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Protein-based nanoparticles are biodegradable and their charges are pH dependent. Recently, we developed a method to prepare chitosan(ovalbumin, ovalbumin(lysozyme and ovalbumin(ovotransferrin nanogels with hydrodynamic diameters of 100(400 nm through electrostatic attraction and heat-induced gelation of proteins. The advantages of this method are simple and conformable to green chemistry: the mixture of the two components was adjusted to a certain pH and then was heated. However, these nanogels aggregate at physiological condition due to the lack of enough hydrophilic groups on their surface. 

It was reported that polysaccharides can provide nanoparticles with the properties of avoiding the reticuloendothelial recognition and enabling passive accumulation of the nanoparticle in tumors. We prepared protein(dextran conjugates through the Maillard reaction. The conjugates can form stable nanogels after heating the conjugate aqueous solution. The nanogels have a structure of protein core and dextran shell. Doxorubicin can be effectively loaded into the nanogels by changing the pH of their mixture from 5 to 7.4. 

We also developed a process of simultaneous formation of albumin nanoparticles and encapsulation of hydrophobic drugs in aqueous solution. For example, in the presence of BSA(dextran conjugates, a binding of doxorubicin with BSA can suppress the precipitation of unprotonated doxorubicin. After a heat treatment, the gelation of BSA results in a formation of nanoparticles and the doxorubicin was fixed in the particles. As much as 0.33 unit weight of doxorubicin can be loaded into one unit weight of the conjugates with doxorubicin loading efficiency of 97%. The release of the doxorubicin in vitro is adjustable by the heat treatment mentioned above. The antitumor effects of the doxorubicin nanoparticles were investigated through murine ascites hepatoma H22 tumor-bearing mice. The tumor inhibition of the nanoparticles is not as effective as free doxorubicin, but the nanoparticles can largely decrease the toxicity of doxorubicin and can significantly increase the survivability of the mice.    
