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ABSTRACT  
The present work focused on the formulation and Development of microparticles of paracetamol using natural polymers. 

Microprticels was prepared using different concentration of natural polymers like prosopis seed gum and gaur gum.  ionotropic 

gelation method was used to prepare the paracetamol microparticels. one of the important method of separation and 

purification of Prosopis seed gum (mucilage) was use and easy Prepare of paracetamol loaded microparticles Prosopis seed 

gum was showed superior sustained release properties when compared to the guar gum. The formulations F1-F4 (using 

prosopis seed gum) showed more sustained release effect as compared to formulations F5-F8 (using guar gum). Methods: 

Microparticles prepared by ionotropic gelation method. Materials used in this study were obtained from the different sources. 

Paracetamol was purchased from Research-lab fine chem industries.(Mumbai, India). Guar gum was purchased from Balaji 

drug. (Ahmedabad, India). Sodium alginate was purchased from Vishal-chem. (Mumbai, India). Prosopis seeds were collected 

from fields of Malegaon and Isolation of polymer was carried out in laboretories of K.B.H.S.S Trust’s Institute of Pharmacy, 

Malegaon, District- Nashik, India. All other chemicals and reagents used were either analytical or pharmaceutical grades. 

1. Authentication of plant 

The collected plant was authenticated by Botanical survey of India, Western Regional Centre, Pune, Maharashtra, Wide 

voucher number BSI/WRC/TECH/2011/ABGPROJ3 

2. Separation and purification of Prosopis seed gum (mucilage) 

Seeds were separated from the plant Prosopis juliflora. Then seeds were immersed in 100 ml of hot water at 80–900C for 1 h 

and allowed to soaked for 12 hours. During this period the seeds swelled. After that seeds were removed from water and gum 

(i.e. endosperm) was separated manually from these swollen seeds. Separated gum was added to 100 ml distilled water and 

stirred for 6 hrs to form uniform slurry after this, slurry was added to equal volume of acetone. This leads to precipitation of 

pure gum then dried in oven at temperature less than 500c.  

3. Preparation of paracetamol loaded microparticles 

The weighed amount of sodium alginate was dissolved in 50 ml water. After that weighed amount of prosopis seed gum was 

added to above solution and heated to 60˚C with stirring by mechanical stirrer for 1hr to form uniform slurry. After cooling, 

weighed amount of Paracetamol was dispersed in to polymeric solution and stirred for 30 min. After complete mixing, this 

solution was added drop wise from the distance 2.5 cm using syringe fitted with needle (23G) into 50 ml calcium chloride 

solution (5%) as cross linking agent. Microparticles were left for curing for specified time (15 min) and after curing; 

microparticles were collected by filtration and allowed to dry at room temperature for 24 hrs. Four batches (F1-F4) of 

microparticles were prepared by varying concentration of prosopis seed gum (1.5-3%). Same procedure was followed for 

preparation of microparticles using guar gum (F5-F8).[8] 

The dried microparticles were weighed and stored for further evaluations. Prepared Paracetamol microparticles were evaluated 

for size, sphericity, % yield, % entrapment efficiency, % swelling index and % drug release for 8 hrs.  

4.  In vitro Dissolution studies 
In vitro dissolution studies were performed for all the formulation using USP dissolution test apparatus I (basket type). An 

accurately weighed sample of microparticles containing equivalent paracetamol drug (500 mg) were placed in basket. A muslin 

cloth was tied over the basket to prevent the slippage of microparticles from the basket. The dissolution study performed using 

900ml of 0.1N HCl for 2 hrs. after 2hrs 0.1N HCl was replaced by 900 ml of 6.8 pH phosphate buffer solution and maintained 

at a temperature of 37ºC ± 0.5ºC and the rotation of basket at a speed of 100 rpm. 5ml aliquots of the samples were withdrawn 

at half hr interval and the volumes were replaced with an equivalent amount of plain dissolution medium kept at 37ºC. The 

collected samples were diluted to suitable concentration with dissolution medium analyzed at λmax 243 nm using a 

LABINDIA 3000+ UV-visible double beam spectrophotometer against blank. The dissolution study performed in replicates and 

results expressed were the mean of six experiments.[15] Conclusion: Prosopis seed gum showed better sustained release effect 

than guar gum and it was evident that promising sustained release microparticles of paracetamol may be prepared by ionotropic 

gelation method using Prosopis seed gum with small concentration of sodium alginate. 
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INTRODUCTION 

During the last two decades, as the expense and 

difficulties involved in marketing new drug entities have 

increased, with concomitant recognition of the 

therapeutic advantages of  modified drug delivery, 

greater attention has been focused on development of 

modified-release drug delivery system.
[1] 

 

Conventional dosage forms are unable to maintain the 

drug blood levels within the therapeutic range for an 

extended period of time. The sustained delivery system 

leads to reduction in dosing frequency or increases 

effectiveness of drug by reducing the dose required.  i.e. 

these sustained-release drug product can be designed to 

deliver an initial therapeutic dose of the drug (loading 

dose), followed by a slower and constant release of drug. 

