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ABSTRACT

ARTICLE INFORMATION

The purpose of this study was to develop fast dissolving tablet of Aceclofenac for effective
treatment and management acute pain and inflammation in rheumatoid arthritis,
osteoarthritis and ankylosing spondylitis using Quality by Design (QbD) approach.
Use of superdisintegrants sodium starch glycolate (SSG) and cross carmellose sodium (Ac
Di Sol) in suitable combination for fast dissolving was explored. A 32 Full factorial design
using Design Expert Version 11 was employed to study the effect of the independent
variables (concentration of SSG and Ac Di Sol) on the dependent variables (Disintegration
Time, Drug Release). The relationship between the dependent and independent variables
was further elucidated using contour plots and response surface plots.
Fast dissolving tablets of Aceclofenac were prepared by direct compression method. The
prepared tablets were evaluated for weight variation, hardness, friability, wetting time,
water absorption, drug content, disintegration time and dissolution time. The drug release
of the tablet was in the range of 50%-60% in 50 mins and showed disintegration within 15
to 25 seconds. The optimized FDT containing SSG and Cros carmelose (1:4) showed
immediate disintegration in 18sec and better release upto 66% in 50min.
From the study it can be concluded that immediate release of aceclofenac can be obtained
using Sodium starch glycolate and cros carmelose sodium as superdisintegrants and using
direct compression and can be optimized efficiently by full factorial design can be used to
design and optimize the desired formulation based on different process variables.
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1. Introduction
Fast dissolving tablets are novel types of tablets that
dissolve/disintegrate/ disperse in saliva within few seconds
without water. The formulation is more useful for the bedridden and patients who have the swallowing problem. The
benefits of tablets is to improve patients compliance, rapid
onset of action, increased bioavailability and good stability
which make these tablets popular as a dosage form of choice
in the current market (Kuchekar et al., 2001).
Fast dissolving tablets are formulated mainly by two
techniques first use of super disintegrantslike crosscarmellose
sodium, sodium starchglycolate and crosspovidone. Another
method is maximizing pore structure of the tablets by freeze
drying and vacuum-drying. The bioavailability of some drugs
may be increased due to absorption of drugs in oral cavity and
also due to pre-gastric absorption of saliva containing
dispersed drugs that pass down in to the stomach. Moreover,

the amount of drug that is subjected to first pass metabolism
is reduced as compared to standard tablets (Indurwade et al.,
2002).
Aceclofenac is a non-steroidal anti-inflammatory drug
(NSAID) analog of Diclofenac. It is used for the relief of pain
and inflammation in rheumatoid arthritis, osteoarthritis and
ankylosing spondylitis (Ishikawa et al., 1999).
Quality by design refers to the achievement of certain
predictable quality with desired and predetermined
specifications. As different techniques of drug formulation
involve many interacting variables and operating conditions,
experimental design methods are extensively being used in
the nanosuspension studies. To understand the variables and
their interactions, many statistical experimental designs have
been recognized as useful techniques. Optimization through

