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Abstract

This article reviews the currently available nanotechnology both at experimental and therapeutic levels with a
view to clinical implications and application in implant dentistry, particularly involving pre—implant regenerative
therapy as represented by bone augmentation and guided bone regeneration, and also the placement of implants. The
review focuses on nanotechnology—driven surface modification of dental implants. Nanotechnology appears to offer
the potential to improve biological responses. A few dental implant products with nano—scale surface features are
commercially available. However, it would be immature to claim success for developing these nanotechnology—
based products before completing a biological and topographical characterization, control and optimization of the
surfaces. As a candidate for addressing this, this article introduces a novel nanonodular structuring of titanium. We
created a biomimetic micro—to—nanoscale hierarchy topography of TiO. by applying a recently reported nanonodular
self—assembly technique on acid—etch—created micropit titanium surfaces. The size of the nanonodules could be con-
trolled by varying the assembly time. The micro—to—nanoscale hierarchical structured surfaces were proven to en-
hance, markedly, the strength of bone—titanium integration compared to microstructured surfaces without these
nanonodules. We also demonstrated that biological effects were most pronounced when the nanonodules were opti-
mized to a diameter of 300nm within the micropits both in vitro and in vivo. In conclusion, an initial step towards
implementing nanotechnology has been successfully launched to show its potential to improve current implant den-
tistry, however further studies are required to assure the benefit and credibility to advance current therapeutic con-

cepts and to overcome current challenges in the field.
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