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Abstract
Pistacia atlantica Gum as a polysaccharide has been chemically modified by graft copolymerizationan various
monomers in aqueous medium using ammonium persulfate (APS) as an initiator. The results showed that the
hydrogels have capacity of swelling significant, and are sensitive to pH. The structure was confirmed by FT-IR
and SEM devices.
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Introduction

Material and methods

Super absorbent polymers are a unique group of

Materials

polymeric materials which absorb great amounts of

Acrylonitrile (AN), acrylic acid (AA), acrylamide,

water when left in a water medium for long times

ammonium

persulfate,

(Hoffman as 2002).biocompatible and biodegradable

acrylamide

(NN-MBAAm)

hydrogels have a wide application in the field of

company,India were used are received. Pistacia

hygienic products ( Anisha S 7 et al. 2010),

atlantica Gum was prepared in Iran.

N,N,-methylene
from

bis

RANKEM

agriculture ( Amulya K.,2010), drug delivery systems (
Anisha S 7 et al. 2010) and ( Hamidi M. et al, 2009),

Synthesis of hydrogels

sealing ( Anisha S 7 et al. 2010), coal dewatering ,

Pistacia atlantica gum was dissolved in distilled water

artificial snow, food additives, pharmaceuticals,

and continuously stirring to form mixture with

biomedical applications and tissue engineering and

heating at 60–70 °C. ammonium persulfate and N,N,-

regenerative medicines, diagnostics, wound dressing ,

methylene bis acrylamide and monomers added to

separation of biomolecules or cells and barrier

solution, for made of one monomer hydrogel was

materials to regulate biological adhesions, and

used from AA,tow monomers hydrogel were used AA

Biosensor ( Ahmed E. M. 2013). Many structural

and AN, three monomers hydrogel were used

factors (e.g. charge, concentration and pKa of the

AA,AN,AAm. The Solution stirred for 15 min and then

ionizable group, degree of ionization, crosslink

system keep in heating for 20 min to be completed gel

density and hydrophilicity) influence the degree of

process, then, hydrogel poured in NaOH solution for

swelling of ionic polymers (Askadskii 1990;; Wu et al

formation of salt of carboxylic acid groups. the gel

2001). More ever, the swelling medium properties

membranes in distilled water for 1 h at room

(such as pH, ionic strength and the counter ion and

temperature and stirred and then dried in oven at 50

its valency) affect the swelling characteristics (SINGH

°C for 24 h.

A. and et al. 2006).
Results and discussion
In recent years, more study were done on synthesis

Swelling behavior in distilled water

development

natural

Hydrogel samples were immersed in distilled water

biocompatible

for different times at room temperature. After the

materials,

of

hydrogels

biodegradable

based
and

on

polymeric materials.

excessive surface water was removed with filler paper,
the weight of swollen gel was measured at various

The present research reports the preparation of

time intervals. The procedure was repeated for 1h.

hydrogel based on Pistacia atlantica ) Pourreza, M.,

The percent swelling ratio was determined according

et al. 2008( by graft copolymerization of various

to the following equation:

monomers in aqueous medium. The spectroscopic
(FTIR) characterization of hydrogel, effect of extent of
crosslinking and effect of temperature, pH and ionic
strength of swelling media on swelling behavior of
hydrogels were observed.

Where Wt is the weight of the gel after swelling and
Wd is the weight of dried gel before swelling.

Table 1. Swelling behavior in distilled water.
Time(min)
0
5
10
15
20

one momomer hydrogel
0.1
0.995
2.164
3.457
4.621
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two momomers hydrogel
0.1
2.567
3.95
4.554
4.69

three momomers hydrogel
0.1
2.609
3.344
4.069
4.429
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5.027
5.137
5.181
5.313
5.429
5.668
5.896
5.896

4.944
5.008
5.398
5.625
5.699
5.935
6.007
6.137

4.778
4.958
5.191
5.242
5.347
5.366
5.375
5.556

Table 2. Swelling behavior in buffer solutions.
Buffer solution

onemomomer hydrogel

two momomers hydrogel

three momomers hydrogel

4
5
6
7
8

1.385
1.387
1.287
1.142
1.407

1.207
1.315
1.26
1.091
1.504

1.328
0.961
1
0.645
1.105
with different pH values (4, 5, 6, 7, 8) for constants
time(30 min) at room temperature. Then, the weight
of swollen gel was measured.

