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The research problem
Myocardial infarction is the most frequent direct cause of death worldwide. It is typically caused by the
rupture of an unstable atherosclerotic plaque which then results in thrombotic occlusion of a coronary
artery and consequently loss of myocardial tissue.
Until now there is no reliable technology that would allow the identification of those atherosclerotic
plaques that are prone to rupture. As such there is a major need for the development of innovative
imaging technologies that can identify the dangerous, rupture-prone atherosclerotic plaque.
For therapeutic plaque stabilisation there is only one major drug class, the statins, available so far.
Although there are several therapeutic strategies conceivable, they typically are limited by the fact that
they have severe side effects, if applied systemically. Therefore, one of the major challenges to develop
therapeutic options for plaque stabilisation is the localised delivery of drugs to the plaque.

Project aims
1) To develop smart nanoparticles that are specifically enriched at the vulnerable atherosclerotic
plaque for imaging
2) To develop smart nanoparticles that are targeted towards vulnerable atherosclerotic plaques
and that contain a specific trigger facilitating the release of their drug load.

Expected outcomes
1) Generation of nanoparticles that can be used for the identification of vulnerable plaques.
Several imaging modalities will be applied, such as ultrasound, magnetic resonance imaging, CT,
PET and fluorescence imaging.
2) Generation of plaque-stabilising nanoparticles that can be used as smart drug carriers with
inbuilt mechanisms of site-specific targeting and triggered drug release.

How will the project address the Goals of the above Themes?
 The project is based on Prof Banerjee’s unique expertise and skills to generate smart
nanoparticles and Prof Peter’s extensive expertise in nanoparticle targeting and the assessment
of their biological effects in a newly developed mouse model of plaque instability/rupture
(tandem stenosis model). Thereby the focus of the project is very much aligned with the theme
of material science/engineering of nanoparticles specifically for medical application.
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