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The present study was aimed to achieve the sustained release profile of aceclofenac (a derivative of diclofenac) by 
developing its matrix tablets using wet granulation technique. Hydroxypropyl methyl cellulose (HPMC) K15M, 
hydroxypropyl cellulose (HPC) and hydroxyethyl cellulose (HEC) were used as hydrophilic polymers to develop the 
tablets. The concentration of HPMC K15M was kept constant while HPC and HEC were used in varying concentrations to 
develop six batches of tablets. Pre compression parameters of aceclofenac granules were determined results of which 
were within acceptable limits. All tablets were evaluated for post compression parameters including hardness, diameter, 
weight variation, content uniformity and friability values of which were falling within official limits. Swelling index was also 
checked that was ranged within 40-62% and it was significantly increased as the concentration of HPC and HEC were 
increased. In-vitro dissolution study was carried out using 0.1 N HCl for first 2 hours and continued in phosphate buffer 
(pH 6) for next 10 hours. Aceclofenac release was affected by increasing the concentration of polymers. It was shown that 
by increasing the concentration of HPC along with HPMCK15M (formulations A1-A3), release of aceclofenac was more 
retarded as compared to HEC. So, HPC was better able to control the release of aceclofenac from tablets than HEC when 
used in combination with HPMC K15M. Aceclofenac release was ranging within 71.78%-87.21% for these formulations. 
Mechanism of drug release was non-fickian diffusion and super case II transport for most of the formulations. Optimized 
formulation was A3 that controlled the release of drug over the period of 12 hours.  
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INTRODUCTION 

The dominant route for administration of most of drugs 
is oral route. Oral route has given more importance by 
industries due to the fact that gastrointestinal physiology 
offers more flexibility in dosage form design. The 
pharmaceutical industries face a major challenge that 
drugs produced should be safe and effective so drug 
properties and method of their administration must be 
considered. The drug is delivered locally or systemically at 
predetermined rate for specified period of time by using 
controlled drug delivery system. The aim of using such 
system is to provide desirable delivery profiles and 
maintain uniform blood levels of drug (Nnokhodchi et 
al.(2012).  Better patient compliance is achieved if uniform 
or near constant blood level of drug is maintained. 
Pharmaceutical industries introduced sustained release 
matrix tablets as novel drug delivery system (shalin et al. 

2011).  
Sustained release is a term which is used for dosage 

forms that continuously release the drug slowly over 
longer time after single dose and prolonged therapeutic 
effect is achieved (Lachmann et al.1991). Greater 
attention is given to oral route for administration of 
sustained release dosage form. Certain interrelated 
variables are considered in design of oral sustained 
release delivery systems. These are diseases being 
treated, type of delivery systems, patient, properties of the 
drug and the length of therapy.  

Aceclofenac is a derivative of diclofenac and belongs 
to non- steroidal anti- inflammatory drugs (NSAIDs). It is 
indicated in the treatment of rheumatoid arthritis, 
osteoarthritis and ankylosing spondylitis. Aceclofenac acts 
by inhibiting the enzyme cyclooxygenase thus synthesis of 
prostaglandins is inhibited. The biological half- life of drug 
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is short which is about 4 hours. Aceclofenac is a weakly 
acidic drug and poorly soluble in water. 

Usually 100mg of the drug is required to be 
administered two times a day. An effective concentration 
of drug is required to be present in the blood for 
successful treatment of arthritis. By formulation of 
sustained release dosage form dosing frequency of drug 
is reduced and patient compliance is improved (Kabir et 
al. 2012). Due to dosing frequency of aceclofenac more 
than one and short half- life it can be ideally developed as 
sustained release dosage form. Most widely used 
approach for developing sustained release dosage form is 
formulation of matrix tablets by using different polymers 
(Yeole et al. 2006; Verhoeven et al. 2006; Krishnaiah et al. 
2002). 

The present study is focused to achieve the sustained 
release profile of aceclofenac by developing its matrix 
tablets using varying proportions of hydroxypropyl methyl 
cellulose K15M, hydroxypropyl cellulose and hydroxyl 
ethyl cellulose. Developed formulations were evaluated for 
different in vitro characterizations. 
 