The rate of release of the maintenance dose is designed 

so that the amount of drug loss from the body by 

elimination is constantly replaced. With the sustained-

release product, a constant plasma drug concentration is 

maintained with minimal fluctuations.
[2] 

 

Multi-particulate drug delivery systems are mainly oral 

dosage forms consisting of multiplicity of small discrete 

units, each exhibiting some desired characteristics. 

Considerable research efforts have been spent on oral 

sustained or controlled release multiparticulate drug 

delivery system due to its advantages over monolithic 

dosage forms. 
[3] 

Approaches tried for delivery of 

multiparticulates include formulations in the form of 

pellets, granules, microparticles and nanoparticles.
[4] 

Some microparticles prepared with polymers loaded with 

various categories of drugs useful for the sustained 

release and also leads to low risk of dose dumping.
 

 

Paracetamol is a common pain killer (analgesic) 

providing relief of pain and fever. When taken regularly, 

paracetamol may help to manage severe pain and can 

reduce the need for stronger pain medicines or Non-

Steroidal Anti-inflammatory Drugs (NSAIDs), which, if 

not monitored properly, can cause serious side effects. It 

is usually taken every four to eight hours depending on 

the type of preparation.
[5] 

 

In severe pain (osteoarthritis), need to take 4 daily doses 

to maintain around-the-clock pain relief is a barrier to 

using paracetamol. The sustained-release formulation of 

paracetamol may help by reducing the number of doses 

to 3 per day.
[6] 

 

Half life of paracetamol is 3 hours. 
[7]

 Hence it is 

necessary to formulate sustained release paracetamol 

formulation.  

 

Natural polymers are non-toxic and biodegradable to 

human being as compared to synthetic polymers. 

Prosopis gum is abundantly available in India. It is 

necessary to characterize it as sustained release polymer. 

 

 

OBJECTIVE 

Formulation development and evaluation of 

microparticles of paracetamol by introducing novel 

natural polymer prosopis seed gum and to characterize 

its sustained release property. The comparative study 

with microparticles of guar gum. Paracetamol having 

half life up to 3 hours. Hence, it is necessary to formulate 

sustained release paracetamol formulation. 

 

METHODOLOGY 

A descriptive survey study approach was use for the 

study. The study was conducted in different laboratories. 

Various natural polymers were used by formulation 

Convenient sampling technique was adopted for sample 

selection.  

 

No of various natural polymer were used for formulation 

and development and evaluated of micropartices of 

Paracetamol Tablet. 

 

RESULT 

Prosopis seed gum was showed superior sustained 

release properties when compared to the guar gum. The 

increased concentration of gum from 1.5% to 3%; 

decrease the percentage drug release, increase 

entrapment efficiency, increase the swelling index. The 

formulation F2 showed 98.32% drug release upto 8 hrs. 

The formulations F1-F4(using prosopis seed gum) 

showed more sustained release effect as compared to 

formulations F5-F8(using guar gum). 

 

Formulation and Development 

The aim was to formulate and evaluate microparticles of 

paracetamol using natural polymer prosopis seed gum 

and for comparetive study the microparticles of guar 

gum were also prepared. Prosopis seed gum and guar 

gum were used in range 1.5%-3% and sodium alginate 

was taken with constant concentration of 1%, calcium 

chloride in 5% concentrtation. four batches of each 

prosopis seed gum and guar gum were prepared and 

evaluated. prosopis seed gum and guar gum were mainly 

used as release rate retardent material in the formulation 

and sodium alginate was used for cross-linking with 

calcium chloride 

 

 
Fig. 1: Microparticles formulated by Ionotropic 

gelation method. 
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Flow properties of Microparticles 

Table 1: Flow properties study of microparticles using Prosopis seed gum. 

Batch 

Code 

Angle of 

Repose 

Bulk Density* 

(g cm
-3

)±S.D. 

Tapped 

Density* 

(g cm
-3

)±S.D. 

Carr’s 

Compressibility 

Index 

Hausner 

Ratio (HR) 
Flowability 

F1 18.03 0.620±0.0045 0.674±0.0011 8.011 1.08 Excellent 

F2 14.93 0.606±0.0023 0.648±0.0057 6.48 1.06 Excellent 

F3 18.43 0.598±0.0072 0.627±0.0046 4.62 1.04 Excellent 

F4 22.61 0.583±0.0057 0.623±0.0066 6.42 1.06 Excellent 

F5 18.92 0.624±0.0085 0.681±0.01 8.37 1.09 Excellent 

F6 21.80 0.614±0.002 0.651±0.0095 5.68 1.06 Excellent 

F7 21.31 0.595±0.005 0.636±0.0051 6.44 1.06 Excellent 

F8 13.62 0.586±0.0052 0.620±0.0075 5.48 1.05 Excellent 

 

Dissolution study 

Table 3: Cumulative Release of Batches Of Microparticles Using Prosopis Seed Gum. 

