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The aim of this thesis is to better understand the underlying mass transport mechanisms in poly(lactic-

co-glycolic acid) (PLGA)-based microparticles. The latter are frequently used to control the release of 

a variety of drugs during periods ranging from a few days to several weeks. This allows optimizing the 

resulting drug concentrations at the site of action in the human body and, hence, improving the 

therapeutic efficacy of the treatment. In addition, the risk of toxic side effects can be reduced and the 

administration frequency decreased, resulting in improved patient compliance. Furthermore, local 

controlled drug delivery directly at the target side can be provided. 

Different drug products based on PLGA microparticles are available on the market. However, the 

physico-chemical phenomena controlling the release of the entrapped drug out of the polymeric 

system are not yet fully understood. A variety of processes are involved, including water penetration 

into the microparticles, polymer degradation, drug dissolution and diffusion through water-filled pores 

and/or the polymer network as well as PLGA swelling. The importance of the latter process was and 

still is largely underestimated in many systems. 

Key tasks in this thesis include:  

 The preparation of different types of PLGA microparticles loaded with different drugs using for 

example an emulsion solvent extraction/evaporation method. The microparticle composition 

and size are to be altered.  

 

 The thorough in vitro characterization of the obtained systems using a range of experimental 

techniques, including particle size measurements, scanning electron microscopy, drug release 

measurements with HPLC detection, water uptake kinetics, optical microscopy, differential 

scanning calorimetry, gel permeation chromatography to mention just a few.  

Based on these results the importance of different drug transport mechanisms is to be better 

understood. 

This thesis will be conducted in the frame of the Interreg 2 Seas Project: “Site-Specific Drug Delivery” 

(https://www.interreg2seas.eu/fr/Site-Drug). The consortium counts 10 academic and industrial 

partners in France, Belgium, the Netherlands and the UK. Fruitful exchanges with partner laboratories 

are foreseen, e.g. with the group of Prof. Axel Zeitler at the University of Cambridge. Also, close 

collaborations with physicists will be part of this thesis. 

 

Contact: Prof. Florence Siepmann, University of Lille, Inserm U1008, florence.siepmann@univ-lille.fr 

(http://u1008.univ-lille2.fr/)  

Start: September 2020 
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