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Abstract

In the present study, Mefenamic acid 200 mg controlled release matrices were prepared by direct compression
and in vitro drug dissolution studies were performed to find out the drug release rate and patterns. Methocel was used
as rate controlling polymer. Also the effect of several co-excipients was investigated on the drug release rates during
in vitro dissolution studies. Polymer Methocel was used as a rate controlling polymer and was formulated with the
drug at 4 different D: P ratios. Phosphate buffer pH 7.2 was used as dissolution medium using PharmaTest dissolution
apparatus. Several kinetic models were applied to the dissolution profiles to determine the drug release kinetics.
Dissolution equivalency evaluation was performed using f, similarity factor.
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Introduction

In the last several decades, several types of dosage forms have been
developed by scientists with certain patient favourable modifications,
one of which is the oral drug delivery system which is the oldest one
and has got popularity in for more than a century. Oral drug delivery
system have the advantages that these are easy to administer, ease of
manufacturing and higher patient compliance. In oral drug delivery
systems certain modifications were done to achieve certain specific
objectives, the most profound need of which was to maintain constant
drug plasma concentrations for a certain period of time to reduce
the dosage frequency which was achieved by controlled release drug
delivery systems [7].

Despite of the advancements in other drug delivery systems, oral
sustain/controlled release drug delivery systems is dominating the
market and have an increased safety and patient compliance [5]. These
dosage forms can deliver the drug in a predetermined manner to the
site of action (Hamza et al., 2010). To control the release of drug from
a controlled release dosage forms, polymers are used, which release the
drug in a slow and nearly constant manner to obtain nearly constant
peak plasma level [1,7]. The drug is release from such type of controlled
release matrices occurs by diffusion or degradation [1,7].

Mefenemic acid is a non steroidal anti inflammatory drug
commonly known as NSAID’s and is used to treat pain and to reduce
inflammation. Its exact mechanism of action is not known but is
suggested to inhibit prostaglandin synthesis. Mefenamic acid is also
suggested in premenstrual migraine headache prophylaxis. It is
chemically 2-(2, 3-dimethylphenyl) amino benzoic acid [6].

Material and Methods

NaOH (Merck, Germany), Mono basic potassium phosphate,
CMC, Starch, Mefenamic Acid (Bio Labs Pharma Islamabad,
Pakistan), Lactose and Magnesium stearate ( BDH Chemical Ltd., Pool
England), Methocel E4AM Premium EP (Dow Chemical Co., Midland
USA), PharmaTest Dissolution Apparatus, Single Punch Tablet
machine (Erweka AR 400, Germany), UV-Visible spectrophotometer
(UVIDEC-1601 Shimadzu, Japan), Friability Tester (Erweka TA3R,
Germany) and Hardness Tester (Erweka Apparatus TB24, Germany).

Formulation of tablets

Mefenamic acid 200 mg controlled release matrix tablets were
prepared using 100 mg drug and weighing concentrations of polymer
and excipients as shown in table 1. Starch was used as filler and
magnesium stearate was used a lubricant.

Evaluation of mix powder

Mefenamic acid-Methocel tablets mixed powder was evaluated
using several methods. The angle of repose was determined using
funnel method. For the determination of compressibility index
cylindrical method was used. All these tests were performed according
to USP specifications.

Preparation of tablets

Drug and polymer was taken in mortar and was grind to fine
powder than all other excipients were added except lubricant. This
mixture was passed through 20 sieve size mesh for three times and
then lubricant was added and again passed through the same sieve.
The prepared powder was compressed to tablets using single punch
tableting machine at an average hardness of 7 kg/cm?.

Drug D: P ratio ‘Polymer ‘Filler (Lactose) |Lubricant (0.5%)
Mefenamic acid-Methocel CR tablets

100 mg 10:01 10 mg 89 mg 1mg

100 mg 10:02 20 mg 79 mg 1mg

100 mg 10:03 30 mg 69 mg 1mg

100 mg 10:04 40 mg 59 mg 1mg

Table 1: Formulation Of Mefenamic acid 200 mg tablets.
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Evaluation of tablets

Hardness of the tablets was determined by hardness tester (Erweka
Apparatus TB24, Germany) and dimensional tests were performed
using Vernier calliper. The friability of the tablets was determined
using Friability tester (Erweka TA3R, Germany).

In vitro dissolution study and drug release kinetics

PharmaTest dissolution apparatus was used for the in vitro drug
release studies of Mefenamic acid controlled release tablets by using
rotation method according to USP; the rotation was kept constant at
100 rpm. Phosphate buffer pH 7.2 was used as a dissolution solvent,
each station of the apparatus containing 900 ml. Samples each 5 ml were
withdrawn from the stations at specific time intervals for the analysis
of drug concentration. The drug concentration in each sample was
analyzed using UV visible spectrophotometer at 350 nm wavelength.

