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ABSTRACT 

 

As we as a whole know the significance of green science combination and portrayal of 

ecological benevolent changed regular polymers is need of time. These regular polysaccharides 

additionally dispose of the risk to wellbeing and condition. Guar gum is one of the significant 

normally happening polymer having wide applications because of its rheological adjusting 

properties in therapeutic, pharmaceutical, food, material and scores of other modern and business 

divisions.  

There has been wide investigation on physiochemical and pharmaceutical properties of guar gum 

yet concentrate on adjusted guar gum and its subsidiaries are very inadequate. Unmodified guar 

gum has certain downsides like absence of lucidity and free streaming properties, fall in 

thickness and turbidity on draw out remain, and so on. These disadvantages can be overwhelmed 

by altering and derivatives of guar gum and can be utilized in multidiscipline fields. 

In this work I have all set hydrogels of Polyacrylamide-Guar gum hydrogels using 

glutaraldehyde as cross linker and potassium persulphate as initiator. Hydrogels with varying 

concentration of cross linker and guar gum were prepared and their swelling with admiration to 

time and temperature were studied. The effect of concentration of cross linker and guar gum on 

the inflammation of the hydrogel was calculated. 

The hydrogels were described by FTIR spectroscopy and TGA. Percentage swelling was chosen 

as the parameter for deciding the paramount hydrogel in each series of the guar gum 

concentration. 

The hydrogels showed considerable swelling and also the swelling exponent was found to be in 

the range of 0.919-0.997 thus, indicating the non-fickian diffusion mechanism. The regression 

coefficient was found to be 0.992-0.995. 
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OBJECTIVE 

 

Keeping in view the biodegradable behavior and high viscosity properties of the Guar gum and 

its various application and ability to retain water we decided to prepare Polyacrylamide and Guar 

gum hydrogel. 

 

The main objectives of the present project are as follows:- 

 

1) To prepare Polyacrylamide and Guar gum Hydrogel using potassium persulphate as 

initiator and Glutaraldehyde as cross linker with varying concentration of the Guar gum 

and Glutaraldehyde.  

 

2) To portray these mix hydrogels by various physical strategies, for example, 

Thermogravimetric analysis (TGA) and Fourier Transform Infra-Red Spectroscopy 

(FTIR) for assessment of auxiliary viewpoints. 

 

3) To study enlargement of the hydrogels in distilled water. 

 

4) To study the enlargement of the hydrogels with change in temperature. 

 

5) To study the Swelling kinetics of the hydrogel and Calculate Swelling coefficient and 

regression coefficient of the hydrogel. 
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Introduction:- 

 

Hydrogels are 3-D system of hydrophilic polymers that swell to a huge volume and can hold a 

lot of water yet secure their shape and balance in light of concoction and physical cross-

connecting in the polymer chains [1]. The shape strength fit as a fiddle and the insolubility inside 

water of hydrogels are the eventual outcome of the nearness of three-dimensional framework. 

The swollen state is a consequence of the congruity between firm powers and dissipating powers 

following up on the hydrated chains. Solid and consistent forces are for the most part a direct 

result of covalent cross connecting, yet furthermore can be related to hydrophobic, electrostatic, 

or dipole–dipole powers. Sorption of all the penetrants into smooth polymers and the ensuing 

appearance of dynamic fixings from the swollen frameworks have been generally inspected [2-

5].  

 

Guar gum is typically happening non-ionic polysaccharide which is gotten from the Guar seed 

"Gyamposistetragonolobus". Guar is normally called "gawar phalli". This leguminous plant has 

been produced for an impressive period of time in India Guar and is generally being used as food 

material for both man and animals. It is moreover used as thickness producer and water shrouded 

in various endeavors [9]. Considering these affiliations, guar gum has remarkable rheological 

properties [10] and is commonly used in food, singular consideration, and oil recovery [11]. 

Synergism of GG with various materials, including thickener, agar, carageenan, starch, etc, is a 

lot of considered. In like manner, GG is also found to show surface, interfacial and 

emulsification practices [12-13].  

