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ABSTRACT

Objective of this study was to formulate directly compressible oral disintegrating tablet of mefenamic acid and
dicyclomine hydrochloride combination with sufficient mechanical integrity, content uniformity, and acceptable
palatability to assist patients of any age group for easy administration and to show the effect of different
concentration (1 - 4 %) of superdisintegrants such as crospovidone and croscarmellose sodium on disintegration
time. Tablets were evaluated for wetting time, hardness, thickness, friability, weight variation, taste, drug content,
in vitro disintegrating time and in vitro drug release. Other parameters such as wetting time, water absorption ratio
were also evaluated. The disintegration time of the optimized batch was found to be 24 secs and drug release of

mefenamic acid is 95.68% and dicyclomine was found to be 93.42%.

KEYWORDS: oral disintegrating tablet, mefenamic acid, dicyclomine chloride, superdisintegrants.

1. INTRODUCTION

Over the last decade, the demand for the development of
oral disintegrating tablets (ODTs) has skyrocketed due to
their significant impact on patient compliance. ODT are
advantageous for people who have difficulty swallowing.
Dysphagia has been reported to be common in all age
groups, with a particular focus on the paediatric and
geriatric populations, as well as institutionalised patients
and patients suffering from nausea, vomiting, and motion
sickness complications.! ODTs with good taste and
flavour increase the acceptability of bitter drugs by
various groups of population. Oral disintegrating tablets
are also known as quick dissolving tablets, mouth
dissolving tablets, fast dissolving tablets, rapid
dissolving tablets, porous tablets, and rapimelts.
However, the United States Pharmacopoeia (USP)
approved these dosage forms as orally disintegrating
tablets out of all of the above terms. The Food and Drug
Administration (FDA) of the United States recently
defined orally disintegrating tablet as “A solid dosage
form containing a medicinal substance or active
ingredient that dissolves quickly, usually within seconds,
when placed on the tongue.” Orally disintegrating tablets
typicall%/ disintegrate in a matter of seconds to about a
minute.*® Because of their numerous advantages over
other dosage forms, solid orals are the most popular,
accounting for approximately 85 percent of the market.
These formulations' therapeutic activity is obtained in a
typical manner, such as disintegration followed by

dissolution. Hence disintegration(superdisintegrants) has
major role for facilitating drug activity and thus gain
popularity among other dosage forms. One of the main
reasons why businesses prefer ODTs over other delivery
systems is that they are relatively easy to develop and
often less costly. The use of superdisintegrants such as
Cross connected carboxymelhylcellulose
(Crosscarmellose) and crospovidone was the basic
concept behind the development of these tablets. which
provide quick disintegration of tablet after
administration.™

1.1 Superdisintegrants

Superdisintegrants are pharmaceutical excipients that are
added to tablets and some encapsulated formulations to
promote the disintegration of tablet and capsule "slugs"
into smaller fragments in an aqueous environment there
by increasing the availability of surface area and
promoting a more rapid release of the drug substance.

Selection of superdisintegrants'®

While superdisintegrants mainly affect the rate of
disintegration, they may also affect mouth feel, tablet
hardness, and friability when used in large doses. As a
result, there are many ideal considerations to consider
when choosing suitable superdisintegrants for a specific
formulation:

e Produce rapid disintegration, when tablet comes in

contact with saliva in the mouth/oral cavity.
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e Be compatible enough to produce less friable tablets.

e  Produce good mouth feel to the patients.

e Small particle size is preferred to achieve patient
compliance.

e Have good flow, since it improves the flow
characteristics of total blend.

Mechanism of Action:["®

The following mechanisms are in charge of breaking
tablets and capsule bulk contents into small pieces. They
are classified into four types, which are as follows:

1. Swelling action: - When superdisintegrants come into
contact with water, they swell (e.g. starch).

2. Capillary (wicking) action: - Disintegrants that do
not swell facilitate disintegration in this mechanism due
to their physical properties of low cohesiveness and
compressibility. As a result, they provide porosity and
capillary action for liquid penetration into the bulk,
rupture intraparticulate bonds, and cause disintegration.
3. Combination action: -The combination of wicking
and swelling action facilitates disintegration in this
mechanism. E.g. Crosspovidone

4. Deformation: Starch (such as potato starch and corn
starch) is thought to be elastic in nature, but due to high
compaction force during tableting, the elasticity
deformed to plasticity with energy rich potential. When
these tablets are exposed to water, the energy potential of
the deformed starch grain is activated, causing
disintegration.

