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Abstract: As a depot drug delivery system, injectable polylactide-polyglycolide (PLGA) sustained-release
microspheres have been successfully used to treat many diseases since the first microsphere product Lupron depot
was approved for marketing in the United States in 1989. It has the ability of long-term release in the body for
several days to several months, which can not only reduce the times of administration, but also reduce the drug
blood concentration fluctuations, significantly improve the safety and patient compliance. In vitro-in vivo correlation
(IVIVC) makes the development of microspheres more possible. It can describe the dynamic information of drug
release in vivo through the in vitro release behavior of microspheres, and can reduce the workload of each stage and
shorten the time span while characterizing the performance of microspheres. IVIVC can provide guidance or
support for drug development, production changes, supervision and management. This article summarizes the
release mechanism of injectable PLGA sustained-release microspheres, common measurement methods and theories
of in vitro and in vivo release. And we also focus on the establishment and application of IVIVC, especially A level
IVIVC in the field of microsphere preparations, to provide a reference for further study on in vitro-in vivo correla-
tion of microspheres.
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(1) Stage 1: Initial burst (I1) Stage 2: Drug release (I11) Stage 3: Polymer erosion
Drug release rapidly on the surface, in the Drug release steadily and continuously, the Local acidic environment is formed in PLGA
pores and near the surface of microspheres pores of microspheres are enlarged, and microspheres, which produce autocatalytic
more channels are formed effect to accelerate degradation

Figure 1 Release process of polylactide-polyglycolide (PLGA) microspheres
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Table 1 Examples of in vitro release methods of injectable PLGA microspheres approved by the U.S. Food and Drug Administration

(FDA). a: Active pharmaceutical ingredient; b: Phosphate buffered saline; c: Dissolution methods database of FDA

API? Method

Condition Reference

Leuprolide acetate Sample and separate

PBS® (33 mmol-L*, pH 7.4, 1 mL) with 0.02% (v/v) Tween 20 and 0.02% (w/v) [23,24]

sodium azide, 100 r-min* and at 37 °C

Octreotide acetate Dialysis Sodium acetate buffer (50 mmol-L*, pH 4.0, 10 mL), 100 r-min* and at 37 °C [25]

Somatotropin (rDNA origin) Sample and separate  PBS, 2 r-min* and at 37 °C [26]

Triptorelin pamoate Paddle Water-methanol (95:5, 500/1 000 mL), 200/75 r-min* and at 37 °C FDA®

Lanreotide Sample and separate  PBS (pH 7.4, 20 mL), 60 r-min* and at 37 °C [27]

Minocycline HCI Dialysis PBS (pH 7.8, 8 mL) and at 37 °C [28]

Risperidone Flow-through cell PBS (10 mmol-L™*, pH 7.4, 250 mL) with 0.01% (w/v) sodium azide at 37 °C [24,29]
and pump flow rate is 8 mL-min-

Naltrexone Flow-through cell PBS (pH 7.4, 50 mL) with 0.02% (v/v) Tween 20 and 0.02% (w/v) sodium azide FDA,[30]
at 37 °C and pump flow rate is 8 mL-min-*

Exenatide Sample and separate  PBS (pH 7.4, 1 mL), 100 r-min* and at 37 °C [31,32]

Pasireotide Paddle Cetyltrimethylammonium bromide solution (0.2%, pH 2, 500 mL), 50 r-min* FDA
and at 45 °C

Triamcinolone acetoamide Flow-through cell

PBS (10 mmol-L*, pH 7.2, medium volume is 15 times solubility volume) with [17]

0.1% (w/v) SDS and 0.01% (w/v) sodium azide at 35 °C and pump flow rate is

8 mL-min?
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Figure 2 Development of in vitro-in vivo correlation of PLGA microspheres. F,: Formulation 1; F,: Formulation 2
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