 

Counting differing physio-engineered properties, GG is an adaptable material used for certain 

applications. Galactomannans are habitually used in different structures for human usage. It is a 

shocking stiffener and the nonattendance of hurtfulness grants its usage in the material, 

pharmaceutical, biomedical, helpful and food organizations [14]. Among various artificially 

balanced systems, compound cross connecting is a worthwhile and conceivable strategy to 
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modify the structure of typical polymers and as needs be makes them engaging biomaterials for 

extra applications. In past papers, through cross connecting with glutaraldehyde, phosphate, 

urea–formaldehyde and borax, changed guar gum was applied in various fields, for instance, 

controlled prescription release [16], colon unequivocal medicine conveyance[17], liquid 

pesticide[18], water maintenance[19], and so forth.  

 

On a couple of occasions the basic dissipating of the blend part is furthermore cutting-edge by 

cross connecting, creation of interpenetrating frameworks, mechanical interlocking comments 

and usage of 'compatibizing administrators' in order to ensure that no demixing will occur at a 

later stage [22]. The objective of the current work was to make blend hydrogels subject to 

Carboxymethylated Guar Gum and acrylamide and to evaluate optical, mechanical, developing 

and carrier properties of these hydrogels.  

 

Moreover the introduction of the Gluteraldehyde cross associating can progress broadly the 

warm constancy in addition to involuntary properties of the compound hydrogel. A basic 

cognizance of the direct for Gluteraldehyde cross associated hydrogels is essential for a 

productive creative occupation of the novel resources. The structure and morphologies of the 

cross associated hydrogels was depicted by FTIR. In addition, the mechanical properties, 

expanding with temperature and time properties of the blend hydrogels were assessed. 
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Literature Review 

 

Guar Gum:- 

So far, use of gums was restricted to a tolerably low number of things, sporadically accumulated 

and of compelled quality and property run. Simply the latest couple of decades or something like 

that, has accomplished dynamic changes. Some gum bearing plants have begun to be created on 

a business scale. Guar gum is one of the remarkable operators of that new period of plant gums. 

Guar gum (also called guar) is removed from the seed of the leguminous hedge 

Cyamopsistetragonolobus, where it goes about as a food and water store. Various leguminous 

plant seeds hold Galactomannans. Guar Gum is recognized for its thicken properties. It is gotten 

commencing the seeds of Cyamopsistetragonolobus, a yearly leguminous plant beginning 

commencing India and Pakistan. It is moreover evolved in the United States. Guar regular item is 

a unit; its seeds have a typical estimation of around 5 mm. The cases are 5-12.5 cm long and 

contain on the ordinary 5-6 round, light gritty hued seeds. They contain a spare substance, the 

egg whites. From an external perspective to within, we have: the structure, the egg whites or 

endosperm, which is light cream in concealing. It is involved two hemispherical bits (parts) 

which incorporate the germ. Its huge constituent is the polysaccharide, the germ, well off in 

protein.  

 

Eagerness for Guar Gum is truly later: its basic headway was a result of a nonappearance of 

Locust Bean Gum during the 1940s. Its colossal degree present day creation dates from the 

1950s [24]. 
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Structural Units:- 

 

Guar gum is a galactomannan like grasshopper bean gum involving α (1, 4)- associated β-D-

mannopyranose spine with branch centers from their 6-positions associated with α-D-galactose 

(for instance 1,6-associated α-D-galactopyranose). There are between 1.5 - 2 mannose 

developments for every galactose development. Various assessments of the guar flour are 

available depending concealing (white to smudged), work size, consistency on latent, and pace of 

hydration. The manufactured assessment of guar flour shows the going with normal structure 

[24-27]:-

 

Figure 1 Structural Unit of Guar Gum molecule 

Guar gum (GG) is a palatable starch polymer which is helpful as a thickening specialist for water 

and as a reagent for assimilation and hydrogen holding with mineral and cellulosic surfaces. GG 

is a galactomannan. Guar gum atom is straight or exceptionally anis dimensional starch polymer 
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with a sub-atomic weight the request 220000. GG is being utilized in explosives, nourishments, 

beautifiers and pharmaceuticals, and in mining, paper and material ventures, for the most part as 

a water fastener [28]. 