2. MATERIAL AND METHODS

2.1. Materials

Dicyclomine HCI and Mefenamic acid were received as
gift sample from blue cross industries, Goa, India. Ball
pharma, Bangalore, India. and Karnataka antibiotics,
Bangalore, India. resp., Croscarmellose sodium,
Crosspovidone, Micro Crystalline Cellulose, Magnesium

Stearate, Starch were received from Modern Science
Apparatus Pvt. Ltd., Nashik.

2.2. Methods

2.2.1. Drug and excipients compatibility studies

2.2.2. UV spectroscopy

The Mefenamic acid and Dicyclomine HCI drugs were
scanned in UV Spectrophotometer to detect the Amax
and to draw the calibration curve of the drug in 0.1N
NaOH, 0.1 N HCI as a solvent resp., The drugs were
used in concentration ranges of 2-10 ppm for Mefenamic
acid and 100-500 ppm for Dicyclomine HCI. The spectra
and calibration curve of both the drugs are as shown in
Figure 1, 2, 3, 4 respectively.

2.2.3. FTIR spectral studies

The infrared spectra of Mefenamic acid and Dicyclomine
HCI were recorded by SHIMADZU 84005 FTIR
spectrometer, equipped with an Inferometer detector.
The samples were made using the KBr disc method (2
mg sample in 100 mg KBr) and analysed in transmission
mode. Over a frequency range of 4000-400 cml, each
spectrum was measured. The spectra shown in Figure 5,
6 respectively.

2.3. Method of preparation of powder blend

Two  excipients  (Croscarmellose  sodium  and
Crosspovidone) were used as superdisintegrants at four
concentration levels. MCC is applied to maintain
superdisintegrant concentration while also serving as a
binder, and Mg stearate and starch are added at a
constant stage. Formulations coded as F1 to F8
respectively. The formula's composition is shown in
Table 1. All of the ingredients were blended for 15
minutes after being passed through a sieve mesh 60#.
Finally, the blend was passed through mesh #40 for flow
characteristic evaluation.

Table 1: Formula for oral disintegrating tablet of Mefenamic Acid and Dicyclomine HCI.

Ingredients F1 F2 F3 F4 F5 F6 F7 F8
Mefenamic acid 250 250 250 250 250 250 250 250
Dicyclomine HCI 10 10 10 10 10 10 10 10
MCC 24 21 18 15 24 21 18 15
CCs 3 6 9 12 - - - -
Crospovidone - - - - 3 6 9 12
Starch 9 9 9 9 9 9 9 9
Mg stearate 4 4 4 4 4 4 4 4
Flavouring agent q,s g,s g,s g,8 q,s q,s q,s q,s

2.4. Pre-formulation studies of pure drug and
excipients

2.4.1. Bulk Density %

It is known as the untapped volume and which is
expressed as gm / cm®. divides the weight of the sample.
The apparent bulk density (Bv) was calculated by
placing a weighed quantity of powder (W) in a
measuring cylinder and using the formula below to
calculate volume (Bv).

BD =W/ Bv

Where,

BD =Bulk Density
W = Sample weight
Bv = untapped or bulk volume

2.4.2. Tapped Density

The volume was measured after a weighed amount of the
sample powder was discharged into the measuring
cylinder. It is tapped 100 times on a hard surface at a
height of 10cm until the volume of difference is reduced,
at which point the final reading is measured and denoted
by Tv. Itis expressed in g/ml.
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D=W/Tv

Where,

W- Powder weight
Tv- Tapped volume

2.4.3. Angle of repose™!

It is the measurement of the friction between the
particles. The powder consists of individual particles of
different sizes and shapes. It is taken into account in the
flow of powder during powder mixing, the flow of
powder in the hopper, and the flow between the dying
cavity and punches. It is the angle formed by the
horizontal plane and the powder's free-standing surface.
A low angle of repose indicates that the particles are
flowing or that the friction between them is high.