Fig. 1. Curve of one monomer hydrogel in distilled
water.

Fig. 4. Comparison of swellingof hydrogels based on
monomers.

Fig. 2. curve of two monomers hydrogel in distilled
water.

Fig. 5. Curve of One monomer hydrogel in buffer
solutions.

Fig. 3. curve of three monomers hydrogel in distilled
water.
Measurement of pH sensitivity

Fig. 6. Curve of two monomer hydrogel in buffer

The hydrogel samples poured in buffer solutions

solutions.

187 Jirandehi and Ramezani

Int. J. Biosci.

2014

Fig. 7. Curve of three monomer hydrogel in buffer
solutions.

Fig. 12. FT-IR of three momomer hydrogels.
FTIR analysis
Samples for infrared spectroscopy of atlantica pistacia
gum and the hydrogels were examined. Figure 9
shows the spectrum of atlantica pistacia gum pure
and hydrogels.( Perkin-Elmer-RX1 FTIR).

Fig. 8. Comparison of swelling hydrogels based on
monomers.

Fig. 13. SEM of one momomer hydrogen.

Fig. 9. FT-IR of Gum atlantica pistacia pure.

Fig. 14. SEM of two momomer hydrogels.
Fig. 10. FT-IR of one momomer hydrogen.

Fig. 11. FT-IR of two momomer hydrogels.
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Fig. 15. SEM of three momomer hydrogels.
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SEM analyses of the hydrogels
Hydrogel morphology was studied using electron

Hoffman

AS.

2002.Hydrogels

for

biomedical

microscopy.

applications. Advanced Drug Delivery Reveiw. 17, 312.

Conclusions
A series of novel hydrogels based on pistacia atlantica

Singh A, Narvi SS, Dutta PK, Pandey ND. 2006.

gum could be synthesized by grafting polymerization.

External stimuli response on a novel chitosan

Comparing to pistacia atlantica gum hydrogels,two

hydrogel crosslinked with formaldehyde. Bulletin

monomers hydrogel can provide satisfying properties

Material Science 29, 233–238.

such as pH-sensitivity and good swelling.
Sun X, Zhang G, Shi Q, Tang B, Wu ZJ. 2002.
Reference
Ahmed

Preparation and characterization of water-swellable

EM.

characterization,

2013.
and

Hydrogel:
applications.

Preparation,

natural rubbers. Journal of Applied Polymer Science .

Journal

86, 3212–3717.

of

Advanced Research.
http://dx.doi.org/10.1016/j.jare.2013.07006

A simple equation for description of solute
release II, Fickian and anomalous release

Anisha S, Kumar SP, Kumar GV, Garima G.

from swellable devices Pourreza M. 2008.

2010. Hydrogels: a review. 4(2), Article 016.

Sustainability of wild pistachio (Pistacia atlantica
Desf.) in Zagros forests, Iran. Forest Ecology and

Amulya K. 2010. Saxena synthetic biodegradable

Management 255, 3667-71.

hydrogel (Pleura Seal) sealant for sealing of lung

http://dx.doi.org/10.1016/j.foreco.2008.01.05

tissue after thoracoscopic resection. Journal of
Wu J, Lin J, Wei C and Li G. 2001. Influence of

Thoracic Cardiovasc Surgery 139(2), 496–497.

the COOH and COONa groups and crosslink density
Askadskii AA. 1990. Influence of crosslinking

of poly(acrylic acid)/montmorillonite superabsorbent

density on the properties of polymer networks.

composite

Polymer Science. USSR 32, 2061.

International. 50, 1050.

on

water

absorbency.

http://dx.doi.org/10.1002/pi.728.
Hamidi M, Azadi A, Rafiei P. 2009. Hydrogel
nanoparticles

in

drug

deliveryAdvanced

Delivery Review 60(15), 1638–1649.

189 Jirandehi and Ramezani

Drug

Polymer