Time 

(hr) 

Batch code 

F1* F2* F3* F4* 

0 0 0 0 0 

0.5 9.0845 ± 0.527 9.8028 ± 0.387 5.5774 ± 0.43 2.4507 ± 0.52 

1 19.1837 ± 0.77 16.1413 ± 0.52 15.1693 ± 0.53 7.0987 ± 0.50 

1.5 23.3256 ± 0.50 22.0577 ± 0.50 20.3673 ± 0.81 11.747 ± 0.52 

2 32.7917 ± 0.38 28.1435 ± 0.50 26.8755 ± 0.95 17.3251 ± 1.44 

2.5 43.1034 ± 0.43 38.1169 ± 0.38 35.3699 ± 1.00 24.1711 ± 1.14 

3 49.7818 ± 0.63 44.2035 ± 0.63 41.4986 ± 1.14 30.1725 ± 0.50 

3.5 56.2917 ± 0.50 50.2059 ± 0.25 47.501 ± 0.39 34.7375 ± 0.91 

4 64.9708 ± 0.14 56.2087 ± 0.63 53.2078 ± 0.52 39.4718 ± 0.81 

4.5 69.4814 ± 0.25 62.2964 ± 0.38 58.7882 ± 0.54 44.5444 ± 0.63 

5 75.9923 ± 0.63 69.6519 ± 0.52 64.4112 ± 0.14 49.2793 ± 1.02 

5.5 83.2641 ± 0.38 76.7544 ± 0.38 69.8233 ± 0.14 53.6764 ± 1.96 

6 89.142 ± 0.146 84.8713 ± 0.38 75.4046 ± 0.50 58.6653 ± 0.96 

6.5 100.175 ± 0.50 93.5803 ± 0.50 79.9722 ± 0.77 65.0911 ± 1.05 

7 -------- 99.7545 ± 0.38 86.5259 ± 0.12 70.5877 ± 1.19 

7.5 -------- -------- 91.7279 ± 0.50 77.4367 ± 0.38 

8 -------- -------- 100.112± 0.107 83.1029 ± 0.38 

8.5 -------- -------- -------- 88.59±0.5300 

9 -------- -------- -------- 94.64±0.288 

9.5 -------- -------- -------- 100.101±0.148 

 

  
Fig.2: dissolution profile of formulations F1-F2 Fig.3 dissolution profile of formulations F3-F4 

 

Table 4: % cumulative release of batches of microparticles using Guar gum. 

Time 
(hr) 

Batch code 
F5* F6* F7* F8* 

0 0 0 0 0 
0.5 12.5915 ± 0.63 10.8169 ± 0.63 8.0281 ± 0.38 5.9154 ± 0.38 
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1 20.0288 ± 0.25 17.071 ± 0.527 14.4511 ± 0.50 11.4087 ± 0.76 
1.5 27.044 ± 0.638 24.0015 ± 0.52 20.6209 ± 0.52 16.6488 ± 0.38 
2 34.0596 ± 0.63 31.862 ± 0.774 27.1291 ± 0.50 22.3117 ± 0.76 

2.5 44.9629 ± 0.63 41.244 ± 0.387 36.0039 ± 0.67 30.5101 ± 0.38 
3 52.571 ± 0.387 47.9224 ± 0.25 42.4284 ± 0.77 36.0893 ± 0.63 

3.5 59.5035 ± 0.52 55.1081 ± 0.89 48.6443 ± 0.76 40.4856 ± 0.52 
4 66.0984 ± 0.38 61.2802 ± 0.38 55.194 ± 0.52 46.2344 ± 0.52 

4.5 73.7077 ± 0.52 69.0583 ± 0.38 60.9436 ± 0.63 50.8003 ± 0.67 
5 81.8245 ± 0.63 75.5692 ± 0.50 66.8624 ± 0.38 56.2961 ± 0.63 

5.5 91.3783 ± 0.38 83.7705 ± 0.38 73.0352 ± 0.25 61.9612 ± 0.38 
6 99.9186 ± 0.25 92.3949 ± 0.63 79.1237 ± 0.50 67.1196 ± 0.38 

6.5 -------- 100.005 ± 0.29 86.3107 ± 0.63 72.3627 ± 0.50 
7 -------- -------- 92.9916 ± 0.63 79.2± 0.639 

7.5 -------- -------- 99.9263 ± 0.25 85.54 ±1.142 
8 -------- -------- -------- 93.75 ± 0.639 

8.5 
   

99.84±0.387 
 

  
Fig. 5: Dissolution Profile of Formulations F5-F6 Fig.6: formulations F7-F8 

 

The in vitro performance of microparticles of 

paracetamol showed sustained release of paracetamol. 

The results of in vitro dissolution studies of formulations 

F1-F4 are shown in Table No. 1 and represented 

graphically in Fig. 2 and 3 respectively and in vitro 

dissolution studies of formulations F5-F8 are shown in 

Table No.2 and represented graphically in Fig. No.5 and 

6 respectively.The formulation F2 showed 98.32% drug 

release upto 8 hrs. 

 

The formulations F1-F4(using prosopis seed gum) 

showed more sustained release effect as  
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