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INTRODUCTION 

Most conventional oral drug products, such as 

tablets and capsules, are formulated to release the active 

drug immediately after oral administration, to obtain rapid 

and complete systemic drug absorption. Such immediate-

release products result in relatively rapid drug absorption 

and onset of accompanying pharmacodynamic effects. 

However, after absorption of the drug from the dosage 

form is complete, plasma drug concentrations decline 

according to the drug's pharmacokinetic profile. 

Eventually,   plasma   drug  concentrations fall below the  
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ABSTRACT 

Developing oral Controlled release tablets for highly water-soluble drugs with constant release rate has always 

been a challenge to the pharmaceutical technologist. Most of these highly water-soluble drugs, if not formulated properly, 

may readily release the drug at a faster rate and are likely to produce toxic concentration on oral administration. Hence, it is 

a challenging task to formulate a suitable dosage form for Controlled delivery of highly water-soluble drugs. Allopurinol 

selectively and competitively inhibits the hepatic enzyme hydroxymethyl glutaryl-coenzyme A (HMG-CoA) reductase. 

HMG-CoA reductase is responsible for converting HMG-CoA to mevalonate, the rate-limiting step in cholesterol 

biosynthesis. Because of its high solubility, short half-life and therapeutic use in such diseases, it is considered as an ideal 

drug candidate for the design of oral Controlled release dosage form.  It has been studied that a tablet containing 

eudragitl100,s100, ethyl cellulose and xanthan gum for oral  delivery of Allopurinol has been formulated with greater 

significance; hence it was decided to check the in-vitro drug-polymer study in formulating a Controlled release tablet for 

Allopurinol. A wide range of polymers was selected for formulating the tablets.  A semi synthetic polymer Eudragit (RSPO, 

L-100,S100). Powder blends for different formulations were prepared by mixing the required quantity of drug with the 

polymer. Eudragit(RSPO, L-100,S-100) were used in different proportions with drug (1:1 and 1:0.5),  polyvinyl pyrolidone 

as binder and microcrystalline cellulose was used as diluents. Wet granulation method was employed for blending of drug 

with polymers in the given ratio as 9 formulations. The prepared powder blends were then compressed into tablets using the 

necessary excipients. The tablets were evaluated for hardness, thickness, friability and drug content and were subjected to a 

10 hour in vitro drug release studies (USP dissolution rate test apparatus II, 50 rpm, 37
0
C ±0.5

0
C) using 0.1N hydrochloric 

acid for first 2hrs, phosphate buffer, pH 6.8 as a dissolution medium (900ml) for the next 8 hrs.  The amount of Allopurinol 

released from the tablet formulations at different time intervals was estimated using a UV spectroscopy method. The 

formulations that showed a considerable retardation of the drug release are considered promising. 
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minimum effective plasma concentration (MEC), resulting 

in loss of therapeutic activity [1-15]. Before this point is 

reached, another dose is usually given if a sustained 

therapeutic effect is desired. An alternative to 

administering another dose is to use a dosage form that will 

provide sustained drug release, and therefore maintain 

plasma drug concentrations, beyond what is typically seen 

using immediate-release dosage forms
 
[16-27]. 

 

 

MATERIALS AND METHODS 

Materials 

Allopurinol was gift sample from SD Fine labs, 

Mumbai ltd, India. Eudragit, Polyvinyl pyrolidine, 

Microcrystalline cellulose, Aerosil, Megnesium stearate, 

Isopropyl alchol from Research Lab,Mumbai, India and all 

other reagents used were of analytical grade and obtained 

from S.D. Fine chemicals. Mumbai, India. 

 

METHODS 

Preparation of granules  

The granules were prepared by wet granulation 

method. This method involved use of appropriately 

selected tablet additives which would act as binders for the 

mixtures of drug and other tablet excipients.  

 

Compression of Powder Blends Into Tablets  

After evaluation of powder blend the sustained 

release matrix tablets were prepared by wet granulation 

method using (8mm diameter, round flat faced punches) 

multiple punch tablet compression machine (Cadmach 

Machinery Ltd., Ahmedabad, India). Each tablet contained 

50 mg of Allopurinol, the batch size for each formulation 

was 100 tablets [28-35]. 

 

EVALUATION OF CONTROLLED RELEASE 

TABLETS     

Appearance        

The tablets were visually observed for capping, 

chipping, lamination and colour. 

 

Physicochemical characteristic          
 

Dimension (Thickness and Diameter)     

The thickness and diameter of tablets were 

important for uniformity of tablet size. The thickness and 

diameter of the tablets was determined using a Vernier 

caliper.  

