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Abstract, General context of the project 

In most current treatment of cancer, only a few percentage of the injected drug is actually 
reaching the tumour cell. The rest is just diluted in all part of the body and is responsible of 
many side effects. This impairs the use of a high drug concentration and decrease treatment 
efficiency. It is then rather difficult to translate a dose showing a therapeutic activity in-vitro 
into in-vivo drug concentration to be injected in the patient. One approach to overcome this 
issue is to use nanoparticles as drug carriers or therapeutic agents. FENNEC team of ILM has 
developed sub-5 nm ultrasmall nanoparticles made of polysiloxane that can be visualized in 
MRI and are effective radiosensitizers for radiotherapy. 
Before in-vivo model, the quantification of anti-tumor effects of nanoparticles are classically 
performed using 2D cell culture. However, such monolayer cultures do not represents physical 
and biological barriers encountered in vivo. 
One of the earliest and still the most popular and prospective 3D cellular models is the 
multicellular tumour spheroid (MCTS). These structures contain a lot of in-vivo like factors, 
e.g. spatial cell-to-cell interactions and oxygen, nutrient and metabolite gradients. They can 
be embedded in collagen gels for example to mimic the extracellular matrix, and they can be 
made of different type of cells to mimic tumour heterogeneity. The Biophysic group of ILM 
have now a recognized expertise in 3D imaging of MCTS1 and quantification of cell response 
under different stimuli (drug treatment or mechanical constraints). In particular, the biophysic 
group is currently developing a hydrogel-based micro-array for drug screening2. 
We plan to join the expertise of the FENEC and Biophysic group to quantify nanoparticles 
penetration within MCTS and subsequent drug treatment efficacy in this 3D cellular model. 

Internship work 

- nanoparticles synthesis 
- MCTS fabrication  
- 3D imaging using different type of 
microscopy (epifluorescence, confocal, 2-
photon, single Plane Illumination 
Microscopy). 
- quantification of nanoparticles uptake  
- quantification of nanoparticle therapy 

 

 

MCTS submitted to a 
gradient of drug 
concentration in a 
microfluidic device. 

Scale Bar = 100 µm  

                                           
1 Using 2-photons Imaging or Single Plane Illumination Microscopy (Plan Cancer project under progress). 
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