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ABSTRACT 

Introduction: Diclofenac sodium is a nonsteroidal anti-inflammatory drug 

(NSAIDs) with analgesic and antipyretic properties. Because of 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. 

Objective: is to compare between three different brands of Diclofenac 

Sodium 50 mg tablets (Voltaren®, Rofenac® and Diclomax®) available in 

public pharmacies in Kingdom Saudi Arabia (KSA) to choose the best brand. 

Methods: The study was done by quality control tests on branded tablets like; 

weight variation, thickness, diameter, hardness, friability, hardness, 

disintegration and dissolution .The results of all marketed products complied 

with the official specifications. The best brand was chosen depended on the 

quality control results. 

Results: The percentage release of Diclofenac Sodium from Voltaren®, 

Rofenac® and Diclomax® tablets was found to be 98.47 %, 93and 91 

respectively. By comparing the quality control results, the brands of 

Diclofenac sodium tablets can be arranged in a descending manner as 

follows: Voltaren®> Rofenac® > Diclomax®. 

Conclusion: All the tested brands of Diclofenac Sodium 50 mg tablets 

(Voltaren®, Rofenac® and Diclomax®) complied with the official quality 

specifications. By comparing the quality results, the best brand was Voltaren® 

50 mg tablets while Diclomax® 50 mg tablets was the worst.  

Keywords:  Diclofenac Sodium, Voltaren® tablets, Rofenac® tablets, 

Diclomax® tablets quality control tests. 
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INTRODUCTION 

Diclofenac sodium is a nonsteroidal anti-inflammatory drug (NSAIDs) with 

analgesic and antipyretic properties. It is widely used in management of mild 

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

rheumatoid arthritis, osteoarthritis, musculoskeletal injuries and some post 

operative conditions [1-3]. Diclofenac is mostly available in tablets as sodium 

and potassium salts in pharmaceuticals.  Because of 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. The objective of this work was therefore to evaluate the 

pharmaceutical quality of 3 different brands Diclofenac Sodium tablets 

dispensed in KSA and to choose the best brand name by comparing the 

quality results. 

MATERIALS AND METHODS 

MATERIALS 

 Diclofenac sodium brands having label strength of 50mg (Table 1) were 

purchased from a retail pharmacy. The reagents and solvent used were 

sodium dihydrogen phosphate, disodium hydrogen phosphate, sodium 

hydroxide, hydrochloric acid and distilled water. All reagents and solvent 

were obtained commercially of analytical grade and used as received. 

METHODS  

Weight Variation Test 

Twenty tablets from each batch were collected randomly and weight of 

individual tablet was determined using an electric balance (Mettler AJ100, 

Switzerland) [4]. The average weight of the twenty tablets and percentage 

deviation in weight of each tablet from the average weight was calculated and 
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tabulated (Table 2). The weight variation of the tablets was calculated using 

the following formula: 

 Weight Variation = (Initial weight – Average weight)/Average weight X 100   

Thickness and diameter variation Tests 

Variation in the tablet thickness and diameter may cause problems in 

counting and packaging in addition to weight variation beyond the 

permissible limits. Tablet thickness and diameter should be controlled within 

a ± 5% of a standard value [5]. Tablet thickness and diameter was measured 

by Micrometer (M&W. Ltd, Sheffild, England) and diameter tabulated 

(Tables 3 and 4). 

Hardness Test  

Sample tablets (10) of each brand were taken, a tablet was placed between the 

spindle of the hardness tester (Pharma test, Type PTB 301, Hainburg, 

Germany) and pressure was applied until the tablet breaks [6]. The hardness 

readings were recorded (Table 5) in kg.  

