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Formulation and evaluation of orally disintegrating
tablet containing taste masked mirtazapine

Abstract

Objective: This study aims to prepare the taste-masked granules of Mirtazapine by mass
extrusion technique and formulate it into an oral dispersible tablet using different super
disintegrates.

Methods: Taste masked granules of mirtazapine were prepared by mass extrusion
technique using Eudragit EPO in different ratios. The drug-polymer ratio was optimized
based on the percent drug release in SSF and SGF. Taste masking efficacy of drug-polymer
complex was determined by developing the bitterness threshold value of Mirtazapine. The
selected drug-polymer complex was formulated into an oro-dispersible tablet by direct
compression method. A randomized design was used to investigate individual effect of
three different super disintegrates each in different concentrations. Ten formulations were
developed including a controlled formulation without the addition of superdisintegrants.
A comparative study was done based on various pre-compression and post-compression
parameters.

Results: Eudragit EPO was able to mask the bitter taste of Mirtazapine effectively in 1:2
ratio by mass extrusion method. The minimum disintegration time and wetting time was
found to be 13.6+2.7 and 18.1340.24 seconds with the formulation containing crospovidone
5% (F9). It was found that the wetting time and disintegration time followed the order
SSG>CCS>CPV. The selected best formulation was subjected to an incompatibility study
design. The IR spectrum showed that all the excipients were chemically compatible.

Conclusion: Thus, in this study unpalatable taste of Mirtazapine was masked using
Eudragit EPO polymer by mass extrusion technique, and superdisintegrants were added to
prepare orally disintegrating tablets of Mirtazapine. This research work suggests a rapid,
simple and cost effective method for formulating Mirtazapine ODT.
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Introduction

One of the major properties governing the patient compliance
of the drug is its taste.! Oral administration of the bitter drug with
an acceptable degree of palatability is a key issue for health care
providers. To achieve better compliance and therapeutic value for the
patient and more business and profits for the company main practical
problem that confronts a pharmacist is to mask the unpleasant taste of
the drug.> Major taste-masking efforts are required before acceptance
of the drug for marketing. It is important at this point to introduce
some basic concepts related to the taste masking of the drug. The basic
concept behind the taste masking of any drug is based on the reduction
of'its solubility in the saliva so that the drug concentration in the saliva
will be lower than that of the threshold value. The desire for improved
palatability of formulations led to the development of various new
technologies for taste abatement. Many of these technologies were
successfully commercialized.> Comforts of drug administration and
patient compliance turned out to be an important consideration for the
design of dosage forms. Many technologies were developed for the
manufacturing of robust and versatile tablets with taste-masking and
controlling release pattern. One such approach is the Oro-dispersible
tablet. ODT’s offers a great advantage for patients having difficulty in
swallowing (dysphasia).* ODTs are solid dosage forms that rapidly
disintegrate in the mouth and are thus swallowed without the need
for water. In recent days ODTs technology that makes tablets dissolve

or disintegrate in the oral cavity without the intake of any additional
water drawn a great deal of attention.’ In present days ODTs for
various categories of drugs were developed.®

Formulating ODTs of poorly water-soluble drugs also improve
its oral bioavailability. But in ODTs, for palatability and patient
compliance taste of the drugs plays an important role. Many different
oral pharmaceuticals and bulking agents have unpleasant or bitter-
tasting components. So many different formulations are developed
with a desire to improve the palatability of the drug by improving
performance and suitability. Various technologies were developed
for improving the palatability of the drug formulation.” In the
present study bitter taste of the drug was masked by mass extrusion
technique using Eudragit EPO as a taste masking polymer in different
drug-polymer ratios. This technique involves softening the active
blends using the water-miscible solvent mixtures and expulsion of
the softened mass through extruder or syringes to get a cylinder of
products which is then formed into granules using blades or mortar
and pestle. The model drug, Mirtazapine (Figure 1) is an atypical
antidepressant having noradrenergic and specific serotonergic activity.
It belongs to the chemical series called piperazinoazepines. It acts by
blocking the histaminergic and muscarinic receptors and enhances
serotonin neurotransmission at the 5-HT, receptor. It is a tetracyclic
antidepressant that is usually prescribed to patients suffering from
major depression and anxiety. A large number of geriatric patients
were reported to be receiving this medication.®?
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Figure | Chemical Structure of Mirtazapine.

