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Fraunhofer spin-off TigerShark Science 

 
Skin models as an alternative to animal testing 

Animal testing has long been a fixture of medical and pharmaceutical research, 
but alternative methods are growing more and more important. Innovative 
methods allow for research aimed directly at humans — without using animal 
testing as an intermediate step. TigerShark Science, a planned Fraunhofer 
start-up and spin-off of the Fraunhofer Translational Center for Regenerative 
Therapies TLC-RT at the Fraunhofer Institute for Silicate Research ISC, is taking 
this kind of approach. TigerShark Science hopes to use skin models grown 
from human stem cells to significantly reduce animal testing. 
 
There are various methods that have the potential for minimizing or even eliminating 
animal testing. These methods include human stem cells that are grown in vitro and 
used to form miniature organs known as organoids. Researchers at Fraunhofer 
ISC/TLC-RT in Würzburg are also working to develop these kinds of in-vitro tissue mod-
els with various areas of focus, including barrier organs like the skin. These lab-grown 
cell aggregates can be used to trace physiological processes and study them under con-
trolled conditions — one way to replace or reduce animal testing. The researchers in-
volved in the TigerShark Science start-up project are taking the same approach: They 
have succeeded in culturing a skin model that can represent almost all of the structures 
present in human skin, making it a realistic skin model. With their start-up idea, which 
received funding from Fraunhofer’s AHEAD program and will be funded through EXIST 
Transfer of Research starting in July 2024, the team of researchers is now approaching 
the official spin-off stage. The founding team includes Dr. Florian Groeber-Becker, head 
of Fraunhofer TLC-RT at Fraunhofer ISC, Dr. Dieter Groneberg, group manager for in-
vitro skin testing systems at the Fraunhofer TLC-RT, and Amelie Reigl, a project man-
ager at the Fraunhofer TLC-RT and future managing director of TigerShark Science.  
 
Complex models with three layers of skin 
 
The start-up plans to begin by offering the pharmaceutical and cosmetics industries 
large unit volumes of healthy skin models simulating three layers of the skin — the epi-
dermis, dermis, and hypodermis — with fat cells. These models are suitable for applica-
tions such as testing medications and their side effects or studying hair growth. The or-
ganoids are complex skin models comprising various cell types. Like human skin, they 
have sebaceous glands and hairs. They can be used to study aspects such as how cells 
communicate with each other after an active ingredient is administered and whether 
active ingredients trigger irritation. “There have been no skin models of this complexity 

RESEARCH NEWS 



 

The Fraunhofer-Gesellschaft, based in Germany, is one of the world’s leading applied research organizations. It plays a crucial role in the innova-

tion process by prioritizing research in key future technologies and transferring its research findings to industry in order to strengthen Germany as 

a hub of industrial activity as well as for the benefit of society. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 76 institutes and 

research units throughout Germany. Its nearly 32,000 employees, predominantly scientists and engineers, work with an annual business volume of 

3.4 billion euros; 3.0 billion euros of this stems from contract research. 

 

RESEARCH NEWS 

June 3, 2024 || Page 2 | 3 

 

on the market to date. They’re one of a kind,” Reigl says, explaining the technology’s 
unique selling proposition and great potential.  
 
Organoids can be cultured in open air 
 
An automated process is used to develop the organoids in large numbers inside a bio-
reactor. They are then applied to nanofibers using a special method. This creates what 
is known as an air–medium interface culture, in which the uppermost layer of the skin, 
the epidermis, is in contact with the air — unlike when the tissue is cultured in a Petri 
dish. The nanofibers are already patented, and there are also plans to patent the 
method itself. 
 
Skin models for preclinical testing  
 
The model enables fast testing, a huge advantage over animal tests, which can often 
be expensive and time-consuming. The skin organoid made from human stem cells can 
be used to achieve faster, more accurate results, in many cases with greater applicabil-
ity in humans. It takes just one step to study the reactions of cells in all three layers of 
the skin, an option that has not been available on the market to date. 
 
Broad product portfolio of various skin models planned 
 
The skin model is currently undergoing further development. Future plans call for add-
ing models with immune cells and blood vessels, and even models with tumor cells, 
which can be used to simulate and study diseases and conditions such as skin cancer. 
With the growing complexity of the model, further fields of application such as aspects 
of wound healing can be addressed or infection studies carried out. “We plan to grow 
our portfolio in stages. As the first step, we’re bringing the healthy skin model to mar-
ket, but there will be others as well, such as a skin model to study skin fibrosis,” Reigl 
explains. 
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Fig. 1 The founding team 

of Fraunhofer spin-off Ti-

gerShark Science. From left: 

Dr. Dieter Groneberg, Amelie 

Reigl, Dr. Florian Groeber-Be-

cker. 
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Fig. 2 Human skin models 

from TigerShark Science. 
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