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Abstract

The present study aimed to formulate and evaluate orodispersible tablets (ODTs) of Amitriptyline Hydrochloride
using the direct compression method. Nine formulations (F1-F9) were prepared using varying concentrations of
superdisintegrants and commonly used excipients such as mannitol, microcrystalline cellulose, and lactose
monohydrate. The prepared tablets were evaluated for pre-compression and post-compression parameters
including angle of repose, bulk density, Carr’s index, hardness, friability, weight variation, wetting time,
dispersion time, drug content, and in-vitro dissolution studies. FTIR compatibility studies confirmed the absence
of drug—excipient interactions. Stability studies demonstrated the stability of optimized formulation under
accelerated conditions. Among all batches, formulation F8 showed rapid disintegration and maximum drug
release within 15 minutes. The study concludes that direct compression is a suitable method for preparing stable
and patient-compliant ODTs of Amitriptyline Hydrochloride.
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Introduction

Oral drug delivery remains the most preferred and widely accepted route of administration due to its convenience,
cost effectiveness, patient compliance, and ease of manufacturing. However, conventional oral tablets are often
associated with swallowing difficulties, particularly in pediatric, geriatric, bedridden, and psychiatric patients.
Dysphagia, or difficulty in swallowing, affects a significant portion of the population and may lead to poor patient
compliance, improper dosing, and reduced therapeutic efficacy. To overcome these limitations, the
pharmaceutical industry has focused on the development of patient-friendly novel dosage forms such as
Orodispersible Tablets (ODTSs). Orodispersible tablets are solid unit dosage forms that disintegrate or dissolve
rapidly in the saliva within a few seconds without the need for water. According to the United States Food and
Drug Administration (USFDA), ODTs are tablets that disintegrate rapidly, usually within 30 seconds, when
placed upon the tongue. These formulations provide several advantages including rapid onset of action, improved
bioavailability, ease of administration, accurate dosing, enhanced patient compliance, and improved stability
compared to liquid dosage forms. ODTs are particularly beneficial for patients suffering from neurological
disorders, motion sickness, mental illness, and conditions associated with nausea or difficulty in swallowing.
Amitriptyline Hydrochloride is a tricyclic antidepressant widely prescribed for the treatment of major depressive
disorders, anxiety disorders, neuropathic pain, migraine prophylaxis, and insomnia. The drug acts primarily by
inhibiting the reuptake of norepinephrine and serotonin at neuronal synapses, thereby enhancing
neurotransmission in the central nervous system. Despite its therapeutic effectiveness, Amitriptyline
Hydrochloride exhibits certain limitations such as bitter taste, delayed onset due to conventional oral
administration, and reduced compliance among psychiatric and geriatric patients who may experience swallowing
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difficulties. Therefore, the formulation of Amitriptyline Hydrochloride into an orodispersible tablet can provide
rapid drug release, improved patient convenience, and enhanced therapeutic effectiveness.

Among the various manufacturing techniques available for preparing ODTs, direct compression is considered
one of the simplest, most economical, and industrially feasible methods. The method requires fewer processing
steps, minimizes stability problems, and is suitable for moisture- and heat-sensitive drugs. Successful formulation
of ODTs by direct compression depends largely on the selection of suitable superdisintegrants and excipients.
Superdisintegrants such as Crospovidone, Croscarmellose Sodium, and Sodium Starch Glycolate facilitate rapid
tablet disintegration by swelling and wicking mechanisms. Excipients like Mannitol impart a pleasant mouthfeel
and cooling sensation, while Microcrystalline Cellulose improves compressibility and tablet strength. Lactose
Monohydrate acts as a diluent and enhances the overall tablet characteristics.

The present study was undertaken to formulate and evaluate orodispersible tablets of Amitriptyline Hydrochloride
using the direct compression method. Different formulations (F1-F9) were prepared using varying concentrations
of superdisintegrants and evaluated for pre-compression parameters, post-compression characteristics, wetting
time, in-vitro disintegration time, drug content uniformity, and dissolution behavior. The objective of the study
was to develop a stable, rapidly disintegrating, and patient-compliant dosage form capable of improving the
therapeutic performance of Amitriptyline Hydrochloride.

Materials and Methods

Amitriptyline Hydrochloride was selected as the model drug for the preparation of orodispersible tablets due to
its extensive clinical use in the management of depression and neuropathic disorders. The drug was used in a
dose of 25 mg per tablet. Mannitol was incorporated as a diluent and sweetening agent because of its pleasant
taste, cooling sensation, and ability to enhance mouthfeel, making it highly suitable for orodispersible
formulations. Microcrystalline Cellulose (MCC PH-102) was used as a directly compressible diluent and dry
binder to improve powder flow properties, compressibility, and mechanical strength of tablets. Lactose
Monohydrate was employed as a filler and diluent to increase tablet bulk and improve tablet uniformity.

