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ABSTRACT: Diclofenac Sodium is a type of non-steroidal anti-inflammatory drug which is 

established to treat different symptoms by lessens the substances in the body that cause the pain and 

swelling to occur. The study was assessed to find out the physicochemical parameters of different 

brands of diclofenac sodium tablets in Bangladesh to comply them mostly with the standard 

parameters of BP/USP specifications. The tablets present in the market of different popular brands 

were chosen for the study of different quality control test like physical appearance, hardness, 

friability, disintegration time, weight variation, dissolution rate & potency were evaluated. The 

observed hardness results were shown not more than 4-10 kg-ft. and the friability results were also 

shown not more than 1 % that matched the BP/USP specification. According to in vitro dissolution 

of pharmacopeia, Megafen (73.82%) and A-fenac (68.61%) dissolution profile didn’t match with 

the standard limit. Potency tests were also done by following standard protocol in which all brands 

met with the standard. This study is expected to be a point of appreciation in constructing 

consciousness between population and prescriber communities to have the greater surplus of 

medicines by choosing the appropriate products among different commercial brands. 
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1. INTRODUCTION 

The oral route of delivery is the most preferred administration route as it offers one of the safest and 

most convenient methods of drug administration. So, it is necessary to evaluate the perfect quality 

maintain of each drug for human health. Tablet dosage form is one of a most preferred dosage form 

all over the world. Almost all drug molecules can be formulated in a tablet and process of 

manufacturing of tablets is very simple, and is very flexible [1]. Diclofenac sodium is a popular 

tablet in which sodium salt of [o-(2, 6-dichloro aniline) phenyl] acetate are present with active 

ingredients in pharmaceuticals are used as non-steroidal anti-inflammatory drug (NSAID) in the 

management of mild to moderate pain particularly when inflammation is also present as in cases of 

rheumatoid arthritis and also post-operative condition [2,3]. Besides, the excipients such as glidants, 

diluents, binders or granulating agents, lubricants can involve to ensure efficient tableting and 

disintegrates to promote tablet break-up in the digestive tract; sweeteners or flavors to enhance taste; 

and pigments to make the tablets visually attractive [4]. The pharmacological results are believed 

because of blocking the conversion of arachidonic acid to prostaglandins by inhibiting cyclo-

oxygenase enzymes. After oral administration, it is completely absorbed [2]. However, due to its 

first pass metabolism, only about 50% of the absorbed dose is systematically available. The half-

life of diclofenac sodium in plasma varies from 1-3 h, with mean peak plasma levels of 

approximately 0.5 μg/ml and 1.0 μg/ml occurring after about 2 h after a single dose of 25 mg and 

50 mg of enteric-coated tablets respectively. About 99% of the drug is bound to human plasma 

proteins, mainly albumin [5]. It is available in the various formulations such as injections, tablets, 

gel, suppositories and powdered form [6]. Pre-requirement of drug products that should be 

chemically and pharmaceutically equivalent must be identical in strength, quality, purity, active 

ingredient release profile and also in the same dosage form, for the same route of administration [7]. 

Because of the widespread use of this drug, quality control testing should be done for diclofenac 

marketed products to ensure safety; efficacy; accepted quality; rationality of use to protect public 

health [8]. The objective of this work was therefore to evaluate the pharmaceutical quality of ten 

different brands diclofenac sodium tablets dispensed in Bangladesh and to choose the best brand 

name by comparing the quality results. 

2. MATERIALS AND METHODS 

The quality analysis of diclofenac sodium tablets were studied through the evaluation of weight 

variation, hardness, friability, disintegration time, dissolution rate, potency study. The study was 

performed by doing these various test procedures which are the key factor in exploring the quality 

of the different brands of these tablets. 

Collection of Sample                                                                          

There are about more than thirty products of diclofenac sodium tablets in Bangladesh. Ten variably 

popular brands were collected from the local retail markets (Maijdee, Noakhali). About thirty tablets 
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of each brand were collected for the analysis. All brands of diclofenac sodium contain 50 mg per 

tablet but Orafen SR brand contains 100 mg diclofenac sodium per tablet.  The samples were 

properly checked for their physical appearance, the name of the manufacturer, batch number, and 

date of manufacturing, date of expiration, manufacturing license number and D.A.R number at the 

time of purchase. Here the physical appearances of different brands were also shown in table 1 and 

the level information about the sample of the different pharmaceutical company of Bangladesh in 

table 2. 

