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C. James Kirkpatrick has a triple doctorate in science and medicine (MD, PhD, DSc) from 
the Queen’s University of Belfast (N. Ireland) and is Emeritus Professor at the Johannes 
Gutenberg University (JGU) in Mainz, Germany, having directed the Institute of Pathology 
from 1993-2015. He has a special interest in human cell culture techniques to study cell-
biomaterial interactions, and has pioneered complex co-culture systems in three-
dimensions.  His “REPAIR-lab”, is a member of the European Institute of Excellence on 
Tissue Engineering and Regenerative Medicine.  He is a former President of both the 
German and the European Society for Biomaterials and was the latter’s recipient of the 
George Winter Award in 2008.  In 2010 he was awarded the Chapman Medal from the 
Institute of Materials, Minerals & Mining, London, UK for “distinguished research in the 
field of biomedical materials”. Since 2013 he is an Honorary Member of the German 
Society for Biomaterials, and in 2014 he received the TERMIS-EU Career Achievement 
Award. 
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Cellular Crosstalk in Vitro and its Use in Regenerative Medicine 

In Nature there is no more sophisticated delivery system for biological signals than the 
cell.  This being the case, the question arises how this can be integrated into our strategies 
for tissue and organ regeneration.  The most obvious translation is the adoption of cell-
based therapies, a prime example being the use of mesenchymal stem cells (MSC) as 
immunomodulators.  However, exposing naked cells to different compartments of the body 
is generally unphysiological - hence the need for a cell delivery system in the form of a 
biomaterial. 

Co-culture systems represent a complex in vitro technology, with which heterotypic 
cellular crosstalk, either through direct contact or as a close paracrine mechanism, can be 
studied in the context of biomaterials, and the knowledge gained used in developing 
strategies for regenerative medicine.  This presentation will illustrate how co-culture 
systems with human cells can be developed to model regenerative niches, such as in bone 
and the upper respiratory tract. In addition, barrier sytems, such as the alveolocapillary 
barrier in the lung or the blood-brain barrier can also be established to study strategies for 
nanomedicine, including the optimization of nanoparticle targeting.  