Page | 1

Kalita et al. / Current Research Journal of Pharmaceutical and Allied Science, 2019; 3(1): 1-8.
experimental design (including factorial design) and response
surface methodology is a common practice (Rafati et al., 2009;
Zidan et al., 2007). Factorial designs are used in experiments
where the effects of different factors or conditions on choice
for simultaneous determination of the effect of several factors
and their interaction. Factorial design is used to study the
effect of different variables on the dependent variables of any
formulation. Based on the principle of design of experiments,
factorial design is employed to investigate the effect of two
independent factors. Design of experiments encompasses the
use of various types of experimental designs, generation of
polynomial equations, and responses over the experimental
domain to determine the optimum formulation. Contour plots
and response surface plots describe the influence of the
independent variables on the selected responses (Singh et al.,
2006; Devi and Bhosale, 2009; Sahu and Das, 2013).
2. Materials and Methods
2.1 Materials:
Aceclofenac was purchased from Yerrow Chem (Mumbai).
Hydroxy propyl cellulose, Sodium Starch Glycolate,
Microcrystalline Cellulose were obtained from Merck
(Mumbai) and Dicalcium Phosphate Xanthum gum, Cross
Carmellose Sodium, Magnesium Stearate, Talc were obtained
from Balaji Drugs (Mumbai).
2.2. Methods
2.2.1. Pre-formulation study
Pre-formulation
characteristics
like
organoleptic
properties, Melting point, Solubility, IR were performed for
drug and IR and DSC studies were performed for all excipients
(Bhowmik et al., 2009).
2.2.1.1. Solubility determination
A minute quantity of the drug sample was taken in a test
tube and solubility of the drug was determined by dissolving
the drug in 1 mL of various solvents like water, 0.1 N HCl,
methanol, phosphate buffer, acetone etc.
2.2.1.2. Melting point determination
A small amount of drug sample was taken in a dry
capillary tube of 1 mm internal diameter and the melting point
was determined by Digital Melting Point apparatus.
2.2.1.3. UV spectrophometric analysis of the drug
Determination of Absorption Maxima (Λmax) in water: A
standard solution of 1 mg/mL of drug was prepared. The
Λmax of the drug was then determined by scanning in UV
spectrophotometer in 200 to 400 nm range.
2.2.2. Preparation of calibration curve in phosphate
buffer pH 7.4
Standard dilutions of 2 μg/mL, 4 μg/mL, 6 μg/mL, 8
μg/mL, 10 μg/mL and 12 μg/mL respectively were prepared
in phosphate buffer 7.4. The absorbance of each solution was
measured by UV-visible spectrophotometer at 273 nm and the
calibration curve was obtained.
2.2.3. Formulation of tablet
Fast dissolving tablets containing 100 mg of aceclofenac

