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Abstract—A new polymer was prepared from γ-poly(glutamic 
acid) (γ-PGA) and glycol diglycidyl ether. IR verified 
perfectibility of the reaction. DSC and SEM  indicated the 
higher thermal stability  and   Dk  respectively.Optical 
transmittance is 98%. the polymer has potential application in 
soft contact lenses materials. 
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I. INTRODUCTION 
γ-poly(glutamic acid)(γ-PGA),a hydrophilic and 

biodegradable polymer, is a polyamino acid formed by the 
amide bond linkage between the amino group on the α 
carbon of one glutamic acid and the carboxyl group on the γ 
carbon of the nexe glutamic acid(fig. 1B). Considerable 
attention has been focused on (γ-PGA) due to its nontoxic, 
hydrophilic, and biodegradable. Nowadays it has been 
successfully utilized in bioglue and drug delivery systems [1-
6]. 

In the present study, A new polymer was prepared from 
γ-poly(glutamic acid) (γ-PGA) and glycol diglycidyl ether. 
The cross-link product was obtained by using a flask 
provided with a stirrer, and reflux condenser. The reactor 
was maintained at a constant temperature with a thermostatic 
water bath.  

The reacting mechanisms was shown in Fig.1 
 

II. EXPERIMENTAL 
The procedure for the synthesis of polymer:γ-

poly(glutamic acid) (γ-PGA) was dissolved in distilled water 
by stirring to form a homogeneous solution, then glycol 
diglycidyl ether was added with strong stirring to ensure that 
the crosslinker was uniformly distributed in the γ-PGA 
solution. Following adjustment of the pH by addition NaOH. 
The resultant was fully swollen in water after the finishing of 
the cross-linking reaction. 

IR spectra is often used to qualitative analysis of polymer, 
estimate the information of the resultant according to the 
characteristic peak. In this paper, IR spectrophotometric 
analysis was performed on loaded microspheres obtained by 
evaporation method, using KBr technique. sample was dried 
at 105℃ before testing [7] . 

Scanning electron microscopy （ SEM ） was used to 
analyze surface morphological properties of hydrogels with 

and without confined liquid crystal. To examine the polymer , 
each sample was rinsed in a 95% ethanol solution at room 
temperature for 12h and then air-dried in a oven. Samples 
were mounted on stubs exposing their anterior surface, 
conducting adhesive patched were used to fix the lenses to 
the stubs surface. Afterwards, the lenses were gold-coated by 
vacuum sputtering, lenses were observed using a JEPOL  
JSM-5900F scanning microscope. An acceleration voltage of 
10KV was used in the cases. photomicrographs were taken at 
different magnifications on the central area of the anterior 
lens surface [8-10] . 

 Optical transmittance measurements of  hydrogels were 
carried out at room temperature(~28 ℃ )using a 721 
spectrophotometer. The transmittance was measured every 
50nm after sample was fully swollen in water. The range was 
450～700nm [11] . 

 

III. RESULTS AND DISCUSSION 
IR of the polymer was shown in the Fig.2,The IR 

spectrum of the polymers were attributed to the NH 
stretching at 3293.98 cm-1 , the CH stretching of the 
methylene group at 2935.97 cm-1, the C=O stretching of the 
carbonyl at 1652.48 cm-1(the peakⅠof carbonyl), the C=O 
stretching of ester at 1593.19, the coincidence of NH 
bending and CN stretching at 1535.98(the peak Ⅱ of 
carbonyl) ； The OH bending at 1402.21 cm-1, the CN 
stretching at 1081.30 cm-1. The absence of middle or strong 
peak at 1280 ～ 1240cm-1 、 950 ～ 810cm-1 implies that 
cross-link has been joined into the polymer and the reaction 
was completely. 

DSC of the polymer was shown in the Fig.3, there were 
two peak in it, the onset of the first was 41℃, and the width 
was 121.4 ℃ ,it was the result of bound water action. 
(connecting with the surface of the polymer water by 
hydrogen bond at room temperature, a part of mono 
molecule was broken down when temperature increased.)The 
second was from 334.9℃ to 357.5℃, it was the breaking 
down of the polymer. the data revealed the higher thermal 
stability of the polymer. 

SEM of the polymer was shown in the Fig.4,Scanning 
electron microscopy was used to visualize the cell 
morphology of the polymer. The overall shape and the 
presence of the tested materials were observed. The network 
can be observed with 350× and 10,000× magnification. 
According to the SEM micrographs, the wrinkles and 
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grooves were observed clearly, it indicated that the sample 
had high DK.(previous studies have been demonstrated that 

the greater wrinkles and grooves the higher Dk of material) 
[9]

 
The UV-vis spectra of the hydrogel shows that the 

average transmittance of the sample was 98%.which is very 
important for their applications as soft contact lenses 
material. 

IV. CONCLUSION 
A novel novel γ-poly(glutamic acid) copolymer with 

glycol diglycidyl have been synthesised. IR verified 
perfectibility of the reaction. DSC and SEM  indicated the 
higher thermal stability  and   Dk  respectively.Optical 
transmittance is 98%.the polymer has potential application in 
soft contact lenses materials. We are now in the process of 
testing other character and the results will be reported 
elsewhere. 
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Fig. 1 The reacting mechanisms of the polymer 
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Fig.2  the IR spectra of polymer 

 

 

 
Fig.3 The DSC analysis of the polymer 
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a   ×350                                                 b   ×10000 
Fig.4 SEM micrograph of poly(γ-glutamic acid)(γ-PGA) hydrogel 
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