Eudragit EPO (Figure 2), a solid substance obtained from
Eudragit E100 polymer was selected for the taste masking. It is a
cationic copolymer based on dimethylaminoethyl methacrylate,
butylmethacrylate, and methyl methacrylate and chemically known
as poly(butyl methacrylate-co-(2 dimethylaminoethyl) methacrylate-
co-methyl methacrylate. Eudragit EPO shows excellent taste-masking
properties even at low film thickness. It can also be used to coat difficult
dosage forms, such as multi-particulate fast disintegrating tablets. It
is a polymer having low viscosity and high pigment binding capacity
and also has good adhesion and low polymer weight gain. It is soluble
in gastric pH up to 5.2 The oral bioavailability of mirtazapine is
found to be roughly 50% due to first-pass metabolism.® To enhance
its oral bioavailability many techniques were used to develop ODT’s
mirtazapine. However, the major problem associated with this drug
is its unpalatable taste. Therefore, in the present study, an attempt
was made to mask the bitter taste of mirtzapine by mass extrusion
technique using Eudragit EPO in different drug-polymer ratios and
later formulated it into more convenient and improved compliance
ODTs tablet using different superdisintegrants.
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Materials and methods

Mirtazapine USP and its reference standard were received from
Simca Laboratories Pvt. Ltd., Byasi, Bhaktapur, Nepal. Eudragit
EPO was received from Evonik Industries Pvt Ltd as a gift sample.
Excipients including MCCP 200, talc, magnesium stearate, sodium
starch glycollate, croscarmellose sodium, crospovidone, orange
flavor, and sucralose were received from Simca Laboratories Pvt. Ltd,
Byasi, Bhaktapur, Nepal as a gift sample. All other chemicals used
were of chemical grade.

Preparation of mirtazapine drug-polymer complex
using Eudragit EPO

The bitter taste of Mirtazapine USP was masked using Eudragit
EPO by mass extrusion technique.”*™" The drugs polymer complex
(DPC) inratio of 2:1, 1:1, 1:2 and 1:3 (w/w) were prepared. To prepare
granules of the drug-polymer complex, the drug was thoroughly
mixed with Eudragit EPO (powdered), as a given amount in Table 1,
in mortar and pestle for 10 minutes. Isopropyl alcohol (IPA) was added
slowly to the respective drug-polymer mix to form a gel. The prepared
gel was extruded manually through a 20 ml plastic syringe to make a
thread of the gel. After extrusion solvent from the extruded thread was
removed by drying it for 48 hours at room temperature. Subsequently,
the solidified gels were crushed using mortar and pestle to obtain
drug-polymer granules. Granules thus obtained were then passed
through sieve numbers 30 and 60 having a nominal mesh aperture of
590 pum and 250 pm respectively. The granules passed through each
sieve were evaluated separately for taste masking efficacy.

Determination of threshold bitterness concentration
of mirtazapine USP

The bitter taste threshold value of mirtazapine was determined
by a single-blind study, based on taste recognition by six healthy
volunteers from whom informed consent was obtained. A series of
mirtazapine standard solutions of five different concentrations ranging

CH 3 CH 3 CH 3 from 50 to 250pg/ml were prepared in distilled water. Each volunteer
| was asked to rinse their mouth well with distilled water before tasting.
Starting with the lower concentration the volunteers were instructed to
taste the standard solution by placing 1ml of the solution on the center
C C C of the tongue. The solution was retained in the mouth for 30 seconds
. 0 ~ Qi‘{-, .""Q'{-] "‘H'}{-} then asked to spat out and then the mouth was thoroughly washed with
( Hj i : | g | r distilled water. The bitterness level of the taste solution on a numerical
| U Q scale of 0: tasteless, 1: very slight (Threshold), 2.0: moderate, and 3:
N CH., | | bitter was then recorded and the next higher concentration was tasted
H Jl_"/ \“l--I_I/ L CH. CH after 10 minutes. The threshold value was selected from standard
A e e solutions of Mirtazapine as the lowest concentration that produced
Figure 2 Chemical Structure of Eudragit EPO. the sensation of bitter taste in human volunteers.'*
Table | Drug-polymer complex formulation
S.N. Drug-polymer ratio Weight of drug (g) Weight of polymer (g) Amount of IPA (ml)
| 2:01 10 5 7.5
2 1:01 10 10 10
3 1:02 10 20 15
4 1:03 10 30 20
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In-vitro evaluation of drug-polymer complex

The in-vitro taste was evaluated by determining drug release in
simulated salivary fluid (pH 6.8) to predict release in the human saliva.
Drug-polymer complex equivalent to 7.5mg of Mirtazapine USP was
placed in 10 mL of SSF and shaken for 30 seconds. The above mixture
was filtered through Whatman filter paper. The amounts of drug
released were analyzed spectrophotometrically at 289 nm and
were calculated by developing the calibration curve of mirtazapine
USP in phosphate buffer of pH 6.8. If the drug release in SSF is
found below the bitterness threshold value, it can be concluded that
the bitter taste of the drug can be masked in vivo.?*?! Percent drug
release in the simulated gastric fluid was determined by dissolving
drug-polymer complex (equivalent to 7.5 mg of Mirtazapine USP)
in 100 ml of SGF of pH 1.2 and analyzing the samples using UV—
Visible Spectrophotometer at A, 316nm. The percentage of drug
content was calculated by developing the calibration curve in SGF
of pH1.2.132%3 An optimum drug-polymer complex that showed
sufficient taste masking was selected for further study.

