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Poly(lactic-co-glycolic acid) (PLGA) is a leading 
synthetic polymer employed in the development of drug 

delivery platforms due to its favorable propert ies. While 

PLGA is frequent ly employed in the preparation of 
micropart icles (MPs), its degradation profile and matrix 

lifet ime in biological tissues are often underexplored 
despite their critical importance for applications 

involving repeated administration [1]. In an aqueous 

environment, the abiot ic degradation of a solid PLGA 
matrix occurs primarily through bulk erosion. This 

process involves the hydration of amorphous regions of 
the polymer, leading to passive hydrolysis of ester 

bonds. As a result, substantial mass loss occurs 

alongside the solubilizat ion of oligomers. Moreover, 
studies indicate that the final 10% of the polymer mass 

can persist in tissue for extended periods, highlighting 
the need to understand the full degradation timeline [2-

3] (Scheme 1). Enzymatic degradation adds another 

layer of complexity, driven by depolymerizing enzymes 
such as proteases, lipases, and esterases that are 

secreted by cells [4]. The concentrat ion of these 
enzymes varies by organ and tissue, which can affect 

both the degradation rate and mechanisms of the PLGA 

matrix depending on its location within the body. The 
extent of the enzymatic activity is essential for the 

breakdown of PLGA, making it a valuable mechanism 
for controlled degradation in therapeutic applications 

(Scheme 2.). A thorough understanding of both abiot ic 

and enzymatic degradation pathways is crucial for 
optimizing PLGA-based MPs and improving their safety 

and efficacy in drug delivery. 

Figure 1. PLGA structure – hydrophobic polyester 

allows for a tunable degradation rate, which is 
inf luenced by factors such as molecular weight, end 

groups, and segment ratios within the polymer matrix.

This study aims to 

investigate the in vitro 

degradation 

mechanism of PLGA 

MPs

mediated by enzymes 

typically present within 

the vitreous humor.
Scheme 1. Abiotic degradation mechanism of PLGA MPs.
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This study investigates the in vitro enzymatic degradation of PLGA MPs in a simulated biological environment. PLGA MPs 
with varying end-group chemistries (acid or ester terminated) were fabricated using PLGA an oil-in-water (o/w) 

emulsion/solvent evaporation technique [5], encapsulating a model drug. The degradation profiles were monitored in artificial 

vitreous humor at physiological condit ions (pH 7.4, 35°C), focusing on bulk hydrolysis and enzymatic activity from hydrolases, 
esterases, and proteases. The experimental design and the physicochemical analyses (PCAs) in progress for this study are 

summarized below. 
Working parameters
• PBS pH 7.4; 
• Volume: 1 mL
• Temperature: 35 °C
• Replicates: 3

Timepoints  - Polymer degradation kinetic 

Elucidating the interactions between enzymes and 

the PLGA matrix provides valuable insights on the 
polymer matrix remains in tissue and whether the 

presence of enzymes affects its degradation rate. A 
deeper understanding of these interactions may 
enable better control over drug release profiles, 

leading to improved treatment outcomes and 
reduced patient side effects.
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Enzymes
• Carboxylesterases (CES1 and CES2)
• Paraoxonases (PON 1)
• Lysosomal glycoside hydrolase (HEXA)
• Combination of the 4 Enzymes
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Scheme 2. Enzymatic activity on PLGA MPs. 
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In an abiot ic environment, PLGA micropart icles exhibited a degradation profile primarily governed by bulk erosion, with 
significant mass loss occurring over time. Enzymatic condit ions are anticipated to accelerate mass loss compared to purely 

hydrolytic settings. Additionally, formulation parameters, such as polymer molecular weight and end-group chemistry, are 

expected to modulate degradation kinetics. Further studies are ongoing to evaluate the impact of enzymatic activity on 
degradation kinetics and drug release profiles. 
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