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Project Description 
 

A 3-year PhD studentship is available in the Department of Chemical Engineering of 
Loughborough University to work in collaboration with two industrial partners (a Switzerland 
based medical device supplier and a leading UK manufacturer of microfluidic devices) on the 
development of drug-loaded microparticles for coating implantable medical devices.  
 
In this PhD project, a novel state-of-the-art microfluidic platform will be used to produce drug-
encapsulated biodegradable polymer microparticles for coating medical devices to prevent 
restenosis. The use of microfluidic devices for production of microparticles for pharmaceutical 
applications enables superior control over particle size and high encapsulation efficiency of 
entrapped drugs. Precise particle production is crucial to achieve a predictable biodegradation 
of polymers such as PLGA and controlled drug release. It is possible to tune the release 
profiles from the polymer-drug matrix by controlling polymer molecular weight, ratio of lactide 
to glycolide, drug concentration, particle size and release medium. In addition, drug 
distribution within the polymer matrix can be tuned by controlling the rate of solvent 
evaporation from droplets and the properties of organic solvent, which can lead to different 
extents of drug-polymer phase separation.  
 

 
The microparticles will be characterised using Confocal Laser Scanning Microscopy (CLSM), 
Focused Ion Beam Scanning Electron Microscopy (FIB-SEM), X-Ray Diffraction (XRD), and 
other characterisation techniques. The encapsulation efficiency and release behaviour of 
encapsulated immunosuppressive drugs will be investigated using HPLC and UV–vis 
spectroscopy. The properties of dispersion medium will be adjusted to allow optimum drug 
release kinetics for in-vitro studies. 
 
The project will benefit from a direct access to a wide range of state-of-the-art materials 
characterisation facilities available in the Loughborough Materials Characterisation Centre. 
The project is aligned with a project funded by the National Productivity Investment Fund and 
the successful candidate is expected to collaborate with a research team and external 
collaborators working on this project. 
 
 
Entry requirements:  
Applicants should have, or expect to achieve, at least a 2:1 Honours degree (or equivalent) in 
Chemical Engineering, Chemistry, Materials Engineering, Pharmaceutical Engineering or a 
related subject. A relevant Master’s degree and/or experience will be an advantage.  
 
Supervisors:  
Primary supervisor: Dr Goran Vladisavljevic  
Secondary supervisor: Dr Guido Bolognesi 


