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Abstract
Type 1 Diabetes Mellitus (T1DM) is an autoimmune condition where infiltration of T-cells into pancreatic
tissue initiates β- cell destruction, preventing the patient from maintaining normoglycemia through insulin
secretion. Contemporary solutions to address the blood glucose control in T1DM have included pancreas
transplant and insulin injections but suffer from the need for immune-suppressant drugs and continuous
costs.

Immunoisolation is a process where by immunogenic therapeutic factors are included in a
non-immunogenic matrix which protects the cells from the immune system (1). In this work, we
have chosen to use pancreatic beta cells, encapsulating them in an alginate matrix. Alginate
was chosen due to its known biocompatibility and long history of islet cell encapsulation (2). A
medium chain length PHA, Poly(3-hydroxyoctanoate-co-hydroxydecanoate) , P3HO-co-3HD)
was chosen as the material for an outer immunoprotective structure around the alginate, which
will also result in a mechanically stable construct (4). P(3HO-co-3HD) is well known for its
biocompatibility and non-immunogenicity, as well as relative mechanical strength compared
to alginate (3)
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Functionalisation of the bioartificial pancreas
In order for a prospective semi-artificial pancreas to be successful, several factors need to considered to maximise function in
vivo
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Substances like calcium peroxide and
sodium percarbonate release oxygen under
physiological conditions.

Factors like VEGFa and bFGF encourage the
growth of blood vessels to restore the islet oxygen
supply.
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Immune suppression
Factors like TGF-beta and anti-inﬂammatory
interleukins 2 and 10 have been shown to decrease the
activity of the CD4+ cells responsible for the diabetic
immune response.
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Conclusion
PHA/Alginate constructs represent a promising solution to diabetes, via a long term, immuno-isolated insulin secretion system based ‘Bioartificial Pancreas’
which can be further improved by functionalisation
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