Challenges and opportunities for hydrocolloids in biomedical applications
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Currently, Diabetes type I is being treated with insulin injection to manage glucose levels. Although this is life-saving it cannot prevent frequent hypoglycemia and other side-effects that on the long-term has serious impact on the quality of life of patients. Transplantation of an insulin source that can regulate the glucose levels on a minute-to-minute level can prevent insulin injections and its side-effects. Unfortunately, transplantation requires suppression of the recipient’s immune system which is not an acceptable procedure for patients with type I diabetes. 

Transplantation in the absence of immunosuppression can be done by immunoisolating islets in semipermeable membranes. Usually hydrocolloids such as alginates are being applied as capsule materials as they allow for encapsulation under circumstances that do not harm the donor or cells. This technology is based on envelopment of cells in immunoprotective but semipermeable capsules that protect cells from immune attack by the host. Many different concepts with different hydrocolloids,  in different geometries have been introduced in the past two decades. Despites many advances in biocompatibility and prevention of foreign body responses it has been demonstrated that to accomplish longevity of the grafts the capsules need significant adaptations to facilitate long-term functional survival of the enveloped tissue. Items such as undesired contaminations with pathogen-associated molecular patterns (PAMPs), an optimal intracapsular environment as well as prevention of release of danger associated molecular patterns (DAMPs) require adaptations of the currently applied systems. Novel approaches to accomplish this will be presented at the meeting.

