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New strategy for treating diabetes ?

Self-control of glycemia

Advantages :
> Decrease the frequency of

controls and injections
> Regulation of glycemia around
the normoglycemia



http://fr.wikipedia.org/wiki/Image:Insulin_pump_with_infusion_set.jpg�

New strategy for treating diabetes ?

After several cycles, the

Weekly subcut nanogels are empty.

injection

Circulating
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_- residues
Using glycemia as a control __ . :Instiline Rapid clearance

Repeated delivery of
controlled amounts of insulin




Design of
self-regulated insulin delivery systems

Specifications for nanogels

eBiocompatibility, without eliciting any undesirable systemic effects;
eBiodegradable over long term, without toxic by-products;

eFast, consistent and reversible glucose-responses;

Size below 400 nm, in order to enter blood circulation, to have a prolonged circulation time
and to provide a liquid formulation for subcutaneous administration.

e|nsulin delivery with the good pharmacokinetics, i.e. mimicking the pancreatic response to
glucose bolus.




Design of
self-regulated insulin delivery systems
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State of the art

Microgels made of acrylamide derivatives
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General strategy

Grafting of cross-

s linkable agent and ChemiC§|
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Project organization

Glucose-responsive nanogels

PN

1) Build up nanogels with controlled 2) Design of glucose-responsive
size/structure made of water-soluble gels made of polysaccharides
fragile polymer




Part | : Nanogels made of HA

Build up nanogels with controlled size/structure made of water-
soluble fragile polymer
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Part | : Nanogels made of HA

Synthesis of cross-linkable HA chains

Random grafting of methacrylate moities on the hydroxyl groups
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Part | : Nanogels made of HA

Water-in-oil emulsion method
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Part | : Nanogels made of HA

Water-in-oil emulsion method
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Part | : Nanogels made of HA

Nanogel with controlled swelling degree
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Part | : Nanogels made of HA

Liposome as nanoreactors
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Part | : Nanogels made of HA

Liposome as nanoreactors
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Part |l : Glucose-responsive hydrogels

Design of glucose-responsive hydrogels made of polysaccharides

Free glucose §




Glucose-responsive hydrogels

In vivo ?
Biocompatibility Diabetes treatment ?
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Animals alive after 2 weeks On going studies
Healthy histological cuts




Conclusion and outlook

Nanomaterials
Nanogels made of chemically cross-linked HA + Glucose-responsive hydrogels

Biodegradable Glucose-responsive nanogels

Pharmacokinetics/pharmacodynamics

Glucose-responsive hydrogels/nanogels + Insulin

Delivery kinetics as a function of glycemia in vitro/in vivo

Biological studies

* Nanogel Cytotoxicity

* Nanogel hemocompatibility

* Nanogel biodistribution (with tagged nanogels)
* In vivo hydrogel/nanogel degradation
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