0 = tan™ (h/r)

Where,

0 = the angle of repose,

h = height of the cone

r = Radius of the cone base

2.4.4. Carr’s Compressibility Index
It indicates the flow properties of the powder. It is
expressed in %.
Carr’s index = TD-BD X 100
TD
Where,
TD is tapped density
BD is bulk density

2.4.5. Hausner’s Ratio'?
It defines the flow property of powder that is measured
by the ratio of tapped and bulk density. It shows good
flow if the value is less than 1.25.
Hausner Ratio = TD
BD
Where, TD- Tapped Density
BD -Bulk Density

2.5. Evaluation of tablets

2.5.1. Hardness

The Pfizer Tablet Hardness Tester was used to measure
hardness or tablet crushing strength, which is the force
required to break a tablet in a diametric compression.

2.5.2. Thickness

Twenty tablets were chosen at random from the
formulations and their thickness was measured
individually with a Vernier calliper.

2.5.3. Friability test™

Friability of tablets was determined using Roche
Friabilator. This device subjected the tablets to abrasion
and shock in a plastic chamber that rotated at 25 rpm and
dropped the tablets at a height of 6 inches with each
revolution. A pre-weighed sample of tablets was placed
in a friabilator and rotated for 100 revolutions. The
tablets were then reweighed after being dusted with a
soft muslin cloth.

Friability (F) = (1- Wo / W) x 10

Where,
Wo = weight of the tablets before the test.
W = weight of the tablet after the test.

2.5.4. Weight variation!™"

The weight variation test of tablet was conducted by
weighing 10 tablets randomly. Calculating the average
weight and individual weight. By comparing each tablet
to the average tablet. The percentage difference in weight
should be within acceptable limits. The percent deviation
was calculated using the formula below.

Individual weight — Average weight / Average weight x
100 = percent Deviation
2.5.5. Water absorption capacity!
A piece of tissue paper folded twice was placed in small
Petri dish (6.5cm) containing 5 ml water. A tablet was
placed on the tissue paper to allow complete wetting.
After that, the wetted tablet was weighed. The following
equation was used to calculate the water absorption ratio
R.
R = Wa -Wb X 100

Wa
Where,
Wb = Weight of tablet before water absorption
Wa =Weight of tablet after water absorption

2.5.6. Wetting time

A folded piece of tissue paper was placed in a small Petri
dish containing 6 ml of water. The time required for
complete wetting was measured using a tablet placed on
the paper.

2.5.7. Mouth feel™®

Mouth-feel is critical, and patients should receive a
product that feels pleasant. By placing the tablet on the
tongue, one tablet from each batch was tested for the
sensation. The mouth feel was evaluated using healthy
human volunteers. A panel of five members used the
time intensity method to evaluate taste. A sample
equivalent to 40mg, i.e. a drug dose, was held in the
mouth for 10 seconds. Tastes were recorded
immediately, then after 10 seconds, 1, 2, 4, and 6
minutes. Volunteers' opinions on taste were rated by
assigning different score values, such as 0 for good, 1 for
tasteless, 2 for slightly bitter, 3 for bitter, and 4 for awful.

2.5.8. In-vitro disintegration test™*")

The test was conducted for six tablets of each
formulation at 37°C + 0.5°C using disintegration
apparatus. Distilled water was used as disintegration
medium. A tablet was placed in each of six tubes of the
apparatus which consist of 10-mesh sieve at the bottom
end of the basket rack assembly and one disc was added
to each tube, complete disintegration of the tablet with
no mass remaining in the apparatus was measured in
seconds, by using the conventional disintegration
apparatus.
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2.5.9. Drug content uniformity!®

Twenty tablets were weighed accurately and crushed into
a fine powder. Mefenamic acid tablet powder weighing
25 mg equivalent weight was accurately weighed and
transferred to a 100 ml volumetric flask. After shaking
for 10 minutes, 50 ml of phosphate buffer (pH 7.4) was
added. The volume was then increased to 100 by adding
phosphate buffer. The solution in volumetric flask was
filtered, diluted suitably and analyzed
spectrophotometrically at 285 nm. The amount of drug
was estimated by using standard calibration. The
percentage drug content was calculated. Same procedure
was followed for dicyclomine hydrochloride.