Guar gum is generally utilized in an assortment of modern applications in light of its minimal 

effort and its capacity to deliver a profoundly gooey arrangement even at low focuses. The high 

consistency of guar gum arrangements emerges from the high sub-atomic load of guar gum and 

from the nearness of broad intermolecular affiliation (entrapment) through hydrogen holding. 

 

 

Chemical and Physical properties:- 

 

Guar gum might be recognized among others by its ideal dissolvability in cool water bringing 

about a gooey which gives a gel-like complex with solution. Further conceivable preparing of 

guar gum relies upon compound adjustments. Different medicines are instrumental in creating 

useful qualities that make this gum flexible and valuable in an assortment of mechanical 

applications. Least complex the change by fluctuating the degree polymerization is of by 

controlled hydrolysis which is the methods for controlling consistency. Moreover, the plenitude 

of hydroxyl bunches in the galactomannan atom loans itself - like in cellulose to an assortment of 

compound responses [25]. They can be handily esterifies, bringing about an assortment of 

intriguing mixes.  

 

Arrangements of most guar gum evaluations can be dried to shape adaptable movies which 

oppose most natural solvents, however which promptly rediscover in water or fluid 

arrangements. Material sizing’s, for example, utilize such transitory movies for insurance of 

strands during the weaving procedure. A few subsidiaries produce water safe movies, guar 

triacetate being the most unmistakable model.  
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Guar arrangements have marginally acidic reaction(pH 5.5-6.1), and if sterile are entirely steady 

away. They are, be that as it may, similar to the next common hydrocolloids, subject to small 

scale organic crumbling, which bring about lost consistency as the principal unmistakable sign 

and in a bringing down of the pH esteem. On the off chance that unpreserved, guar gum 

arrangement ought to be utilized inside 24 h. In the event that its utilization be deferred additives 

must be utilized. In the food business sodium benzoate and sorbic and benzoic acids are most 

regularly utilized for that reason. Different enterprises may effectively utilize formaldehyde, 

subbed phenols and lauryl sarcosinate [29]. 
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Acrylamide:- 

 

Acrylamide is an engineered used on a very basic level to create substances and polymers often 

known as polyacrylamide and also acrylamide polymers. The Polyacrylamide and acrylamide 

polymers are then employed in different at hand day techniques, for instance, the making of 

document paper, hues, and the most used in plastics, and also in the management of consumption 

stream and wastewater, often counting dirt. They are moreover originate in purchaser things, for 

instance, caulking, food packaging, and a couple of pastes [30,31].  

 

Acrylamide is moreover found in specific sustenances. It might be made while vegetables with 

the purpose of have the amino negative asparagine, for instance, potatoes, are warmed to high 

temperatures inside seeing clear sugars (1, 2). It is also a section of tobacco smolder 

 

Acrylamide is a characteristic compound, white unscented solid, dissolvable in water and a 

couple of common solvents. It is a non-toxic, water dissolvable, and biocompatible.  

 

It has similarly originate in specific sustenances. It might be conveyed when vegetables so as to 

enclose the amino destructive asparagine, for instance, potatoes, are warmed to high temperature 

inside seeing explicit sugars. It is moreover a piece of tobacco smoke.  

 

The cross associated acrylamide polymers can ingest and hold colossal proportion of water since 

amide packs structure strong hydrogen bonds with water particles [32-35]. 
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Preparation of Hydrogels:- 

 

Materials Required:- 

polyAcrylamide: -                           Polymer 

       Guar Gum: -                                    Co-Polymer 

Potassium persulphate: -              Initiator 

Glutaraldehyde: -                           Cross-linking agent  

Distilled water: -                             Solvent 

 

Synthesis of Hydrogels: 

 

Pure Acrylamide Hydrogel:- 

 

 Add 5 g Acrylamide to 50 ml Distilled water with continuous stirring for 20 minutes. 

