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Contributions to science:

Isolation of high-purity chitin from waste lobster shells and development of solvent-cast membranes for
medical applications.

Chitin is a natural polysaccharide found in the shells of marine organisms like crab, lobster and shrimp,
as well as fungi. Chitin as a polymer has been shown to have favorable mechanical properties, as well as
possessing potential antimicrobial properties. Chitin is a very abundant polymer, especially in regions of
the world where shellfish processing is a prevalent industry. My group has studied a biologically based
chitin extraction process using the shell of the American lobster. With the chitin isolated from these
shells, porous and flexible membranes are fabricated by means of solvent casting in ionic liquid. The
porosity and inherent physicochemical properties of these membranes show utility in several medical
applications, namely as wound dressing or tissue engineering scaffold material. Selected peer reviewed
publications are listed below.
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properties of chitin/polylactide (PLA)/hydroxyapatite (HAP) composites cast using ionic liquid
solutions. Int J Biol Macromol. ePub ahead of print.

Chakravarty J, Semerdzhiev D, Silby MW, Ferreira T, Brigham CJ. 2019. Properties of solvent-cast
chitin membranes and exploration of potential applications. Materialia. 8: 100452.
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Optimization of polyhydroxyalkanoates biosynthesis

Polyhydroxyalkanoates (PHAs) are a family of bio-based, biodegradable polymers that have application
as biodegradable replacements for traditional plastics. My group has been studying the PHA copolymer
poly(hydroxybutyrate-co-hydroxyhexanoate) [P(HB-co-HHXx)] for its favorable thermal and mechanical
properties. We utilize optimally engineered strains of the bacterium Cupriavidus necator (also called
Ralstonia eutropha) to synthesize large quantities of P(HB-co-HHx) from organic acids and plant oils as
the main carbon sources. We have successfully solvent-cast, extruded and electrospun our P(HB-co-HHXx)
polymer, suggesting that there are many fabrications methods available for this material. Selected co-
authored, peer reviewed publications are listed below.
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Correlation of polyhydroxyalkanoates degradation with changes in mechanical properties.

Our goal application for P(HB-co-HHXx) biopolymers is resorbable medical products like sutures, drug
delivery implants, surgical meshes, etc. We have evaluated in vitro and in vivo biodegradation of P(HB-
co-HHx) and correlated extent of degradation with changes in mechanical properties like strength,
elongation, Young’s modulus and overall mass of polymer. We are currently developing a mathematical
model to correlate these properties and predict behavior of resorbable medical devices made from
P(HB-co-HHXx). Selected peer reviewed publications are listed below.
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