MATERIALS AND METHODS 

Chemicals and Reagents Used 
Aceclofenac (procured from High noon laboratories), 
hydroxyl propyl cellulose, hydroxyl ethyl cellulose and 
Hydroxyl propyl methyl cellulose (gifted by Novamed 
pharmaceuticals lahore), Lactose (mega pharmaceuticals 
Lahore), Magnesium stearate, Poly vinyl pyrollidone, 
Isopropyl alcohol, Hydrochloric acid, Mono basic 
potassium phosphate and distilled water were obtained 
from Novamed pharmaceuticals Lahore. 

Preparation of calibration curve of pure Aceclofenac 
Solution of aceclofenac in methanol was prepared and 
scanned between 200-400nm to find out the λ max. 
Maximum absorbance was found at 276nm. Following 
method was used to prepare the calibration curve of 
aceclofenac. 50mg of aceclofenac was dissolved in 
sufficient methanol to produce the final volume 50ml in 
volumetric flask. That solution contained drug 
1000mcg/ml. From this solution 10 ml of the solution was 
taken and further diluted with methanol to 100ml and 
contained 100mcg/ml. Further dilutions of this aliquot were 
made with methanol to obtain the concentration range of 
80-120mcg/ml. Absorbance of these solutions were 
measured at λ max of 276nm and calibration curve was 
obtained (Valambhia 2013).  

Preparation of tablets 
Aceclofenac was formulated to sustained release 

tablets by wet granulation method. Calculated amount of 
dried materials containing drug, polymer and excepients 
were thoroughly mixed in polyethylene bag. Drug was 
used in 50% of total tablet weight, HPMC in 20% in all 
formulations while hydroxyethyl cellulose and 

hydroxypropyl cellulose used in different ratios 10, 15 and 
20% of total tablet weight. The mixture was converted to 
granules using pvp-k30 in isopropyl alcohol as granulating 
agent and passing the dough mass through sieve no 10. 
Temperature of 40 C was used for drying granules in hot 
air oven. Magnesium stearate was mixed with the 
granules after passing through the sieve again. 
Compression of resultant blend was done to form the 
tablets. Six batches of tablets were prepared using 
different ratios of polymers. All the tablets were subjected 
to different physicochemical tests (Mohsen et al. 2012). 

Evaluation of granules 

Pre compression parameters  
Prepared granules were evaluated for different 
parameters which are as follows. 

Bulk density and tapped density 
Both of these parameters define the compactness of the 
tablet. Bulk density can be calculated by measuring the 
volume of known mass of untapped powder or granules. It 
was calculated by using formula 

𝐵𝑢𝑙𝑘 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 (𝐷𝑏)  =
𝑚𝑎𝑠𝑠

𝑉𝑜𝑙𝑢𝑚𝑒
 

Tapped density can be calculated by mechanically tapping 
cylinder containing powder or granules and then 
measuring the volume. It was calculated as (Ramasamyet 
al. 2012). 

𝑇𝑎𝑝𝑝𝑒𝑑 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 (𝐷𝑡) =
 𝑃𝑜𝑤𝑑𝑒𝑟 𝑚𝑎𝑠𝑠

𝑃𝑜𝑤𝑑𝑒𝑟 𝑉𝑜𝑙𝑢𝑚𝑒 𝑡𝑎𝑝𝑝𝑒𝑑
 

Compressibility index and hausner's ratio 
Compressibility index also called as car's index. It was 
calculated using following formula 

𝐶𝑎𝑟𝑟′𝑠 𝐼𝑛𝑑𝑒𝑥 (%) =
Tapped Density − bulk Density

Tapped Density
× 100 

Hausner's ratio was calculated as follows (Moses et al. 
2010) 

Hausner′sratio =
𝑇𝑎𝑝𝑝𝑒𝑑 𝐷𝑒𝑛𝑠𝑖𝑡𝑦

𝐵𝑢𝑙𝑘 𝑑𝑒𝑛𝑠𝑖𝑡𝑦
 

Angle of repose  
The angle denoted by θ was measured by funnel method. 
At a definite height funnel was fixed to a stand, granules 
weighed amount was flowed through the funnel. As a 
result cone was formed the diameter and height of which 
were measured and angle of repose was calculated as 
(Apparao et al. 2011). 