Table 2 Formulation Design
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Formulation of oral disintegrating tablets of taste-
masked mirtazapine: eudragit EPO granules by
disintegrants addition method

The direct compression method was used for the preparation of
oral disintegrating tablets after incorporating superdisintegrants
such as Sodium starch glycolate, Croscarmellose sodium, and
Crospovidone, in different concentrations. Ten formulations of oral
disintegrating tablets of taste-masked mirtazapine were prepared. A
randomized design was used for the formulation design in which nine
of the formulation contained one of the three disintegrants in different
concentrations (3%, 4%, and 5%), coded F1 to F9, and one formulation
without the addition of disintegrant for the comparative study coded
F10 (Table 2). The designed formulations were of batch sizes 100
tablets per batches and each tablet weight was adjusted to 120 mg. The
designed formulations were evaluated for different physico-chemical
properties. Effects of the addition of different concentrations of
superdisintegrants were studied and the best formulation was selected.

Fl F2 F3 F4 F5 F6 F7 F8 F9 FI10
DPC (equivalent to MTZ 7.5mg) 225 225 225 225 225 225 225 225 225 225
SSG (3,4,5%) 3.6 4.8 6 - - - - - - -
CCS (3,4,5%) - - - 3.6 4.8 6 - - - -
CPV (3,4,5%) - - - - - - 3.6 4.8 6 -
MCCP 200 (qgs) 87.3 86.1 849 873 86.1 849 873 86.1 849 909
Magnesium Stearate 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Talc 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Sucralose 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Sweet orange flavor 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
Total (mg) 120 120 120 120 120 120 120 120 120 120

Direct compression method

The orally disintegrating tablets of taste-masked mirtazapine
containing 22.5mg of DPC equivalent to 7.5mg of mirtazapine USP
were prepared by using MCCP 200, as a directly compressible diluent;
Sodium starch glycolate, croscarmellose sodium, and Crospovidone
were tried as superdisintegrants. The specified quantity of DPC and
excipients were weighed precisely. All the excipients were passed
through #60 mesh and were mixed with DPC geometrically in the
poly-bag for 5 minutes. The blended powders were compressed in
16 stations rotary compression machine (Cadmach) by using a 7mm
round biconvex punch with the letter “S” embossed on the upper
surface and break-line on the lower surface. The weight of the tablet
was maintained to be 120 mg.

Evaluation of blended powders

Blended powders were evaluated for bulk density, tapped density,
and carr’s compressibility index. All the formulations showed good
flow property.

Post compression evaluation of tablet

Compressed tablets from each batch were evaluated for various
parameters like hardness, thickness, weight variation, diameter, and
friability percent.

Determination of wetting time

A piece of tissue paper (12 X 10.75 cm) folded twice was placed in
a Petri-dish (internal diameter = 9cm) and 10 ml of water containing
Eosin is added to it. A tablet is placed on the surface of the tissue
paper and the time required for water to reach the upper surface of the
tablet is noted as a wetting time. Three tablets from each formulation
were randomly selected and the mean + standard deviation (sd) for the
complete wetting time was measured by three trials for each batch.?628

Determination of in-vitro disintegration time

The In-vitro disintegration time was determined by using the
Disintegration Test Apparatus. The study was carried out in distilled
water (900 ml) maintained at temperature 37+2°C. One tablet was
placed in each of the six tubes of the disintegration apparatus. The time
taken for complete disintegration with no palatable mass remaining in
the apparatus was measured.

Drug content uniformity

For the preparation of the standard solution, 50 mg of Mirtazapine
was weighed accurately and added to 50 ml of 0.1N hydrochloric acid
in a volumetric flask. It was then shaken and volume was made up
to 100 ml with the medium. 1 ml of the solution was pipette out and
diluted to 50 ml with the medium. For the preparation of the sample
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solution, 5 tablets from each batch were taken in a 100 ml volumetric
flask, and volume was made up to the mark with 0.1N hydrochloric
acid. It was then stirred well and filtered separately. 10 ml of the
filtered solution was then diluted to 50 ml with the same medium. The

Absorbanceof sample , Weight of standard

Absorbance of standard 100

An acceptance criterion is 85 to 115 % of the stated amount of
Mirtazapine. This procedure was followed for 5 tablets from each
formulation. The mean and standard deviation values were calculated.

