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Aims
- Layer-by-layer (LbL) technique to produce films with 
designed nanoscale properties  
- Investigation of cell adhesion and differentiation onto such 
films 

Decher et al, Thin. Sol. Films,  1992
Decher, Science,  1997
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1. FILM « BULK »
(Mechanical properties)

2. Loading of Bioactive molecules
( bioactivity)

3.Surface properties (chemistry)

Hyaluronan
Natural polysaccharide

Poly(L-lysine)
Polypeptide, transfection agent
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1. Film mechanical properties

Cell adhesion and differentiation
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Cross-linking by means of a carbodiimide (EDC)

1) Activation of COOH
groups by EDC

2) Reaction of activated groups
with sulfo-NHS 

ACTIVE ESTER

3) Active ester reacts 
with amine groups
AMIDE BONDS

Reaction of cross-linking
followed by ATR-FTIR :

formation of covalent amide bonds

Mesurement of Young’s modulus E0
By AFM nano-indentations 
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E0 for various EDC concentrations 

� E0 can be varied from 5 kPa to ≈ 500 kPa

2. Film bioactivity
Insertion of amphiphilic polysaccharides for creating hydrophobic nanocativites in the films
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Complexation

Aqueous solution of anionic
Amphiphilic polysaccharide
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Hydrophobic drug

Centrifugation
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Formation of LbL films with polycations and 
drug loaded amphiphilic polysaccharide

Entrapment of hydrophobic drug
in hydrophobic nanodomains
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Incorporation of a dye (model drug) into LbL

� Continuous incorporation of the dye
with multilayer growth

Cell adhesion and differentiation
Two models : C2C12 myoblasts (an established cell line) and mouse Embryonic Stem Cells (ES cells) 

Fertilized oocyte 2 cells embryo
16-32 cells embryo

blastocyte

Immunosurgery :
Complement + 

Anti-species serum antibody

ES colony on feeder cells

Enzymatic digestion 

ES deposited on LbL films of various stiffness
- Quantative analyse by RT-PCR
- Immuno-staining of proteins from the cytoskeleton
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C2C12 adhesion at 24h and 48H 

�Adhesion is enhanced for stiffer films 
(films with high E0) 
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