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Fabrication of thermoformed appliances on hollow 3D printed orthodontic models reduces the 

printing time and resin costs associated with the workflow relative to solid 3D printed models. 

While orthodontists and laboratories can select the shell thickness of the hollow models, a paucity 

of data exists in the literature to guide evidenced-based selection of shell thicknesses that increase 

operational efficiency while retaining suitable dimensional stability of the model during 

thermoforming. Inadequate shell thickness may result in model deformations during 

thermoforming that impart into the fabricated appliance. The overall objective of this project is to 

investigate the effects of model shell thickness, material, and 3D printer model on the dimensional 

accuracy of a thermoformed orthodontic appliance fabricated on a hollow 3D printed model. 

 

As orthodontists increasingly embrace 3D-printing technologies in workflows for patient care, it 

is important that evidence-based resources guide them in appropriate application of the 

technologies to meet clinical needs. However, research to this end is not presently a high priority 

for funding through federal sources. Accordingly, generous support of the project through The 

American Association of Orthodontists Foundation (AAOF) provides crucial resources for the 

completion of the research and the potential publication of the findings for the benefit of the 

profession. 

 

The project will involve the participation of residents and dental students, thereby enhancing their 

professional training and broadening their engagement in collaborative translational research. 

Moreover, the project will enable Dr. Kasper to build upon research previously supported by the 

AAOF at the exciting intersection of bioengineering and orthodontics. Dr. Kasper deeply 

appreciates the opportunities for continued professional mentorship and exposure to clinical 

orthodontics made possible through the generous support of the AAOF as he continues to expand 

his research program. As a bioengineer by training, Dr. Kasper acknowledges support from the 

AAOF has been instrumental in enabling his transition to orthodontic research and in fostering his 

career development. 


