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Description of lab:

One focus of the research lab is regeneration of nasal and articular cartilage using stem cells 

and tissue engineering. The second focus is salivary gland regeneration and pathophysiology of 

radiogenic salivary gland damage. The lab has a significant expertise in culturing and characterizing 

chondrocytes from nose and auricle. We examine the potential of different biological materials 

such as different xenogenetic collagens and bacterial nanocellulose for regeneration of cartilage 

structures. We demonstrated that chondrocytes, isolated from auricle and nasal septum, can 

adhere, proliferate and even synthesize extracellular matrix on these scaffolds.  In other studies of 

the laboratory, we search for an adequate source of cells for in situ cartilage regeneration. Different 

immunocompetent animal models for orthotopic transplantation of tissue-engineered nasal 

cartilage have been established. New biomaterials are evaluated and compared with regard to local 

inflammatory tissue reactions, their mechanical strength and stability. Aditionally, we establish a 

stem cell-based approach for salivary gland dysfunction following radiation therapy. 
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Porous bacterial nanocellulose (REM)

Description of Project:

In western countries the incidence for the complete absence of the auricle is 1:17.500, whereas 

the frequency of minor dysplasia has an incidence of 1:6.800. In twenty percent of these cases 

both auricles are affected. In addition to these, the cases of traumatic or tumorous defects of the 

auricle need to be taken into account. Especially for children with major dysplasia of the auricle, 

an inconspicuous outer appearance is important for their psychological and emotional well-being 

as well as their psychosocial development. Without reconstructive surgery, many patients suffer 

from reduced self-confidence due to their obvious deformities. Despite donor-site morbidity, 

reconstructions of the auricle, usually performed with rib cartilage, have shown a significant 

psychosocial benefit in the majority of treated patients.

Due to the complexity of surgical reconstruction using rib cartilage, auricular reconstruction remains 

one of the greatest challenges within the field of reconstructive surgery. Despite the advances in 

stem cell technology and biomaterials, auricular cartilage engineering is still in an early stage of 

development. This is due to critical requirements such as mechanical properties of the scaffold 

material and the post-surgical long-term structure. Furthermore, the complex shape of the auricle 

adds another facet of complexity to the challenge of auricle reconstruction.

This project focuses on auricle reconstruction using a novel nano-biomaterial, 

bacterial cellulose, generated in dynamic culturing conditions using bioreactors, 

and co-culture of human chondrocytes and stem cells. The project is truly 

interdisciplinary since it combines engineering, such as bioimaging and 

biomechanics, for quantitative evaluation of requirements and outcomes, 

detailed material science expertise at the nanoscale for material development 

and manipulation, detailed biotechnology and cell biology proficiency for 

sophisticated replication of biological growth and development and clinical 

commitment for profiling existing clinical challenges, shortcomings and end 

goals. Our goal is to develop and evaluate a 

preclinical therapy for auricle reconstruction. 

Methods and results developed here will 

also be applicable in the regeneration of 

nose, trachea, spine and articular joints.
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