Crospovidone, Croscarmellose Sodium (CCS), and Sodium Starch Glycolate (SSG) were used as
superdisintegrants in varying concentrations to achieve rapid tablet disintegration and dispersion in the oral
cavity. Crospovidone acts primarily through capillary action and rapid water uptake, whereas CCS and SSG
facilitate disintegration by swelling mechanisms. Magnesium Stearate was used as a lubricant to minimize friction
during tablet compression, and Talc was added as a glidant to improve powder flow characteristics during
manufacturing.

All excipients and chemicals used in the study were of analytical or pharmaceutical grade and were used without
further purification. The tablets were prepared by the direct compression method using standard formulation and
evaluation procedures.

Formulation Composition

Ingredients F1 F2 F3 F4 F5 F6 F7 F8 F9
Amitriptyline | 25 25 25 25 25 25 25 25 25
HCI

Mannitol 60 58 56 54 52 50 48 46 44
MCC 40 42 44 46 48 50 52 54 56
Lactose 50 48 46 44 42 40 38 36 34
Crospovidone | 2 4 6 2 4 6 2 4 6
CCS 2 2 2 4 4 4 6 6 6
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SSG 2 2 2 2 2 2 2 2 2
Mg Stearate | 2 2 2 2 2 2 2 2 2
Talc 2 2 2 2 2 2 2 2 2

Evaluation Parameters

Batch Hardness(kg/cmz2) | Friability(%) Disintegration(sec) | Drug
Release(%)
F1 3.1 0.82 42 88
F2 3.2 0.76 38 90
F3 3.4 0.71 35 91
F4 3.3 0.69 31 93
F5 3.5 0.65 29 95
F6 3.6 0.61 26 96
F7 3.4 0.59 24 97
F8 3.7 0.52 18 99
F9 3.5 0.57 22 98

Dissolution Study Graph
Comparative In-vitro Drug Release

98 -

96 -

Drug Release (%)

88

F1 F2 F3 F4 F5 F6 F7 F8 F9
Formulations

FTIR Analysis
FTIR spectra of pure drug and optimized formulation showed characteristic peaks without significant shifts,
confirming compatibility between Amitriptyline Hydrochloride and excipients.
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FTIR SPECTRA
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Stability Study
The optimized formulation F8 was subjected to accelerated stability studies at 40°C + 2°C/75% RH £ 5% RH for
3 months. No significant changes were observed in appearance, hardness, drug content, and disintegration time.

Statistical Analysis
Statistical analysis using one-way ANOVA demonstrated significant differences among formulations with
respect to disintegration time and drug release (p < 0.05).

Conclusion

The present investigation successfully formulated and evaluated orodispersible tablets of Amitriptyline
Hydrochloride by the direct compression method using suitable superdisintegrants and excipients. Nine
formulations (F1-F9) were prepared employing varying concentrations of Crospovidone, Croscarmellose
Sodium, and Sodium Starch Glycolate along with Mannitol, Microcrystalline Cellulose, and Lactose
Monohydrate to obtain rapidly disintegrating tablets with acceptable mechanical strength.

All formulations exhibited satisfactory pre-compression properties indicating good flowability and
compressibility of the powder blend for direct compression. Post-compression evaluation demonstrated that the
prepared tablets complied with pharmacopeial limits for hardness, friability, weight variation, and drug content
uniformity. Among all formulations, batch F8 showed superior performance with optimum hardness, minimum
friability, rapid wetting time, shortest disintegration time (18 seconds), and maximum cumulative drug release of
99% within 15 minutes.

FTIR compatibility studies confirmed the absence of significant drug—excipient interactions, indicating
compatibility between Amitriptyline Hydrochloride and the selected excipients. Accelerated stability studies of
the optimized formulation revealed no appreciable changes in physical appearance, drug content, or disintegration
characteristics, confirming the stability of the formulation during storage conditions.

Therefore, formulation F8 was identified as the optimized batch and can be considered a promising orodispersible
drug delivery system for Amitriptyline Hydrochloride. The developed formulation is expected to enhance patient
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compliance, provide rapid onset of therapeutic action, and improve convenience in administration, particularly
for geriatric, pediatric, and psychiatric patients experiencing difficulty in swallowing conventional tablets.

