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Pancreatic Ductal AdenoCarcinoma (PDAC), which constitutes 2.5% of the worldwide 

cancer incidence, yet 4.5% of the mortality, is unfortunately known for his poor response to 

therapy and dismal prognosis[1]. This resistance is in large part due to the extraordinarily dense 

fibrotic stroma of PDAC that impedes tumor perfusion and delivery of anticancer drugs[2]. 

Since the extracellular matrix (ECM) comprises the bulk of the stroma, it is primarily 

responsible for the increased interstitial tissue pressure and stiff mechanical properties of the 

stroma. Besides its mechanical influence, the ECM provides important biochemical and 

physical cues that promote survival, proliferation, and metastasis. New approaches are being 

explored to overcome the failures of the current treatments. 

Yet, thermal therapy (hyperthermia) has long been recognized as a successful cancer 

treatment as it engenders direct and/or indirect effects at different scales, e.g. collagen fibers 

slackens so that tumors become more sensitive to chemotherapy or radiation, and can even lead 

to tumor regression or disappearance [3]. Recently, nanoparticles-mediated hyperthermia 

(magnetic or photothermal) has been shown to be a promising route for PDAC thermal 

treatment as it allows a localized heating of cancer cells with minimal effect on normal cells, 

with promising preclinical approaches reported[4]. However, the consequences of hyperthermia 

on the Tumoral MicroEnvironment (TME)  still lack of a comprehensive understanding [5]. To 

investigate these mechanisms, Tumor-on-Chip (TOC) in vitro model is a pivotal technology as 

it allows the in-situ control over local gradients, fluid flows, tissue mechanics and composition 

of the extracellular matrix [6]. To decipher the effect of photothermal hyperthermia (PTT) on 

the PDAC TME, we developed an original tumor-on-chip device including the TME in the 

centrale chamber obtained thanks to the sliding walls technology[7] and two side channels 

allowing the controlled nanoparticles injection/diffusion. Thanks to this technology, we have 

been able to study the diffusion of nanoparticles through the extracellular matrix, made of 

collagen, and to show its denaturation depending on the collagen concentration, the 

nanoparticles properties, and the temperature.  

The aim of this internship will be first to further study the denaturation of the collagen 

using fluorescent-labelled nanoparticles and the survival rate of the PDAC cells depending on 

these parameters in close collaboration with a post-doctoral researcher. In a second phase, we 

will develop a co-cultured tumor-on-chip model that closer mimick the in-vivo conditions to 

study the desmoplastic reaction of pancreatic stellate cells together with PDAC cells before and 

after treatment.    
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We are looking for a highly motivated student with strong skills in cell biology and 

experimental physics. Microfluidics and cell culture experiences are particularly welcome. 

Initiative, energy and team spirit are qualities expected from the candidate.   

The student will be an integral part of a team of about thirty people at the Institut Pierre 

Gilles de Gennes, which is world renowned in the field of microfluidics. As the MMBM is part 

of the Curie Institute's Physico-Chemistry Laboratory, the student will benefit from the many 

scientific and social activities that take place there. This internship as part of a global project 

over several years, the possibility to continue as a PhD could be considered.   
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Scheme of our TOC model to study the 

effects of PTT on the PDAC TME. 

Photothermia experiment on the tumor-

on-chip model 