Reagents, instruments and equipment’s used 

Distilled water, phosphate buffer (pH 7.4), Tablet Hardness tester USP-1217 (Electrolab: EH-01P), 

test tubes, basket rack, standard motor drive device (speed motor), Electrolab EF-2 friabilator, USP  

dissolution apparatus; Whatman filter paper (10 mesh); Pipette; Volumetric flask; UV-visible 

spectrophotometer (SHIMADZU UV Spectrophotometer: UV-1800- 240V), constant temperature 

bath (37±0.50C ), volumetric flask, analytical precision balance (AGN 220C, AXIS, Poland), 

dissolution beaker etc.   

Determination of weight variation of tablets 

Ten tablets of each brand of diclofenac sodium were taken and weighed individually with the 

mentioned an analytical balance. The average weight and the percent deviation of the tablets for 

each brand were calculated [9]. Then % of weight variation is calculated by using the following 

formula is given below:  

Percentage weight variation= (average weight – individual weight)/ individual weight x 100 % 

Determination of hardness of the tablets 

Tablet hardness or the tablet crushing strength is generally expressed as the load necessary to 

crushing a tablet placed on its edge [7]. Hardness denotes the capability of a tablet to withstand 

mechanical shocks during handling in manufacturing and prevent the destruction of tablets from 

packaging and transportation. The tablets were placed between the two jaws of the hardness tester 

and the hardness was measured as the strength needed to crush the tablets. Then the average crushing 

strength was calculated along with the standard deviation. This was triplicated. The acceptable range 

of hardness or crushing strength of tablet is 4 to 7 kg-f (kilogram of force). During the study, the 

hardness of all tablets was determined using Tablet Hardness Tester [10]. Ten tablets of each brand 

were taken and the hardness of the tablets was determined [11]. 

Table 1: Physical appearance of difference brands of pharmaceutical company 

Brand Name Color Shape characteristics and        

other 

Clofenac White Round, enteric coated 

Ultrafen White Round, enteric coated 

Orafen SR White Round, enteric coated 
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Megafen  White Round, enteric coated 

Diclofenac White Round, enteric coated 

Volcan White Round, enteric coated 

Anodyne White Round, enteric coated 

Erdon super White Round, enteric coated 

Mobifen  White Round, enteric coated 

A-fenac White Round, enteric coated 

Determination of friability of the tablets 

Most of the cases friction and shock forces cause tablets to chip cap or break [12]. The friability test 

has also close relation with tablet hardness and is necessary to evaluate the capability of the tablet 

to withstand abrasion in packaging, handling, and shipping [13]. In this study, it was examined using 

Electrolab EF-2 Friabilator. The measure of the tablet friability is easily done from the loss due to 

abrasion. The value of friability was expressed in percentage (%). A number of 10 tablets for each 

brand are weighed and placed in the friabilator in which rolling and repeated shocks of tablets are 

done as they fall 6 inches in each turn within the apparatus. After four minutes of this treatment or 

100 revolutions, the tablets are weighed and the weight compared with the initial weight. A 

maximum weight loss of not more than 1% of the weight of the tablets being tested during the 

friability test is considered generally acceptable. Then the percentage loss of weight of the tablets 

was calculated by using the following formula [14].  

Percentage friability= {(Initial weight- Final weight)/ Initial weight} x100 

Determination of disintegration time on tablets 

After oral administration, the solid form of compressed tablet must be in solution for the action of 

active ingredients in the human body. So, the disintegration test is another important quality 

assurance technique to evaluate the quality, bioavailability, and effectiveness of tablets. Generally, 

disintegration is the mechanical break-up process of tablets into smaller granular particles and the 

length of time which is required to measure for causing disintegration is known as disintegration 

time [7]. The standard disintegration time for USP-NF coated tablet must be not more than 30 

minutes. Tablet Disintegration was determined in the tablet disintegration tester (USP, Electrolab: 

ED-2L) [10]. The temperature was maintained in distilled water at 37°C throughout the experiment 

for each tablet of all the brands. Ten tablets of each brand were selected and placed in each of the 

cylindrical tubes of the basket and the disc was used. The time taken to break each tablet into small 

particles and pass out through the 10-mesh screen was recorded. The disintegration time was taken 

to be the time no particle remained on the basket of the system [10, 11]. 

