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In the recent years, advances in nanotechnology have provided researchers with new 

diagnostic and therapeutic tools. Among the latter, nanocarriers, i.e. carriers having typically 

sizes in the range 20-250 nm and forming a separated phase in aqueous media, have been one 

of the most important tools, as they offer solutions to overcome many problems of the actual 

therapies. One of the main advantages of these nanosystems is their ability to carry drugs to the 

desired sites of therapeutic action while reducing adverse side effects. They also offer additional 

advantages, such as enhancing the aqueous solubility of poorly soluble drugs, protection of 

drugs from degradation or instability in biological medium and controlling the biodistribution 

of the drug. Furthermore, due to their size, they allow working in a scale comparable to proteins, 

DNA, etc., thus being capable of interacting with them on both the surface and inside cells. Cell 

recognizing ability of nanocarriers is usually achieved by addition of biomolecules like 

proteins, peptides, oligo- or polysaccharides to the nanosystem, either by decoration of its 

surface or as a component of the shell. Moreover, for anticancer therapy, nanocarriers are 

capable of passive accumulation in tumors because of the enhanced permeability and retention 

(EPR) effect due to the high leakiness of tumor blood vessels.  

Nanocarriers can be composed of different inorganic and/or organic materials. Among the 

latter, self-assembled nanogels, nanometer-sized hydrogels obtained by physical self-assembly 

of interactive hydrophilic polymers, have attracted growing interest for drug delivery as these 

systems combine the advantages of hydrogels with nanoscale formulations.1-3] These soft 

nanoparticles can be designed to facilitate the encapsulation of diverse classes of bioactive 

compounds as well as to release them in response to stimuli.  Moreover, their hydrophilic shell 

can be exploited to control their biological fate and targeting ability. In this regard, self-

assembled nanogels made of polysaccharides hold promise as a versatile nanocarrier, due to the 

presence of various functional groups on shell-forming polysaccharides in addition to their 

unique physicochemical properties, including biocompatibility and biodegradability. Among 

them, hyaluronic acid (HA) has been widely explored to fabricate nanogels as anti-cancer drug 

carriers due to the interesting biological properties of this natural polysaccharide.4,5] Indeed, 

HA is a glycosaminoglycan specifically recognized by the CD44 receptor that is overexpressed 

by several cancer cells. In this respect, we recently focused our efforts on engineering HA-

copolymer conjugates to produce nanogels exhibiting a favorable balance between long 

circulation and moderate stability to release their payload at the targeted location (i.e. tumor 

site).3] We will show how precise control over functionalization of HA, as well as other 

glycosaminoglycans, and copolymer architecture can induce original physico-chemical and 

biological properties of polysaccharide-based nanogels. We will also present a new family of 

self-assembled nanogels obtained by boronate ester crosslinking between biocompatible 

polysaccharides. The original feature of these gel nanoparticles, in particular their sensitivity to 

acidic pH, can be exploited for intracellular triggered disassembly and drug release in cancer 

cells.6] 
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