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Protein encapsulation using pressurized CO2-based processes: Challenges and perspectives
Frank Boury
University of Angers, France

We present here innovative methods to encapsulate proteins into PLGA microparticles/nanoparticles or spherical nanostructured 
highly porous CaCO3 microparticles using emulsification/extraction process in CO2 medium under mild conditions of 

pressure and temperature. CaCO3 particles can be obtained by different methods including solution route, evaporation-diffusion 
route and finally carbonation route via compressed and supercritical CO2. The process employing supercritical CO2 appears to be 
an efficient method for CaCO3 precipitation and can be used to synthesize hybrid organic-inorganic biomaterials with well-defined 
properties, according the use of templating biopolymers. In the case of polyester particles, non-toxic solvents, dimethyl isosorbide 
ether (DMI) and glycofurol (GF) were employed both to precipitate the protein and to dissolve the polymer. Good encapsulation 
efficiency was obtained with preserved bioactivity of the therapeutic protein. The nano-microparticles were fully characterized in 
terms physical properties (polymorphism, porosity, chemical composition). In addition, the morphology and surface properties 
were determined using scanning electron microscopy (SEM) and atomic force microscopy (AFM) respectively. In vitro release study 
of the protein from nano-microparticles shows the capacity of these systems to control the protein release. Moreover, cytotoxicity 
study was performed within excellent cytocompatibility of the obtained microparticles. As an example, we described an effective and 
original process for TGF-β1 encapsulation into PLGA nano-microparticles. The obtained carriers could be used in many biomedical 
applications especially for cartilage/bone regeneration combined with hydrogels but could be also used in cancer therapy as tracking 
systems for cancer cell in brain tumor with other cytokines.
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Metformin sensitizes lung cancer cells to epigallocatechin-3-gallate (EGCG) treatment via 
suppressing Nrf2 signaling pathway
Jianping Cao and Chenxiao Yu
Soochow University, China

Epigallocatechin-3-gallate (EGCG) is a major polyphenol component in green tea and is widely studied as a cancer chemopreventive 
agent with potential anticancer effect. The major mechanism of EGCG-mediated anticancer effects is induction of apoptosis. 

However, it has been shown that different tumor cells have different sensitivity upon treatment of EGCG and Nrf2/HO-1 signaling 
pathway contributes to resistance to apoptosis induced by EGCG. Metformin is the first-line drug of choice for the treatment of 
type 2 diabetes worldwide. We hypothesize that metformin may influence the efficacy of EGCG to lung cancer cells. We found that 
metformin sensitizes lung cancer A549 and H460 to EGCG, by inducing apoptosis and elevating ROS level, while showed much 
less impact on normal lung epithelial BEAS-2B cells. Metformin plus EGCG inhibited tumor growth in vivo. We also found that 
metformin could not only decrease the protein level of Nrf2 but also inhibit Nrf2 nuclear translocation induced by EGCG, thus 
inhibiting the protein level of HO-1. Moreover, the acetylation of Nrf2 is regulated by EGCG and metformin, which may explain the 
change of Nrf2 translocation. Furthermore, metformin augments the anti-proliferation effect of other green tea extracts in A549 cells. 
Therefore, EGCG plus metformin might be a more efficient way to chemo-prevent lung cancer than EGCG alone.
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