The data of dissolution profiles were fitted in several kinetic models
and drug release mechanism from tablets were calculated. These
kinetic models include Zero order kinetics, First order kinetics, Hixson
Crowell’s Equation, Higuchi’s Square Root of Time Equation and
Korsmeyer Pappas equation.

Dissolution equivalancy

To find out the similarities and dissimilarities between the drugs
release profiles of developed formulations and reference standard
conventional tablets, the similarity factor f, was applied according to
FDA [2,3], according to the following formula:

f,= 50Log {[1+1/n W,3"_ (R-T,)?] *3x100}
Results

In the presented study, controlled release tablets of Mefenamic
acid were prepared for optimized drug release patterns during in vitro
dissolution studies. Various formulations were prepared containing
varying amount of polymer in order to see the effect of polymer
concentration on drug release rates.

The prepared mixed powder was physically evaluated with some
parameters and was suggested to be suitable for compression into
tablets. The average compressibility index of the mixed powder of all
the formulations was 14 + 3 % and average angle of repose was 39°
+ 2 which indicates that the mixed powder was having good flow
properties.

Mefenamic acid controlled release tablets were evaluated for
some physical tests. Average hardness of CR tablets was 7.6 + 2 kg/
cm?, average friability was 0.22 + 3%, average thickness was 2.3 + 3
mm and average diameter was 8 + 2 mm which were all in acceptable
USP ranges.

The release of Mefenamic acid from controlled release tablets
prepared at 4 different D: P ratios and the affects of different co-
excipients on drug release rates can be seen from the figures 1 and 2
below. It was observed that about 100% drug was released in 8 hrs from
the preparations prepared at D: P ratio 10:1, while the most extended
drug release profiles were observed from the formulation prepared at D:
P ratio 10:4. Several co-excipients were added to investigate their effect
on drug release rates which showed that they successfully enhanced the
drug release rates from matrix tablets in the order CMC>HPMC>MC.

The values of kinetic models employed reveals that the drug was

released from polymeric tablets exhibiting non-Fickian transport
mechanism. Similarity factor f, was employed to find out the
similarities between the release profiles of drug from the test with the
reference standard formulation and it was observed that there was no
similarities between the release profiles of the formulations from the
test as compared to reference standard as the values of f, were smaller
than 50 (range 50-100).

Discussion

As shown from the figure 1 above Mefenamic acid was released
from the formulations prepared at four different D: P ratios in the
manner that the shortest release time were exhibited by the formulation
prepared at D: P ratio 10:1 i.e. 9 hrs and the longest drug release time
were exhibited by the formulation prepared at D: P ratio 10:4 i.e. 24 hrs
which can conclude that by increasing the concentration of polymer
the drug release rate could be prolonged [7]. Methocel polymer was
found to successfully extend the drug release profiles from matrix
tablets. The addition of co-excipients such as CMC, HPMC and MC

NH ;—OH
o
HaC CH3

Figure 1: Structure of Mefenamic Acid.
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Figure 2: In vitro Release of Mefenamic acid in Phosphate Buffer 7.2.
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Figure 3: In vitro Release of Mefenamic acid containing co-excipients D: P
ratio 10:4.
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were found to have a dramatic enhancement effect on drug release
rates from controlled release tablets. It is suggested that CMC, HPMC
are water absorbable polymers and when exposed to water they
are hydrated and thus cause the rupture of tablet by increasing the
osmotic pressure of the internal tablet, similar results were found in
the studies of several other investigators [7,4]. Several kinetic models
were employed to the dissolution data of Mefenamic acid controlled
release tablets in phosphate buffer and the mechanism of drug release
was investigated during which it was found that the drug exhibited
linear profiles and anomalous nearly zero order non-Fickian transport
mechanism. While employing these kinetic models similar values were
found by [7]. Dissolution equivalency f, was applied to the dissolution
profiles of formulations from the test and a reference formulation to
compare the release profiles with respect to drug release rate per unit
time and were found that the values of f, were smaller than 50 (range
50-100) so it concludes that a large difference was present between the
different release profiles of test formulations as compared to reference
standard formulation [7].

Conclusion

From the above study Ethocel was found to be an effective
rate controlling polymer. In this study it was also found that the
concentration of polymer have also a tremendous effect on drug
release rates, by increasing the amount of polymer drug release rate
can be reduced to a high value. Several co-excipients added to selected

optimized formulation showed enhancement effect on drug release
rates and by the addition of these co-excipients the formulations
exhibited more substantial enhanced drug release rates.
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