were prepared by direct compression method. All the
ingredients were mixed uniformly followed by addition of
magnesium stearate and talc in the end. The prepared powder
blend was evaluated for various parameters like bulk density,
tapped density, angle of repose, compressibility index and
Hausner ratio. After evaluation of powder blend the tablets
were compressed with rotary punch tablet machine using 8
mm flat punches set (Swamy et al., 2010) using as suggested
by design expert software as shown in Table 1.
2.2.4. Evaluation of precompression parameters
2.2.4.1. Bulk density (Db)
Accurately weighed powder was carefully transferred into
graduated measuring cylinder. The power bed was then made
uniform and the volume occupied by the powder was noted as
per the graduation marks on the cylinder as mL. It is
expressed in gm/ml and is calculated using the following
formula
Db= M/Vb……………………………..............…… (1)
Where, M-Mass of the powder, Vb-Bulk volume of the
powder
2.2.4.2. Tapped density (Dt)
It is the ratio of total mass of powder to the tapped volume
of powder. The graduated measuring cylinder containing
accurately weighed powder was manually tapped for 50
times. Volume occupied by the powder was noted. It is
expressed in gram/ml and is calculated by following formula
(Srinivas et al., 2008).
Dt= M/Vt………………………..............……...… (2)
Where, M-Mass of the powder, Vt -Tapped volume of the
powder
2.2.4.3. Compressibility Index (I) and Hausner’s ratio
Carr’s index and Hausner’s ratio measure the propensity of
powder to be compressed and the flow ability of granule.
Carr’s index and Hausner’s ratio were calculated using
following formula (Srinivas et al., 2008).
I= Dt – Db/Dt × 100……………….......…………..(3)
Where, Dt – Tapped density of the powder , Db – Bulk
density of the powder
Hausner’s ratio= Dt/Db= Vb/Vt……………….(4)
2.2.4.4. Angle of repose (Θ)
The frictional forces in a loose powder can be measured by
the angle of repose. This is the maximum angle possible
between the surface of a pile of powder and the horizontal
plane. Sufficient quantities of drug were passed through a
funnel from a particular height (2 cm) onto a flat surface until
it formed a heap, which touched the tip of the funnel. The
height and radius of the heap were measured. The angle of
repose was calculated using the formula (Srinivas et al., 2008).
Angle of repose (θ) = tan-1 (h/r)……………..(5)
Where, h – Height of the pile in cm, r – Radius of the pile
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2.2.5. Optimization of formulation using factorial design
A Full factorial Design for two factors at three levels each
was selected to optimize the response of the variables. The
two factors, the percentage of the superdisintegrants SSG and
Ac Di Sol and the factor levels were suitably coded. The
disintegration time in Sec and percentage drug release were
taken as the response variables. In this design, two factors are
evaluated, each at three levels, and experimental trials were
performed for all possible combinations. All other formulation
variables and processing variables were kept invariant
throughout the study. The effect of the two independent
variables amount of SSG (X1) and Croscarmelose (X2) on the
response (Y) was observed. Various response surface
methodology (RSM) computations for the current
optimization study were performed employing Design-Expert
software (Version 11, Stat-EaseInc., Minneapolis, MN).
Polynomial models including quadratic terms were generated
for all the response variables. In addition, 2-D contour plots
and 3D graphs were constructed using the output files
generated by the Design-Expert software. The significance of
these parameters on the variables was assessed by analysis of
variance (Two-way ANOVA). After fitting of the mathematical
model, the desirability function was used for the optimization.
During optimization of the formulations, the responses were
combined to find a product having the desired characteristics.
The desirability function combines all the responses into one
variable to predict the optimum levels for the independent
variables. A desirability value of 0 represents an unacceptable
value for the responses, and a value of 1 represents the most
desired value for the responses. Further, the optimized
formulations as selected by the design were prepared and the
parameters were observed and compared to the expected
values as given by the design.
2.2.6. Post compression Evaluation
2.2.6.1 Size and shape
The size and shape of the tablet were determined by using
screw gauge.
2.2.6.2. Tablet thickness
Tablet thickness is an important characteristic in
reproducing appearance and also in counting by using filling
equipment. Some filling equipment utilizes the uniform
thickness of the tablets as a counting mechanism. Ten tablets
were taken and their thickness was recorded using Vernier
Calliper.
2.2.6.3. Uniformity of weight
Twenty tablets were taken and their weight was
determined individually and collectively on a digital weighing
balance. The average weight of one tablet was determined
from the collective weight. % weight variation was then
determined for all the tablets individually and checked
whether they are within the prescribed limits (Malakar et al.,
2010).
2.2.6.4. Tablet hardness
Hardness of tablet is defined as the force applied across
the diameter of the tablet in the order to break the tablet. The
resistance of the tablet to chipping, abrasion or breakage

