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Background Results

= Drug release from PLGA microspheres in vivo is not currently well predicted by standard in vitro release MICROSPHERE FORMULATION CAGE MODEL DEVELOPMENT
tests due to a lack of mechanistic understanding of drug release in vivo.

CAGE MODEL VALIDATION IN VITRO AND IN VIVO
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allowing recovery of microspheres after administration.
* |nitial data suggest that PLGA release kinetics in the cage is predictive of SQ in vivo
release after the initial burst.
» Release of steroids from PLGA is generally faster in vivo than in vitro.
= Some causes of more rapid in vivo release:
* Increased water uptake
* Increased polymer degradation and erosion kinetics
= Potential for osmotic pressure-mediated pore diffusion
= This approach may be useful to develop mechanistic in vitro - in vivo correlations.

References and Acknowledgements

1S. Fredenberg, M. Wahlgren, M. Reslow, A. Axelsson, International Journal of Pharmaceutics 415 (2011) 34-52.

2 R. Marchant, A. Hiltner, C. Hamlin, A. Rabinovitch, R. Slobodkin, J.M. Anderson, Journal of Biomedical Materials
Research 17 (1983) 301-325.

3 J. Kang, S.P. Schwendeman, Macromolecules 36 (2003) 1324-1330.

Funding for this work was made possible by the Food and Drug Administration through grant (RFA-FD-13-030).

A - s bl o e e Views expressed here do not necessarily reflect the official policies of the Department of Health and Human Services nor does
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remaining in the microspheres was determined by UPLC. Tr-A 1

In vitro Drug Release:

* 5 mg microspheres (Tr-A_1 and Tr-A_2) were suspended in PBST pH 7.4 under mild agitation at 37°C.

« Media was completely removed and replaced at designated time points and analyzed for Tr-A content by UPLC.

Mass Loss and Water Uptake:

« During release in vitro and in vivo, mass loss and water content of microspheres was determined gravimetrically.

PLGA Molecular Weight Determination:

« Microspheres were incubated in release media or administered via cage model as described above. Samples were rinsed,
dried, then dissolved in tetrahydrofuran and analyzed by gel permeation chromatography (GPC).

Particle Morphology During Release--Laser Scanning Confocal Microscopy (LSCM):.

* During Tr-Arelease in vitro and in vivo, small aliquots of Tr-A_1 and Tr-A_2 microspheres were separated and incubated in a
solution of the fluorescent probe bodipy for LSCM.

BODIPY Diffusion in Degrading Microspheress:

« Using LSCM images obtained above, normalized pixel intensity was plotted against radial position in degrading microspheres
(ImageJd, National Institute of Health) C {2 @n+1)—1/a @n+1) +1/a

- Data was fit to the solution of Fick's second law of diffusion = Z (erfc — erfc )

(DataFit, Oakdale Engineering): Co r/atd 2\ Dt/a? 2/Dt/a?
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