Dissolution rate test of tablets 

Generally, dissolution is the process of a solid drug to undergo solution, which affects the rate of 

drug absorption under standardized conditions of liquid or solid interface, temperature, and solvent 
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composition [15]. This quality assurance type drug release pattern during a certain period of time is 

important for the perfect activity of a medicine in an internal organ of a human body in a definite 

time. Dissolution test for each brand of diclofenac sodium tablet was carried out by USP dissolution 

type apparatus [10, 16]. In this apparatus, 900 ml phosphate buffer (pH: 7.40) was used as 

dissolution medium. The process was maintained at 37 ± 0.5°C by a constant temperature bath with 

a selected speed of 50 rpm by a variable speed motor [10]. In general, a single tablet is placed of 

each brand in a basket tied to the bottom of the shaft connected to a motor. Samples were withdrawn 

at 25 ml from the medium in which replacing of equal volume of the amount of fresh dissolution 

medium (phosphate buffer) must be immediately done. Diluted filtered samples were suitably 

analyzed by using UV Spectrophotometer (Shimadzu UV Spectrophotometer: UV-1800-240V) at 

257nm. By measuring the absorbance, the percentage (%) of drug release after 30 minutes of various 

brands was calculated [10]. The obtained data was denoted (Table 5) and (figure 2).  

Table 2: Level information about the sample of the different pharmaceutical company 

Manufacturer Brand 

Name 

Batch 

No. 

Mfg. Date Exp. Date Mfg. Lic. 

No. 

DAR 

No. 

Square 

Pharmaceuticals 

Ltd.  

Clofenac 207002 August, 13 October, 14 235 

&460 

321-15-

65 

Beximco 

Pharma 

Ultrafen 05218 July,13 July,15 379 

&119 

186-131-

66 

Rangs 

Pharmaceuticals 

Ltd. 

Orafen SR 12k015 November,12 November,15 166 &49 

 

82-27-65 

Jayson 

Pharmaceuticals 

Ltd. 

Megafen 03421 July,13 June,14 127 

&389 

210-255-

39 

Opsonin 

Pharma Ltd. 

Diclofenac 02311 August,13 October,15 12 & 80 025-149-

65 

Biopharma Ltd.  Volcan 2885 April,13 May,15 427 

&188 

276-71-

67 

IbnSina 

Pharmaceuticals 

Industry Ltd. 

Anodyne 2210 August,13 August,15 150 

&405 

239-67-

06 

Aristopharma 

Ltd. 

Erdon 

Super 

113J38 October,13 October,16 308 

&171 

143-95-

65 
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ACI Ltd. Mobifen  42E0714 July,13 July,15 132&363 170-51-

65 

ACME 

Laboratories 

Ltd.  

A-fenac TA3027 June,13 June,16  250 

&115 

036-144-

65 

Potency determination of tablets 

100 mg of standard diclofenac sodium was weighed accurately in an analytical balance and was 

taken in a 100 ml volumetric flask and hence the concentration is 1mg/ml. 50 – 60 ml of Phosphate 

buffer was added and was shaken mechanically for 30 min. The volume was made up to 100 ml 

mark with the same solvent. 10 ml of the above solution was diluted to 100 ml with Phosphate buffer 

solution. Thus the concentration is 0.1mg/ml. Our target concentration is 0.01mg/ml so the solution 

was re-diluted. Again, 10 ml was taken from the 0.1mg/ml solution and then diluted to 100ml and 

hence the concentration is 0.01mg/ml. Besides, 1 tablet of 100 mg diclofenac sodium was placed in 

900ml dissolution beaker. 10ml of the solution is withdrawn from the dissolution beaker after 30 

minutes. 10 ml of the sample solution has been taken into a 100mL volumetric flask and diluted up 

to 100ml with phosphate buffer. And the final conc. will be 0.01mg/ml. The absorbance of both 

standard and sample were measured in a suitable UV-VIS spectrophotometer at 275 nm using 

phosphate buffer solutions as blank. Each sample was run in duplicate and average of the results 

was taken into consideration.  