under condition of storage transformation and handling before
usage depends on its hardness. Hardness of the tablet of each
formulation was determined using Monsanto Hardness tester
(Malakar et al., 2010).
2.2.6.5. Friability
It is measured of mechanical strength of tablets. Roche
friabilator was used to determine the friability by following
procedure. Pre weighed tablets (10 Nos) were placed in the
friabilator and rotated at 25rpm for 4 minutes. At the end of
test tablets were dusted and reweighed, the loss in the weight
of tablet is the measure of friability and is expressed in
percentage as (Malakar et al., 2010).
% Friability = Loss in weight/Initial weight x 100……. (6)
2.2.7. Disintegration test
The test was carried out on 6 tablets using the apparatus
specified in I.P.-1996 distilled water at 37°C ± 2⁰C was used as
a disintegration media and the time in seconds is taken for
complete disintegration of the tablet with no palatable mass
remaining in the apparatus was measured (Ravikumar et al.,
2010).
2.2.8. Drug content
10 tablets of each formulation were powdered. Powder
equivalent to 100 mg of aceclofenac was weighed and
trasferred to 100 mL volumetric flask, initially about 50 mL of
phosphate buffer 7.4 was added and flask was shaken
thoroughly and the volume was made upto 100 mL with the
buffer solution. The resulting solution was filtered. From this 1
mL was taken and diluted to 100 mL with buffer solution.
From this 10 mL was taken and diluted to 10ml. From the
resulting solution, drug content was estimated at 273 nm
using UV spectrophotometer taking phosphate buffer as blank
(Ravikumar et al., 2010).
2.2.9. Drug release
Drug release studies were done in phosphate buffer pH 7.4
as dissolution media by using USP type II dissolution
apparatus (paddle type). The assembly is kept in a jacket
vessel of water maintained at 37± 0.5⁰C and 50 rpm speed. The
dissolution studied was carried out for 50 min. 10 mL of
samples were collected at 2 min time interval for first 10 min
followed by 10 mL of samples at 10 min time interval, and then
filtered. It was replaced immediately with equal amount of
fresh buffer. The samples were then analysed
spectrophotometrically after suitable dilution at a wavelength
of 273 nm, taking phosphate buffer as blank (Chakraborthy et
al., 2008).
2.2.10. Drug excipients compatibility studies
Studies of drug excipient compatibility represents an
important phase in the pre-formulation stage of new dosage
form development as it is most desirable for consistent
efficacy, safety, and stability of drug product. The successful
formulation of solid dosage form depends on careful selection
of excipients which are added to facilitate administration, to
promote consistent release and bioavailability of drug and
protect it from degradation. FTIR and DSC were performed for
excipients, drug and formulation (Patel et al., 2010).
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2.2.10.1. FT-IR spectroscopy study

and R2=0.994, showing linearity of the graph.

The FTIR analysis was carried out of the pure drug,
excipients and the formulation to evaluate the physical
stability and compatibility of the drug with the excipients. 10
mg of the sample were taken in a mortar and triturated. A
small amount of the triturated sample was taken onto the
sample holder and scanned from 400cm-1 to 4000 cm-1 in FTIR spectrophotometer (Bruker Alpha-E, modedl no10059736). The spectra obtained were compared and
interpreted for the functional group peaks (Shah et al., 2010).

2.3.3. Formulation of tablet
Fast dissolving tablets containing 100 mg of aceclofenac
were prepared by direct compression method. All the
ingredients were mixed uniformly with addition of
magnesium stearate and talc at the end. The prepared powder
blend was evaluated for various pre-compression parameters
like bulk density, tapped density, angle of repose,
compressibility index and Hausner ratio.

2.3.1. Pre-formulation study of Aceclofenac

2.3.4. Pre-compression parameters
The aceclofenac powder mixture for direct compression
was prepared. The prepared aceclofenac mixture was then
evaluated for angle of repose, bulk density, tapped density and
Carr’s index, Hausner ratio. The bulk density and tapped
density of the powder was found to be range of 0.62 to 0.68
gm/mL and 0.61 to 0.65 gm/mL respectively. The angle of
repose varied from 32.41⁰ to 33.96⁰ which indicate good flow
properties of the powder. Hausner ratio was ranged between
0.92 to 0.98, while the compressibility index was in the range
of 4.78 to 7.65. These values indicate that the powder mixture
of all batches of formulation exhibited good flow properties.
Results of all the pre-compressional parameters performed on
aceclofenac for formulations are shown in Table 2.

2.3.1.1. Organoleptic properties

2.3.5. Direct Compression of Tablets

Organoleptic properties of drug were evaluated and result
obtained. The drug was in the form of white powder with
characteristic odour and bitter taste.

The direct compression was performed using the drug &
excipients using 8mm punch and the Tablet obtained were as
desired with specific thickness and hardness so as to proceed
for the further experimental process.