In-vitro dissolution study

In-vitro dissolution studies of compressed tablets were conducted
using USP type II apparatus (paddle). 900 ml of 0.IN HCI was
used as the dissolution medium and paddle rpm was maintained at
50. Aliquot of dissolution medium equal to 10 ml was withdrawn
at sampling time 5, 10, and 15 minutes and the dissolution media
volume were complemented with a fresh and equal volume of blank
media. The aliquot was filtered through Whatman filter paper and
the amount of Mirtazapine released from the tablet was determined
spectrophotometrically at a wavelength of 316 nm.

Results and discussions

Determination of threshold bitterness concentration
of mirtazapine USP

During the determination of bitterness threshold concentration, all
the volunteers felt the sensation of bitterness, within 30 seconds at the
concentration of 100pg/ml. The scoring obtained from the volunteers
is summarized in Table 3. From the scoring obtained it was observed
that the concentration of 50pg/ml of mirtazapine USP solution have
no detectable bitter taste whereas, concentrationl00pg/ml have a
slightly bitter taste that was detectable. The bitterness increased with
the increasing concentration of mirtazapine solution. Therefore, it was
concluded that the threshold concentration of mirtazapine USP, that
trigger the sensation of bitter taste was 100pg/ml. For the drug to be
taste-masked, the release of the drug in simulated salivary fluid (pH
6.8) should be less than the bitterness threshold value.

Table 3 Determination of bitterness threshold value (Scores obtained from
volunteers)

Volunteer 50pg/  100pg/ 150ug/ 200ug/  250ug/
Conc. ml ml ml ml ml

A 0 | 2 2 3

B 0 | | 2 2

C 0 | 2 2 3

D 0 | 2 3 3

E 0 | 2 2 3

F 0 | | 2 3

[0: tasteless, |: very slight (Threshold), 2: moderate, 3: bitter]
Calibration curve
Determination of calibration curve in phosphate buffer of pH 6.8

From the scanning of mirtazapine in UV/Vis spectrophotometer,
A, of mirtazapine was found at 289 nm in phosphate buffer pH
6.8. So, the wavelength of 289nm was used for further observations.

Copyright:
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absorbance of both the sample and standard solution was measured
spectrophotometrically at 316 nm using 0.1N HCl as blank. The drug
content in percentage was calculated by using the formula

1,1
1 ,100,50, % Purity of standard
50 7.5 10

(1)
Dilute solution of (7.53pug/ml, 15.06pg/ml, 22.59ug/ml, 30.12pg/ml,
and 37.65 pg/ml) mirtazapine were prepared in phosphate buffer of
pH 6.8 for mirtazapine USP reference standard (RS). The absorbance
of the individual solution was observed at 289 nm in a UV-visible
spectrophotometer (Shimadzu 1800). A calibration curve was prepared
by plotting absorbance versus concentration of mirtazapine. The linear
regression equation obtained for the mirtazapine calibration curve in
phosphate buffer of pH 6.8 at 289nm was [0.025* concentration in pg/
ml] - 0.008 with the regression coefficient of 0.998 which suggested
a good correlation among the measured values. The absorbances
obtained from these sample solutions are given in Table 4. The plotted
calibration curve for mirtazapine RS in phosphate buffer of pH 6.8 is
given in Figure 3.1.

Table 4 Absorbance for various concentration of mirtazapine solution in
phosphate buffer of pH 6.8

S.N. Concentration (ug/ml)  Absorbance at 289nm
| 7.53 0.171
2 15.06 0.386
3 22.59 0.579
4 30.12 0.753
5 37.65 0.957
12 4
14 y=0025x -0.012
R*=0.998
, 081
g 06 -
e 04 4
0.2 4
0 T T T T T T T !
0 5 10 15 20 25 30 35 40

Concentration (ug/ml)

Figure 3.1 Calibration curve of Mirtazapine USP RS in Phosphate buffer (pH
6.8).

Determination of calibration curve in 0.1N HCI (pH 1.2)

From the scanning of mirtazapine in UV/Vis spectrophotometer,
A, of mirtazapine was found at 316nm in 0.1N HCI pH 1.2. So,
the wavelength of 316nm was used for further observations. Dilute
solutions of (4.032, 8.064, 12.096, 16.128, and 20.16ug/ml)
mirtazapine were prepared in 0.1N HCI of pH 1.2 for mirtazapine USP
RS. The absorbance of the individual solution was observed at 316
nm in a UV-visible spectrophotometer (Shimadzu 1800). A calibration
curve was prepared by plotting absorbance versus concentration of

mirtazapine.