𝑡𝑎𝑛 𝜃 =
ℎ

𝑟
  𝑜𝑟   𝜃 =  𝑡𝑎𝑛 − 1(ℎ/𝑟) 

Where θ = angle of repose 
 h = height of heap 
r = radius of the heap  
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Content uniformity 
Standard method was followed for content uniformity test 
of tablets. Three tablets were taken from each type of 
formulation and weighed after crushing in mortar material 
was dissolved in 100ml of methanol. From this stock 
solution l ml was taken and volume of 100 ml was 
prepared with 6.8 phosphate buffer. The absorbance was 
measured at wavelength 275 nm using double beam UV-
Visible spectro  photometer( Shendge et al. 2010). 

Weight variation test 
Weight of twenty tablets was noted and tablet average 
weight was calculated. The requirements are met if not 
more than 2 tablets differ from average weight by 5%. 

Swelling index 
Swelling behavior of tablets was noted to observe the 
phenomenon of drug release with polymer hydration rate. 
Tablets weight and diameter was noted before carrying 
out the study. Then the tablets were placed in dissolution 
medium which was phosphate buffer (pH 6.8) at 37 C°. 
After specific time interval tablets were withdrawn from the 
medium, wiped with soft tissue paper and swelling index 
was calculated as follows (Radhikaetal., 2011). 

𝑆𝑤𝑒𝑙𝑙𝑖𝑛𝑔 𝑖𝑛𝑑𝑒𝑥 =  𝑊𝑔 −  𝑊𝑜/𝑊𝑜 
𝑊ℎ𝑒𝑟𝑒 𝑊𝑜 = 𝑇𝑎𝑏𝑙𝑒𝑡 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑊𝑔 =
 𝑇𝑎𝑏𝑙𝑒𝑡 𝑓𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡  

In-vitro dissolution studies 
In vitro dissolution study of aceclofenac sustained release 
tablets was conducted using USP type II dissolution 
apparatus. The test was performed using 900 ml of 0.1N 
HCl as dissolution medium at 37 C ± 0.5oC for first two 
hours. Then dissolution medium was replaced by 900 ml 
of phosphate buffer (pH 6.8) from 2nd to 12th hour. 
Rotation speed of basket was adjusted at 50 rpm. 5ml of 
the sample was withdrawn from dissolution medium (0.1N 
HCl) after 30 minutes for first 2 hours and further sampling 
was done at I hour interval for next 10 hours. The amount 
of dissolution medium withdrawn was replaced with equal 
volume of fresh medium. Sample was filtered using 
membrane filter. Drug released was checked by 
measuring the absorbance of solution at the wavelength of 
276nm (0.1N HCl) and 275nm (pH 6.8 phosphate buffer) 
using UV spectrophotometer (Mohsen et al. 2012). 

Kinetic analysis of drug released data 
Different kinetic models were used to analyze the 
mechanism of release of drug. For this purpose results 
obtained from dissolution data were fitted to these models. 
 (i)  Zero order equation  
    𝑀𝑡 = M0 + k0t  (1)            
 (ii)  First order equation 
    𝐼𝑛𝑀𝑡 = 𝐼𝑛𝑀0 + 𝐾1𝑡             
(2)     
 (iii) Higuchi equation       

    𝑀𝑡 = 𝑀0 − 𝐾𝐻𝑡1/2

 (3) 
(iv)   Korsmeyer and Peppas equation 

log(
𝑀𝑡

𝑀∞
) = 𝑙𝑜𝑔𝑘 + 𝑛𝑙𝑜𝑔𝑡               (4) 

Where Mt = amount of drug released at time t 
Mo = amount of drug in the solution at t 0  
M∞ = Amount of the drug release after infinite time 
K = release rate constant which considers the structure 
and geometric of tablets 
n = diffusional exponent                                                          
k0, K1 and KH = Rate constant for zero order, first order 
and Higuchi model respectively 
 
RESULTS 

Preparation of calibration curve of aceclofenac 
The absorbance of different dilutions of aceclofenac in 

methanol was obtained results of which are indicated in 
table 2. 