3. RESULTS AND DISCUSSION 

Weight variation 

The weight of ten different brands of diclofenac sodium tablets was determined with the help of an 

electronic balance and the observed results have been included in the table below (Mean values ± 

SD, n=3). 

Table 3: Average weight of different brands of diclofenac sodium tablets 

Brand Name Average weight (g) Weight variation limit 

Clofenac 0.256± 0.003 −1.951 to +1.561% 

Ultrafen 0.363± 0.002 −1.101 to +0.551% 

Orafen SR 0.170± 0.004 −2.941 to  +3.530% 

Megafen 0.180± 0.010 −2.220 to +1.670% 

Diclofenac 0.212± 0.011 −1.415 to +2.830% 

Volcan  0.226± 0.005 −2.212 to +1.780% 

Anodyne 0.284± 0.005 −1.411 to +1.760% 

Erdon super 0.171± 0.009 −1.754 to +3.510% 

Mobifen 0.255± 0.012 −1.960  to +2.351% 

A-fenac 0.161± 0.009 −1.251 to +1.241% 
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According to the BP, for the average weight of tablets (mg) are 80 or less the maximum percentage 

differences allowed ±10 and for the limit 80-250 mg, the percentage difference should be ±7.5 and 

more than 250mg this should be ±5. Besides, according to USP, for the average weights of tablets 

(mg) are 130 or less, 130-324 and more than 324 the maximum percentage difference should be ±10, 

±7.5, ±5 respectively [7]. From the experiment results (table 3), it was obvious that weight variation 

limit values of all branded tablets were within maximum limit differences and no abnormality has 

occurred. 

Hardness and friability of tablets  

Hardness is one of the most important physical features for evaluating tablet [10]. It may affect 

tablet friability, disintegration time and bioavailability. Too hard tablets may result in a decrease in 

the release of the drug. A digital hardness tester was used to measure the hardness of 10 different 

brands (Mean values ± SD, n=3). 

Table 4: Hardness and friability of different brands of diclofenac sodium tablets 

Brand Name Average Hardness (kg-f) Friability (%) 

Clofenac 4.979± 0.38 0.141± 0.005 

Ultrafen 6.468± 0.45 0.225± 0.003 

Orafen SR 4.721± 0.35 0.700± 0.004 

Megafen 6.221± 0.42 0.286± 0.004 

Diclofenac 6.224± 0.41 0.354± 0.007 

Volcan 4.191± 0.35 0.322± 0.003 

Anodyne 9.156± 0.75 0.141± 0.004 

Erdon super 4.389± 0.37 0.593± 0.006 

Mobifen 7.435± 0.65 0.140± 0.006 

A-fenac 7.176± 0.61 0.783± 0.007 

The observed results are shown that all different brands of tablets hardness limit 4-9 kg-f (Table 4). 

In the study, it was found that most of the brands of diclofenac sodium group passed the test of 

hardness and had acceptable crushing strength of between 4.191 kg-f to 6.468 kg-f except Anodyne 

brand which was the hardest of all the diclofenac sodium tablet brands with a hardness of 9.156 kg-

f, indicated that it was above the limit range of between 4 to 7 kg-f stated [17]. On the other hand, 

Mobifen and A-fenac brands had a crushing strength was 7.435 and 7.176 kg-f respectively which 

also denoted that those brands above the standard limit. It may either due to using different 

granulation techniques or using different excipients. Besides, the friability of the tablets which is 

determined using friabilator was found between 0.141–0.783% (Table 4) this indicates an 

impressive and accepted result.  
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Calculation of disintegration time on tablets 

The rate of drug absorption and therapeutic efficacy of the drug is dependent upon the disintegration 

time. If the disintegration time is perfect and matches with the standard we can easily confirm that 

the effectiveness of the drug is good [7]. The disintegration time was measured according to the 

above denoted procedure and the observed results are shown in Table 5 (Mean values ± SD, n=3). 