The linear regression equation obtained for the mirtazapine
calibration curve in 0.1N HCl at 316nm was [0.039 X concentration in
pg/ml] - 0.02 with the regression coefficient of 0.999 which suggested
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linear correlation among the measured values. The absorbance’s
obtained from these sample solutions are given in Table 5. The plotted
calibration curve for mirtazapine RS in 0.1N HCl is given in Figure
3.2.

09 -
0.8 -
0.7 A
0.6 -
0.5 A
0.4 4
0.3 A
0.2
0.1 A

y=0.039x -0.020
R*=00999

Ahsorbance

T T T |
0 5 10 15 20 25
Concentration (ug/ml)

Figure 3.2 Calibration curve of Mirtazapine USP RS in 0.IN HCI (pH 1.2).

Table 5 Absorbance for various concentration of mirtazapine solution in
0.IN HCI

S.N. Concentration (ug/ml)  Absorbance at 316nm
[ 4.032 0.145

2 8.064 0.297

3 12.096 0.45

4 16.128 0.621

5 20.16 0.784

In-vitro evaluation of taste-masked drug-polymer
complex

In this research taste-masked granules of mirtazapine were prepared
using Eudragit EPO polymer by mass extrusion technique. Different
ratios of the drug-polymer complex were prepared and tested for taste
masking efficacy. For the evaluation of the taste masking effectiveness
of the different drug-polymer ratio, it was subjected to a simple /n-
vitro release study in phosphate buffer of pH 6.8. The result of the
percentage drug release of drug solution in four different drugs:
polymer complex of different particle sizes is summarized in Table 6.
From the result, it was found that the taste of the drugs has been masked
by the use of Eudragit EPO polymer by mass extrusion technique. It
was found that with the increasing concentration of the Eudragit EPO
the percentage of drug release in SSF decreased. The concentration
of the drug release in granules with the drug: polymer ratio 2:1 and
1:1 was found to be higher than that of the bitterness threshold value
which signified the failure to mask the bitter taste effectively. Also, it
was observed that the particle size of the granules affected the drug
release in phosphate buffer of pH 6.8. In the case of granules with
smaller particle size (i.e particles <250 pm), the percentage drug
release in phosphate buffer was found to be higher compared to that of
the larger particle size (250-590um). This is due to the larger surface
area for the dissolution of the drug-polymer complex. The decrease in
particle size increases the relative surface area. With the increase in
the relative surface area, the possibility of the un-entrapped drug on
the surface of the complex will also increase. Besides the increased
surfaced area, dissolution of drugs on the surface of the particle might
be the reason for the increased drug release percentage in the case of
the smaller particles drug-polymer complex. However, the percentage
of drug release in simulated gastric fluid (0.1N HCI pH 1.2) was found
to be independent of the particle size. The polymer, Eudragit EPO
used for the taste masking is soluble in lower pH values (at gastric
pH). The drug-polymer complex completely dissolved in lower pH
values.

Copyright:
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Table 6 Percent Drug release in SSF and SGF from DPC

SN. Dpc D LGSR GH D) in SR (o 12
| 2:01 <250 ym 18.79+0.36 99.67+0.23

2 2:01 590-250 ym  14.82+0.64 97.98+0.30

3 1:01 <250 pm 15.87+0.11 104.44+0.30

4 1:01 590-250 ym  4.78+0.01 101.47+0.26

5 1:02 <250 pm 7.92+0.02 103.59+0.17

6 1:02 590-250 ym  4.21%0.10 97.66+0.53

7 1:03 <250 pm 6.63+0.41 103.73+£0.41

8 1:03 590-250 ym  3.96%0.03 99.77+0.4

From the result, it was found that the amount of Mirtazapine
dissolved from the drug-polymer complex within 30 seconds
decreased with increased concentration of Eudragit EPO. The result
of drug concentration in SSF is summarized in Figure 3.3. The drug:
polymer complex will be considered optimum and will be used for
taste masking if it yields a drug release value below the threshold
concentration (100pug/ml). It was observed that the mirtazapine
complexed with Eudragit EPO in the proportion of 1:2 showed drug
release values below 100ng/ml for both particle size ranges. The
observed drug release, in phosphate buffer pH 6.8 from the drug:
polymer in the ratio 1:2 at the end of 30 seconds is 59.37+0.16 pg/
ml for particle size <250um and 31.10+£0.08 pg/ml for particle range
590-250um. The FTIR spectra of the drug, Eudragit EPO, physical
mixture, and the taste-masked granules in the ratio 1:2 were studied.
There were no major changes in the FTIR spectra of the taste-masked
granules indicating the absence of any chemical reaction in between
mirtazapine and the polymer. Thus it was concluded that the drug:
Eudragit EPO in proportion 1:2 was optimum for masking the bitter
taste of mirtazapine and this drug-polymer ratio was selected for

further study.
160
140
O0<250pm
= 120
7
= m590-250
<100 Hm
580
5
= 50
40
20
0
DEC 2:1 DEC 1:1 DEC 1:2 DEC 1:3