Friability Test 

Sample tablets (20) of each brand were taken and weighed and placed in the 

friabilator (Pharma test, Type PTF1, Hainburg, Germany). After 100 

revolutions, the tablets were weighted and recorded [4]. The difference in the 

two weights was used to calculate friability and the value of friability is 

expressed in percentage (Table 6). The friability of the tablets was calculated 

using the following formula: 

 % Friability = [(Initial weight – average weight)/Initial weight] ×100 
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Disintegration Time Test 

At random six tablets were selected from each brand and each tablet was 

placed in each of the tubes of the basket-rack assembly of disintegration 

apparatus (Pharma test, Type PTZ3, Hainburg, Germany). The assembly was 

inserted in phosphate buffer Ph 6.8 at 37 ± 0.5 ˚C and stirred at 50 rpm (6, 7). 

The disintegration time readings were recorded (Table 7) in kg. 

In vitro Dissolution Test  

In-vitro release of Diclofenac Sodium from the tablets was studied in USP 

phosphate buffer solution (900ml, pH6.8) at 37±0.50C and 100 rpm using 

USP I dissolution apparatus (Erweka TD6R, Germany) [5]. 5 ml aliquot of 

dissolution medium was withdrawn at 5 min time interval using a syringe and 

needle and replaced with fresh 5 ml of phosphate buffer medium after each 

withdrwal. The withdrawn samples was filtered and analyzed for Diclofenac 

Sodium at 276nm using Ultraviolet spectrophotometer (Jenway 6305 uv/vis, 

UK).  The obtained data was tabulated (Table 8) and illustrated (Figure 1).  

Kinetics of the in-vitro release data 

The obtained release data were subjected to kinetic treatment according to zero, first, 

Higuchi diffusion models [8], Hixson-Crowell cup root law [9] and Baker-Lonsdale 

equation [10]. The correlation coefficient (r), the order of release pattern and t50%value 

was determined and tabulated (Table 9). 

Selection of the best brand of Diclofenac Sodium 50 tablets 

Table (10) showed the rank order regarding to the quality control tests. 
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RESULTS AND DISCUSSION 

Three brands of Diclofenac Sodium 50 mg tablets were purchased from local 

retail pharmacy. All the brands of Diclofenac Sodium tablets used were 

within their self life during the study period as shown in table (1). 

Table (1): Brands of Diclofenac Sodium tablets used in the study 

CODE BRAND 

NAME 

MFG. 

DAT 

EXP. 

DATE 

LABELLED 

STRENGTH 

MANUFACTURER 

A Voltaren 6/2014 5/2017 50 mg Novartis Pharmaceuticals  

Corporation (NPC) 

 

B Rofenac 10/2014 9/2017 50 mg Saudi Pharmaceutical 

Industries & Medical 

Appliances Corporation 

(SPIMACO) 

 

C Diclomax 3/2015 2/2018 50 mg Jazeera Pharmaceutical 

Industries (JPI) 

 
 

The quality control of Diclofenac Sodium 50 mg tablets brands were tested by 

using the followings: Uniformity of weight, thickness and diameter; hardness; 

friability; disintegration time and dissolution tests. 

The weight variation for 20 tablets from each brand was shown in table (2). 

According to USP pharmacopeia, (not more than 2 tablets deviate from the 

average weight by more than the 7.5 % deviation). From the tabulated results, 

it was obvious that; the deviations from the average weight are within limits 

in all branded tablets and all brands showed different mean weight which 

indicates the use of different excipients in the different brands.  

 

 

 



7 
 

Table (2): Weight variation test for branded Diclofenac sodium tablets  

CODE BRAND 

NAME 

Upper 

limit (mg) 

Lower 

limit (mg) 

Average 

weight 

(mg) 

(n=20) 

% 

deviation 

% weight 

variation 

limit 

A Voltaren 2200±0.010 197±0.052 210±0.030 4.7 7.5 

B Rofenac 208±063 179±0.095 202±0.029 2.9 7.5 

C Diclomax 210±0.022 186±0.048 198±0.070 6.06 7.5 
 

Uniformity of thickness and diameter for 20 tablets from each brand was 

shown in tables (3 and 4). Crown thickness and diameter uniformity of tablets 

are necessary not only for consumer requirements but also for packaging. 

