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CHAPTER 5. CONCLUSIONS AND FUTURE DIRECTIONS

From this research, | was able to identify several formulation parameters that have
profound effects on the release of protein from biodegradable microparticles. It is clear
that properties of the polymer had the most profound effect. The burst release was
primarily controlled by the polymer type (PLLA, PDLLA, PLGA) with PLLA polymers having
the lowest release on average. Release rate during the plateau phase seemed to be
controlled, also, by the polymer type with PLLA having the lowest average. For PLGA
polymers, high L:G ratios (85:15) had lower burst and linear plateau phase. It was
observed that there is a molecular weight sweet spot (30-100kDa) in which burst release
and release rate are optimized. Overall, the BSA release study identified a new set of
tools that can be used to customize release profiles for protein drugs.

A new micronization method for lyophilized proteins was also identified. This
grinding method provides a low-cost effective option for obtaining active sub-10um
protein particles. It was also possible to load these particles successfully into
microspheres by coacervation. With nearly 100% encapsulation efficiency, this
experiment identified coacervation as a feasible protein encapsulation method and

validated the micronization method.
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In summary, the results from this work will, hopefully, act as a starting point for
future research in protein therapeutics. Future studies should expand upon the
conclusions drawn here and should try to identify crystal structure and organization of
biodegradable polymers to better understand their effect on release. In addition, the

methods used in this research should also be applied to more proteins in order to
assess its broad applicability. It should be emphasized that not all protein encapsulation
techniques will yield the same results and that post fabrication processing should be

optimized to minimize burst release, maximize encapsulation, and increase control.
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