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L) Abstract
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The present investigation was aimed at the formulation and in vitro
Published on: 24 Oct 2025 | evaluation of mouth dissolving tablets (MDTs) of Amisulpride using novel super

disintegrants to enhance patient compliance and improve the drug’s onset of
action. Amisulpride, an atypical antipsychotic agent, suffers from drawbacks such
Published by: as delayed dissolution and swallowing difficulties in conventional dosage forms,
Futuristic Publications making MDTs a suitable alternative. Various formulations were prepared by direct
compression method using different concentrations of novel super disintegrants.

The prepared tablets were evaluated for pre-compression parameters (angle of
repose, bulk density, tapped density, Carr’s index, Hausner’s ratio) and post-
2025| All rights reserved. | compression parameters (hardness, friability, weight variation, wetting time,
disintegration time, drug content, and in vitro dissolution studies).

The results revealed that all formulations complied with pharmacopeial

Ev limits. Among the developed batches, the optimized formulation exhibited a
minimum disintegration time, rapid wetting time, and maximum drug release
within a short period, demonstrating the effectiveness of the selected super
disintegrants. The incorporation of novel super disintegrants significantly
enhanced the dissolution profile of Amisulpride compared to conventional
formulations.

In conclusion, the study established that mouth dissolving tablets of
Amisulpride formulated with novel super disintegrants can serve as a promising
dosage form, providing improved patient convenience, faster onset of therapeutic
action, and enhanced bioavailability.

Creative Commons
Attribution 4.0
International License.
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1. INTRODUCTION

The oral route of administration is considered as the most widely accepted route because of its
convenience of self-administration, compactness and easy manufacturing. But the most evident drawback of the
commonly used oral dosage forms like tablets and capsules is difficulty in swallowing, leading to patients
incompliance particularly in case of paediatric and geriatric patients, but it also applies to people who are ill in
bed and to those active working patients who are busy or travelling, especially those who have no access to
water.
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For these reasons, tablets that can rapidly dissolve or disintegrate in the oral cavity have attracted a
great deal of attention. Mouth disintegrating tablets are not only indicated for people who have swallowing
difficulties, but also are ideal for active people. "

An Mouth disintegrating tablet (MDT) is a solid dosage form that contains medicinal substances and
disintegrates rapidly (within seconds) without water when placed on the tongue. The drug is released, dissolved,
or dispersed in the saliva, and then swallowed and absorbed across the GIT. .

US FDA defined MDT tablets as “A solid dosage form containing medicinal substances which
disintegrates rapidly usually within a matter of seconds, when placed upon the tongue”.

Recently European Pharmacopoeia used the term ‘Orodispersible tablet’ as a tablet that is to be placed
in the mouth where it disperses rapidly before swallowing.

Mouth disintegrating tablets are also called as mouth-dissolving tablets, fast disintegrating tablets, fast
dissolving tablets, orodispersible tablets, rapimelts, porous tablets, quick dissolving tablet .

The US Food and Drug Administration responded to this challenge with the 2008 publication of
Guidance for Industry: Mouth Disintegrating Tablets (Rosie et al., 2009).Three main points stand out in the final
guidance:

e  MDTs should have an in vitro disintegration time of approximately 30sec or less.

e  Generally, the MDT tablet weight should not exceed 500 mg, although the combined influence of tablet
weight, size, and component solubility all factor into the acceptability of an MDT for both patients and
regulators.

e The guidance serves to define the upper limits of the MDT category, but it does not supersede or
replace the original regulatory definition mentioned. In other words, disintegration within a matter of
seconds remains the target for an MDT.

1.1 Need To Develop MDT:*’

The need for one of the non-invasive delivery system i.e., Mouth disintegrating tablets persists due to
patients’ poor acceptance of, and compliance with, existing delivery regimes, limited market size for drug
companies and drug uses, coupled with high cost of disease management.