Table 1: Composition of Aceclofenac matrix 
tablets 

Ingredients (mg) A1 A2 A3 A4 A5 A6 

Aceclofenac (API) 200 200 200 200 200 200 

Hydroxypropyl 
methyl cellulose 

80 80 80 80 80 80 

Hydroxypropyl 
cellulose 

40 60 80 ---- ---- ---- 

Hydroxyethyl 
Cellulose 

---- ---- ---- 40 60 80 

Polyvinyl pyrolidone 
K 30 (Binder) 

5 5 5 5 5 5 

Magnesium 
stearate 

(Lubricant) 
5 5 5 5 5 5 

Lactose (Filler) 70 50 30 70 50 30 

Total weight (mg) 400 400 400 400 400 400 

Table 2: Concentration and absorbance obtained of 
aceclofenac 

Concentration 
    mcg/ml 

Absorbance 

        80   0.281 

        90   0.315 

       100   0.351 

       110   0.389 

       120   0.423 
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Figure 1: Standard curve of aceclofenac 

 
Figure 2: Swelling index of aceclofenac matrix tablets 
(A1-A6) 
 

Micromeritic properties of granules 
The flow properties of granules of different 

formulations including bulk and tapped density, car’s 
index, hausner’s ratio and angle of repose were studied. 
Results of flow properties of all formulations are shown in 
table 3. 

Physical parameters of tablets 
All physical tests like thickness, diameter, hardness, 

weight variation and friability were carried on tablets. 
Weight variation test for all batches was performed 
according to specified method. Hardness of the tablets 
was determined by Monsanto hardness tester. Vernier 
callipers and Roche friabilator were used to determine the 
thickness and friability of tablets respectively. Results of 
all these parameters are shown in table 4. 

 
 

Figure 3: Drug release profile of Aceclofenac tablets 
(HPMCK15 and HPC) 

 
 

Table 3: Results of flow properties of granules 

Formulation 
Bulk Density 
(g/ml) ± SD 

Tapped Density 
(g/ml) ± SD 

Compressibility 
Index (%) ± SD 

Angle of  Repose 

± SD 

Hausner's Ratio 

± SD 

A1 0.48 ± 0.01 0.54 ± 0.01 11.06 ± 2.98 29.76 ± 0.25 1.12± 0.03 

A2 0.46 ± 0.02 0.57 ± 0.025 20.22 ± 0.39 32 ± 0.05 1.25 ± 0.005 

A3 0.42 ± 0.02 0.56 ± 0.041 25.20 ± 1.88 32.85 ± 0.30 1.33 ± 0.031 

A4 0.47 ± 0.02 0.60 ± 0.037 17.14 ± 0.16 30.09 ± 0.37 1.28 ± 0.136 

A5 0.46 ± 0.01 0.57 ± 0.02 19.64 ± 0.35 33.76 ± 0.27 1.24 ± 0.005 

A6 0.46 ± 0.03 0.61± 0.053 24.53 ± 1.40 28.84 ± 0.29 1.32 ± 0.02 
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Table 4: Results of post compression parameters of aceclofenac tablets 

Formulation Weight (mg) 
Hardness 
(Kg/cm2) Diameter (mm) Thickness (mm) Drug Content 

