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Scanning electron microscopy: Hydrogel of high pore density may be the basis of 

a prostate model. (By: Dr. Friederike J. Gruhl, KIT) 

 

Prostate cancer is the most frequent malignant tumor disease 

of males in the Western world. To better study the causes and 

development of this disease, Dr. Friederike J. Gruhl, Karlsruhe 

Institute of Technology (KIT), is developing a three-dimensional 

model of the prostate. Her work is aimed at modeling natural 

processes in the test tube (in vitro). In the long term, the in vitro 

model is to completely replace animal experiments in prostate 

cancer research. The state of Baden-Württemberg is funding 

the project with EUR 200,000.  

 

According to the Deutsche Krebshilfe (German Cancer Aid), 67,600 

males contract malignant prostate cancer in Germany every year, 

about 12,700 die from it annually. Clinical research mainly focuses 

on the course of the disease, which is reflected by certain blood 

parameters (prognostic markers, e.g. prostate-specific antigene, 

PSA). Mechanisms of normal, healthy prostate growth in compari-

Prostate Model for Cancer Research 
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son to cancer have hardly been studied so far. “It is an important 

task of fundamental research to better understand the course of the 

disease from the start to the formation of metastases in order to be 

able to intervene at an early point of time,” says Dr. Friederike J. 

Gruhl from the Institute of Microstructure Technology (IMT). “In par-

ticular, it is necessary to understand the interaction between cancer 

cells and their surroundings.”  

 

Her research project is aimed at developing and applying a biomi-

metic system. “Biomimetic means that we model in the test tube as 

precisely as possible the real conditions prevailing in the human 

prostate,” says Gruhl. The model is based on hydrogels of artificial 

and natural molecule chains (polymers) that enclose water (Greek 

‘hydro’). These chains are used to build three-dimensional struc-

tures, whose mechanical properties are very similar to those of cel-

lular tissue. The model developed by Friederike J. Gruhl will be ap-

plied as an analysis platform for cancer-related cellular biology re-

search and in particular for studying molecular regulation mecha-

nisms of tumor formation. As it is difficult to permanently cultivate 

primary prostate cells, i.e. cells taken from the human organism, 

animal experiments have been carried out so far. In the long term, 

the new in vitro model is to replace these animal experiments in 

studies of the prostate carcinoma. Under the program “Development 

of Alternative Methods to Avoid Animal Experiments”, the Baden-

Württemberg Ministries of Rural Affairs and Consumer Protection 

and of Science, Research, and the Arts are funding the project with 

EUR 200,000.  

 

Using the prostate model, healthy cells of the glandular tissue (epi-

thelial cells) and cells that may cause cancer are to be cultivated. 

The development of Friederike J. Gruhl also considers the natural 

cell environment. This includes among others the tissue between the 

cells (extracellular matrix) as well as its biochemical functions and 

properties. “The crucial challenge is to combine the advantages of 

controllable chemical properties of hydrogels with those of the natu-

rally produced extracellular matrix in a system,” explains Gruhl.  

 

According to the scientist, the hydrogel produced has to be similar to 

a sponge, but homogeneous at the same time in order to ensure 

supply of the cells with nutrients and oxygen. Moreover, the material 

must not contain and release any toxic substances. Friederike J. 

Gruhl produced various hydrogels and analyzed them for pore size 

and distribution, formability, and swelling behavior. “For a biomimetic 

model of the prostate, we need a large variety of gels with different 
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properties in order to fulfill various functions in the model,” says the 

scientist. 

 

Presently, she is working on the characterization of the gels. Then, 

various hydrogel cell structures will be generated. “It will also be 

important to determine the impacts of variable framework conditions, 

such as the presence of various cell types, stiffness and density of 

the environment, and the biochemical composition of the soluble 

factors incorporated in the extracellular matrix,” Gruhl says. In three 

years from now, the project is planned to produce a biomimetic 

model for use in research. Another perspective is the application of 

the model for medicine development in pharmaceutical industry.  

 

 
Karlsruhe Institute of Technology (KIT) is a public corporation 

according to the legislation of the state of Baden-Württemberg. 

It fulfills the mission of a university and the mission of a nation-

al research center of the Helmholtz Association. KIT focuses on 

a knowledge triangle that links the tasks of research, teaching, 

and innovation. 

 

This press release is available on the internet at www.kit.edu. 

 

The photo of printing quality may be downloaded under www.kit.edu 

or requested by mail to presse@kit.edu or phone +49 721 608-4 

7414. The photo may be used in the context given above exclusively. 
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