PATIENT FACTORS:

Mouth disintegrating dosage forms are particularly suitable for patients, who for one reason or the
other; find it inconvenient to swallow tablets and capsules with an 8-oz glass of water. These include the
following:

e Paediatric and geriatric patients who have difficulty in swallowing or chewing solid dosage forms.
Patients who are unwilling to take solid preparation due to fear of choking.
Very elderly patients who may not be able to swallow a daily dose of antidepressant.
An eight-year old with allergies who desires a more convenient dosage form than antihistamine syrup
A middle-aged woman undergoing radiation therapy for breast cancer may be too nauseous to swallow
her H2- blocker.
e A schizophrenic patient in an institutional setting who may try to hide a conventional tablet under his or
her tongue to avoid their daily dose of an atypical antipsychotic.
e A patient with persistent nausea, who may be journey, or has little or no access to water

EFFECTIVENESS FACTORS:

e Increased bioavailability and faster onset of action Oare a major claim of these formulations.

e Dispersion in saliva in oral cavity causes pregastric absorption from some formulations in those cases
where drug dissolves quickly.

e Buccal, pharyngeal and gastric regions are all areas of absorption for many drugs.

e Any pregastric absorption avoids first pass metabolism and can be a great advantage in drugs that
undergo a great deal of hepatic metabolism.

e  Furthermore, safety profiles may be improved for drugs that produce significant amounts of toxic
metabolites mediated by first-pass liver metabolism and gastric metabolism, and for drugs that have a
substantial fraction of absorption in the oral cavity and pregastric segments of GIT.

METHODOLOGY

Buffer preparation:
Preparation of 0.2 M Potassium dihydrogen orthophosphate solution: Accurately weighed 27.128
gm of monobasic potassium dihydrogen orthophosphate was dissolved in 1000 ml of distilled water and mixed.
Preparation of 0.2 M sodium hydroxide solution: Accurately weighed 8 gm of sodium hydroxide
pellets were dissolved in 1000 mL of distilled water and mixed.

597



Nenavath Sujji Bai et al/ Int. ] Pharm. Hea. care Res. Vol-13(4) 2025 [ xxx- xxx]

Preparation of pH 6.8 phosphate buffer: Accurately measured 250 mL of 0.2 M potassium
dihydrogen orthophosphate and 112.5 mL of 0.2 M NaOH was taken into the 1000 mL volumetric flask. Volume
was made up to 1000 mL with distilled water.

Analytical method development for Amisulpride:
a) Determination of absorption maxima

A spectrum of the working standards was obtained by scanning from 200-400 nm against the reagent
blank to fix absorption maxima. The A,,,x was found to be 274 nm. Hence all further investigations were carried
out at the same wavelength.

b) Construction of standard graph

100 mg of Amisulpride was dissolved in 100 mL of pH 6.8 phosphate buffer to give a concentration in
Img/mL (1000pg/mL) 1 ml was taken and diluted to 100 ml with pH 6.8 phosphate buffer to give a
concentration of 0.01 mg/ml (10pg/ml). From this stock solution aliquots of 0.5 ml, 1 ml, 1.5 ml, 2ml, 2.5 ml,
were pipette out in 10 ml volumetric flask and volume was made up to the mark with pH 6.8 phosphate buffer to
produce concentration of 5, 10, 15, 20 and 25ug/ml respectively. The absorbance of each concentration was
measured at respective (Aygy) i.€., 274 nm.

Formulation development:

Drug and different concentrations of super disintegrants (Primojel, Crospovidone and Sodium starch
glycolate) and required ingredients were accurately weighed and passed through a 40-mesh screen to get
uniform size particles and mixed in a glass motor for 15 min.

e The obtained blend was lubricated with magnesium stearate and glidant (Aerosil) was added and
mixing was continued for further 5 min.

e  The resultant mixture was directly compressed into tablets by using punch of rotary tablet compression
machine. Compression force was kept constant for all formulations.

Table 7.1: Formulation table showing various compositions

FORMULATION CODES
INGREDIENTS (MG) F1 | F2 | F3 | F4 | F5 | F6 | F7 | F8 | F9
Amisulpride 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50
Primojel 25 | 50 | 75 - - - - - -
Crospovidone - - - 25 | 50 | 75 - - -
Sodium starch glycolate - - - - - - 25 | 50 | 75
Mannitol 15 15 15 15 15 15 15 15 15
Aerosil 7 7 7 7 7 7 7 7 7
Sodium stearyl fumarate | 6 6 6 6 6 6 6 6 6
Lactose QS|QS|QS|QS|QS|QS|QS|QS|QS
Total Weight (mg) 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 20

Evaluation of tablets:
RESULTS AND DISCUSSION
Preparation of Calibration Curve of Amisulpride:

The regression coefficient was found to be 0.999 which indicates a linearity with an equation of Y=
0.059 X-0.002. Hence Beer-Lambert’s law was obeyed.

