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Nanogel Engineering for Development of New Drug

Delivery System
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Nanosize hydrogels (nanogels) are polymer nanoparticles with three-dimensional networks formed by chemical
and/or physical cross-linking of polymer chains. We reported for the first time physically cross-linked nanogels by
self-assembly of amphiphilic polysaccharides in water. Biomedical applications of nanogels have made rapid
progress in the last 10 years. A current challenge is the development of strategies for the delivery of more fragile
drugs such as proteins which are easily unfolded or inactivated under physiological conditions. To overcome this
issue, the chaperone-like function of the polysaccharide nanogels is an important concept that can lead to break-
throughs in the effective delivery of proteins. Here, we report recent progress in polysaccharide nanogel engineering
for protein delivery.
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Fig. 1 Physically cross-linked nanogel.
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Fig. 2 Nanogels interact with amyloid f§ —protein (Af3) to
reduce the A 8 toxicity by preventing aggregation of
AB.
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Fig. 3 (I) Schematic illustration of CHPNH2-QD hybrid
nanoparticle formation. (II) AFM image of
CHPNH2-QD hybrid nanoparticle. (III) Time
course CLSFM images of the cellular uptake of (a)
CHPNH2-iQD hybrid nanoparticle, (b) cationic lipo-
some-iQD complex!?,
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Fig. 4 (D) Illustration of chemical cross-linking CHP nanogel (CHP-PEG). (II) Release profiles of IL-12 after sub-
cutaneous injection. Plasma concentration of I1.-12 was monitored after subcutaneous injections of 1L-12

alone (square), IL.-12 encapsulated in CHP nanogel (triangle), IL-12 encapsulated in CHP-PEG (circle)

and BSA encapsulated in CHP nanogel (rhombus)!?.
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Fig. 5 PET images of [!8F]-labelled antigenic proteins
(BoHc/A) were carried with cationic CHP nanogel
(cCHP) to the nasal mucosa®.
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