Figure 3.3 Drug release in SSF (pH 6.8).
Micrometric properties of lubricated granules

The blended powders were evaluated for bulk density, tapped density,
and carr’s compressibility index, and Hausner’s ratio. The bulk
density (Db) was found to be in the range from 0.412+0.04 (F1) to
0.497+0.05 (F7). The tapped density (Dt) was found to be in the
range 0.492+0.02 (F1) to 0.593+0.06 (F10). From the bulk and tapped
density, Carr’s compressibility index (I) was found in the range from
14.26+1.27 (F9) to 18.46+2.01 (F3). From this data, it was found
that all the formulations (except formulation F3) showed good flow
property however formulation F3 showed fairly passable flow ability.
This fact was also supported by the Hausner’s ratio. The Hausner’s
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ratio was found to be in the range from 1.16+0.02 (F9) to 1.22+0.00
(F3). The Hausner’s ratio of all the formulation was found below
value 1.25 (Table 7).

Table 7 Micrometric properties of lubricated granules

Carr's
swch Dol Dy (TP e

Index
Fl 0.412+£0.04  0.492+0.02 16.26x1.43 1.19+0.02
F2 0.425+0.08  0.504+0.03 15.67+1.03 1.18+0.01
F3 0.468+0.02  0.574+0.03 18.46+2.01 1.22+0.00
F4 0.472+0.06  0.574+0.01 17.77x1.54 1.21+0.01
F5 0.458+0.05  0.548+0.03 16.42+1.86 1.19£0.02
Fé6 0.478+0.04  0.572+0.00 16.43x1.14 1.19+0.04
F7 0.497£0.05  0.593+0.04 16.18x1.46 1.19+0.00
F8 0.453+0.00  0.538+0.01 15.79+1.38 1.18+0.03
F9 0.487+0.03  0.568+0.03 14.26%1.27 1.16+0.02
F10 0.496+0.06  0.593+0.06 16.35+1.34 1.19+0.02

Evaluation of physicochemical properties of
formulated taste-masked mirtazapine orodispersible
tablets

Each formulated tablets was characterized by Physico-chemical
properties- appearance, weight variation, hardness, thickness,
friability, wetting time, disintegration time, percentage drug release,
and drug content (assay). The intended weight of the tablet was
120mg. The tablets obtained are of 7mm round, biconvex, embossed
with letter “S” on the upper surface and break-line on the lower
surface. The tablet weight of the formulated batches was found
to be in the range of 117 mg to 123mg. The maximum deviation
obtained was +2.5%. The average tablet hardness was in the range
of 3.840.27 to 4+0.00 Kg. The average thickness was found in the
range of 3.290+0.012 to 3.310+0.023 mm. The average diameter was
in the range of 7.00+0.00 to 7.01+0.02 mm (Table 8). The minimum
average wetting time was found with the formulation F9 and the value
obtained was 18.13+0.24 seconds. The friability was found in the
range of 0 - 0.13% which was found to be well within the approved
range (<1%). This showed the tablet’s ability to withstand abrasion
in handling. The drug content uniformity was found to be between
97.94+0.17 to 99.70+0.47 percent.

Table 8 Evaluation of Physicochemical Characteristics of Formulated Batches

Batch ?n':;’)“’;‘t:"; ;';":;')"r‘:: :'r"a:;d)“:;s % Friability
FI 7006000  330£0.02  3.80:027 004
R 7014000 3294001  390:022  0.07
F3 7006000 331001  400:000 0

F4 7006000 331002 380027 008
s 7012001  330£001 370027 0.
F6 7012001 3304002 400000  0.08
F7 7006000 331001 400000  0.06
F8 7012001 330002 390022  0.I3
F9 7014000 331001  400£000  0.05
FIO 700000  330:002  400:000  0.07
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Disintegration time

