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IVIVC of parenteral PLGA microspheres
There have been only a dozen parenteral extended release formula-
tions that are designed to deliver drugs from a week up to 6 months
since the first introduction of Lupron Depot® made of poly(lactic-co-
glycolic acid) (PLGA) microspheres in 1989. All parenteral extended re-
lease formulations are made of PLGA in the form of microspheres, solid
implants, and in situ forming implants. Over the past few decades, the
development of in vitro–in vivo correlation (IVIVC) for parenteral prod-
ucts has increasingly gainedmore significance. A Level A IVIVC can open
thepossibility for an in vitro releasemethod to beused as a surrogate for
bioequivalence studies. This can minimize the need for human studies
and reduce the regulation burden. Accordingly, establishing IVIVCs for
parenteral products is expected to propel the development of both ge-
neric and innovator products. In the case of PLGA microspheres, due
to their complex characteristics (e.g., long-term (weeks to months) re-
lease and multi-phasic release profiles), deconvolution of in vivo data
and correlation with in vitro release data has been very challenging. In
addition, the lack of compendial in vitro release testingmethods has de-
layed the development of IVIVCs for PLGA microspheres and other ex-
tended release parenterals. The IVIVC study by Professor Burgess and
her team in this issue is important as it presents the possibility that
IVIVCs for parenteral polymeric microspheres can be established [1].

The study by Professor Burgess and her team shows that Level A
IVIVCs can be established for parenteral PLGA microspheres. The Bur-
gess group elected to work with compositionally equivalent
risperidone-loaded PLGA microspheres prepared with different
manufacturing processes. The physicochemical properties
(e.g., porosity and particle size) of the risperidone-loaded PLGA micro-
spheres were sensitive to minor manufacturing changes, such as differ-
ent solvent systems and microsphere collection procedures, which
subsequently resulted in changes in their in vitro and in vivo perfor-
mance. The two most commonly used in vitro release methods for par-
enteral PLGA microspheres (e.g., sample-and-separate and USP
apparatus 4) were investigated in this IVIVC study. Compared with the
sample and separatemethod, the USP apparatus 4methodwas superior
in its ability to discriminate between the compositionally equivalent ris-
peridone microspheres with manufacturing differences. The ability to
distinguish drug release properties from microspheres made by differ-
ent manufacturing processes is critical in evaluating different formula-
tions that consist of the same drug and polymer. The developed IVIVCs
can be very useful to guide formulation and/or process development
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changes in various stages of parenteral microsphere drug product de-
velopment. Furthermore, the study was conducted using a compendial
apparatus (USP apparatus 4),whichmakes inter-laboratory comparison
feasible, thus helping to facilitate drug product development. The IVIVC
constructed in the current study by theBurgess groupwas based on rab-
bit pharmacokinetic data [1]. Since there are known differences in drug
release, absorption and metabolism between small animal models and
humans, the results from this IVIVC studymay not be fully extrapolated
to humans. Thus, a similar study performed with human pharmacoki-
netic data would be necessary for an IVIVC to be fully applicable to
human parenteral microsphere drug products.

It is not an easy task to establish robust IVIVCs for microsphere for-
mulations designed to release drugs for months, and it will require col-
lective efforts by many researchers in the field. This is one of the
important problems facing the pharmaceutics and drug delivery field,
and Professor Burgess has been a pioneer in this effort. Her earlier and
current studies [1,2], taken together, show that IVIVCs for parenteral
PLGA microspheres can be established and validated. The IVIVC study
of parenteral microsphere formulations reported in this issue will cer-
tainly pave theway for more in depth studies of all parenteral extended
release products based on PLGA. A suitable in vitro release testingmeth-
od is critical in the development of IVIVC for extended-release paren-
terals, and the field collectively needs more input to tackle this
important issue for rapid progress in producing many more clinical
formulations.

References

[1] J. Shen, S. Choi, W. Qu, Y. Wang, D.J. Burgess, In vitro–in vivo correlation of parenteral
risperidone polymeric microspheres, J. Control. Release 218 (2015) 2–12.

[2] A. Rawat, U. Bhardwaj, D.J. Burgess, Comparison of in vitro–in vivo release of
Risperdal® Consta® microspheres, Int. J. Pharm. 434 (2012) 115–121.

Kinam Park
Purdue University

Departments of Biomedical Engineering and Pharmaceutics
West Lafayette, IN 47907, USA

E-mail address: kpark@purdue.edu

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jconrel.2015.10.041&domain=pdf
mailto:kpark@purdue.edu
http://www.sciencedirect.com/science/journal/01683659

	IVIVC of parenteral PLGA microspheres
	References




