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 TOPIC 3 : BIOMATERIALS AND SELF-ASSEMBLIES FOR HEALTH 

DEPARTMENT ARTIFICIAL BIOPOLYMERS 

POLYMERS FOR HEALTH 

Contact : 

 MICELLES / MICRO & NANOPARTICULES 

Aim: to propose degradable cargos for insoluble and/or toxic drugs or  IRM visualization 

Expertise: degradable and hydrophobic block systems based on PLA, PLGA, PCL and hydrophilic PEG, Pluronic, Polysaccharides etc. 

Nanoparticles for Imaging3 Amphiphilic micelles for drug encapsulation1 

 HYDROGELS 

Aim: to propose hydrogels  based on degradable polyesters 

for drug delivery  

Expertise: Physical hydrogels (stereocomplexes, triblocks 

and graft amphiphiles etc.) 

Block copolymers: Stereocomplexes4 

polysaccharides 
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degradable conjugate DTPA-gadolinium-poly(ε-caprolactone) 

Amphiphilic Microparticles for TGFb3 release2 
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Culture of human mesenchymal stem cells 

Differentiation in human chondrocytes 

Pharmacologically active microcarriers (PAMs), made of  PLGA–

P188–PLGA  presenting a fibronectin-covered surface for 

reconstruction of cartilage in horse knee 

 Stereocopolymer D 

PLA-b-PEG-b-PLA 

PD-LA 

PL-LA 

PEG 

PEG 

PD-LA 

PL-LA 

Aqueous  

solutions 

 formation of hydrogel in situ by stereocomplexation of PLA 

Control of  rheological 

properties by length 

and stereochemistry  

of PLA segments 
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Inverse amphiphilic Graft copolymers5,6 

PEG-SH 

-sustained drug release 

-tumoral cell targeting  

-fluorescent labelling 

SOLUBLE            MICELLES               HYDROGELS              MICRO &            IMPLANTABLE BIOMATERIALS  

                                                 NANO PARTICLES       
    

  DEGRADABLE ELASTOMERS 
Aim: to propose degradable elastomers for temporary implantable medical devices 

Expertise: amphiphilic aliphatic polyesters cured via oxydo-reduction or photoradical reactions  

Via  Acrylates7 

HYDROPHOBICITY        

TEM picture Micelles diameter 
Incorporation of 

clofazimine  

PLGA-b-P188-b-PLGA 

Fibronectin-coated  

Microparticles  containing  

TGF-b3 
Chemical Structure of the polymer MRI Images of the 

nanoparticles 

collaborations 

collaboration 

+ + 

Incorporation 

& release of 

curcumin 

Collaboration: IBMM 
M.Gary-Bobo, M.Garcia 

Chemical Structure of the polymer 

Elastomeric degradable biomaterial  

after irreversible curing 

Meth-PLA-b-PEG-b-PLA-Meth 

jcoudane@umontpellier.fr 

no crosslinker 

Degradable biomaterials 

with tunable properties 

close to soft tissues 

Stress – strain curve (hydrated state PBS) Weight loss in PBS at 37°C L929 fibroblasts viability 

(PrestoBlueTM reagent) 

 Stereocopolymer L 

gelification 

Drugs & 

proteins 

release 

In vitro release of Albumin (BSA)  (PBS, 37ºC) 

Intensities ratios of  pyrene of I1 and I3 as a 

function of copolymer concentration  

d = 25 nm 

PDI = 0.24 

d = 55 nm 

PDI = 0.32 

Particle size distribution of PCL-g-PEG  

Micelles and nanoparticles 

Cancer cells 

 internalisation 

Fluorescent PCL-g-Dextran micelles 

internalisation in MCF7 breast cancer cells 
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