The disintegration time is one of the much important factors in
the formulation of an Orodispersible tablet. The present study aimed
to keep the disintegration time less than 1 minute. Ten batches were
formulated using different super disintegrates in three levels of
concentrations with one controlled formulation without the addition
of super disintegrants. The disintegration time was found to be
in the range of 13.6+2.70 seconds to 117+5.7 seconds. Graphical
representation of the disintegration time of formulated batches of
different super disintegrants is as shown in Figure 3.4(A—C). The
graphical representation of the disintegration time of formulated
batches using the super disintegrants showed that the formulation
containing crospovidone 5% (F9) showed the least disintegration
time (13.6+2.7seconds) among all the formulations. The control
formulation without super disintegrants showed the maximum
disintegration time (11745.7seconds). Disintegration time decreased
with increasing concentration of super disintegrants.
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Figure 3.4 Comparative study of disintegration time of formulated batches (a)
with SSG in different concentrations; (b) with CCS in different concentrations
(c) with CPV in different concentrations.
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Wetting time

Wetting time is one of the most important factors in the formulation
of an orodispersible tablet. It corresponds to the time taken for the
tablet to disintegrate while keeping motionless on the tongue. The
minimum wetting time was found to be 18.13+0.24 seconds with
the formulation containing 5% of crospovidone (F9). The maximum
wetting time was found to be 126.04+1.42 seconds with the controlled
formulation without the addition of super disintegrants (Table 9). The
graphical representation of the wetting time of all batches formulated
with the super disintegrants and without the addition of super
disintegrants is shown in Figure 3.5(A-C).

Table 9 Analytical data of Formulated Batches

Disintegration = Wetting oCumuIatlve Drug
. . % drug content
Batches time (sec) time (sec) . .
(n=6) (n=3) release uniformity
(n=6) (n=5)
Fl 46.6+2.70 7747x1.76 94.63+1.26 98.95+0.15
F2 27.4x1.81 40.32+1.54 99.39+0.90 98.06+0.17
F3 18.2+2.05 21.61+1.689 97.56%1.14 98.07+0.23
F4 39.843.70 44.45+0.67 92.49+1.78 97.94+0.17
F5 23.8+1.09 35.52+3.06 93.95+3.21 99.20+0.42
Fé6 18+1.87 28.43%1.04 96.84+2.31 99.70+0.47
F7 27.8+3.34 39.25+1.48 97.68+2.18 98.98+0.20
F8 19+2 26.32+0.561  96.88+1.63 98.99+0.18
F9 13.6+2.70 18.13+0.24 101.32+1.54 98.05+0.35
Fl0 117£5.7 126.04£1.42  96.24+2.45 98.67+0.31
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Figure 3.5 Comparative study of wetting time of formulated batches (A) with
SSG in different concentrations; (B) with CCS in different concentrations; (C)
with CPV in different concentrations.

Effect of super disintegrants in disintegration time
and wetting time

Disintegration time, wetting time, and dissolution profile are
the most important parameters that needed to be optimized in the
development of an oral-dispersible tablet. In the present study,
9 different batches of tablets containing SSG, CCS, and CPV in
three different concentrations (3, 4, and 5%) individually and a
controlled formulation without the addition of superdisintegrants
(F10) were prepared by direct compression method. Tablets of all
batches disintegrated and wetted within a matter of seconds (except
the controlled formulation). The disintegration and wetting time
were observed to follow the order CPV<CCS<SSG. The minimum
disintegration time was found to be 13.6+2.7 seconds and the
minimum wetting time was found to be 18.13+0.24 seconds with
the formulation containing CPV in 5%. In the case of SSG, the
major mechanism of disintegration is rapid and extensive swelling
by minimal gelling. It was observed that there was a trend of lower
wetting and disintegration time using higher levels of these excipients
despite similar mechanical strengths. These indicated that a higher
amount of this excipient is necessary for effective disintegration.
Croscarmellose sodium functions by a combination of mechanisms to
cause rapid tablet breakdown. It works by a combination of swelling,
wicking, and deformation. However, water uptake (wicking) and
swelling are the two most important mechanisms of disintegrant
action of croscarmellose sodium. It has water uptake and water
wicking capabilities provided by its fibrous structure. Due to the
water wicking capabilities of CCS, its disintegration time was found
to be smaller than that of the SSG. The increasing concentration of
these superdisintegrants decreases the wetting time as well as the
disintegration time.

Compared to SSG and CCS, CPV with the same concentration
showed a better result in terms of disintegration time and wetting
time that is the disintegration and wetting time was found to be
lower. This might be due to the highly hydrophilic character, rapid
moisture sorption, and good swell ability of this super disintegrant.
It has very high capillary activity and hydration capacity due to its
reasonably large surface area. The water uptake causes an instant
expansion of the polymer due to stretching out of the folded molecular
chains lying between the crosslinks. The increase in volume creates
an internal pressure exceeding that of the tablet strength and results
in faster disintegration of the tablet body. It allows faster wetting of
the tablet, creating a super disintegrant network around the particles
and it might also prevent the strong cohesive bond between the filled
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particles due to high specific surface area. Therefore, the wetted
tablet disintegrated fast irrespective of the actual hardness value.
The minimal disintegration time and wetting time were found to be
13.6+2.70 seconds (n=3) and 18.13+0.24 seconds (n=3) respectively
with the formulation containing crospovidone in 5% (Table 9).

