
Methods

Purpose

⮚ Minor changes in the manufacturing processes are shown to affect

the physicochemical properties (such as particle size, and

morphology) as well as the drug release behavior of microspheres[1].

⮚ Minocycline hydrochloride was selected as the model drug. The

objective of this work was to investigate the effect of coacervation

processing parameters on PLGA microsphere quality and in vitro

release characteristics.

Results

Effect of Coacervation Processing Parameters on In vitro Drug Release 

from Minocycline Hydrochloride Microspheres

Ruifeng Wang1, Quanying Bao1, Andrew G Clark2, Yan Wang3, Bin Qin3, Shawn Zhang2, Diane J. Burgess1

1University of Connecticut, School of Pharmacy, Storrs, CT 06269, USA
2DigiM Solution LLC, 67 South Bedford Street, Suite 400 West, Burlington, MA 01803 USA
3Office of Research and Standards, Office of Generic Drugs, Center for Drug Evaluation and Research, U.S. Food and Drug 

Administration, Silver Spring, MD 20993, USA

Contact Information:  ruifeng.2.wang@uconn.edu; d.burgess@uconn.edu

Acknowledgments

⮚ Funding for this project was provided by the

U.S. Food and Drug Administration through

the Contract #75F40119C10157. This

abstract reflects the views of the authors

and should not be construed to represent

FDA’s views or policies.

Conclusions

⮚ Eight 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 (i.e. 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

Figure 3. A) representative SEM images and B) representative illustrations of the prepared microsphere formulations subjected to SEM and FIB-SEM imaging, together with representative SEM images showing the surface 

morphology and the cross-section of the microspheres.
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Figure 2. A) appearance and B) particle size distribution of prepared microsphere formulations. The experiments

were performed in triplicate (n=3) and the data are presented as mean ± standard deviation.

Figure 4. A), C) In vitro release

profiles and B), D) status of

microspheres during in vitro release

testing of the prepared microsphere

formulations. The experiments were

performed in triplicate (n=3) and the

data are presented as mean ±

standard deviation.

Solvent
Stirring rate 

(rpm)

Silicone oil 

viscosity (cSt)

Drug Loading 

(%, w/w)

FA DCM 350 350 26.18 ± 0.31

FB DCM 350 1000 26.17 ± 0.14

FC DCM 600 350 26.37 ± 0.27

FD DCM 600 1000 26.41 ± 0.47

FE EA 350 350 27.07 ± 0.66

FF EA 350 1000 27.63 ± 0.43

FG EA 600 350 27.39 ± 0.48

FH EA 600 1000 26.61 ± 0.13

Table 1. Drug loading of minocycline hydrochloride microspheres prepared with different

coacervation processing parameters.

Characterization of 
Microsphere Formulations

Drug Loading

Particle Size 
Distribution

Morphology

Internal 
Microstructur

e

High performance liquid 
chromatography (HPLC)

AccuSizer autodiluter 
particle sizing system  

Scanning electron 
microscopy (SEM)

Focused ion beam 
scanning electron 

microscopy (FIB-SEM)

In vitro release testing

In vitro drug release of microsphere formulations
was performed in 10 mM PBS (containing 0.02 %
(v/v) Tween 20, pH 7.4) using a sample-and-
separate method at 37 ℃.

Figure 1. Schematic demonstration of the coacervation process. Vessel A was

used for the encapsulation step and vessel B was used for the hardening step.

⮚ The minocycline hydrochloride

microspheres were prepared via

the coacervation method using a

well-designed glass vessel

assembly (Fig. 1) with different

processing parameters, as shown

in Table 1. Briefly, the micronized

minocycline hydrochloride was

suspended in PLGA solution and

then transferred into the vessel A

equipped with an overhead stirrer.

Coacervation was induced by the

addition of silicone oil with different

viscosity while stirring. The

coacervate dispersion was then

discharged into the vessel B

containing hexane for solidification,

followed by washing and vacuum

drying prior to final microsphere

collection. A B C D
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