 

Tablet Hardness     

For each formulation, the hardness of 6 tablets 

was determined using the Monsanto hardness tester. The 

tablet was held along its oblong axis in between the two 

jaws of the tester. At this point, reading should be zero 

kg/cm
2
. Then constant force was applied by rotating the 

knob until the tablet fractured. The value at this point was 

noted in kg/cm
2 

 

 

Friability  

Friability is the measure of tablet strength. This 

test subjects a number of tablets to the combined effect of 

shock abrasion by utilizing a plastic chamber which 

revolves at a speed of 25 rpm, dropping the tablets to a 

distance of 6 inches in each revolution. A sample of 

preweighed tablets was placed in Roche friabilator which 

was then operated for 100 revolutions. The tablets were 

then dedusted and reweighed. A loss of less than 1 % in 

weight is generally considered acceptable. Percent 

friability (% F) was calculated as follows, [36-44] 

 

% F = (Initial Wt. - Final Wt. / Initial Wt.) x 100 

 

Drug content of Allopurinol     

Content uniformity was determined by accurately 

weighing 20 tablets and crushing them in mortar. Then an 

accurately weighed quantity of powder equivalent to 20 mg 

of drug was transferred to a 100 ml volumetric flask. Few 

ml of water was added and shaken for 15 min. Volume was 

made up to 100 ml with distilled water. The solution was 

filtered through Whatmann filter paper.  5 ml of the filtrate 

was diluted to 100 ml with 0.1N hydrochloric acid. Then 

absorbance of the resulting 10 g/ml solution was recorded 

at 205.5 nm. Content uniformity was calculated using 

formula – 

% Purity = 10 C (Au / As)  ----------   (9) 

Where             C     -   Concentration,  

Au and As -   Absorbance’s obtained from standard 

preparation  and assay   preparation respectively. 

 

 Weight Variation   
To find out weight variation 20 tablets of each 

formulation were weighed individually using an electronic 

balance, average weight was calculated and individual 

tablet weight was then compared with average value to 

find the deviation in weight [45-57] 

 

In-Vitro Dissolution Studies  

The in vitro dissolution was carried out using USP 

type II dissolution apparatus was determined using USP 

Dissolution testing apparatus type-II (Paddle method; 

Veego Scientific VDA-8DR, Mumbai, India). 

Dissolution medium: 0.1N hydrochloric acid for first 2 

hours. 

The tablets were placed in the dissolution medium 

and the apparatus was run. At intervals of 0.5, 1, 1.5, 2, 3, 

4, 5, 6, 7, 8, 9, 10 hours 5 ml aliquots were withdrawn and 

replacement was done each time with equal amounts of 

fresh dissolution medium maintained at same temperature. 

Each 5 ml aliquot was filtered through Whatman filter 

paper (No.41). 5 ml of sample was diluted to 10 ml 0.1N 

Hydrochloric acid for first 2 hours and then with pH 6.8 

phosphate buffer for next 8 hours and absorbance of these 

solutions was measured at 316nm, 322 nm using a 

Shimadzu-1700 UV spectrophotometer. Drug 
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concentrations in the sample were determined from 

standard calibration curve. The release data were 

calculated by using PCP disso V3 software [58,59]. 

 

Release Kinetics.   
 

 
To study the release kinetics of in-vitro drug 

release, data was applied to kinetic models such as Zero 

order, First order, Higuchi and Korsmeyer- Peppas. 

 

STABILITY STUDY
    

The purpose of stability testing is to provide 

evidence on how the quality of a drug substance or drug 

product varies with time under the influence of a variety of 

environmental factors such as temperature, humidity and 

light, enabling recommended storage conditions, re-test 

periods and shelf-lives. Generally, the observation of the 

rate at which the product degrades under normal room 

temperature requires a long time. To avoid this undesirable 

delay, the principles of accelerated stability studies are 

adopted. The International Conference on Harmonization 

(ICH) Guidelines titiled “Stability testing of New Drug 

Substances and Products (QIA) describes the stability test 

requirements for drug registration application in the 

European Union, Japan and the States of America. 

ICH specifies the length of study and storage conditions 

Long-Term Testing: 25
0 

C ± 2
0 

C / 60% RH ± 5% for 12 

Months  

Accelerated Testing: 40
0 

C ± 2
0 

C / 75% RH ± 5% for 6 

Months  

Stability studies were carried out at 40
0 

C / 75% 

RH for the optimized formulation for 3 months. The matrix 

tablets were stored at 40°C/75% RH in closed high density 

polyethylene bottles for 3 months. The samples were 

withdrawn after periods of 1 month, 2 month and 3 month. 

The samples were analyzed for its hardness, drug content 

and In vitro drug release. 

 

RESULTS AND DISCUSSION 

Evaluation of Extended Release Tablet 

Appearance 

The tablets were observed visually and did not 

show any defect such as capping, chipping and lamination. 