 

 Add 0.08 g of potassium persulphate and 2 ml of Glutaraldehyde to the solution and stir 

for 1 h. 

 

  Pour the solution into test tubes and keep the test tubes in water bath at 60°C for 2 h.  

 

 Break open test tubes to release hydrogel. 

 

 Cut the hydrogel into small pieces of 1 cm. 
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 Soak these hydrogel pieces in distilled water overnight. 

 

 Dry the hydrogels in open atmosphere and then in oven at 40°C overnight. 

 

 Another sample of hydrogel with 1.5 ml and 1 ml of glutaraldehyde were prepared.  

 

 Name the samples A, B and C respectively. 

 

Polyacrylamide-Guargum (5%) Hydrogel:- 

 

 Add 5 g Acrylamide to 50 ml Distilled water with continuous stirring for 20 minutes. 

 

 Add 0.25 g of guar gum to the solution and keep stirring for 1.5 h. 

 

 Add 0.08 g of potassium persulphate and 2 ml of Glutaraldehyde to the solution and stir 

for 1 h. 

 

  Pour the solution into test tubes and keep the test tubes in water bath at 60°C for 2 h.  

 

 Break open test tubes to release hydrogel. 

 

 Cut the hydrogel into small pieces of 1 cm. 

 

 Soak these hydrogel pieces in distilled water overnight. 

 

 Dry the hydrogels in open atmosphere and then in oven at 40°C overnight. 

 

 Another sample of hydrogel with 1.5 ml and 1 ml of glutaraldehyde were prepared.  
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 Name the samples A,B and C respectively. 

 

Polyacrylamide-Guargum (10%) Hydrogel:- 

 

 Add 5 g Acrylamide to 50 ml Distilled water with continuous stirring for 20 minutes. 

 

 Add 0.5 g of guar gum to the solution and keep stirring for 1.5 h. 

 

 Add 0.08 g of potassium persulphate and 2 ml of Glutaraldehyde to the solution and stir 

for 1 h. 

 

  Pour the solution into test tubes and keep the test tubes in water bath at 60°C for 2 h.  

 

 Break open test tubes to release hydrogel. 

 

 Cut the hydrogel into small pieces of 1 cm. 

 

 Soak these hydrogel pieces in distilled water overnight. 

 

 Dry the hydrogels in open atmosphere and then in oven at 40°C overnight. 

 

 Another sample of hydrogel with 1.5 ml and 1 ml of glutaraldehyde were prepared.  

 

 Name the samples A, B and C respectively. 
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Polyacrylamide-Guargum (15%) Hydrogel:- 

 

 Add 5 g Acrylamide to 50 ml Distilled water with continuous stirring for 20 minutes. 

 

 Add 0.75 g of guar gum to the solution and keep stirring for 1.5 h. 

 

 Add 0.08 g of potassium persulphate and 2 ml of Glutaraldehyde to the solution and stir 

for 1 h. 

 

  Pour the solution into test tubes and keep the test tubes in water bath at 60°C for 2 h.  

 

 Break open test tubes to release hydrogel. 

 

 Cut the hydrogel into small pieces of 1 cm. 

 

 Soak these hydrogel pieces in distilled water overnight. 

 

 Dry the hydrogels in open atmosphere and then in oven at 40°C overnight. 

 

 Another sample of hydrogel with 1.5 ml and 1 ml of glutaraldehyde were prepared.  

 

 Name the samples A, B and C respectively. 
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Figure 2 Shows Major Reaction Involved in Polymerization 

 

Figure 4 Swelled Hydrogel 

 

Figure 3 Dried Hydrogels 
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Characterization Techniques:- 

 

Fourier Transform Infra Red (FTIR ) Spectroscopy:- 

 

Introduction:- 

 

Like a finger impression no two extraordinary nuclear structure produce a comparable infrared 

range. This makes infrared spectroscopy accommodating for a couple of sorts of examination. 

