
                                             

 

 6 months internship offer (M2) 

Functionalization of nanovectors for tumor macrophages specific targeting   

 
 
Laboratories: The LAGEPP (https://lagepp.univ-lyon1.fr/en/home/) is a research laboratory of the University 

Lyon 1 and the French national Institute for scientific research (CNRS UMR 5007). The LAGEPP-Gepharm 

“pharmaceutical engineering” team gathers strong pluridisciplinary competences (pharmaceutical 

formulation, cosmetic formulation, physical chemistry) in close collaboration with national and international 

research and development centers in industry or in academia. MATEIS (https://mateis.insa-lyon.fr/fr) is a 

Materials Science laboratory at the intersection of disciplinary fields. The Biological Interactions and 

Biomaterials team focuses on: development and validation of new biomaterials, accurate study of the 

interactions between living cells, tissues or microorganisms and the materials or particles. 

Keywords: nanoparticles, functionalization, tumor-associated macrophages, active targeting.  

Project description: 

Background: Tumor-associated macrophages (TAMs) have an important role in tumor progression, 

angiogenesis and metastasis. Therefore, their targeting represents an interesting strategy for the treatment 

of cancer [1]. Several studies have shown the interest of eliminating TAMs or repolarizing them towards an 

antitumor phenotype but a precise delivery of the active ingredients is essential for the success of such 

strategies. The use of nanoparticles (NPs) is promising in this context due to the demonstrated affinity of 

macrophages for nanometer-sized objects [2]. Moreover, NPs allow the encapsulation of active ingredients 

and their controlled and prolonged release in the tumor environment. Several studies have demonstrated 

the interest of such strategies in the treatment of cancers [1,3,4]. Despite promising results, several 

challenges remain regarding the use of NPs. A first problem encountered after the administration of 

nanoparticles is their rapid elimination from the bloodstream, mainly by macrophages present in the liver, 

lungs or spleen. To overcome this problem, the most widely used strategy is the functionalization of NPs with 

specific molecules such as PEG to avoid absorption by non-targeted macrophages [2,3]. On the other hand, 

different studies have been carried out to identify ligands allowing to precisely target specific populations of 

macrophages such as TAMs [5,6]. These ligands (macromolecules, antibodies or peptides) could be used to 

functionalize the surface of the particles. However, to date, few studies compare the targeting efficiency of 

these ligands or the optimization of their addition to the surface of NPs. Further research is needed to better 

understand how the surface of nanovectors can be functionalized to optimize the targeting of overexpressed 

receptors on TAMs and avoid targeting of healthy macrophages.   

Objectives: The aim of this project is to design and optimize a nano-platform for TAMs targeting for cancer 

treatment.  

1-Development of NPs (LAGEPP): Based on previous studies in the laboratory, polymeric NPs will be 

formulated [4]. The composition of the NPs will be modified to add PEGs, chemical functions and ligands of 

interest. Ligand density, PEG density, ligand/PEG ratio and PEG chain length will be studied to optimize 

targeting of TAMs while avoiding healthy tissue macrophages. Different ligands will be used to compare their 

targeting properties [7-9]. The NPs will be characterized with complementary techniques to determine their 

size, their surface charge, the presence and the quantity of ligands (DLS, zetametry, infrared spectroscopy, 

HPLC...). 

https://lagepp.univ-lyon1.fr/en/home/
https://mateis.insa-lyon.fr/fr


2-Evaluation of nanoparticles targeting capacities (MATEIS): The targeting capacities of functionalized 

nanovectors will be evaluated by the surface plasmon resonance technique (Biacore®). This is a reference 

technique for the study of molecular interactions in real time and without labeling [10]. Depending on the 

internship progression, some in vitro work on tumor cells may also be performed.  

 

Organization of the internship: 

• Duration: 6 months.  

• Beginning of the internship: ~1st of February 2021. 

• Localisation: ISPB, 8 avenue Rockefeller, 69008, Lyon. 

• Supervisors: Dr. Eloïse Thomas (LAGEPP), Dr. Laurence Heinrich-Balard (MATEIS).  

• Contact : eloise.thomas@univ-lyon1.fr 

• Application: please send a resume and a letter of motivation (including references). Master 1 results 

can be provided to support the application.  

• A PhD application is possible at the end of the internship.  
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