 A1 399.61 ± 1.43 5.60 ± 0.25 9.04 ± 0.15 4.16 ± 0.30 97.14 ± 0.80 

A2 399.71 ± 1.58 7.00 ± 0.18 9.21 ± 0.25 4.55 ± 0.39 98.30 ± 0.75 

A3 400.06 ± 1.42 7.93 ± 0.23 9.79 ± 0.26 4.04± 0.05 100.80 ± 0.15 

A4 400.02 ± 1.55 5.02 ± 0.17 9.80 ±0.27 4.78 ± 0.07 99.75 ± 1.50 

A5 400.45 ± 1.33 6.02 ± 0.30 10.02 ± 0.01 4.00 ± 0.01 101 ± 1.20 

A6 400.18 ± 1.25 6.52 ± 0.41 9.09 ± 0.09 4.8 ± 0.1 99.90 ± 0.41 

 

Swelling index  
Swelling behavior of all batches was also noted and 

the results are shown intable 5. 
 
Table 5: Swelling index of aceclofenac matrix tablets  

Formulation 
Swelling index  
(%) 

A1 45 ± 0.05 

A2 55 ± 0.12 

A3 62 ± 0.06 

A4 40 ±  1.2 

A5 45 ± 1.1 

A6 52 ±  0.9 

 

 In-vitro drug release  
Aceclofenac tablets were subjected to in-vitro 

dissolution study using 0.1N HCl as dissolution medium 
for first 2 hours. Study was continued in phosphate buffer 
(pH 6.8) for remaining 10 hours. Temperature was kept 
constant at 37oC. Values of drug released at various time 
intervals are shown in table 6. Drug release values were 

subjected to different kinetic models results of which are 
shown in table 7. 

 
Figure 4: Drug release profile of Aceclofenac tablets 
(HPMC and HEC) 

Drug release kinetic 
Different kinetic models were applied to drug release 

data using DD solver. The values of coefficient of 
correlation R2 for different formulation (A1-A6) are shown 
in table for zero order, first order, Higuchi, Hixon-crowel 
and Korsmeyer-peppas models 

T 
 

able 6: Percentage of drug released at various time interval 

Time 
(hrs) 

 
 
     A1 

 
 
    A2 

 
 
     A3 

 
 
     A4 

 
 
     A5 

 
 
     A6 

0 0.00 0.00 0.00 0.00 0.00 0.00 

1 14.56 ± 0.07 20.83 ±0.15 11.24±0.04 30.89±0.005 28.29 ±0.02 22.73±0.03 

2 21.66 ± 0.17 26.11±0.09 20.29±0.01 37.75±0.01 33.66±0.01 31.74±0.02 

3 26.12 ± 0.12 28.42 ±0.01 26.16±0.15 42.5±0.015 35.92±0.02 37.65±0.03 

4 33.53 ± 0.02 33.86 ±0.11 28.74±0.23 49.79±0.015 41.27±0.01 40.43±0.03 

6 45.94 ± 0.01 47.08± 0.07 37.9±0.005 62.04±0.04 54.61±0.02 49.36±0.005 

8 63.42 ± 0.38 58.07±0.06 52.04±0.04 69.87±0.11 65.61±0.03 63.47±0.01 

10 71.42 ± 0.07 67.14 ±0.12 56.86±0.01 77.13±0.15 74.74±0.02 68.32±0.02 

12 87.21 ± 0.01 83 ±0.01 71.78±0.02 93.09±0.08 90.53±0.02 83.15±0.12 
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Table 7: Results of kinetic Modeling on drug released data 

 

Formulation codes 
Zero order 1st order Higuchi Korsmeyer-peppas Hixoncrowel 

R² R² R² R² n R² 

A1 0.9680 0.9068 0.8826 0.9730 0.550 0.9777 

A2 0.8710 0.9374 0.9229 0.9677 0.681 0.9357 

A3 0.9321 0.9722 0.9076 0.9839 0.747 0.9709 

A4 0.4629 0.8797 0.9762 0.9729 0.486 0.8159 

A5 0.6977 0.8899 0.9508 0.9537 0.567 0.8668 

A6 0.6700 0.9068 0.9711 1 1 0.8655 

 
 
DISCUSSION 

The popularity of dosage forms which are 
administered by oral route may be due to their 
administration in convenient and easy way. Sustained 
release tablets are mostly formulated by incorporating 
different water soluble and insoluble rate retarding 
polymers. In this research aceclofenac was selected to 
study its release behavior by using hydrophilic polymers in 
matrix system. For this purpose six batches of 
aceclofenac matrix tablets were prepared by using 
different ratios of HPMCK15, HPC and HEC. Wet 
granulation technique was used to develop the 
formulations. 

