
 
 

Internship/Bachelor-/Masterthesis: Effect of positive 
curvature on epithelial growth 

 

Background: Geometrical features, such as curvatures, are known to influence the rate of cell 

proliferation resulting tissue growth, like illustrated in Figure 1 by Rumpler et al. [1] . However, the 

cellular basis of curvature sensation is not yet understood but is highly significant for tissue 

engineering and medical device design and to further understand phenomena like wound healing, 

tumor growth and evolution of bone microstructure or embryogenesis.  

 
Figure 1 New tissue formed in three-dimensional matrix channels. Actin stress fibres 
are stained with phalloidin-FITC […]. Here, the tissue formation is shown […] of cell 
culture in the channels of a (i) triangular, (ii) square, (iii) hexagonal and (iv) round 
shape introduced into a HA plate in vitro (modified from [1]) 

Project aims: This study aims to investigate the effects of different 

well defined, convex spherical surface topographies on the growth of 

epithelial monolayers to better understand the interdependence of 

curvature and cell behavior.  

The positive curvature will induce a tension in the cell layer influencing 

cell morphology, actin-myosin cytoskeleton as well as other cell 

functions. 

Work Plan/Methods: After a period of literature research (state of 

the scientific knowledge) the thesis will include: 

a) Manufacturing of curved topographies (partial spheres) using 

methods like photolithography with thermal reflow, soft 

lithography or hot embossing.  

b) Surface modification (different protein coatings)  

c) Cell culture /cell biology experiments (including live cell 

imaging, cell staining).   

d) Evaluation and Quantification using imageJ (or other software)  

Readouts will include overall morphological adaption (cell area, aspect 

ratio), disturbance of the monolayer, change of cytoskeletal 

morphology and influence on overall cell behavior like proliferation.   

Leading questions will be for instance: How is the morphology of the 

cells and the monolayer changed by curvature induced defects? What 

role does the radii of curvature and topography height play? Etc. 

 

Contact: Kerstin Frey, M.Sc. Kerstin.Frey@reutlingen-universtiy.de  

and Prof. Ralf Kemkemer Ralf.Kemkemer@reutlingen-universtiy.de; Reutlingen University  

References 
[1] M. Rumpler, A. Woesz, J.W.C. Dunlop, J.T. van Dongen, P. Fratzl, The effect of geometry on three-dimensional tissue 

growth, Journal of the Royal Society, Interface 5 (27) (2008) 1173–1180. 

Figure 2 Schematic depiction of 

project aim  
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