 

Physical characteristic 
 

The physical characteristic of Allopurinol 

sustained release matrix tablets (F1 to F9) such as 

thickness, diameter, hardness, friability, weight variation 

and drug content were determined and results of the 

formulations (F1 to F9) found to be within the limits 

specified in official books. 

 

Dimension (Thickness and Diameter) 

Thickness and diameter specifications may be set 

on an individual product basis. Excessive variation in the 

tablet thickness and diameter can result in problems with 

packaging as well as consumer acceptance. The size 

(diameter) of the tablets of all formulations were found to 

be 8.0±0.0 mm and thickness ranged between 4.10±0.12 to 

4.18±0.1mm. 

 

Tablet Hardness  

A difference in tablet hardness reflects difference 

in tablet density and porosity. Which in turn are supposed 

to result in different release pattern of the drug by affecting 

the rate of penetration of dissolution fluid at the surface of 

the tablet and formation of gel barrier. The hardness of 

tablets was found to be in the range of 5.50±0.447 kg/cm
2 

to 6.16±0.683 kg/cm
2
. This indicates good tablet strength.  

 

Percent Friability 
Percentage friability of all the formulations was 

found between 0.284±0.008 to 0.454±0.054%. This 

indicated good handling property of the prepared SR tablet. 

 

Weight Variation 

A tablet is designed to contain a specific amount 

of drug. When the average mass of the tablet is 300 mg the 

Pharmacopoeial limit for percentage deviation is ± 5 %. 

The percentage deviation from average tablet weight for all 

the tablet was found to be within the specified limits and 

hence all formulations complied with the test for weight 

variation according to the Pharmacopoeial specifications. 

 

Drug content of  Allopurinol :  

The content of active ingredients in the 

formulation was found to be between 98.54±1.7 to 

100.86±1.2 % w/w, which is within the specified limit as 

per IP 2007(i.e. 90-110% w/w). 

 

In-vitro dissolution studies 

Allopurinol is a water soluble drug its release 

from the matrix is largely dependent on the polymer 

swelling, drug diffusion and matrix erosion. The 

concentration of polymer in the sustained release tablet 

was a key factor in controlling the drug release. 

Various Extended release formulations were 

formulated with rspo,L100,S100) polymer alone; polyvinyl 

pyrolidone as binder and microcrystalline cellulose was 

used as diluents.  

When cumulative % drug release plotted versus 

time, it was observed that, for three of the polymers used, 

an increase in polymer concentration induce a decrease in 

the release rate. 
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Table 1. Composition of Allopurinol ER  tablet  
Ingredients* F1 F2 F3 F4 F5 F6 F7 F8 F9 

Allopurinol 100 100 100 100 100 100 100 100 100 

Eudragit RSPO 30 15 30 - - - 30 - - 

Eudragit L100 30 15 - 15 30 15 - 30 - 

Eudragit S100 - - 30 15 30 15 - - 30 

MCC 183 213 183 213 183 213 213 213 213 

PVP 5 5 5 5 5 5 5 5 5 

Aerosil 6 6 6 6 6 6 6 6 6 

Magnesium stearate 6 6 6 6 6 6 6 6 6 

Total weight 300 300 300 300 300 300 300 300 300 

*All the quantities are expressed as mg per tablet 

 

Table 2. Dissolution data of formulations 

Time 

(hours) 

Dissolution 

medium 

% 

Drug 

release 

Of F1 

% 

Drug 

release 

OfF2 

% Drug 

release 

Of F3 

% Drug 

release 

Of F4 

% Drug 

release 

Of F5 

% Drug 

release 

Of F6 

% Drug 

release 

Of F7 

% Drug 

release 

Of F8 

% Drug 

release 

Of F9 

0  0 0 0 0 0 0 0 0 0 

0.5 0.45 0.16 0.69 1.56 1.44 3.59 4.00 0.45 0.05 

1 1.38 1.27 1.85 3.47 2.31 7.88 5.21 1.84 1.21 

2 2.06 2.66 4.40 7.07 2.83 14.79 6.71 3.41 2.89 

3  11.06 9.43 17.17 31.10 11.56 40.03 26.19 25.98 22.96 

4 20.82 16.32 31.66 48.53 20.88 55.42 44.07 42.79 38.09 

5 30.05 23.15 42.41 59.28 30.39 67.35 53.46 57.82 47.38 

6 43.39 30.17 53.76 67.66 43.22 75.85 62.78 71.72 71.80 

7 47.64 36.74 59.12 69.47 50.77 83.01 66.41 74.69 75.66 

8 57.24 43.20 64.40 76.13 59.17 86.79 89.87 91.03 86.94 

9 63.72 49.76 70.40 79.07 67.87 93.27 97.30 104.57 95.99 

10 75.60 54.20 76.54 85.07 80.83 98.31    

*All values are expressed as mean ±SD, n=3.  

