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Figure 1:  FTIR Spectra of DPAA Gel

The validity of synthetic approach confirmed by FTIR. The FTIR Spectra 
shows that;
The OH of alcohol was observed around 3400-3600cm-1 for most of the 
gels
CH of Alkane in the gels appeared around 2850-2960cm-1

The varies intensities related to C-N  in the spectra  proved that the  
PAA concentrations in the gel  were varied 

Figure 2  Swelling Ratio of PPAA gels  in different pH       Figure 3 FTIR  spectra of PPAA Gel

PPAA 5:1 shows a good swelling  behavior in  all the media
Increasing the [PAA] decreases the Swelling behavior of the gel
PPAA Gel 1:1 showed the least swelling behavior due to higher [PAA]
Higher swelling behavior in acidic media may be due to an increased in size of 
the gel as a result of  positive charges in the gel created by the acidic solution

Table 1 Evaluation of Antibacterial Activity against Gram negative bacteria Escherichia coli.
KEY : (+)   Show Antibacterial activity  against E. coli

(-) No Antibacterial activity against E..coli

PPEI Gels show greatest ability to inhibit the growth of E.coli for all ratios
Increasing the [PEI] in DPEI gels increases the antibacterial activity
PAA gels did not show any antibacterial activity except the modified 
DPAA gel where the amphiphilic moiety of the gel was increased
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Figure 5 FTIR Spectra of DPEI Gel

Figure 4 Swelling Behavior of DPEI Gel                  Figure 5 FTIR Spectra for DPEI Gel

DPEI Gels show  higher swelling ratio in media
DPEI gel exhibit the highest swelling ratio in acidic media
Increasing the [PEI] does not have great impact in decreasing the  
swelling behavior of the gels 

Figure 6 Swelling behavior of PPEI Gel                            Figure 7 FTIR Spectra for PPEI Gel

There is a gradually decreasing in the swelling ratio as the [PEI] increases

Figure 8 Evaluation of Antibacterial activity of DPEI Gels

Figure 9 Evaluation of Antibacterial activity of CMC-PAA Gels

INTRODUCTION
Hydrogels are three dimensional, cross-linked networks of water soluble polymers. Hydrogels have biochemical application such as
tissue engineering and regeneration, biosensors, contact lenses, wound dressing and drug delivery. Ionic hydrogels swell or de-swell
depending on certain external conditions, such as, pH , temperature, ionic strength and buffer composition. pH-sensitive hydrogels
can be anionic or cationic depending on the nature of the ionizable moieties on their backbones. This research tries to synthesize
various cationic hydrogels from various polysaccharides by cross linking them with polyamines using epichlorohydrin.
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EXPERIMENTAL DESIGN
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RATIO
5:1 ,2:1, 1:1

DEXTRAN PULLUAN CARBOXYMETHYL
CELLULOSE

POLYALLYLAMINE DPAA GEL PPAA GEL CMC-PAA GEL

POLYETHYLENE 
IMINE

DPEI GEL PPEI GEL CMC-PEI GEL

Conclusion: We successfully prepared the cationic hydrogels  from polysaccharides and polyamines. This is evident from the FTIR spectra.
These cationic hydrogels are also pH-responsive  and exhibit antibacterial  activities.

Reference: [1] Hoffman AS. Polym Prepr 1990;31(1):220. 
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Ratio Modified
DPAA
GEL

DPEI 
GEL

PPAA
GEL

PPEI 
GEL

CMC-PAA 
GEL

CMC-PEI
GEL

5:1 + - - + - -

2:1 + - + - -

1:1 + - + - -

OH of Alcohol 
3400-3600cm--1

CH of Alkenes
2850-2960cm-1

C-N of Amines 
1050-1250cm-1

C-O of Alcohol 
950-1000cm-1

CARBOXYMETHYLCELLULOSE-POLYALLYL AMINE GELS

5:1                              2:1                            1:1

DEXTRAN-POLYETHYLENE GELS 

5:1                          2:1                               1:1