2.2.10.2. Differential scanning calorimetry (DSC) study
A Differential scanning calorimeter (Perkin Elmer (USA),
Model- jade DSC) was used for determining the compatibility
of drug and the excipients. Individual sample of pure drug,
excipients and the formulation were weighed to about 5mg in
the DSC aluminum pan and scanned in the temperature range
of 50-300⁰C in nitrogen environment. A heating rate of 10⁰C
per minute was used, and the thermogram was reviewed for
evidence of any interaction (Shah et al., 2010).
2.3. Results and Discussion

2.3.1.2. Solubility determination

2.3.6. Formulation optimization using the desirability
function

Solubility of drug was determined in different solvents.
The drug was found to be soluble in water and 0.1 M HCl,
sparingly soluble in phosphate buffer and insoluble in ethanol.

The aim of pharmaceutical formulation optimization is
generally to find the levels of the variable that affect the
chosen responses and determine the levels of the variable
from which a robust product with high quality characteristics
may be produced. All the measured responses that may affect
the quality of the product were taken into consideration
during the optimization procedure. Upon “trading off”
different response variables, the following criteria were
adopted: disintegration time minimized and drug release
maximized. The responses of factorial formulations suggested
SSG and Croscarmelose in (1:4) as the optimized formulations.

2.3.1.3. Melting point determination
The melting point of the drug sample was found to be
150oC, which matched the melting point as reported in official
pharmacopoeia (I.P). This reveals that drug sample is
retaining the desired property of purity.
2.3.2. UV analysis of drug
Calibration graph for the drug Aceclofenac was prepared
in phosphate buffer pH 7.4 with standard equation y =0.028x

Table 1: Formulations of aceclofenac tablet.
Drug

F1
mg

F2
mg

F3
mg

F4
mg

F5
mg

F6
mg

F7
mg

F8
mg

F9
mg

F 10
mg

F11
mg

F12
mg

F13
mg

DCP

50

62.5

62.5

60

57.5

55

57.5

55

52.5

50

55

52.5

50

MCC

50

50

50

50

50

50

50

50

50

50

50

50

50
10

HPC

10

10

10

10

10

10

10

10

10

10

10

10

Xantham gum

15

15

15

15

15

15

15

15

15

15

15

15

15

SSG

10

0

2.5

2.5

2.5

2.5

5

5

5

5

7.5

7.5

7.5

AC-DI-SOL

5

2.5

0

2.5

5

7.5

2.5

5

7.5

10

2.5

5

7.5

Talc

5

5

5

5

5

5

5

5

5

5

5

5

5

Magnesium
stearate

5

5

5

5

5

5

5

5

5

5

5

5

5

Aceclofenac

100

100

100

100

100

100

100

100

100

100

100

100

100

Total

250

250

250

250

250

250

250

250

250

250

250

250

250
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The selected optimized formulation was prepared and the
observed values were found to be quite comparable to the
predicted values.

properties of the powder. Hausner ratio was ranged between
0.92 to 0.98, while the compressibility index was in the range
of 4.78 to 7.65. These values indicate that the powder mixture
of all batches of formulation exhibited good flow properties.
Results of all the pre-compressional parameters performed on
aceclofenac for formulations are shown in Table 2

2.3.1.2. Solubility determination
Solubility of drug was determined in different solvents.
The drug was found to be soluble in water and 0.1 M HCl,
sparingly soluble in phosphate buffer and insoluble in ethanol.

2.3.5. Direct compression of tablets
The direct compression was performed using the drug &
excipients using 8mm punch and the Tablet obtained were as
desired with specific thickness and hardness so as to proceed
for the further experimental process.

2.3.1.3. Melting point determination
The melting point of the drug sample was found to be
150oC, which matched the melting point as reported in official
pharmacopoeia (I.P). This reveals that drug sample is
retaining the desired property of purity.

2.3.6. Formulation optimization using the desirability
function

2.3.2. UV analysis of drug

The aim of pharmaceutical formulation optimization is
generally to find the levels of the variable that affect the
chosen responses and determine the levels of the variable
from which a robust product with high quality characteristics
may be produced. All the measured responses that may affect
the quality of the product were taken into consideration
during the optimization procedure. Upon “trading off”
different response variables, the following criteria were
adopted: disintegration time minimized and drug release
maximized. The responses of factorial formulations suggested
SSG and Croscarmelose in (1:4) as the optimized formulations.
The selected optimized formulation was prepared and the
observed values were found to be quite comparable to the
predicted values.

