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Orthodontic tooth movement (OTM) occurs as a consequence of complex
changes in the supporting structures of the tooth in response to biomechanical
forces. Many of these changes in the tooth and its supporting structures are not
understood due partly to the relative absence of easily accessible model systems.
Our long-term goal is to translate basic understanding of the cellular and molecular
events during OTM to facilitate greater control and manipulation of tooth
movement in orthodontic patients. Our immediate objective is to develop an in
vitro model system of orthodontic tooth movement that replicates the complexity of
the in vivo geometry of the tooth supporting apparatus but with the controllability
of an in vitro system. This objective is based on the hypothesis that the threedimensional model of tooth movement will have the capacity to represent the
cellular and structural elements of the human periodontal ligament (PDL). To
achieve this objective, we have three aims: 1. To develop a three-dimensional
model system that incorporates analogues of tooth, alveolar bone, and a threedimensional PDL. 2. To correlate the spatial distribution of RANKL, ALP, and
Runx2 expression in the PDL with local tissue strains predicted by finite element
analysis. 3. To compare in vitro model results to an in vivo model of OTM. We
anticipate that our assembled interdisciplinary team will be able to generate results
that will ultimately translate to improved orthodontic care and delivery.
Furthermore, our research endeavors will provide an important avenue for the
training and mentoring of future orthodontic educators.
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