In-vitro dissolution studies

In-vitro dissolution tests were conducted using USP apparatus 11
(paddle) at 37+0.5°C at a rotational speed of 50 RPM in 900 ml of
0.IN Hydrochloric acid (pH 1.2) medium for all formulations. A 10
ml of sample was taken from the medium after 5, 10, and 15 minutes
and the percent drug release was calculated by measuring absorbance
spectrophotometrically at 316 nm. The cumulative percent drug
release in all the formulations after 15 minutes showed satisfactory
results. It was found in the range of 92.49+1.78 % to 101.32+1.54 %.
The result showed that there is no significant difference in cumulative
percent drug release due to both the types and concentration of
superdisintegrants used (P>0.05). A comparative dissolution profile
of different batches is shown in Figure 3.6(A)-3.6(C).
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Figure 3.6 Comparative dissolution profile of formulation containing (a) SSG;
(b) CCS; (c) CPV (3,4,and 5%).
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Selection and characterization of the best formulation

Tablets of batch F9 (CPV 5%) depicted the best physical properties
accompanied by the fastest disintegration time (13.6+2.70 seconds)
and wetting time (18.13+0.24 seconds). The dissolution study of this
batch revealed a rapid release of the drug (94.02% of the drug) within
5 minutes. The tablets were evaluated for the percent drug release in
simulated salivary fluid (phosphate buffer of pH 6.8). The dissolution
profile of this batch in phosphate buffer of pH 6.8 (Figure 3.7) showed
that at the end of the 5 minutes less than 10% of the drug was released.
This showed that the drug release rate from the ODT was similar to
that of the taste-masked granules. The % drug release in phosphate
buffer for 5 minutes reveals and is reasonable to conclude that direct
compression did not affect those attributes of the taste-masked
granules responsible for the release of the drug.
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Figure 3.7 In-vitro drug release profile of batch F9 in phosphate buffer of pH
6.8.

Drug-excipient compatibility testing of selected
formulation

The compatibility study of active with inactive ingredients was
conducted in a 1:1 ratio for the selected formulation. Isothermal
stress testing was carried out for the assessment of the possible
incompatibilities.

The binary samples prepared were analyzed using FTIR for any
chemical changes. FTIR peaks of controlled and test samples are
presented in Figure 3.8(A)-3.8(I). with the major functional group’s
absorption frequencies for API and excipients. IR spectroscopy of
mirtazapine Figure 3.8(A) shows the C-H stretching vibration band
of a methyl group at 2931 cm. Methyl groups attached to an N,
atom give rise to a band at 2854 cm™'. Bands for the C-C stretching of
the phenyl group appeared at 1585 cm™ and 1444 cm!. The primary
aromatic amines with N directly on the ring give bands at 1336-1200
cm!. The benzene ring C-H appears in the range of 1359-1074 cm’!
and 788-636 cm™! for the in-plane and out of plane bending vibrations
respectively.
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Figure 3.8 FTIR Spectra of (a) Mirtazapine USP; (b) Test and Control sample
of Mirtazapine-Eudragit EPO granules; (c) test and control sample containing
Crospovidone; (d) Test and Control sample containing Physically mixed
Eudragit EPO; (e) test and control sample Containing Talg; (f) test and control
sample containing Orange Flavor; (g) test and control sample containing
MCCP 200; (h) test and control sample containing Magnesium stearate; (i) test
and control sample containing sucralose.

Conclusion

From the present study, it can be concluded that the unpalatable
taste of mirtazapine can be masked using Eudragit EPO polymer by
mass extrusion technique. The drug-polymer ratio 1:2 is optimum for
masking the bitter taste of mirtazapine. The result of the present study
showed that wetting time and /n-vitro disintegration time followed
the order SSG>CCS>CPV. Among all the formulations, formulation
F9 containing crospovidone in 5 % of total tablet weight showed
the least disintegration time of 13.6+2.70 seconds, wetting time of
18.1340.24 seconds, and maximum cumulative percentage drug
release of 101.32+1.54 % in SGF. The percentage drug release of this
formulation in SSF was found below 10% even at the end of 5 minutes.
Thus, it can be concluded that the unpalatable taste of mirtazapine
can be masked by mass extrusion technique using Eudragit EPO, and
the addition of superdisintegrants is a promising approach to prepare
orally disintegrating tablets of Mirtazapine.
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