2.5.10. In-vitro dissolution studies™”

An in-vitro drug release studies of the prepared eight
formulations of oral disintegrating tablets were
conducted for a period of 18 minutes using an eight
station USP type 2 apparatus (paddle type) (LABINDIA-
DISOTEST, 6 F 622). The agitation speed was 50 rpm.
Prepared tablets were added to 900 ml of phosphate
buffer 7.4 at 37 + 0.5° C and stirred at 50 rpm .5 ml
samples were withdrawn at time intervals of
2,4,6,8,10,12,14,14,16,18 min. and filtered through
Whatman’s No. 41 filter paper. To maintain the volume
of dissolution medium, an equal volume of fresh
dissolution medium was replaced. The filtered samples
were tested at the zero-crossing point of the respective
drugs. The cumulative percentage of the labelled amount
of drug released was determined.

2.5.11. Stability Studies®”

The best formulation was charged for one month of
stability studies at temperatures and relative humidity of
400°C / 75 percent RH. The parameters used to assess
the effect of stress on tablets are as follows:
Disintegration time, wetting time, drug content, and drug
release percentage.

3. RESULTS AND DISCUSSION

» In this study, the presence of disintegrants may
cause the matrix to be distorted, resulting in a larger
surface area, allowing the super disintegrant to
easily pick up water and thus a faster rate of
dissolution. The dissolution rate is also affected by
the concentration of superdisintegrants in the
formulation.

» The drug mefenamic acid and dicyclomine
hydrochloride was exposed to a superdisintegrants
such as crospovidone and croscarmellose. They
were used in different range of concentration like
1%, 2%, 3% and 4% respectively.

» The compositions of different formulations are
presented in table 1.

» Standard calibration curve of Mefenamic acid and
dicyclomine hydrochloride obeys the Beer’s law.
Both  showed linear relationship  between
concentration and absorbance was shown in Figure 1
and 3. UV spectra of Mefenamic acid at 0 — 80
pg/ml was shown in Figure 2 and UV spectra of

dicyclomine hydrochloride at 0 — 80 pg/ml was
shown in Figure 4.

The compatibility studies are conducted The IR
spectral analysis of Mefenamic acid, dicyclomine
hydrochloride and the physical mixture of
Mefenamic acid, dicyclomine hydrochloride and
polymers are presented in Figure 56 and 7
respectively. Pure Mefenamic acid spectra showed
principal peaks at different wave numbers
corresponding to its functional groups, confirming
the purity of the drug as per established standards.
The IR Spectra of Mefenamic acid exhibited peak at
3346.53 cm™, 1650.85 cm™, 3314.86 cm™, 2924 cm
11453 cm?, 2858 cm®, (NH group, C=0
Stretching, O-H Stretching, C-H Stretching C-H
bending, CH group,).

The IR spectra of dicyclomine hydrochloride
showed prominent absorption bands at 1134.07 cm™,
1193.85 cm™, 2929.67 cm™, 1719.45 cm™, 1712.85
cm?, (C-N stretching, C-O stretching, C-H
stretching, C=0 (ester) group, C=C stretching, C-H
bending).

The IR spectra of combination showed prominent
absorption band at 3350.48 cm™, 3311.89 cm?,
2928.04 cm®, 171295 cm®, 1615.12 cm’,
2858.60 cm™ (NH stretching, OH stretching, C-H
stretching, C=C stretching, C=0O stretching, C-H
group).

This result suggested that there was no chemical
interaction between drugs and in their combination.
The characteristic peaks appear in the spectra of
physical mixture of combination of drugs and other
excipient indicates no modification or interaction
between the drug and excipients.

The preformulation studies and evaluation
parameters such as weight variation, friability,
hardness, thickness, disintegration time, wetting
time, dissolution rate, and assay for drug content
were found to be satisfactory, as shown in tables 2, 3
and 4.

It was found that there is extremely significant
difference between two superdisintegrants and their
concentration ranges.

The disintegration time of formulations containing
crosscarmellose is less (24 sec) in F4 compared to
crospovidone and other concentrations of the
formulations.

