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1. Introduction – Biopolymers are very efficient for significant applications ranging from tissue

engineering, biological devices to water purification. There is a tremendous potential value of cellulose

because of its being the most abundant biopolymer on earth, swellability and functional groups to be

modified. A novel, highly efficient route for the fabrication of mechanically

stable and natural hydrogels is described in which cellulose and glycine are

dissolved in an alkaline solution of NaOH and neutralized in an acidic

solution. The dissolving temperature and the glycine amount are essential

parameters for the self-assembly of cellulose chains and for tuning the

morphology and the aggregate structures of the resulting hydrogels. The

method developed here can contribute to the

application of heavy metal adsorption in aqueous solutions for water and   waste 

management.  Image 1.       Different magnification SEM  

2. Experimental - Cellulose was dissolved in NaOH vigorously. CL5 
images of CL5Gly30 hydrogels 

denotes

the cellulose amount which is dissolved in NaOH. Additionally, an

alkaline solution of glycine is prepared to use in the further steps. Different kinds of hydrogels were 

prepared.  CL5 denoted hydrogels do not have glycine in it. For the glycine containing hydrogels, cellulose 

is dissolved in NaOH initially for 1 hour. Successively, the calculated amount of glycine solution is added, 

and the mixture was stirred for an additional 1 hour in the ice bath. After an additional hour of mixing, the 

viscous solution of cellulose is poured into molds and left overnight at room temperature. The following 

day, the gels were washed with an acidic solution for neutralization. Additionally, the samples are washed 

several times until the pH of 7 is reached. Subsequently, the hydrogels were frozen at -23 °C and then 

lyophilized at -76 °C at 0.001 mbar (Alpha 1-4 LDPlus Freeze – Dry, Christ).  

3. Results and Discussion - SEM (Scanning electron microscope) was used to analyze the surface

morphology and microstructure of cellulose hydrogels. Micro-roughness of the hydrogels can be a

benefit for the tissue engineering application as cellular adhesion, proliferation and tissue formation is

required for the scaffolds. (Image 1).

4. Conclusions - The synthesis of cellulose hydrogels physically crosslinked by glycine is conducted

straightforwardly and is easily achieved. The results are highly reproducible on average but have a small

spread. All properties of hydrogels mentioned in this abstract; in particular swelling, porosity, mechanical

strength, thermodynamic durability, stability and reusability lead us to suggest that novel hydrogels can

be applied successfully for heavy metal or dye adsorption in the area of water purification by loading

special agents in them.
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