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In about 1:10.000 births the external part of the ear, the auricle, is severely malformed or absent.
Furthermore, tumours and trauma can cause defects to the auricle. Due to the complexity of surgical
reconstruction using rib cartilage, auricular reconstruction remains one of the greatest challenges
within the field of reconstructive surgery. 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 investigation, such as bioimaging and biomechanics, for quantitative
evaluation of requirements and outcomes, detailed material science expertise at the nano-scale 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, short-comings and end-goals. Our goal is to develop and evaluate a pre-
clinical therapy for auricle reconstruction, and propose an entry-strategy for introducing this novel
therapy to the clinic. The primarily focus will be on auricle regeneration, however, the methods and 
results developed here will also be applicable in the regeneration of nose, trachea, spine and
articular joints. 

Photo Dynamic Therapy using targeted organic 
nano particles (TARGET-PDT)

Photodynamic therapy (PDT) is an emerging modality for the treatment 

of various cancers. PDT consists of a photoactive drug known as a 

photosensitizer, its preferential uptake and retention in malignant tissues, and 

its subsequent activation by a visible laser light, leading to tumor destruction. 

Despite its many advantages, the use of PDT has been restrained due to 

ineffective targeting of the photosensitizers to the tumor and potential 

damage to nearby healthy cells. Therefore, the project will study the delivery 

of photosensitizers encapsulated into lipid nano-particles that will include 

tumor-specific antibodies, thereby improving targeting and minimizing 

destruction of healthy tissue.
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