Table 8.1: Calibration curve data of Amisulpride in pH 6.8 phosphate buffer

Concentration(ug/mL) | Absorbance
0 0
5 0.115
10 0.232
15 0.341
20 0.452
25 0.571
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Figure 8.1: Standard curve of Amisulpride

Evaluation of pre-compression parameters of powder blend

Table 8.2: Evaluation of pre-compression parameters of powder blend
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Formulation Angle of Bulk Density -I[;iﬁgii?/ Carr’s Index Hausner’s
Code Repose (gm/mL) (gm/mL) (%) Ratio
F1 26.20+0.32 0.465+0.026 0.523+0.034 11.08+0.44 1.12+0.05
F2 21.77+0.34 0.492+0.038 0.585+0.042 15.89+0.36 1.18+0.06
F3 20.81+0.41 0.437+0.015 0.534+0.034 18.16+0.57 1.22+0.04
F4 23.25+0.53 0.435%0.042 0.526+0.021 17.30+0.46 1.20+0.11
F5 21.46+0.34 0.423+0.010 0.515+0.025 17.86+0.49 1.21+0.07
F6 25.78+0.32 0.474+0.042 0.554+0.041 14.44+0.65 1.16+0.08
F7 24.86+0.44 0.456+0.019 0.543+0.037 16.02+0.64 1.19+0.14
F8 25.60+0.32 0.461+0.026 0.565+0.023 18.40+0.76 1.22+0.004
F9 22.45+0.38 0.459+0.017 0.545+0.027 15.77+0.47 1.18+0.02

For each formulation blend of drug and excipients were prepared and evaluated for various pre
compression parameters described earlier in methodology chapter.
The bulk density of all formulations was found in the range of 0.423+0.010 - 0.492+0.038 and
tapped density was in the range of 0.515+0.025 - 0.585+0.042

The Carr’s index and Hausner’s ratio was calculated from tapped density and bulk density.

Evaluations of post compression parameters of Amisulpride mouth dissolving tablets

Table 8.3: Evaluation of post compression parameters of Amisulpride Mouth dissolving tablets

Formulation Average weight Hardness Friability Thickness Drug content
codes (mg) (kg/cm?) (%loss) (mm) (%)
F1 197.63 3.52 0.36 2.12 99.53
F2 198.51 4.10 0.57 2.28 98.74
F3 200.98 2.98 0.23 2.99 100.14
F4 198.57 441 0.55 2.18 97.52
F5 199.71 4.63 0.73 2.63 98.13
F6 198.24 3.78 0.31 2.55 99.01
F7 200.42 3.23 0.38 2.71 100.41
F8 198.37 3.65 0.53 2.97 98.35
F9 197.01 3.76 0.61 2.62 97.88
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Weight variation and Thickness: All the formulations were evaluated for uniformity of weight using
electronic weighing balance and the results are shown above. The average tablet weights of all the formulations
were noted down.

Hardness and friability: All the Mouth Dissolving formulations were evaluated for their hardness
using Monsanto hardness tester and the results are shown above. The average hardness for all formulations was
found to be between (2.98 — 4.63) kg/cm® which was found to be acceptable. Friability was determined to
evaluate the ability of the tablets to with stand the abrasion during packing, handling and transporting. All the
Mouth dissolving formulations were evaluated for their percentage friability using Roche friabilator and the
results are shown above. The average percentage friability for all the formulations was between 0.23 — 0.72
which was found to be within the limit.

Drug content: All formulations were evaluated for drug content according to the procedure described
in methodology section and the results were shown above. The assay values for all formulations were found to
be in the range of (97.52 — 100.41). According to IP standards the tablets must contain not less than 95% and not
more than 105% of the stated amount of the drug. Thus, all the Mouth dissolving formulation comply with the
standards given in IP.