The information gave by FT-IR is according to the accompanying: 1) It can perceive dark 

materials. 2) It can choose the quality or consistency of a model. 3) It can choose the proportion 

of portions in mix. 

 

 

 

Working of a Spectrometer:- 

 

Infrared spectroscopy has been a workhorse strategy for materials examination in the exploration 

place for over seventy years, an infrared range addresses an exceptional characteristic of a model 

with maintenance tops which identify with the frequencies of vibrations between the securities 

making up the material. Since each exceptional is a novel blend of atoms, no two blends produce 

the particular infrared range. Thusly, infrared spectroscopy can realize a positive ID (abstract 

assessment) of every special kind of material.  
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.  

Figure 5  Model showing working of FTIR 

 

The Sample Analysis Process essentially includes: a) Preparation of Potassium Bromide 

(KBr) Pellet b) Mounting the example in the spectrometer  

 

Arrangement of Potassium Bromide Pellet: 1) Take a mortar, pestle, pellet holder, 2 jolts and 

KBr. 2) Measure out 3 spatula heaps of KBr. This ought to be 100-200 mg. 3) Place one 
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spatula-tip of test in the mortar. It ought not be in excess of a few milligrams. 4) Grind the 

KBr to an exceptionally fine powder. Do this all rapidly, as the KBr will ingest water from 

the environment, and this makes it hard to press a decent pellet. 5) Screw one fastener into 

the pellet holder. Spot around 30-50 mg (a little spatula scoop) of the ground blend into the 

hole, and screw the second fastener in.  

 

Mounting the Sample in Spectrometer: - 

 

1) First of all gather the foundation range. 

 2) Now place the KBr pellet in an example holder. 

 3) Mount the holder on to FT-IR spectrometer. 

 4) Run the spectrometer 
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Swelling Studies of Hydrogels in Distilled Water:- 

To consider the expanding investigations of the hydrogels the hydrogels were inundated in the 

refined water and the heaviness of the swollen examples was estimated against time after the 

overabundance surface water was eliminated by delicately tapping the surface with a dry bit of 

channel paper [44]. 

 The dry hydrogels samples were weighed. 

 

 The hydrogel samples were immersed in distilled water in a beaker. 

 

 After time interval of half hour the hydrogel samples were weighed and the data was noted 

carefully. 

 

 The hydrogels were weighed till equilibrium is achieved. 

 

 Weight data of swollen hydrogel was taken and the swelling percentage was calculated as per 

the equation [45]. 

 

    Weight of dry hydrogel = W1 

 

    Weight of soaked hydrogel = W2 

 

     Percentage swelling=                (W2  - W1 )X 100 

                                                            W1 
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Swelling of Hydrogel in Distilled Water w.r.t Temperature:- 

 

To characterize the result of change in temperature on the swelling properties of the hydrogel 

we immersed the hydrogels in the distilled water and the beakers are placed in the water bath. 

And the temperature of the water bath was maintained to characterize the result of the 

temperature change on the swelling behavior of the hydrogels [45]. 

 

 The dry hydrogels samples were weighed. 

 

 The hydrogel samples were immersed in distilled water in a beaker. 

 

 Place the beaker in the water bath and set the temperature. 

 

 After time interval of half hour the hydrogel samples were weighed and the data was noted 

carefully. 

 

 The hydrogels were weighed till equilibrium is achieved [45]. 

 

 The temperature was maintained at 30°C, 35ºC, 40°C, 45ºC. 
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Diffusion of the water in Hydrogels:- 

 

The most fundamental rule of Fick's is utilized used for the clarification of expanding and 

bulge energy kinetics and dispersion of the polymeric structures. Growing swelling energy 

kinetics of the polymers can be present specified by Peppas :- 

 

F = 
St

𝑆𝑒
= Ktn 

 

Here, “F” stands for the swelling fraction, “Se” stands for the equilibrium swelling content of 

the hydrogels, “n” stands for the diffusion exponential, “k” stands for the constant which 

changes with the hydrogel structure. 

