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Research focus 
• Dental biomechanics 
• Psychogenic influence/quality of life and com-

plementary medical procedures in dental 
questions 

• Optical 3D-measurement technique in den-
tistry 

• CAD/CAM research laboratories 
• Prosthodontics and implant therapy based on 

three dimensional imaging 

Structure of the Department 
 
Professorships: 2 
Personnel: 49 
• Doctors (of Medicine): 17 
• Scientists: 12 (thereof funded externally: 0) 
• Graduate students: 10 

Clinical focus areas 
• Implant prosthetics 
• Fixed and removable prosthetic 
• Diagnosis and treatment of temporomandibu-

lar joint dysfunction (TMJD) 
• Hypnosis and acupuncture treatment  
• Esthetic dentistry 
• Prosthetic rehabilitation with epithesis 
• Prosthetic rehabilitation of children  

Research 
 
Due to the high demands and quality standards 
of research projects, synergistic effects of highly 
qualified specialists are mandatory. This is re-
flected in the general orientation and a focus on 
future demands as well as in extensive cooper-
ation with other fields of research. One key 
focus of research is the aging population and 
the resulting demographic changes and the in-
vestigation of the relationship between oral and 
general health.  

Dental biomechanics 
PI: Dr. R. Matta, Dr. C. Motel 
Due to the lack of suitable metrological meth-
ods, it has so far been possible only to a very 
limited extent and in individual cases with very 
complex experimental set-ups to represent and 
quantitatively determine biomechanical influ-
ences in the oral cavity. A large number of the-
ories on a wide variety of questions have so far 
neither been clearly confirmed nor refuted sci-
entifically. The aim of the research area is to op-
timize a renewed, non-contact 3D optical de-
formation measurement system for clinical in 
vivo application on patients in order to enable 
quantitative measurements of biomechanical in-
fluences in the oral cavity in real time in future 
studies and to initiate innovative questions 
through in vitro investigations. 
In ongoing and completed in vitro investigations 
in the fields of material science and biomechan-
ics, the previously existing system has proven its 
worth. In addition, the first in vivo pilot studies 
on force-correlated tooth movements have 
demonstrated a corresponding clinical applica-
tion. 
An innovation introduced in the reporting pe-
riod was the investigation of deformations of 
implants, superstructures, and bone under sim-
ulated chewing force, which allows dynamic 
changes on surfaces to be represented with 
high precision. For this purpose, the current ver-
sion of the ARAMIS system from GOM GmbH, 
which is innovative in dental research, was pur-
chased and already established through its pre-
sentation at a specialist congress. The first goal 
here was to demonstrate the advantages in the 
field of dental biomechanics over the conven-
tional measuring methods currently used in this 
field, such as strain gauges. This method opens 
up a wide range of scientific applications for the 
future. 

Psychogenic impact/quality of life and 
complementary medical procedures in 
dental questions 
PI: Prof. Dr. S. Eitner 
This area of research is divided in two main focal 
points. The first focal point evaluates psy-
chogenic influence on treatment planning and 
outcome of dental disease patterns with a psy-
chogenic background. Among other factors, 
the subject’s appraisal of his own body can in-
fluence dental questions. Besides, the etiological 
correlation of gag reflexes during dental treat-
ment, the influence of stress and clinical pictures 
on fear, depressive states, and social parameters 
are evaluated, too. 

The second focal point concerns the therapeutic 
intervention with medical hypnosis and 
acupuncture in dental treatment and their in-
fluence on psycho-social factors as well as pain 
in above mentioned dental problems. 

Optical 3D-measurement technique in 
digital dentistry 
PIs: Dr. R. Matta, Dr. C. Motel 
There is currently a change in technology in the 
field of dental impression taking. Digital impres-
sions are becoming more established and their 
indication has been expanded to include multi-
unit bridges, extensive implant restorations and 
bite registration as a result of constant techno-
logical progress from single-tooth crowns.  
This research area evaluates the accuracy of dig-
ital impressions taken by intraoral scanners - 
also in comparison with conventional methods. 
This involves investigating which scan proto-
cols, i.e. which sequence of work steps, can lead 
to the best possible digital imaging of the oral 
situation. In addition, various parameters of dig-
ital impression taking are considered, such as 
the geometry of the scan bodies required for 
digital implant impression taking and the vari-
ous intraoral scanners available on the market, 
in order to assess the quality and reproducibility 
of this technology. 

 
 
 
 
 
 
 
 
 
 

 
Illustration of 3 D deviation of CBCT in comparison to op-
tical reference scan 

CAD/CAM research laboratories 
PI: Dr. R. Matta, Dr. L. Wolf 
Industrial CAD/CAM manufacturing technolo-
gies have gained significant market share in pro-
ducing dental restorations in recent years, pri-
marily due to standardized product quality and 
precision as well as economic processing routine 
in dental laboratories. To achieve high quality 
and precision, product aligned process routes are 
a mandatory prerequisite. The research group fo-
cuses on segmenting CAD/CAM processes and 
assessment of the impact on the overall quality. 
In addition to recently developed methodologies 
for 3D-display and analysis of microgaps in con-
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ventional dental restorations, new protocols are 
in development for a clinical assessment of fit of 
implant retained superstructures. The research 
laboratories are equipped with state-of-the-art 
industrial non-contact scanners and necessary 
analytical software programs. As high strength 
oxide ceramics are applied more frequently as 
framework materials in dentistry, several research 
projects assess the clinical application and factors 
influencing long-term success. 
 
 
 
 
 
 
 
 
 
 

 
Comparison of the accuracy of CAD/CAM implant tem-
plate to virtual planning 

Prosthodontics and implant therapy 
based on three dimensional imaging 
PI: Dr. R. Matta, Dr. A. Seidel 
The three dimensional (3D) imaging becomes 
more and more important for the modern im-
plant and prosthodontic therapy plan. This in-
cludes the Computer Tomography (CT), the 
Cone Bean Computer Tomography (CBCT), and 
the intraoral digital impression. 
The focus is on the 3D accuracy of the X-ray 
imaging. In addition, the impact of different 
dental implant materials on the appearance of 
artifacts in the 3D virtual model is investigated. 
In this context a new method for the 3D evalu-
ation of CT and CBCT images has been devel-
oped.  
The research in this area is of great importance 
and interest because the long-term clinical suc-
cess of prosthodontic and implant restorations 
depends on the accuracy of the 3D transfer of 
oral structures in “virtual” illustrations. 
 
 
 
 
 
 
 
 
 
 

 
A new optical 3D measurement technology for biome-
chanical implant deformation 

Teaching 
 
The main focus of traditional prosthodontic ed-
ucation has shifted from a technically oriented 
towards an interdisciplinary treatment ap-
proach. Prophylaxis and biology are in the focus 
as well as minimally invasive treatment con-
cepts. Clinically relevant topics are introduced 
into the preclinical curriculum, focusing on bi-
ologic interactions and material properties. 
While theoretical knowledge remains integral 
part of dental education, manual manufacture 
of dental restoration will be taught only exem-
plarily. Two new extra-curricular courses have 
been introduced. Using these elective courses 
theoretical principles of digital dentistry as well 
as its forward-looking treatment options were 
taught for students of clinical prosthetic courses. 
Doctoral projects are offered at the Chair of 
Dental Prosthetics within the various research 
areas and supervised by the scientific staff. 
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