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Abstract—Obijectives: The purpose of this study was to
determine the physicochemical properties of mefenamic acid
after going through the process cocrystallization using solvent
evaporation method and  characterization. Method:
cocrystallization process is made with 3 ratio (mefenamic
acid:ascorbic acid) that is 1:1, 1:2 and 2:1. Physicochemical
characteristic of the modified crystal form of aspirin was
investigated by polarizing microscopy, X-Ray Powder
Diffraction, FT-IR spectrophotometer, Differential Scanning
Calorimetry, and thermogravimetric analysis Results and
Discussion: Cocrystallization process is made with 3 ratio
(mefenamic acid:ascorbic acid) that is 1:1, 1:2 and 2:1. Polarizing
microscope analysis showed the same crystal habit with
mefenamic acid standard. Analysis melting point by DSC showed
230,3°C (mefenamic acid standard), 229,4°C (1:1), 228,2°C (1:2)
and 232,5°C (2:1). The infrared spectrum showed wavelength
shift in all samples but not significant. Diffractogram pattern
showed new peaks in all samples. Based on the characterization
shows that cocrystal formed. The solubility test of the samples
1:1, 1:2 and 2:1 showed increases in solubility compared to
mefenamic acid standard. Conclusion: The new crystalline phase
has been formed from mefenamic acid and ascorbic acid which
has higher solubility than its pure material.
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. INTRODUCTION

Generally, pharmaceutical preparations contain medicinal
ingredients and excipients. The combination of two or more
active ingredients and also with excipients can cause physical
and chemical transformations and interactions of solids [1].
Such interactions can cause changes in the physicochemical
properties of drug ingredients such as stability [2], [3],
solubility [4], dissolution rate profile [5], degree of crystallinity
and hygroscopicity [6].

In order to improve the bioavailability and dissolution rate
of drugs, cocrystallization method has been proposed
intensively. In principle, cocrystallization is the interaction
between drugs and coformers excipient. Cocrystal is a crystal
structure consisting of at least two components, where
components are a possible atom, ion or molecule [7]. This
crystallization technique is a possible modification of
physicochemical  properties of active pharmaceutical
ingredients (API) leading to intrinsically stable drug molecular
activity [8].

Mefenamic acid (MA) is a nonsteroidal anti-inflammatory
drug (NSAID) group. MA is a derivative of anthranilic acid

(phenomic). This drug has analgesic and antipyretic activity
and also has a small anti-inflammatory effect. Mefenamic acid
has a small solubility in water (0.0041 g / 100 mL) at 25°C and
0.008 g / 100 mL at 37°C at pH 7.1. MA belongs to
Biopharmaceutical Classification System class Il with low
solubility and high permeability [9].

The purpose of the present work was to prepare cocrystal of
mefenamic acid using ascorbic acid as coformer and evaluate it
for physicochemical characterization and dissolution rate
study.

1. MATERIAL AND METHOD

A. Material

Mefenamic acid (MA) and ascorbic acid (AA) was purchased
from PT. Indofarma. Methanol and tetrahydrofuran was
obtained from Merck Chemical (Germany).

B. Procedure

Several standard mefenamic acid and ascorbic acid are
weighed in each molar ratio i.e. 1: 1, 1: 2 and 2: 1, then put
into the beaker glass. Then it is dissolved in a mixed solvent
(tetrahydrofuran and methanol) until it disappears completely.
The solution is evaporated at room temperature.
Characterization of solid phase is carried out at the resulting
precipitate.

C. Analysis by polarization microscopy

Characterization performed on mefenamic acid and ascorbic
acid raw materials, crystal MA:AA 1:1, 1:2, and 2:1. The
sample used was only a spatter tip and then observed on a
polarizing microscope at 200x magnification.

D. Analysis by DSC

About 10-20 mg of powder sample is placed in an alumina
container on the DSC instrument. Thermal analysis carried out
in a temperature range of 30-250 °C with a heating rate of 20 °
C per minute and with nitrogen gas flow.

E. Analysis by FTIR

The powder was measured by an infrared spectrophotometer
using a KBr tablet. The absorption spectrum was recorded at
wavenumbers from 400-4000 cm'L.
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F. Analysisby PXRD

This test i carried out on mefenamic acid and ascotbic acid
raw material and crystal samples (MA: AA). Recorded at an
angle of 20 (5-45°) using a radiation X-Ray diffractometer
with Cu as an anode material and graphite monochromator,
operatedat a voltage of40kV, current of 30 mA.