According to USP pharmacopeia ± 5% variation is permissible. From the 

tabulated results, it was obvious that the thickness and diameter values of the 

branded tablets were within limit.  

Table (3): Thickness uniformity for branded Diclofenac sodium tablets  

CODE BRAND 

NAME 

Mean 

thickness  

(cm) (n=20) 

% deviation % thickness 

variation limit 

A Voltaren 0.34±0.09 2.2 5 

B Rofenac 0.35±0.07 3.7 5 

C Diclomax 0.37±0.03 4.1 5 
 

Table (4): Diameter uniformity for branded Diclofenac sodium tablets  

CODE BRAND 

NAME 

Mean 

diameter  

(mm) (n=20) 

% diameter 

variation limit 

A Voltaren 7.41±0.030 5 

B Rofenac 8.42±0.029 5 

C Diclomax 7.97±0.049 5 
 

The hardness of the tablets is an essential criterion in the determination of the 

ability of the tablets to resist chipping, abrasion or breakage under conditions 
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of storage, transportation and handling. The hardness of the branded tablets 

was found to be 2.5 – 5 kg (Table 5). Brand A required the least pressure 

before fracture while brand B required highest pressure. According to British 

pharmacopeia, the allowable range is between 4 - 6 kg (40 - 60 N) unless 

otherwise specified. It was obvious that hardness values of the branded tablets 

were within range. 

Table (5): Hardness values for branded Diclofenac sodium tablets  

CODE BRAND 

NAME 

Mean 

hardness  

(Kg) (n=10) 

Range 

allowable 

A Voltaren 5±0.5 4-6 kg 

B Rofenac 2.5±0.52 4- 6 kg 

C Diclomax 3±0.51 4- 6 kg 
 

Tablet hardness is not an absolute indicator of strength since some 

formulations, when compressed into very hard tablets, tend to cap on attrition, 

losing their, crown portions. Therefore, another measure of tablets strength, 

its friability, is often measured. Firiability test for 20 tablets from each brand 

was shown in table (6). According to USP pharmacopeia, conventional 

compressed tablets that lose less than 1% of their weight are generally 

considered acceptable. From the tabulated data it was obvious that friability 

values of the branded tablets were within limit. 

Table (6): Friability values for branded Diclofenac sodium tablets  

CODE BRAND 

NAME 

 Mean 

Friability %   

(n=20) 

Limit % 

A Voltaren 0.0115±0.004 1 

B Rofenac 0.0180±0.005 1 

C Diclomax 0.0128±0.006 1 
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For most tablets, the first important step toward solution is breakdown or 

disintegration of the tablets into smaller particles or granules. Various 

formulations factors are known to affect disintegration time of tablets. 

Disintegration time is a necessary condition and could be the rate determining 

step in the process of drug absorption. The type and amount of excipients used 

in the tablet formulation as well as the manufacturing process are all known to affect the 

disintegration time of all tablets. The disintegration time branded tablets were determined 

according to the procedure reported in USP (USP 2010). The branded tablets pass the 

disintegration test if each of the six tablets disintegrates in not more than 60 minutes. The 

results of the disintegration test are presented in Table 7. The results showed that all the 

brands passed the disintegration test. 

Table (7): Disintegration time for branded Diclofenac sodium tablets  

CODE BRAND 

NAME 

 Mean 

disintegration 

time  (n=6) 

Limit 

(minutes) 

A Voltaren 2 60 

B Rofenac 4 60 

C Diclomax 3 60 
 

The drug release study is a measure of the amount of the drug released into 

the dissolution medium with time. This study gives an idea of amount of drug 

available for absorption after oral administration. Drugs with poor dissolution 

profile will not be available in the body system to elicit therapeutic effect.  