 

In request to recognize the kind of the dispersion, the boundary parameters of "n" have to be 

acknowledged. dispersion exponential about "n" be able to be accessed as of the incline of a 

line got from lnF - lnt chart information of the locale area where the expanding has not up till 

now arrive at the harmony just 60% of the dissolvable accumulation enters in the 

configuration of hydrogels. 

 

One more significant boundary for the assessment of the growing energy is coefficient of the 

diffusion. For the round and hollow sort of structures the coefficient of "D" can be institute 

by the condition acquired from the course of action of Fick's II law and can be given by 

[46]:- 

 

D = Ωr2(
𝑘

4
)1/n 
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Result and Discussion:- 

 

 Thermogravimetric analysis:- 

 

 

Figure 6 Thermogravimetric analysis 

 

TGA analysis was carried out in the atmosphere of N2 from a temperature range of 0-800 ⁰C 

with heating rate of 10 ⁰C was used to check the stability of hydrogels prepared. The weight 

losses in the first region were started at less than 100 ⁰C which accredited to evaporation of the 

moisture. The second weight loss occurs from 210 ⁰-320 ⁰C is attributed to main thermal 

decomposition for the gases and functional groups, such as CO, OH and NH2 on the polymer 
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backbone. The final thermal decomposition occurred beyond 400 ⁰C which was caused by the 

thermal decomposition of the polymer backbone. 

 

 

 

FOURIER TRANSFORM INFRA-RED (FTIR):- 

 

 

 

Figure 8 FOURIER TRANSFORM INFRA-RED (FTIR) 
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Table 1 Absorption Peaks showing the presence of the respective functional group 

Absorption (Cm-1) Functional group 

3441 N-H 
2908 C-H 

2169 O=C-NH2 

1647 C-O 
1451 C-H 

1117 C-C 
 

 

In this case the broad bands which can be assigned to the N–H stretching vibration in – NH– 

group of glutaraldehyde or –CONH2 groups of acrylamide in hydrogels appear at 3441 Cm−1. The 

C–H stretching band is characterized by the peak at 2908 Cm−1 due to symmetric or asymmetric 

stretching vibration of the CH2 groups of acrylamide or glutaraldehyde.  

The peak at 2169 cm-1 is due to O=C-NH2 group formed by cross linking of acrylamide and guar 

gum. This confirms the cross linking in the hydrogel matrix. The 1647 cm-1 peak shows the 

presence of C-O bonding and 1451cm-1 peak shows the presence of C-H bonding and 1117 cm-1 

is due to C-C bonding. This validated the cross-linking between guar gum and acrylamide.  

 

 

 

 

 

 

 

 

 

 



29 
 

SWELLING RESULTS:- 

Swellings of hydrogels were analyzed in distilled water till equilibrium is attained. The data was 

studied and found out that the swelling of the hydrogels increased as the guar gum concentration 

was increased. The swelling of the hydrogels decreased considerably as the concentration of the 

cross linker i.e. glutaraldehyde was increased the swelling of the hydrogels decreased.  

Table 2 Swelling of the hydrogel in Distilled water 

 2ml 

Glutaraldehyde 

(1) 

1.5 ml 

Glutaraldehyde 

(2) 

1 ml 

Glutaraldehyde 

(3) 

0.25 g 

Guar gum 

2080 2570 3064 

0.5 g 

Guar gum 

2427 2796 3141 

0.75g 

Guar gum 

2680 3035 3310 

 

 

Figure 9 Percent swelling of hydrogel in distilled water 
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Swelling of Hydrogels with change in temperature:- 

 

The hydrogels were placed in a beaker and the beaker was placed in the water bath and the 

temperature of the water bath was maintained and was found out that as the temperature of the 

water was increased the swelling of the hydrogels increased. 