The drug release of mefenamic acid in F4 was found
to be 95.68% which is greater from other
formulations and also drug release of dicyclomine
hydrochloride in F4 was found to be 93.42% which
is also greater from other formulations which is
shown in table 5 and 6. Which is depicted in Figure
8,9,10 and 11 respectively.

From the results we came to know that CCS is best
disintegrant than crospovidone and higher the
concentration  of disintegrant  decreases the
disintegration time hence we will get rapid onset of
action.
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» Stability studies were carried out with selected » indicated the formulation was stable at 400C /
formulation i.e. F4 and the results of studies 75%RH as presented in table 7.
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Figure 1: kmax of pure mefenamic acid.
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Figure 3: Standard calibration curve of Mefenamic Acid.
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Figure 4: Standard calibration curve of dicyclomine hydrochloride.
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Table 2: Evaluation of powder blend containing drug and Excipients.

Parameters F1 F2 F3 F4 F5 F6 F7 F8
g‘jl';%‘;“s'ty 0.421+0.024 | 0.326+0.041 | 0.302+0.012 | 0.400+0.25 | 0.374+0.036 | 0.384+0.041 | 0.36420.013 | 0.314+0.023
g’}gﬁf%dens'ty 0.423+0.012 | 0.483+0.034 | 0.480+0.021 | 0.485+0.023 | 0.458+0.045 | 0.461+0.032 | 0.462+0.031 | 0.492+0.025
Hausers ratio 117 1.02 1.05 112 1.36 1.23 1.24 1.14
Compressibility 13.25 14.52 14.12 14.26 13.36 13.28 13.42 13.16
index (%)

Angle of repose 33.15 28.45 3121 3032 26.12 28.42 2523 29.15

Table 3: Results of thickness, hardness, friability and weight variation of F1- F8.

Thickness . o
Formulation (mm) H(?J;/SSS Friability (%0) W(e Jg?)t)v(iﬂgg)on
batches (xSD) (n=3) (+ SD) (n=3) (xSD) (n=30)
F1 4.52+0.012 3.97+0.013 0.61+0.035 0.442+0.085
F2 4.23+0.005 4.25+0.023 0.45+0.015 0.435+0.025
F3 4.29+0.013 4.52+0.017 0.55+0.025 0.441+0.054
F4 4.64+0.031 4.36+0.006 0.37+0.014 0.444+0.013
F5 4.45+0.04 4.18+0.015 0.53+0.016 0.436+0.007
F6 3.98+0.058 4.96+0.016 0.46+0.012 0.437+0.018
F7 4.72+0.014 4.75+0.014 0.48+0.004 0.446+0.045
F8 4.82+0.032 4.85+0.012 0.45+0.017 0.445+0.019
Table 4: Results of wetting time, disintegration time, water absorption ratio and drug content of F1-F8.
Wgttmg Disintegration % Drug % Drug Water
. time . content .
Formulation (sec.) Time (sec.) Of MA content absorptlon
batches (+Sb) (xSD) (n=3) (+SD) (n=3) Of DIC ratio
(_n:3) - (xSD) (n=3) | (xSD) (n=3)
F1 46+2.3 47+2.51 93.25+0.63 94.21+0.87 75.42+1.45
F2 43+1.2 351095 95.41+0.12 91.21+0.56 74.11+1.63
F3 42+0.6 25.90+0.51 96.23+0.45 92.25+0.64 72.61+2
F4 30+1.5 24+2 .51 97.78+1.25 95.35+1.23 65.12+0.5
F5 41+2.5 52+3.12 96.89+0.63 93.01+1.56 77.2+0.35
F6 41+0.65 29.09+4.12 92.23+0.45 94.98+0.48 67.05+1.25
F7 38+2.1 27+1.56 96.04+0.54 89.08+0.45 69.36+2.45
F8 36+0.89 25+2.59 95.34+0.34 93.19+0.14 75.32+1.05
Table 5: In-vitro drug release study of mefenamic acid.
Time | gy F2 F3 F4 F5 F6 F7 F8
(sec)
0 0 0 0 0 0 0 0 0
2 27.25 29.36 33.25 32.28 27.56 25.19 25.56 28.45
4 35.89 37.67 45.95 38.63 33.42 33.91 32.42 33.12
6 39.18 41.28 49.57 46.33 36.11 37.77 39.11 37.45
8 45.75 48.19 55.26 55.15 40.28 41.92 42.28 41.29
10 51.38 53.29 68.98 62.39 51.48 53.24 51.48 52.64
12 59.49 60.58 74.12 70.85 60.34 61.99 61.34 61.91
14 66.47 72.95 82.69 79.21 74.98 73.28 72.98 75.24
16 74.33 85.52 88.35 88.55 82.33 83.55 81.33 84.94
18 87.53 91.50 93.45 95.68 89.62 92.48 89.02 90.37
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Figure 8: In vitro release profile of mefenamic acid of formulations F1-F4.
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Figure 9: In vitro release profile of mefenamic acid of formulations F5-F8.