G. Solubility measurement

Mefenamic acid and the sample were weighed as much as 50
mg in 10 mL of water and then put into vials. Then stir using a
magnetic stirrer until the solution i saturated at room
temperature. The filtrate was then measured forabsoption at a
wavelength 0of296 nm.
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HI.  RESULTS AND DISCUSSION

The habit crystal of an API s one of the important
parameters in the manufacture of pharmaceutical preparations
that can affect its mechanical properties and affect the
performance of the final dosage form [10]. From Figure 1 with
polarized microscope the crystal habit of MA:AA has different
crystal habit compared to pure components.

FTIR spectroscopy is excellent technique for characterizing
and studying cocrystallization and solvate/hydrate formation
[13]. The IR spectrum (Figure 2) of MA showed peak at 3310,
3013 cm’' (corresponding to N-H and O-H respectively) and
1653 cm™ (C=0, ketone group vibration). The FT-IR spectra of
all sample crystal MA:AA after cocrystallization showed no
distinct shift. This results suggesting that MA and AA there is
no physical interaction accour such as hydrogenbonding
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Figure 2: FTIR spectrum



ATLANTIS
PRESS

One method for determining crystal properties s by
thermal analysis using DSC. This thermal instrument analyzes
the change in enthalpy and melting temperature of a crystal
[11]. Changes in the melting point can be related to changes in
the geometry and crystallinity of the sanple during preparation
[12]. The results of thermal analysis using DSC are carried out
with temperatures starting from 30-250° C. Based on the DSC
thermogram (Figure 3), the melting point obtained in each
sample s almost the same as mefenamic acid (untreated). The
mefenamic acid showed a melting point of 230.3°C, ascorbic
acid 196.4°C, sanple 1:1 229.4°C, sample 1:2 228.2°C and in
sample 2:1 232.5°C.

A
0 50 100 150 200 250 300
Temperatur (°C)
Figure 3. DSC thermograms of (A) MA, (B) AA, (C) 1:1, (D)
1:2, (D) 2:1

Diffractogram analysis is carried out to identify a cocrystal
form by comparing the location and intensity of the lines on the
diffractogram against the lines in known samples. the solid
phase of ascorbic acid shows a high degree of crystallinity
characterized by distinctive interference peaks in the powder
X-Ray diffraction pattem image (Figure 4 ). Mefenamic acid
has a typical mterference at 2 theta = 6.3; 13.8; 21.4; 26.2
while ascorbic acid at 2 theta=10.6; 17.5; 28.1.

Figure 4: X-Ray Diffraction pattern
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Powder X-Ray diffractogram resulting from the interaction
between mefenamic acid and ascotbic acid has the same
diffraction pattern with mefenamic acid and ascorbic acid
without treatment, only differing in the peak mterference
intensity which shows different degrees of crystallinity. this
indicates that there is no physical interaction (cocrystal), but a
conglomeration of the two crystalline phases i asolid state or
often referred toas a simple eutectic mixture.

Basically the dissolution rate i measured from the amount
of active substance dissolved m a certain time nto a liquid
medium whose volume i known at a relatively constant
temperature. The purpose of the dissolution test is to find out
how much standard mefenamic acid or contained in the sample
dissolved in a certain conditionand time.
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Figure 5: Dissolution rate profile

The test is carried out on all sanples for 30 minutes
(Figure. 5) percent dissolved for 30 minutes for mefenamic
acid, MA: AA matio of 1: 1; 1: 2; and 2: 1, respectively 0.13%,
1.5%, 1.48% 10.96%. From these data it can be seen that all
samples with a ratio of 1: 1, 1: 2 and 2: 1 can increase the
dissolution rate compared to standard mefenamic acid. From
this data it can be seen that all crystak resuling from the
solvent evaporation increase the dissolution rate compared to
standard mefenamic acid.

IV. CONCLUSION

The co-crystallization method between mefenamic acid and
ascotbic acid produces a simple eutectic mixture. The rate of
dissolution of mefenamic acid from co-crystallization with
ascotbic acid can significantly increase compared to single
mefenamic acid.
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