Micromeritic properties of granules including angle of 
repose, bulk and tapped density, car’s index and 
hausner’s ratio were determined. The value of angle of 
repose of all formulations ranged between 28.84º - 33.76º, 
compressibility index ranged 11.06- 25.20 and hausners 
ratio 1.12-1.33. These values indicated that granules of 
some formulations showed excellent flow properties, some 
showed fair and in some certain aid of flow was required. 
Bulk density of all formulations was ranged within 0.42 
g/ml-0.48g/ml while values of tapped density were ranging 
within 0.54g/ml-0.61g/ml. The flow characteristics of 
powder are significantly described by finding out its  bulk 
and tapped density as these parameters are measure of 
packing character (Roy et al. 2012). Drug content values 
were 97.14-101% which was falling within acceptable 
limits. 

Post compression parameters of aceclofenac matrix 
tablets such as hardness, weight variation, thickness and 
friability were also determined. Weight variation of less 
than 5% was shown by all formulations complying to the 
limits of official pharmacopeia (USP, 2008) . Hardness of 
all formulations ranged between 5.02-7.93 Kg/cm². 
Hardness of tablets is one of the factors which affect the 
release of drug from the tablet. Compaction of substances 
inside the tablets is always influenced by tablet hardness. 
There is increased compaction of substances inside 
tablets if their hardness is high which results in decreased 
porosity of the polymer matrix. So penetration of water in 
the core of tablets is retarded due to high compaction. The 
tablets containing hydroxypropyl cellulose along with 

hydroxypropylmethyl cellulose showed highest hardness 
so release of drug from these tablets was more controlled 
as compared to tablets containing hydroxyethyl cellulose 
with hydroxypropylmethyl cellulose (Saeio et al. 2007). 
Formulation A3 showed highest hardness value of 7.93 
Kg/cm2 releasing 71.78% of drug. All formulations showed 
the value of friability less than 1% indicating the 
mechanical stability of all tablets. Diameter and thickness 
of tablets were ranging within 9.04mm to 10.02mm and 
4mm-4.8mm, respectively. 

Swelling of formulations was also checked to affect 
the release of drug from matrices. Swelling % was ranged 
within 40-62% for all formulations. Molecular hydration of 
water soluble polymer causes its swelling and structural 
changes result from polymer swelling. These changes are 
modification of tortuosity and porosity of polymer 
(Korsmeyer et al. 1983; Korsmeyer & Peppas, 1981). 
Swelling index increased as the concentration of either 
polymer (HPC and HEC) was increased resulting in 
decrease in release of drug (Radhika et al. 2011). For 
formulation containing HPC along with HPMC swelling 
index was higher as compared to the formulations 
containing HEC along with HPMC. So more retardation 
effect on drug release was observed by formulations A1, 
A2 and A3 as these contained hydroxypropyl cellulose 
and hydroxypropylmethyl cellulose. 

The assessment of release of aceclofenac was made 
by dissolution study on all the formulations. USP type II 
dissolution apparatus was used for this purpose. A 12 
hour release study was carried out with 0.1N HCl for first 
two hours then phosphate buffer for remaining time at 37 
C (Mohsen et al. 2012). Effect of different parameters was 
noted on the release of drug from matrices like hardness 
and swelling behavior of tablets. During initial hours drug 
release was slow then it was increased with the passage 
of time. Further it was shown that HPC when used with 
HPMCK15 retarded the release of aceclofenac more than 
HEC with HPMCK15. Increasing the amount of both 
polymers (hydroxyethyl cellulose and hydroxypropyl 
cellulose) also slowed the release rate of aceclofenac 
from matrices as the concentration of HPMC was constant 
in all formulations. It showed that HPC is better than HEC 
in retarding the release of dug from marices (Joel & 
Naresh 2013).  
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According to results of drug release models, 
formulation A1 followed Hixon-crowell model. A2, A3, A4 
and A5 followed korsmeyerpeppas model while 
formulation A6 showed higuchi model. Value of n was 
ranged 0.486-1 so formulations released the drug through 
anamolous transport and super case II transport.  

