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Abstract

Purpose The general aim of the present thesis was to investigate early bone response to
titanium implants modified with nano size structures. Therefore, 1. a model to evaluate titanium
implants modified with nano size structures was validated; 2. a suitable detection method of
nano size structures was implemented.
Materials and Methods A rabbit model was selected and healing time was 4 weeks in all
experiments. A smooth cylindrical implant design was selected in order to control the macro-
threads and micro-structures. Thus, early bone response could be related to added nano size
structures alone. A stabilization plate was utilized to ensure adequate fixation of the attached
implant. Smooth implants were obtained through polishing techniques (electrical and mechanical)
and were used as control surfaces and, after relevant modifications, as experimental surfaces.
Six surface modifications were investigated: 1. mechanically polished, 2. electropolished, 3.
nano hydroxyapatite (HA), 4. nano titania, 5. blasted (TiO2) and 6. fluoride-modified. The
implant surface topography was measured with an interferometer and an atomic force
microscope. Surface roughness parameters were calculated and nano size structures dimension
and distribution were characterized. Surface morphology was evaluated by scanning electron
microscopy. Surface chemical composition was monitored with X-ray photoelectron spectroscopy.
The bone response was measured with removal torque tests and histological and
histomorphometrical analyses.
Results The model tested to evaluate smooth implants was found adequate. Atomic force
measurements combined with image processor analyses software was suitable to characterize
nano size structures at the implant surface. Nano HA modified implants enhanced bone formation
at 4 weeks of healing compared to electropolished implants. However, placed in a gap healing
model the nano HA modified implants showed similar bone formation compared to electropolished
implants. If both test and control implants were modified with nano structures, so-called bioactive
nano HA and bioinert nano titania, respectively; enhanced bone response of 24% was found to
the “bioinert” nano titania implants, although not statistically significant. The beneficial effect
of nano size structures on the experimental model was tested on screw shaped moderately
rough implants. The oral implants that exhibited particular nano structures (fluoride and nano
HA) showed a tendency of higher removal torque values compared to control (blasted) implants,
that lacked such structures.
Conclusions Based on in vivo animal experiments, enhanced bone formation was demonstrated
to smooth and moderately rough titanium implants modified with nano size structures with
different chemical composition.
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