 

Table 3. Different kinetic models for Allopurinol ER matrix tablets (F1 to F9)  

 

Fig 1. % Drug Release Of Formulations(F1,F2,F3) 

 

Fig 2. % Drug Release Of Formulations(F4,F5,F6) 

 

Cod

e 

Zero order First order Higuchi Peppas Best fit model 

R2 K0  

mg/h−1 

R2 K1 (h
−1) R2 K  

(mg h−1/2) 

R2 n 

F1 0.9474 10.063 0.8592 0.1938 0.8334 23.8548 0.9830 1.9166 Peppas  

F2 0.9700 9.4137 0.9021 0.1766 0.8712 23.6698 0.9656 1.7465 Zero-order 

F3 0.9820 8.2020 0.9157 0.1455 0.8820 21.6151 0.9781 1.5340 Zero-order 

F4 0.8785 10.209 0.7772 0.1920 0.8285 24.6881 0.7632 1.2412 Zero-order 

F5 0.9664 9.1268 0.9041 0.1668 0.8594 22.8722 0.9841 1.7415 Peppas 

F6 0.9724 4.6413 0.9471 2.0504 0.8364 13.945 0.9798 1.4375 Zero-order 

F7 0.9699 8.3884 0.9632 0.1422 0.9049 22.3442 0.9419 1.4277 Zero-order 

F8 0.9757 8.6500 0.9669 0.1507 0.9154 23.0754 0.9460 1.3418 Zero-order 

F9 0.9641 8.1897 0.9469 0.1388 0.8782 21.6680 0.9519 1.6487 Zero-order 

0.1 

N 

HCl 

pH 6.8 

phosphat

e bufffer 
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Fig 3. % Drug Release Of Formulations(F7,F8,F9) 

 
 

SUMMARY 

  Oral ingestion has long been the most convenient 

and commonly employed route of drug delivery due to its 

ease of administration, high patient compliance, least 

sterility constraints and flexibility in the design of the 

dosage form. Developing oral Controlled release tablets for 

highly water-soluble drugs with constant release rate has 

always been a challenge to the pharmaceutical 

technologist. Most of these highly water-soluble drugs, if 

not formulated properly, may readily release the drug at a 

faster rate and are likely to produce toxic concentration on 

oral administration. Hence, it is a challenging task to 

formulate a suitable dosage form for Controlled delivery of 

highly water-soluble drugs. 

Allopurinol selectively and competitively inhibits 

the hepatic enzyme hydroxymethyl glutaryl-coenzyme A 

(HMG-CoA) reductase. HMG-CoA reductase is 

responsible for converting HMG-CoA to mevalonate, the 

rate-limiting step in cholesterol biosynthesis. Because of its 

high solubility, short half-life and therapeutic use in such 

diseases, it is considered as an ideal drug candidate for the 

design of oral Controlled release dosage form.  It has been 

studied that a  tablet containing eudragitl100,s100, ethyl 

cellulose and xanthan gum for oral  delivery of Allopurinol 

has been formulated with greater significance; hence it was 

decided to check the in-vitro drug-polymer study in 

formulating a Controlled release tablet for Allopurinol. 

A wide range of polymers was selected for 

formulating the tablets.  A semi synthetic polymer 

Eudragit(RSPO, L-100,S100). Powder blends for different 

formulations were prepared by mixing the required 

quantity of drug with the polymer. Eudragit(RSPO, L-

100,S-100) were used in different proportions with drug 

(1:1 and 1:0.5),  polyvinyl pyrolidone as binder and 

microcrystalline cellulose was used as diluents. Wet 

granulation method was employed for blending of drug 

with polymers in the given ratio as 9 formulations. The 

prepared powder blends were then compressed into tablets 

using the necessary excipients. The tablets were evaluated 

for hardness, thickness, friability and drug content and 

were subjected to a 10 hour in vitro drug release studies 

(USP dissolution rate test apparatus II, 50 rpm, 37
0
C 

±0.5
0
C) using 0.1N  hydrochloric acid for first 2hrs, 

phosphate buffer, pH 6.8 as a dissolution medium (900ml) 

for the next 8 hrs.  The amount of Allopurinol released 

from the tablet formulations at different time intervals was 

estimated using a UV spectroscopy method. The 

formulations that showed a considerable retardation of the 

drug release are considered promising.   

 

CONCLUSION 

 Controlled Release tablets of Allopurinol were 

successfully prepared by using different hydrophilic and 

hydrophobic polymers as the release retarding materials 

by Wet Granulation method. 
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