According to the BP/ USP specification of disintegration time, it is observed from the results that 

none of the samples exceeded the specification for disintegration time.  

Table 5: Disintegration time of different brands of diclofenac sodium tablets 

Brand Name Average DT (min) 

Clofenac 5.34± 0.003 

Ultrafen  6.387± 0.005 

Orafen SR 8.16± 0.007 

Megafen 4.40± 0.002 

Diclofenac 5.29± 0.005 

Volcan 5.67± 0.006 

Anodyne 4.77± 0.003 

Erdon super 7.08± 0.010 

Mobifen 4.61± 0.003 

A-fenac 12.20± 0.011 

Calculation of dissolution test on tablets 

The process by which drug dissolves out of a dosage form and is made available for absorption from 

the gastrointestinal tract. The outcomes of the in vitro release of branded tablets were shown in table 

6 and figure 3. By the finish (30 minutes) of the in-vitro release test, the percentage drug release for 

most of the brands were showed more than 90% except Megafan and A-fenac brands were found to 

73.82 % and 68.61% respectively. The results obtained from the study revealed that most of the 

brands passed the BP/USP general specifications.   

Table 6: Count of the percent of drug release after 30 minutes of various brands of 

diclofenac sodium tablet preparation 

Brand Name Drug release (%) 

Clofenac 98.34 

Ultrafen 99.75 

Orafen SR 98.05 

Megafen 73.82 

Diclofenac 97.35 

Volcan 91.34 

Anodyne 102.05 
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Erdon super 98.34 

Mobifen 99.15 

A-fenac 68.61 

The graphical representation of this test is below figure 1.  

 

Figure 1: Comparative Drug release profile of diclofenac sodium tablets 

Calibration curve of pure diclofenac sodium   

The values of Abs. (absorbance) were plotted against respective concentrations (Figure 2). The conc. 

(concentration) showed linearity when the curve was plotted indicating it obeyed beers law. The 

linear equation was y= 25.69x + 0.002 and regression coefficient R2 was also 0.998   

 

Figure 2: UV absorption calibration curve of pure diclofenac sodium at 275 nm 

Potency determination of diclofenac sodium tablets  

Determination of the tablet potency was performed according to the USP method. The potency 

value was found to be between 90.01% -102.5% (Table 7) which is within the USP limit. It 

denotes the presence of diclofenac sodium in all the brands perfectly. 
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Table 7: Potency count of various brands of diclofenac sodium tablets 

Brand Name Potency (%) 

Clofenac 98.9 

Ultrafen 98.11 

Orafen SR 97.05 

Megafen 102.5 

Diclofenac 101.45 

Volcan 95.04 

Anodyne 91.2 

Erdon super 96.06 

Mobifen 100.3 

A-fenac 90.01 

       These potency values are also expressed in graphical presentation in figure 3. 

 

 

 

 

 

 

 

 

Figure 3: Comparative potency profile of diclofenac sodium tablets of different brands 

4. CONCLUSION 

The current pharma market of Bangladesh is flooded with various non-steroidal anti-inflammatory 

drug preparations like diclofenac sodium tablets [18]. So it is necessary to justify the perfect quality 

of this tablet of various brands. The quality parameter, considerable cost, time consumption and 

scientific expertise of any formulation are important because therapeutic response and safety 

depends on its quality maintenance [19]. The quality maintenance in a pharmaceutical industry 

depends on the number of atmospheres including personnel qualifications, active pharmaceutical 

ingredients quality, validation of the manufacturing process and the area etc. [20, 21]. Weight 

variation, hardness, friability, disintegration time, dissolution test, potency profiles of all branded 

tablets used in the study were within BP/USP specified limits. Most of the brands showed acceptable 

disintegration time, potency, hardness, friability and dissolution profile. However, A-fenac and 

Megafen showed low dissolution profile compared to the other brands. This study can be a good 

recommendation in case of finding compatibilities of the sample formulations with the 
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specifications stated in official Pharmacopeia. This study confirms the need for continuing close 

observation on marketed diclofenac sodium tablets within the country to ensure the quality and this 

quality maintain also directly relates to public health. In addition, public health issue is important 

for the development of Bangladesh.  
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