Calibration graph for the drug Aceclofenac was prepared
in phosphate buffer pH 7.4 with standard equation y=0.028x
and R2=0.994, showing linearity of the graph.
2.3.3. Formulation of tablet
Fast dissolving tablets containing 100 mg of aceclofenac
were prepared by direct compression method. All the
ingredients were mixed uniformly with addition of
magnesium stearate and talc at the end. The prepared powder
blend was evaluated for various pre-compression parameters
like bulk density, tapped density, angle of repose,
compressibility index and Hausner ratio.
2.3.4. Pre-compression parameters

2.3.7. Post compressional evaluations

The Aceclofenac powder mixture for direct compression
was prepared. The prepared Aceclofenc mixture was then
evaluated for angle of repose, bulk density, tapped density and
carr’s index, hausner ratio. The bulk density and tapped
density of the powder was found to be range of 0.62 to 0.68
gm/mL and 0.61 to 0.65 gm/mL respectively. The angle of
repose varied from 32.41⁰ to 33.96⁰ which indicate good flow

The results of physicochemical evaluation of prepared
tablets are shown in table 3. The tablets were evaluated for
weight variation, hardness, friability and drug content. The
hardness was found to be in the range of 2.5 to 3.5 kg/cm2
showing acceptable hardness and friability loss was found to
be less than 1%. The thickness of all tablets were between

Table 2: Pre-compression parameters

Table 3: Post compressional evaluation

Formulation
code

Angle of
Repose
(θ)

Bulk
Density
(gm/cm3)

Tapped
Density
(gm/cm3)

Hausner
ratio

Carr’s
index
(%)

Formulation
Code

Thickness
(mm)

Hardness
(Kg/cm2)

Friability
(%)

Weight
Variation
(%)

Drug
Content
(%)

Disintegration Time
(sec)

F1

32.45

0.65

0.64

0.98

4.78

F1

4.47

2.5

0.40

0.67

91.23

18

F2

32.54

0.66

0.63

0.95

5.23

F2

4.56

2.5

0.42

0.78

95.32

24

F3
F4

33.01
33.87

0.64
0.62

0.62
0.61

0.96
0.98

5.35
7.65

F3

4.52

3.5

0.32

1.02

98.58

25

F5

33.17

0.67

0.64

0.95

6.25

F4
F5

4.52
4.56

2.5
2.5

0.25
0.16

0.54
0.49

93.25
94.25

23
21

F6

32.63

0.65

0.63

0.96

5.63

F6

4.32

2.6

0.36

0.89

99.32

20

F7
F8

32.41
33.63

0.69
0.64

0.64
0.62

0.92
0.96

7.52
6.66

F7

4.25

2.6

0.45

0.94

97.37

20

F9

33.96

0.67

0.66

0.98

6.85

F8
F9

4.63
4.98

2.6
2.5

0.22
0.33

0.89
0.98

94.65
96.65

20
19

F10

33.86

0.67

0.65

0.97

5.23

F10

4.25

3.01

0.42

0.54

91.32

17

F11

33.45

0.68

0.64

0.94

5.66

F11

4.32

2.5

0.42

0.83

92.23

16

F12

33.23

0.63

0.60

0.95

7.32

F12

4.32

2.5

0.32

0.75

98.11

16

F13

33.56

0.64

0.62

0.96

6.66

F13

4.34

2.6

0.34

0.56

95.67

15

Table 4: Experimental and predicted responses for optimized formulation
Predicted

Observed

Disintegration
Time (Sec)

Drug
Release (%)

Disintegration
Time (Sec)

Drug Release
(%)