The results of the in vitro release of branded tablets were shown in table (8) 

and figure (1). By the end (25 minutes) of the in-vitro release test, The 

percentage drug release for brands A, B and C was found to 98.47 %, 93and 

91 respectively. According to the monographs in Indian Pharmacopoeia, for 

each of the tablets tested for dissolution, the amount of active ingredient in 

solution is not less than 70% of the prescribed or stated amount. The results 
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obtained from the study revealed that all the brands passed the IP general 

specifications.  

Table (8): In vitro release of Diclofenac Sodium from the branded Diclofenac 

sodium tablets  

 

Time (min) 

Percent released of Diclofenac Sodium from the 

branded tablets 

Brand A Brand B Brand C 

Voltaren Rofenac Diclomax 

0 0 0 0 

5 41.44 15.53 27.97 

10 58.30 44.06 48.51 

15 68.73 52.95 57.40 

20 87.68 80.16 82.42 

25 98.47 93 91 
 

 

 

 

 

 

 

 

 

 

 

Figure (1): In vitro release profile for 3 brands of Diclofenac sodium 50 mg 

tablets 
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The kinetic treatment of the in-vitro of Diclofenac Sodium from branded tablets was 

presented in table (9) for zero-, first-, and second-orders, Higuchi’s diffusion model, 

Hixson-Crowell cub root law, and Baker and Lonsdale equation, respectively. Table 

(9) gave the values of the correlation coefficient (r), the specific rate constant (k) and 

the half-life (t1/2). The best kinetic order for the in-vitro release of Diclofenac Sodium 

was calculated from the highest values of the obtained correlation coefficients. The 

kinetic analysis of all release profiles followed Zero order kinetics. 

Table (9): Kinetic analysis of the release data of Diclofenac Sodium from the 

branded Diclofenac sodium tablets 

Order 1/2t K R Model 
BRAND 

NAME 
Brand 

Second 

6.203 

1.878 

2.664 

4.602 

5.097 

3.201 

8.059 

0.368 

0.003 

23.305 

0.178 

0.017 

1.107 

1.140 

1.550 

1.018 

1.073 

1.107 

Zero-order 

First-order 

Second-order 

diffusion model 

H-C 

B-L 

Voltaren A 

Second 

6.833 

1.832 

1.990 

5.536 

5.541 

3.453 

7.316 

0.378 

0.005 

21.249 

0.172 

0.015 

1.140 

1.298 

1.409 

1.053 

1.155 

1.253 

Zero-order 

First-order 

Second-order 

diffusion model 

H-C 

B-L 

Rofenac B 

Second 

6.550 

1.859 

1.920 

5.161 

5.330 

3.342 

7.632 

0.372 

0.005 

2.009 

0.179 

0.016 

1.131 

1.278 

1.307 

1.038 

1.140 

1.212 

Zero-order 

First-order 

Second-order 

diffusion model 

H-C 

B-L 

Dicloma

x 
C 

 

Table (10) showed the rank order of branded Diclofenac sodium tablets according to 

quality control tests. From this table the brands of Diclofenac sodium tablets can be 

arranged in a descending manner as follows: Brand A > Brand B > Brand. The best 

brand was (Voltaren) while the worst brand was (Diclomax). 
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Table (10): Rank order of branded Diclofenac sodium tablets according to quality 

control tests  

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

All the tested brands of Diclofenac Sodium 50 mg tablets (Voltaren®, 

Rofenac® and Diclomax®) complied with the official quality specifications. 

By comparing the quality results, the best brand was Voltaren® 50 mg tablets 

while Diclomax® 50 mg tablets was the worst. This study confirms the need 

for constant surveillance on marketed drug products within the country to 

ensure that commercially available drugs in markets confirmed with the 

Pharmacopeial standards.  

 

 

 

 

 

 

Quality control tests 

 

Brand A Brand 

B 

Brand C 

Wight variation 2 1 3 

Thickness 1 2 3 

Diameter 1 3 2 

Hardness 1 3 2 

Friability 3 1 2 

Disintegration time 1 3 2 

Dissolution 1 2 3 

Total rank order 10 15 17 

Conclusive rank order 1 2 3 
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