According to the results of all tests performed on the 
tablets, formulation A3 was considered more suitable 
among all formulations as it controlled the release rate of 
drug effectively. 

CONCLUSION 
Matrix tablets of aceclofenac were developed 

successfully by wet granulation method. Selected water 
soluble polymers were hydroxypropyl methyl cellulose 
K15M, hydroxypropyl cellulose and hydroxyethyl cellulose. 
The concentration of hydroxypropylmethyl cellulose was 
kept constant that was 20 percent of total weight of the 
formulation. Hydroxypropyl cellulose and hydroxyl 
ethylcellulose were used in varying amounts in all the 
formulations and their effect on release controlling 
efficiency of HPMC was studied.  Total six formulations 
were prepared and all formulations controlled the release 
of drug but hydroxypropyl cellulose along with 
hydroxypropylmethyl cellulose in the formulation resulted 
in better activity then hydroxyethyl cellulose and 
hydroxypropylmethyl cellulose. Formulation A1, A2 and A3 
released 87.21%, 83% and 71.78% of drug whereas 
formulation A4, A5 and A6 showed 93.09%, 90.53% and 
83.15% of drug release respectively at the end of 12 
hours. All formulations followed the mechanism of non-
fickian diffusion and super case II transport for drug 
release.  So it was concluded that among all six 
formulations, formulation A3 containing 
hydroxypropylmethyl cellulose in combination with 
hydroxypropyl cellulose was better in controlling the 
release of drug over 12 hours. 

 
CONFLICT OF INTEREST 
The authors declared that present study was performed in 
absence of any conflict of interest. 
 
ACKNOWLEDGEMENT 
The research work was supported by the Novamed 
Pharmaceuticals (Pvt) Limited Lahore, Pakistan. Thankful 
to all support and help. 
 
AUTHOR CONTRIBUTIONS 
UR wrote the manuscript and performed the experimental 
work, AM designed the experimental work. SA rechecked 
the manuscript. UID and FZ helped in performance of 
experimental work, SK and ZA helped in compilation of 
data. AN provide financial and moral support throughout 
the experimental work. 
 

Copyrights: © 2022@ author (s). 

This is an open access article distributed under the terms of 
the Creative Commons Attribution License (CC BY 4.0), which 
permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author(s) and source are 
credited and that the original publication in this journal is 
cited, in accordance with accepted academic practice. No use, 
distribution or reproduction is permitted which does not 
comply with these terms. 

 
REFERENCES   
Apparao P, Prabhakarreddy JV, Raju J, Shashidher B 

(2011). Formulation and evaluation of gum based 
matrix tablets of Lamivudine. Der 
pharmaciasinica, 2(3): 176-192. 

Joel A, Naresh C. (2013). Formulation and evaluation of 
sustained release tablets of mefenamic acid using 
hydrophilic polymers.Journal of Drug Discovery and 
Therapeutics, 1 (5): 21-25 

Kabir AKL, Halder S, Shuma ML, Rouf ASS (2012). 
Formulation development and in vitro evaluation of 
drug release kinetics from sustained release 
aceclofenac matrix tablets using hydroxypropyl 
methyl cellulose. Dhaka University Journal of 
Pharmaceutical Sciences, 11(1): 37-43. 

Korsmeyer RW, Gurny R, Doelker E, Buri P, Peppas NA 
(1983). Mechanisms of solute release from porous 
hydrophilic polymers. International Journal of 
Pharmaceutics, 15 (1): 25-35. 

