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1. Introduction – The chemical of natural polymers, polysaccharides in particular, by graft 

polymerization or by introduction of some functional groups, represents one of the most accessible and 

attractive method to obtain the polymeric materials with desired properties [1]. The gellan gum (GLL) 

can be chemically modified due to the presence of many hydroxyl groups that can act as possible sites for 

grafting reaction [2]. Among the vinyl monomers, N-vinylimidazole (NVI) has gained much attention in 

past years because the grafted polymers containing the imidazole ring are biocompatible, biodegradable 

and show antibacterial activity [3], being successfully used in medical and pharmaceutical fields. This 

study proposes the following aspects: (1) synthesis of new grafted copolymers (PG) starting from GLL 

and NVI; (2) finding the optimal conditions of the grafting reaction; (3) evidence of the grafting reaction 

by different methods; (4) chemical modification of new grafted copolymers containing an imidazole ring 

with the highest grafting yield by polymer analogous reactions in order to obtain the grafted copolymer 

with betaine structure (PGB1); (5) immobilization and drug release studies of triazole derivative. 

2. Experimental - The PG copolymers were prepared by using the free radical polymerization technique 

in presence of redox initiator and nitrogen atmosphere, under the following conditions: cNVI = 0.3–2 

mol/L; cGLL = 2-10 g/L; cinitiator = 0.02–0.1 mol/L; T= 30–80°C and t= 2–6 h.  

The PGB1 copolymers were prepared by the betainization reaction of PG with maximum grafting yield in 

the presence of sodium chloroacetate. The reaction mixture was gently stirred at T = 60 °C for 72 h. The 

PG and PGB1 copolymers were removed from the reaction medium by precipitation in acetone and then 

the precipitate was extracted with ethanol and water, respectively in a Soxhlet apparatus.  

3. Results and Discussion - The grafting reaction conditions were optimized by changing one of the 

following reaction parameters: initiator concentration, monomer concentration, polymer concentration, 

reaction time or temperature, while the other parameters remained constant. The highest grafting yield 

was obtained under the following reaction conditions: cinitiator = 0.08 mol/L, cNVI = 0.8 mol/L, cGLL = 8 g/L, 

t=4h and T=50°C. The kinetics of the graft copolymerization of NVI onto gellan was discussed and a 

suitable reaction mechanism was proposed. The evidence of the grafting reaction was confirmed through 

FTIR spectroscopy, X-ray diffraction, 1H-NMR spectroscopy and scanning electron microscopy. The 

polymer-bioactive compound systems were obtained by sorption of triazole derivatives onto PG and 

PGB1 copolymers. Generally, in order to evaluate the sorption process of bioactive compound, it is 

important to consider two physico-chemical aspects, namely the equilibrium and the kinetics of sorption. 

The Langmuir, Freundlich, and Dubinin–Radushkevich sorption isotherm were used to describe the 

sorption equilibrium, while the pseudo-first and pseudo-second models were used to elucidate the 

adsorption mechanism of triazole onto PG and PGB1 copolymers. The kinetic studies and the release 

mechanism from PG and PGB1 copolymers loaded with triazole were examined using the Higuchi and 

Korsmeyer-Peppas models. The values of the release exponent n from Korsmeyer-Peppas model suggest 

that the release mechanism was controlled by a combination between diffusion and swelling processes. 

4. Conclusions - Grafted polymers carrying betaine units were obtained by grafting NVI onto GLL 

backbone followed by the betainization reaction of the grafted copolymer with maximum grafting yield in 

the presence of sodium chloroacetate. Based on the release profiles the grafted copolymer with betaine 

structure could be considered a potential candidate for the development of sustained/controlled drug 

delivery systems. 
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