Table 3 Swelling of the hydrogel with change in Temperature 

 1 ml Glutaraldehyde 

+ 

0.75 gm Guar gum 

(A) 

1 ml Glutaraldehyde 

+ 

0.5 gm Guar gum 

(B) 

1 ml Glutaraldehyde 

+ 

0.25 gm Guar gum 

(C) 

30ºC 3510 3340 3060 

35ºC 3711 3457 3135 

40ºC 3753 3504 3170 

45ºC 3814 3595 3212 

 

Figure 10 Percent swelling with change in temperature 
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Calculations of diffusion coefficient:- 

 

Fick’s law has been commonly used laws to clarify the water diffusion into the dehydrated 

hydrogel plus its diffusion category. The mechanism of water diffusion into the swelled hydrogel 

were investigated by the Peppas equation and the plots of ln F vs ln t were obtained through the 

logarithmic form and these graphs are given below. The values of the n, k, and regression 

coefficients were premeditated from the slopes and the intercepts of the plots of ln F against ln t, 

respectively. 

 

 

 

Figure 11 Swelling kinetics curve for hydrogel at 30 ⁰C 
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Figure 12 Swelling kinetics curve for hydrogel at 35⁰C 

 

Figure 13 Swelling  kinetics curve for hydrogel at 40 ⁰C 
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Table 4 Values of swelling coefficients of dried hydrogel at different temperatures 

Coefficients 30⁰ C 35⁰ C 40⁰ C 45⁰ C 

N 0.997 0.982 0.964 0.919 

K x 102 6.12 6.33 6.55 6.93 

R2 0.984 0.986 0.992 0.995 

Figure 14 Swelling  kinetics curve for hydrogel at 45 ⁰C 
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The above data is characterized and the Fick’s diffusion transport is calculated by n and as these 

values is used for determination of diffusion type. According to the KorsmeyerPeppas model if 

the values of swelling exponent (n) lies between 0.5 to 1 the diffusion type is non-fickian. As our 

data values of n calculated from graph between ln F vs ln t the values of n lies between 0.919 and 

0.997. Thus the diffusion mechanism here followed is non-fickian diffusion. Also, the value of k 

was found between 6.12 and 6.93 and the values of R2 were found to be between0.992-0.995.  
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Conclusion:- 

 

In this work, we have successfully prepared the Polyacrylamide-Guar gum hydrogel using 

Potassium persulphate as initiator and Glutaraldehyde as Cross-linking agent. We then increased 

the concentration of the Guar gum and studied the effect on swelling behavior of the hydrogel. 

We found that the swelling of the hydrogel increased with increasing the concentration of the 

guar gum.  

 

We then decreased the concentration of the cross linker and found out that the swelling of the 

hydrogel increased as the concentration of the cross linker is decreased. Then we studied the 

effect of the temperature on the swelling behavior and found out that with rise in temperature the 

swelling of the hydrogel increased considerably. The physical and thermal properties of the 

hydrogel depend on the quantity of the monomers used in the hydrogel. 

 

The swelling exponent was found to be in the range of 0.919-0.997 thus indicating the non-

fickian diffusion mechanism. The regression coefficient was found to be 0.992-0.995. 
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Applications and Future Prospects:- 

 

The hydrophilic idea of integrated hydrogel grants sedate conveyance of helpful materials that 

would some way or another denature because of hydrophobic collaborations, and the defensive 

structure additionally forestalls demolition of cells or proteins by have safe reactions, since grid 

pore size can be made little enough to forestall the section of enormous invulnerable cells and 

antibodies.  

 

Since then got hydrogel have great water maintenance limits, so they can be utilized in 

expendable diapers where they ingest pee, or in sterile napkins. These hydrogels can likewise be 

utilized as dressings for mending of consume or other difficult to-recuperate wounds. Wound 

gels are great for assisting with making or keep up a damp situation.  

 

Remedial protein organization typically faces the need of incessant portions because of the little 

living arrangement time in blood of the protein. A promising technique to beat this disadvantage 

is the advancement of supported medication discharge frameworks dependent on hydrogel 

lattices stacked with the restorative medication and the customized hydrogel is a decent 

contender for this utilization. 
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