Table 8.4: Evaluation of post compression parameters of Amisulpride mouth dissolving tablets

. Disintegration W.ettmg In vitro dispersion % Water absorption
Formulation . time* . .
time*(seconds) time*(sec) ratio*
(seconds)
F1 68 73 63 95
F2 46 64 35 97
F3 36 31 28 99
F4 73 57 74 98
F5 59 46 63 96
F6 51 35 54 97
F7 62 71 61 98
F8 48 42 53 96
F9 44 39 49 98

Disintegration time*(seconds)
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Figure 8.2: In vitro Disintegration time graph
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Wetting time*

F1 F2 F3 F4 F5 F6 F7 F8

Figure 8.3: Wetting time graph

In vitro dispersion time*(sec)
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Figure 8.4: In vitro dispersion time

% Water absorption ratio*
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Figure 8.5: Water absorption ratio graph
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In vitro disintegration time: /n vitro disintegration studies showed from 35 to 72 secs. These results
indicate that the F3 formulation which shown less disintegration time than remaining formulations.
Wetting time: Wetting time to the time required to wet completely when kept motionless on the tissue
paper in a Petri dish.
e All the FDT formulations were evaluated for their wetting time as per the procedure described in the
methodology section, and the results are shown in table.
e  The average wetting time for all the formulations was in the range of (36 to 73) seconds.
e It was also observed that formula F3 which had the least wetting time also had the minimum
disintegration time showing a strong correlation between disintegration time and wetting time.
In vitro dispersion time: Amisulpride Mouth Dissolving Tablets F3 formulation dispersed time was 28
secs. It was known that less dispersion time than other formulation.
The In vitro dispersion time for all formulation was found to be in a range of 28 to 74 seconds
Water Absorption ratio: All the formulations were evaluated for water absorption ratio according to
the procedure described in methodology section and the results are shown in table.
e  The maximum water absorption ratio was shown by formulation F3 showed 99 %.
e  Water absorption ratio is proportional to dissolution rate profile as higher the water absorption ratio
Higher the dissolution
In vitro drug release studies of Amisulpride

Table 8.5: Dissolution data of Amisulpride

Time

(Min) F1 F2 F3 F4 F5 F6 F7 F8 F9
0 0 0 0 0 0 0 0 0 0
5 48.52 55.82 64.57 39.29 46.18 47.02 47.57 56.23 57.94

10 58.14 66.51 77.86 47.85 59.99 52.83 68.82 64.94 69.66
15 69.73 78.28 83.45 59.08 68.83 78.28 75.14 79.43 83.24
20 74.58 83.66 89.67 75.69 84.78 87.37 81.36 84.74 89.11
30 82.66 94.22 99.12 82.84 91.65 96.91 85.28 89.66 94.32
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Figure 8.6: Dissolution profile of formulations F1, F2, F3
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Figure 8.7: Dissolution profile of formulations F4, F5, F6
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Figure 8.8: Dissolution profile of formulations F7, F8, F9
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Figure 8.9: Dissolution profile of all formulations F1-F9
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The F3 formulation shows 99.12 % drug release in 30 min while using 75 mg concentration of Primojel
and disintegration time is 35 sec. In which increase of concentration of Primojel improved dissolution and
decreased disintegration so it was optimized formulation. Finally Concluded that F3 formulation was the
optimized Formulation.

FTIR RESULTS:
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Figure 8.10: FTIR of Amisulpride Pure drug
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Figure 8.11: FTIR of Amisulpride optimized formulation

Amisulpride was mixed with proportions of excipients showed no colour change providing no drug-
excipient interactions.

9. CONCLUSION

The present study focused on the formulation and in vitro evaluation of mouth dissolving tablets
(MDTs) of Amisulpride using novel super disintegrants. All pre-compression and post-compression parameters
of the prepared formulations were found to be within acceptable limits, indicating good flow properties and
tablet quality. Among the different formulations, the optimized batch demonstrated rapid disintegration time,
enhanced drug release profile, and satisfactory mechanical strength. The use of novel super disintegrants
significantly improved the dissolution rate of Amisulpride, thereby overcoming the limitations associated with
its poor solubility and delayed onset of action.

Thus, the developed mouth dissolving tablets of Amisulpride offer a promising alternative dosage form
for improving patient compliance, especially in cases of dysphagia and in geriatric or paediatric patients. This
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study concludes that novel super disintegrants can be effectively employed in the formulation of MDTs to
achieve rapid onset of action and enhanced therapeutic efficacy.
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