References
1. Allen LV, Wang B. Process for making a rapidly dissolving dosage form. US Patent 5,807,576; 1998.
2. Banker GS, Anderson NR. Tablets. In: Lachman L, Lieberman HA, Kanig JL, editors. The Theory and
Practice of Industrial Pharmacy. 3rd ed. Philadelphia: Lea & Febiger; 1987.
3. FuY,Yangs,Jeong SH, Kimura S, Park K. Orally fast disintegrating tablets: developments, technologies,
taste-masking and clinical studies. Crit Rev Ther Drug Carrier Syst. 2004;21(6):433-476.
4. Seager H. Drug-delivery products and the Zydis fast-dissolving dosage form. J Pharm Pharmacol.
1998;50(4):375-382.
5. Chang RK, Guo X, Burnside BA, Couch RA. Fast-dissolving tablets. Pharm Technol. 2000;24(6):52-58.
6. Kuchekar BS, Badhan AC, Mahajan HS. Mouth dissolving tablets: a novel drug delivery system. Pharma
Times. 2003;35:7-9.
7. Habib W, Khankari R, Hontz J. Fast-dissolve drug delivery systems. Crit Rev Ther Drug Carrier Syst.
2000;17(1):61-72.
8. Biradar SS, Bhagavati ST, Kuppasad 1J. Fast dissolving drug delivery systems: a brief overview. Internet
J Pharmacol. 2006;4(2):1-3.
9. Shukla D, Chakraborty S, Singh S, Mishra B. Mouth dissolving tablets I: an overview of formulation
technology. Sci Pharm. 2009;77(2):309-326.
10. Gohel M, Patel M, Amin A, Agrawal R, Dave R, Bariya N. Formulation design and optimization of mouth
dissolve tablets of nimesulide using vacuum drying technique. AAPS PharmSciTech. 2004;5(3):e36.
11. Patel DM, Patel MM. Optimization of fast dissolving etoricoxib tablets prepared by sublimation
technique. Indian J Pharm Sci. 2008;70(1):71-76.
12. Bhyan B, Jangra S, Kaur M, Singh H. Orally fast dissolving tablets: innovations, advancements and
challenges. Int J Pharm Sci Rev Res. 2011;9(2):50-62.
13. Bandari S, Mittapalli RK, Gannu R, Rao YM. Orodispersible tablets: an overview. Asian J Pharm.
2008;2(1):2-11.
14. Abdelbary G, Eouani C, Prinderre P, Joachim J, Reynier JP, Piccerelle P. Determination of the in vitro
disintegration profile of rapidly disintegrating tablets and correlation with oral disintegration. Int J Pharm.
2005;292(1-2):29-41.
15. United States Pharmacopoeia 30/National Formulary 25. Rockville, MD: United States Pharmacopoeial
Convention; 2007.
16. Indian Pharmacopoeia. Government of India, Ministry of Health and Family Welfare. New Delhi: Indian
Pharmacopoeia Commission; 2018.
17. Rowe RC, Sheskey PJ, Quinn ME. Handbook of Pharmaceutical Excipients. 6th ed. London:
Pharmaceutical Press; 2009.
18. Aulton ME. Pharmaceutics: The Design and Manufacture of Medicines. 3rd ed. London: Churchill
Livingstone; 2007.
19. Chein YW. Novel Drug Delivery Systems. 2nd ed. New York: Marcel Dekker; 1992.
20. Marshall K. Compression and consolidation of powdered solids. In: Lachman L, Lieberman HA, Kanig
JL, editors. The Theory and Practice of Industrial Pharmacy. Philadelphia: Lea & Febiger; 1987.
21. Bolhuis GK, Chowhan ZT. Materials for Direct Compression. In: Alderborn G, Nystrom C, editors.
Pharmaceutical Powder Compaction Technology. New York: Marcel Dekker; 1996.
22. Lowenthal W. Mechanism of action of tablet disintegrants. Pharm Acta Helv. 1973;48(11):589-609.
23. Bi Y, Sunada H, Yonezawa Y, Danjo K, Otsuka A, lida K. Preparation and evaluation of a compressed
tablet rapidly disintegrating in oral cavity. Chem Pharm Bull. 1996;44(11):2121-2127.
24. Kuno Y, Kojima M, Nakagami H, Yonemochi E, Terada K. Effect of disintegrant properties on dissolution
of orally disintegrating tablets. Int J Pharm. 2005;298(1):98-102.
25. Hirani JJ, Rathod DA, Vadalia KR. Orally disintegrating tablets: a review. Trop J Pharm Res.
2009;8(2):161-172.

IJ]NRD2605301 ‘ IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)



https://ijnrd.org/
http://www.ijnrd.org/

INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) a
© 2026 IJNRD | Volume 11, Issue 5, May 2026 | ISSN: 2456-4184 | IINRD.ORG B O I

e il
JNRD
26. Mahajan HS, Kuchekar BS. Mouth dissolving tablets: a novel drug delivery system. Drug Dev Ind Pharm.
2004;30(1):1-10.

27. Velmurugan S, Vinushitha S. Oral disintegrating tablets: an overview. Int J Chem Pharm Sci. 2010;1(2):1-
12.

28. Patel TS, Sengupta M. Fast dissolving tablet technology. World J Pharm Sci. 2013;2(2):485-508.

29. Reddy LH, Ghosh BR, Rajneesh. Fast dissolving drug delivery systems: a review of the literature. Indian
J Pharm Sci. 2002;64(4):331-336.

30. Kaushik D, Dureja H, Saini TR. Mouth dissolving tablets: a review. Indian Drugs. 2004;41(4):187-193.

Copyright & License:
Yz © Authors retain the copyright of this article. This work is published under the Creative Commons
"*‘if-" Attribution 4.0 International License (CC BY 4.0), permitting unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

IJ]NRD2605301 ‘ IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) “



https://ijnrd.org/
http://www.ijnrd.org/

