
Purpose
 Commonly used manufacturing methods for poly (lactic-co-

glycolic acid) (PLGA) microsphere drug products include
solvent evaporation, spray drying, and coacervation.

 Minor changes in the manufacturing processes are shown to
affect the physicochemical properties (such as particle size,
and morphology) and drug release behavior of microspheres[1].

 The objective of this work was to investigate the effect of
coacervation processing parameters on PLGA microsphere
quality and in vitro release characteristics.

Results

Methods
 Minocycline hydrochloride was selected as the model drug.

PLGA with similar properties (molecular weight, lactic acid to
glycolic acid ratio, and end groups) as in the commercial
product Arestin® was used for the formulation preparation.

 Four compositionally equivalent minocycline hydrochloride
microsphere formulations were prepared via a coacervation
method with different processing parameters (Table 1). Briefly,
the micronized minocycline hydrochloride powder was
suspended in PLGA solution and then transferred into a vessel
equipped with an overhead stirrer. Coacervation was induced
by the addition of silicone oil with different viscosity while
stirring. The coacervate dispersion was transferred into a
beaker with hardening agent for solidification, followed by
washing and vacuum drying prior to final microspheres
collection.

 The physicochemical properties including drug loading, particle
size, and morphology of the prepared microspheres were
characterized. In addition, the in vitro release testing of the
microspheres was conducted using a sample-and-separate
method.
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Conclusions
 Four compositionally equivalent minocycline

hydrochloride microspheres were prepared
using a coacervation method.

 Physicochemical properties (such as particle
size) of the prepared microspheres were
determined to be sensitive to minor changes
in coacervation processing (such as viscosity
of silicone oil and stirring speed), which in turn
affected the in vitro release characteristics.

1. Physicochemical properties of the prepared microsphere formulations

2. In vitro release characteristics of the prepared microsphere formulations

Silicone oil 
viscosity

Stirring speed                 
350 cSt 1000 cSt

350 rpm Formulation A Formulation B

600 rpm Formulation C Formulation D

Table 1. Different coacervation processing parameters for four
compositionally equivalent minocycline hydrochloride microspheres.

Formulation A

300 μm

Formulation B

300 μm

Formulation C

300 μm

Formulation D

300 μm

Figure 1. A) Drug loading; B) Scanning electron microscope images of prepared microsphere formulations. The experiments were 
performed in triplicate (n=3) and the data are presented as mean ± standard deviation.
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Figure 2. A) Particle size and
B) span values of prepared
microsphere formulations. The
experiments were performed
in triplicate (n=3) and the data
are presented as mean ±
standard deviation.

Figure 3. A) In vitro release
profiles and B) burst effect (%)
of the prepared microsphere
formulations. The experiments
were performed in triplicate
(n=3) and the data are
presented as mean ± standard
deviation.
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