Table 6: In-vitro drug Release Study of Dicyclomine HCI.

Time F1 F2 F3 F4 F5 F6 F7 F8
(sec)
0 0 0 0 0 0 0 0 0
2 19.15 21.6 24.59 24.36 14.52 22.45 25.11 27.0
4 25.68 28.4 29.48 36.4 20.48 31.17 32.05 33.35
6 32.81 36.8 38.05 49.86 29.84 39.28 39.99 40.08
8 39.5 41.91 42 58.45 36.66 47.54 45.28 47.53
10 45.15 49.25 50.69 65.12 48.55 54.27 56.17 57.18
12 51.98 53.67 56.16 77.47 55.28 61.52 63.48 64.28
14 60.35 61.71 65.30 86.91 62.39 70.08 71.95 72.59
16 67.95 68.11 74.08 91.54 69.17 75.22 78.62 80.27
18 73.89 79.43 85.10 93.42 77.25 82.95 88.52 91.78
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Figure 10: In vitro release profile of dicyclomine hydrochloride of formulations F1-F4.
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Figure 11: In vitro release profile of dicyclomine hydrochloride of formulations F5-F8.

Table 7: Accelerated stability studies for optimized formulation F4.

Duration in months

Temperature Parameters
and RH 0 1 2 3

Wetting time 30.68 30.65 29.60 29.50
Disintegration time 23.3 23.0 22.9 22.2

40 £+ 2°C/75% %Drug content of MA 95.35 95.15 95.07 94.98
%Drug content of DiH 93.45 93.12 92.98 92.74
%CDR of MA 96.65 96.45 96.27 95.98
%CDR of DiH 94.25 94.02 93.88 93.64

Where

DiH — dicyclomine hydrochloride.
MA — mefenamic acid.

CDR — controlled drug release.

4. CONCLUSION

From the present study it may be concluded that oral
disintegrating tablet of mefenamic acid and dicyclomine

hydrochloride can be formulated by direct compression
method by using superdisintegrant (Crosspovidone
(PPXL) and crosscarmellose) as superdisintegrant. The
highest concentration 4% of crosscarmellose was found
to be best among the different concentration of
superdisintegrants. The formulation F4 was selected to
be the best formulation among all the formulations. The
proposed oral disintegrating formulations possess ideal
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and reproducible characteristics of disintegration time,
wetting time, enhanced dissolution and compatibility
between drug and polymers, thus give better patient
compliance compare to conventional tablet of mefenamic
acid and dicyclomine hydrochloride.

DECLARATION OF INTEREST

The authors report no conflicts of interest. The authors
alone are responsible for the content and writing of this
article.

ACKNOWLEDGEMENTS

The authors are thankful to Blue cross industries and
Karnataka antibiotics for providing the drug as a gift
sample for this work.

REFERENCE

1.

2.

10.

11.

Chang, R.K, Guo, X, Burnside, B, Couch, R. Fast-
dissolving tablets. Pharm Tech, 2000; 24 (6): 52-58.
Banker G.S, and Anderson G.R, Lachman L,
Liberman H.A, Karnig J.L. The theory and practice
of an industrial pharmacy, 3™ ed. Varghese
publishing house; Mumbai, 1987; pp 293.

