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The medical need 
Currently, there is a high medical need for 
novel therapeutic options for heart valve re-
placements, cardiac muscle to restore infarct 
regions, substitutes for coronary arteries and 
other blood vessels such as venous valves, and 
reconstruction of congenital heart defect. Tis-
sue engineering (TE) is a promising technolo-
gy addressing these needs. However, and for 
the time being, TE products are very expensive 
and therefore suitable only for a few condi-
tions.  
 
Regulatory Pathways 
TE products are highly regulated. A sophisti-
cated and sometimes confusing network of 
European Directives and Regulations [1-4], as 
well as national laws and guidelines, impose 
high demands on the authorities and compa-
nies. Simplifications are expected by an in-
creasing number of common legal concepts 
and rules, such as e.g. labeling. However, as of 
today, national and regional rules impede the 
free exchange of TE products in Europe. 
 
The conflict between altruistic donation and 
commercial exploitation 
The first step in the manufacture of any al-
logeneic TE product is the donation of a tissue. 
Such donation is always an altruistic one, giv-
en to a non-for-profit procurement organiza-
tion [1]. This requirement must be met to avoid 
a human tissue trade, which is banned in the 
European Union. However, a significant in-
vestment has to be dedicated to cover the costs 
for the development, approval, manufacture, 
quality control and the distribution of TE 
products. This investment is carried by private 
companies, who expect a fair return for their 
capital. An open and fair partnership between 
procurement organizations, TE companies and 
healthcare organizations can help to avoid 
potential ethical conflicts. 
 
Cost structure and cost coverage 
TE products are made in small quantities and 
mainly upon request. Due to the high demands 
on safety and quality, clean rooms and quali-
fied personnel must be dedicated. This leads to 

a fixed cost structure, which in turn results in 
high production costs. 
 
Future Trends  
In the foreseeable future, TE products will be 
available for only a few surgical interventions, 
for which the national health care systems will 
provide cost coverage. In this context, health 
care assessment tools will play a major role in 
evaluating the risks of investing in novel TE 
products. However, there is a need to revise 
the current procedures for allocation of and the 
reimbursement for TE products [5] in order to 
prevent a ‘two-tier medicine’ system. 
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