Synthesis and characterization of hybrid hydrogels
for the entrapment of toxins
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Hydrogels are three-dimensional (3D), hydrophilic, polymeric networks capable of absorbing large amounts of water. Hydrogels resemble natural living tissue more than any other class of synthetic biomaterials.
Recently, nanocomposite hydrogels have gain interest because of their enhanced mechanical properties and tunability of their properties. The nanoparticles as a filler allow to obtain a hybrid hydrogel characterized by larger surface area.
Literature example of nanocomposite hydrogels have been reported in the detoxification of blood using polydiacetylene nanoparticles in a poly(ethylene glycol) diacrylate as a 3D matrix [1]. Chen et al. reported a 3D-bioprinted micro/nanodevice along with the red blood cell membrane-coated 
poly(D,L-lactic-co-glycolic acid) nanoparticles encapsulated in the polyethylene glycol hydrogel showed promising results in adsorption of melittin and alpha hemolysin [2].
Here we present the synthesis, the characterization and the toxin adsorption tests of hydrogels, nanoparticles and the hybrid hydrogel. The materials under the study are poly(amidoamine)s based hydrogels. The choice of this polymers comes from advantages of their synthesis: physiological conditions and lack of an external initiator. The biocompatibility of this material has already been proven in our group [3]. In this work we show the effect of different functional groups of monomer and the effect of heteroatom in the chain of cross-linker on the entrapment of toxin.
Mesoporous silica nanoparticles were chosen as nanocages because of their non-toxicity, tunable size, morphology, functionalization and high surface area. The functionalization as well as the size and the porosity of particles were studied to obtain the maximum toxin adsorption. Synthetized nanoparticles were characterized by means of SEM, TGA, N2-adsorption, ζ potential and DLS.
The obtained material is promising in biomedical application for removal of bilirubin, however in this study fluorescein was used as model molecule, as they characterized with similar dimension and charge. 

The obtained adsorption capacity for hydrogel based on N,N-Dimethylethylenediamine monomer with 2,2′-(Ethylenedioxy)bis(ethylamine) as a cross-linker is 0.45 mg/g.
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