Fiese E. F, hagen T.A, Lacman L, Liberman H.A,
Karnig J.L. The theory and practice of an industrial
pharmacy, 4th ed., Varghese publishing house;
Mumbai,1987; pp183.

Chen CR, Lin YH, Cho SL, Yen SY, Wu HL.
Investigation of the dissolution difference between
acidic and neutral media of acetaminophen tablets
containing a super disintegrant and a soluble
excipient. Chem Pharm Bull, 1997; 45: 509-12.
Zhao N, Augsburger L L. The influence of swelling
capacity of super disintegrants in different pH media
on the dissolution of hydrochlorothiazide from
directly compressed tablets. AAPS Pharm Sci-Tech,
2005; 6: 120-126.

Van Veen B, Bolhuis GK. Compaction mechanism
and tablet strength of unlubricated and lubricated
(silicified) microcrystalline cellulose. Eur J Pharm
Biopharmaceutic, 2005; 59: 133-138.

Ainley Wade, Paul J Wedder eds. Handbook of
Pharmaceutical excipients. 2nd ed., 1994,

Purvani A, Wadhavani A. Indion 414 as novel
superdisintegrants. Ind j pharm sci, 2006; 61(1):
117-119.

Joshifusa S, Suzuki H, Hironaka K, Kunio I. Studies
of rapidly disintegrating tablets in the oral cavity
using co-ground mixtures of mannitol with
crosspovidone. Chem Pharm Bull, 2002; 50(2): 193-
198.

Basawaraj S P, Kulkarni U, Beknal A K, Srinivas R
S. Formulation and Evaluation of Fast Dissolving
Tablets of Tizanidine Hydrochloride by Direct
Compression Method. JPSBR, 2011; 1(1): 71-77.
Prajapati V D, Jani G K, Goswami J M, Formulation
and Evaluation of New Super Disintegrants for the
development of Dispersible Tablets. AAPS, 2007.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Habib W, Khankari R and Hontz J. Fast-dissolve
drug delivery system. Critical Reviews™ in Ther
Drug Carrier Sys, 2000; 17: 61-7.

Sheaikh Sameer, Dave Nirali, Chandewar Anil,
Thakre Anup. Formulation and development of oral
fast dissolving tablet using etoricoxib. Asian j pharm
life sci, 2012; 2(2): 184.

Reddy Neelam sandeep, Narashima Rao B N, Reddy
Ravindra, Reddy K P, Rami. Formulation and
Evaluation of Diltiazem Hcl Oral Dispersible
Tablets. Int. J. Pharm & Ind Res, 2012; 2(1): 79.
Indian Pharmacoepia, Ministry of Health and Family
Welfare, Government of India, Vol 3, Delhi, 2007;
182.

Karthikeyan M, Umarul Mukhthar AK, Megha M,
Shadeer Hamza P. Formulation of Diclofenac tablets
for rapid pain relief. Asian Pacific J Trop Disease,
2011; 308-311.

Ansel HC, Popovich NG, Allen LV. Pharmaceutical
dosage forms and drug delivery System. 8th ed.,
New Delh; B.l. Waverly Pvt. Ltd, 1995; 189-94:
235-36.

Sumathi M, Senthilkumar B, Rithika S, Tamilselvan
G, Muhammed Sadique KP and Lingesh V. Design
and evaluation of fast dissolving tablet of
mefenamic acid. Int J Chem Pharm Sci, 2014; 5(3):
122-25.

Panikumar D Anumolu and Gurrala S. Development
of Dissolution Test Method for Drotaverine
Hydrochloride/Mefenamic Acid Combination Using
Derivative Spectrophotometry. Trop J Pharm Res,
2013; 12(2): 227-232.

Nagabhushanam MV, Rao CV, Prabhakar CH.
Formulation and evaluation of Hp-B-cyclodextrin
complexes of Mefenamic acid tablets. Int J Pharm
Technol, 2011; 3(2): 2669-79.

Usman M, Ali I, Bibi H, Igbal J, Igbal K.
Preparation and evaluation of controlled release
tablets containing Mefenamic acid. Clin Exp
Pharmacol, 2012; 2(1): 1-3.

WWW.ejpmr.com

| Vol 8, Issue 6, 2021.

ISO 9001:2015 Certified Journal | 368