17

65.2

18

66.2
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70

F1
F2

60

F3

50

F4
F5

40

F6
F7

30

F8

20

F9
F11

10

F12
F13

0
0

10

20

30

40

50

60

Time in min

Figure 1. Drug Release Profile of the Formulations

Figure 2a. Effect of Ac di Sol and SSG on Disintegration time

Figure 2b. Effect of Ac di Sol and SSG on Drug release

Figure 3. IR Spectrum of drug, all excipients and formulation 6.
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Figure 4. DSC thermogram of the mixture of all excipients drugs and formulation.(DCP=Dicalcium phosphate, ACE=Aceclofenac, HPC=Hydroxy propyl
cellulose, MCC=Microcrystalline cellulose, SSG=Sodium starch glycolate, CCS=Cross carmellose sodium, MG ST=Magnesium stearate , F6=Formulation 6)

4.25 to 4.98 mm. Weight variation of all tablets were found to
be in the range of 0.49 to 1.02 % which were found to be
within the limits. The drug content of all tablet were found to
be in 91.23 to 99.32% respectively.
2.3.8. Disintegration test
The test was carried out on 6 tablets using the apparatus
specified in I.P.-1996 using distilled water at 37 ± 2°C as a
disintegration media. All the tablets showed rapid
disintegration showing complete disintegration at 15 to 25
seconds. Shortest DT was observed in F13 formulation,
because of the use of super-disintegrants (Sodium starch
glycolate Crosscarmellose sodium) in 3:3 ratio, due to which
the rapid disintegrating behaviour of the tablet was seen.
2.3.9. Dissolution studies
In vitro release of drug was performed in USP type II
dissolution test apparatus using phosphate buffer (pH 7.4) as
dissolution media and dissolution was continued for 50 min.
The drug release of the entire tablet was in the range of 50%60% in 50 mins. Formulations F6 showed maximum release
showing up to 61% drug release in 50 min containing SSG and
Croscarmellose in (1:3) ratio. Although the fastest
disintegration was obtained with F13 with SSG and
croscarmelose (3:3) which however showed a release of only
18% which indicates release retardant effect of increasing
amount of SSG. The drug release profiles of all formulations
are shown in Figure 1.
2.3.10. Drug excipients compatibility studies
2.3.10.1. (FT-IR) study
The FT-IR was performed for drug, excipients and the
formulation. From the FT-IR study it is clearly understood the
major FT-IR bands of the pure drug were also present in the
formulation. This confirms that there are no drug excipient
interactions present. The results are shown in Figure 2.

2.3.10.2. Differential Scanning Calorimetry (DSC) Study
DSC studies of the pure drug, excipient and formulation
were carried out to determine if there was any interaction
between the drug and the excipient. The thermogram of
Aceclofenac showed a sharp endothermic peak at 158.52°C,
which was found to be intact in the formulation showing
melting point at 154.15°C. Thus, the thermal data did not
reveal any interaction between the drug and the excipients in
the final formulation. The results obtained have been shown
in Figure 3.
Conclusion
It was concluded from the present research work that fast
dissolving tablet of Aceclofenac can be successfully prepared
by direct compression method and statistically optimised
using Design Expert. The prepared tablets have shown good
pre compression parameters and post compression
parameters within the acceptable limits. The drug release of
the tablet was in the range of 50%-60% in 50 mins and rapid
disintegration within 15 to 25 seconds and demonstrated
good powder flow ability and complied the pharmacopeias
requirement for tablet properties. The rapid disintegration
was due to the superdisintegrants sodium starch glycolate and
cross carmellose sodium and their combination. It has been
observed that cros carmelose is a better superdisingrants. SSG
although is a good superdisintegranst but has release
retardant effect on tablets hence needs to be used carefully.
The SSG and Croscarmelose in (1:4) was found to be the
optimized combination and showed disintegration in 18sec
and up to 66% release in 50 min. Hence the formulated tablet
can be used for effective and rapid treatment and
management of the acute pain and inflammation in
rheumatoid arthritis, osteoarthritis and ankylosing
spondylitis.
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