Korsmeyer RW, Peppas NA. (1981). Effect of the 
morphology of hydrophilic polymeric matrices on the 
diffusion and release of water soluble drugs.Journal 
of Membrane Science, 9(3): 211-227. 

Krishnaiah YSR, Karthikeyan RS, Satyanarayana V 
(2002).A three-layer guar gum matrix tablet for oral 
controlled delivery of highly soluble metoprolol 
tartrate. International journal of 
pharmaceutics, 241(2): 353-366. 

Lachmann L, Lieberman HA, &Kanig JL. (1991). The 
theory and practice of industrial pharmacy, 3rd 
edition, Varghese publishing house, Bombay. 

Modi SA, Gaikwad PD, Bankar VH, Pawar SP (2011). 
Sustained release drug delivery system: a 
review. International Journal of Pharmaceutical 
Research and development, 2(12): 147-160. 

Mohsen A, Khoweysa OMA, Shoukri RA (2012). 
Optimization of Aceclofenac Once daily Matrix 
Tablets: In-Vitro and In-Vivo Studies. Journal of 
Pharmaceutical Research and Opinion, 2: 12-22. 

Moses P, Subramanian L, Palanichamy S, Jeganath S, 
Thirupathi AT (2010). Formulation and evaluation of 
ciprofloxacin controlled release matrix 
tablets. Scholars Research Library, 2(2): 237-243. 

Nokhodchi A, Raja S, Patel P, Asare-Addo K (2012). The 
Role of Oral Controlled Release Matrix Tablets in 
Drug Delivery Systems. BioImpacts, 2(4): 175-187. 

Radhika PR, Kharkate PR, Thangavel S. (2011). 

https://creativecommons.org/licenses/by/4.0/


Akbar et al.                                                   In-Vitro Evaluation of Aceclofenac Matrix Tablets using different Polymers  

 

Bioscience Research, 2022 volume 19(1): 479-486                                                            486 

 

Formulation of aceclofenac sustained release matrix 
tablet using hydrophilic natural gum. International 
Journal of Pharma Research and Health Sciences, 2: 
851.  

Ramasamy T, Khandasamy US, Shanmugamb S, 
Ruttalad H (2012). Formulation and evaluation of 
chondroitin sulphate tablets of aceclofenac for colon 
targeted drug delivery. Iranian Journal of 
Pharmaceutical Research, 11(2): 465-479. 

Roy A, Roy K, Roy S, Deb J, Ghosh A, Ali KA (2012). 
Response surface optimization of sustained release 
metformin-hydrochloride matrix tablets: influence of 
some hydrophillic polymers on the release. ISRN 
Pharmaceutics, 2012: 1-10.  

Saeio K, Pongpaibul Y, Viernstein H,  Okonogi S (2007). 
Factors influencing drug dissolution characteristic 
from hydrophilic polymer matrix 
tablet. ScientiaPharmaceutica, 75(4): 147-164. 

Shendge R.S, Sayyad FJ, Salunkhe KS, Bhalke RD 
(2010).Developement of colon specific 
drug delivery of aceclofenac by using effective binder
 system of ethyl cellulose. International Journal of 
Pharma & Bio Sciences, 1(3): 1-5. 

USP, C. (2008). The United States 
Pharmacopeia.National Formulary, 14. 

Valambhia KR (2013). Validation of UV spectroscopic 
method of analysis for assay and dissolution of 
Aceclofenac tablet.World journal of pharmacy and 
pharmaceutical sciences, 2(5): 3977-3983. 

Verhoeven E, Vervaet C Remon JP (2006). Xanthan gum 
to tailor drug release of sustained ethyl cellulose mini 
matrices prepared via hot melt extrusion: in vitro and 
in vivo evaluation. European Journal of 
pharmaceutics and Biopharmaceutics, 63 (3): 320-
330. 

Yeole PG, Galgatte UC, Babla IB, Nakhat PD (2006). 
Design and evaluation of xanthan gum based 
sustained release matrix tablet of diclofenac sodium. 
Indian Journal of pharmaceutical Sciences, 68(2): 
185-189. 

 


