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— INTRODUCTION ~
’Nanodentistry’ is defined as the science and technology of diagnosing, treating and preventing oral and dental disease, relieving pain,
and of preserving and improving dental health, using nanoscale-structured materials [1]. Already in 2000, Freitas [2] introduced the
N term nanodentistry and stated that “new treatment opportunities may include dentition renaturalization, permanent hypersensitivity
. . cure, complete orthodontic realignments during a single office visit, covalently bonded diamondized enamel and continuous oral health
g maintenance through the use of mechanical dentifrobots”.
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— MATERIALS & METHODS — HIERARCHY OF DENTAL STRUCTURES ~

The common biomaterials are ceramics,
metals, and polymers or any kind of combina-
tion. Nanoscale patterns on the surfaces and
within the volume of the materials accomplish
the dedicated functionalities. The fundamental
knowledge of the human tissues on the
nanometer scale is required to take advantage
of these innovative technologies for patients in

a n.ature-anal'ogue manner. Imaging to charac- r.n 0 0 m.m 0 . H.m ’ ' nr.n
terize nanobiomaterials include X-ray tomog-
raphy, electron microscopy, scanning probe The nanotechnology generally considers entities between 1 and 100 nm leading to properties and
microscopy, X-ray scattering and diffraction functionalities of materials that fundamentally differ from what is known from larger scales. The surface
_ methods. ) of the nanoparticles dominates the materials properties, which are usually given by the bulk.
PRESENT APPLICATIONS ~N
(a) Nature-analogue (b) Surface engineered (c) Calcium-phosphates (d) Re-mineralization
reconstruction dental implant for bone augmentation with nanoparticles

Filling materials for reconstructions, dental root implants, bone augmentation and dentin re-mineralization already take advantage of nanotechnology today, but
have increasing growth potential. Today’s dental materials will be replaced by nature-analogue, anisotropic tooth restorations. The nanostructures in dentin are
orthogonally oriented to the ones of the same size in the enamel [3]. The calcium phosphate phases for bone augmentation gain more and more importance along
with the increase in age of the population. The absorbable calcium phosphate phases or bio-glasses support the growth of the natural bone being applied to larger
and larger defects. The materials have to be optimized on the micro- and nanometer scales to tweak the biocompability, the bioactivity and the osseoconductivity
promoting tissue regeneration and resisting the mechanical loads. The micro- and nanostructured surfaces of tooth implants guarantee the osseointegration.
Nanoparticles are already used in ’sensitive’ toothpastes and will enable the re-mineralization of damaged teeth [4].
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Biomedical engineers will improve the multi- State-of-the-art Challenges Breakthrough .
functional biomaterials to more complex and adaptive 2010 014 o1 om
ones, so that potential stress-shielding and other | Increaseof ‘
non-desired effects are kept away from the affected | scitheline, ality Selfthealing
parts of the body. Engineers will develop intelligent adaptivity, ’ ARG Gy, ;:%:;g:“ve
nanoscale systems promoting the self-healing poten- | biointegration N nanomotor-driven Intelligent
tial of the human body. After the breakthrough around Nanostuctured deviees nanodevices
the year 2020 simplifications are expected to lower the compontents Adaptive materials
degree of complexity and to reduce the costs of Multifunctional
nanotechnology-based devices. The application of materials
intelligent nanodevices or nanorobots [1,2] will also :
enable the desired self-healing capabilities. Inerease of complexity
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CONCLUSION & ACKNOWLEDGEMENT

Nanotechnology has started to a new era of dental medicine that will change the current methods in diagnosis, treatment and prevention of the different patients.
As medicine advances and people live longer, nanodentistry will play an increasing role in enabling people to keep their natural teeth and oral tissues healthy and
functioning. The scientists will understand in detail how the teeth grow, develop and heal. The medical experts will understand the assembly of nanostructures in
dentin and enamel to enable the development of biomimetic tooth repair and regeneration. Dentists will be able to reconstruct hard and soft periodontal tissues
as well as to treat caries including biomimetic re-mineralization and repair of diseased teeth.
The authors thank F. Kernen and F. Schmidli for their contributions to the figures.
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