and an ongoing search for synthetic,
biodegradable bone substitute materials which degrade rapidly, but still stimulate
osteogenesis at the same time.

The work presented here is part of ongoing research of which the overall goal
is to obtain a fundamental understanding of the processes involved in tissue
integration of endosseous implant materials at a molecular level. Developing this
understanding has been hampered by the inadequacy of the experimental
techniques that could be used. In recent years, though, methods have become
available that make it possible to extend the boundaries of knowledge, and these
studies have used some of these novel methods. Once these processes involved in
tissue integration are understood, it should be possible to create a novel generation

of implant materials in which the surface properties can be engineered so as to elicit
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specific biological responses resulting in the enhancement of osteogenesis and thus
enhanced bone formation. This way a totally new concept would be introduced to
biomaterials research and development in implant dentistry. Rather than following an
empirical approach by implanting new materials and then characterizing the tissue
response, the knowledge about the molecular mechanisms of tissue integration can
then be used to strategically design biomaterials with the goal to elicit the desired
tissue responses.

In vitro osteogenic cell cultures have been proven to be valuable for initial
biological testing of endosseous implant materials. The quantitative evaluation of the
gene and protein expression of osteogenic markers by putative osteoblasts grown on
different biomaterials can generate valuable information concerning the osteogenic
capacity of an implant material. Methodologies employing in situ hybridization and
immunocytochemical techniques permit study of the expression of markers of the
osteoblast phenotype. Techniques to quantitatively relate the expression of bone-
related mMRNAs (messenger ribonucleic acids) to their respective proteins as a
measure of phenotypic differentiation have recently been developed. In the present
thesis, this methodology was used to determine how osteoblastic cell differentiation
is influenced by novel endosseous implant materials. Thereby, the osteogenic
potential of a range of novel bone substitute materials and various dental implant
surfaces was assessed. The investigations of novel, rapidly resorbable bioactive
bone substitute materials comprise part | of the thesis and the studies regarding

various dental implant surfaces part II.





