
Material Research

for oral care and dentistry



Services

We are a dedicated team of specialists at the Fraunhofer Insti-
tute for Microstructure of Materials and Systems IMWS Halle, 
Saxony-Anhalt, Germany.

We focus on the needs of the dental industry – from large mul-
tinational corporations to small and medium sized enterprises.

We apply leading edge equipment, methods and models to 
characterize dental care products and their interaction with 
surfaces.

As a partner to R&D and to Marketing we perform research 
projects, support product development, provide claim substan-
tiation and supply visualization, e.g. for marketing and training 
material.

We provide a wide range of existing methods and models 
published in scientifi c literature or defi ned by offi cial guidelines 
like DIN ISO norms or FDA regulations. 

Our unique strength is the transfer of know-how from fi elds 
like nanotechnology or microelectronics to develop customized 
innovative solutions to answer your specifi c questions. We use 
this expertise together with our high-end equipment to provide 
visual representations of stunning quality to set your products 
apart.

Benefi t

A tailor-made approach to your specific question
We offer in-depth expertise combined with high fl exibility. 
Together with your specialists we develop a reliable project out-
line and research protocols that are made to meet your specifi c 
needs. 

Access to a broad-based range of expertise
With our modern equipment we offer the latest developments 
available on the market. We transfer and further develop met-
hods and techniques for a new and innovative approach in R&D 
and for stunning visualization of results.

A full range of services across the development chain 
from a single source

Screening of actives and products
Proof of concept and effi cacy testing
Development, transfer and training of new testing methods
Routine measurements for claim substantiation or as part of 
screening programs
Visualization of effi cacy and mode of action as powerful 
marketing support

A successful collaboration based on the established and 
proven Fraunhofer processes
ln all we do, we adhere to the Fraunhofer principles of effi cien-
cy, professionalism, and confi dentiality.



Fields of Expertise

Characterization of tooth hard tissues 
(microstructure and chemical analysis)

Mineralization processes (Demin-Remin)
Fluoride interaction
Claim substantiation and mode of action analysis 
(caries, erosion, hypersensititvity)

Toothbrushing
Automated brushing machines
A robot system
Relative dentin abrasion (DIN EN ISO 11609)
Assessment of toothbrush wear
FEM simulation of fi lament contact and deformation 
behavior

Staining and cleaning
Staining models with and without biofi lm: optical assess-
ment of discoloration and stain removal
Wide range of methods from material science to characterize 
whitening, cleaning, polishing, abrasion

Dental materials
Complex materials science assessment of restorative, ortho-
dontic and prosthodontic materials
Abrasion of dental materials
Interface characterization of dental material and tissue

Dentures and splints
Material compatibility (e.g. cleaning procedures)
Adhesive strength test (DIN EN ISO 10873)
Finite element modelling of denture fi t

Oral microbiology
Antimicrobial testing of actives in suspension
Application-oriented in vitro biofi lm models
Characterization of biofi lms and surfaces using imaging and 
spectroscopic techniques

Methods and Technologies

Non-destructive structure analysis & defect localization
Scanning acoustic microscopy
X-ray Micro Computed Tomography (3D µCT)

Target preparation techniques
Mechanical and chemical preparation, laser and ion beam 
techniques (sectioning and polishing), cryo-ultra-microtomy

Electron microscopy and analysis
Analytical SEM with EBSD, EDS, WDS, EBIB, EBAC, ESEM 
with in situ testing and temperature stages
TEM and EF-TEM (60-300kV), STEM

Surface and trace analysis
XPS/UPS, AES, TOF-SIMS, ICP-MS, OES

Crystallography and optical measurements / 
spectrometry

XRD, EBSD, FTIR, µ-Raman, UV/VIS spectroscopy, fl uorescen-
ce microscopy, ellipsometry, color measurement, gloss

Surface topography and deformation
AFM, profi lometry, CLSM, interferometry, laser vibrometry, 
image correlation systems for 3D deformation

Polymer characterization and chemical analysis
DSC, DMA, TGA, TMA, TCA (light fl ash), rheometry
pH stat, amperometry, ion sensitivity electrodes

Mechanical and reliability testing, modelling
Static and dynamic material testing (loads down to mN); 
customized microtesting for deformation, strength, fatigue
Microhardness, Nanoindentation
Finite element (FE) simulation and material modelling



The Fraunhofer IMWS 

The Fraunhofer Institute for Microstructure of Materials and 
Systems IMWS offers microstructure-based diagnostics and 
technology development for innovative materials, components 
and systems. Building on its core competencies in high-per-
formance microstructure analysis and microstructure-based 
materials design, the Institute investigates questions of func-
tionality and application performance as well as the reliability, 
safety and service life of materials used in various market and 
business areas with major importance for social and economic 
development. For its partners in industry and the public sector, 
Fraunhofer IMWS enables the accelerated development of new 
materials, increases material efficiency and cost-effectiveness, 
and helps to conserve resources. In doing so, the Institute 
contributes to ensuring the innovative capacity of key future 
fields and to sustainability as the greatest challenge of the 21st 
century.

Reasons for a cooperation with Fraunhofer IMWS 
 
We regard our clients as partners in the innovation process, for 
whom we develop efficient, quality-assured and high-quality 
solutions based on our scientific excellence and technological 
expertise. The aim of our work at the Fraunhofer IMWS is to 
provide satisfied clients with the best possible support and 
cooperation. That is why the institute works according to a qua-
lity management system certified to DIN ISO 9001. This ensures 
clear responsibilities within transparent processes and guaran-
tees that projects can be precisely traced from the report to the 
measurement results.

The Fraunhofer-Gesellschaft
 
The Fraunhofer-Gesellschaft, headquartered in Germany, is 
one of the world’s leading organizations for applied research. 
It plays a major role in innovation by prioritizing research on 
cutting-edge technologies and the transfer of results to indus-
try to strengthen Germany’s industrial base and for the benefit 
of society as a whole. Since its founding as a nonprofit orga-
nization in 1949, Fraunhofer has held a unique position in the 
German research and innovation ecosystem.

With nearly 32,000 employees across 75 institutes and inde-
pendent research units in Germany, Fraunhofer operates with 
an annual budget of €3.6 billion, €3.1 billion of which is gene-
rated by contract research − Fraunhofer’s core business model. 
Unlike other public research organizations, base funding from 
the German federal and state governments is merely the foun-
dation for the annual research budget. This serves as the basis 
for groundbreaking precompetitive research that will become 
important for the private sector and society in the years ahead. 
Fraunhofer’s distinctive feature is its large share of industry 
revenue, guaranteeing close collaboration with the private 
sector and industry, and the consistent focus of Fraunhofer’s 
research on the market. In 2024, industry revenue accounted 
for €867 million of its budget. Fraunhofer’s research portfolio 
is augmented by competitively acquired public-sector funding, 
pursuing the right balance between public-sector and industry 
revenue.
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