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Abstract:

» Background:

Rapid Melting Tablets (RMTs) have emerged as a revolutionary drug delivery platform designed to enhance patient
compliance, particularly among pediatric, geriatric, and psychiatric populations suffering from dysphagia. Unlike
conventional oral dosage forms, RMTs are engineered to disintegrate instantaneously in the oral cavity without the need for
water, providing a smooth, palatable "melt" sensation.

» Objective:
This review provides a comprehensive analysis of the current landscape of RMTs, focusing on the critical balance
between formulation components, manufacturing complexities, and characteristic performance features.

» Methods & Discussion:

The article explores the fundamental mechanisms of rapid disintegration, specifically the roles of wicking and swelling
triggered by advanced superdisintegrants and co-processed excipients. We evaluate various manufacturing pathways—
ranging from cost-effective direct compression and molding to specialized lyophilization and spray drying—highlighting
how each technology influences the "'fragility paradox™ (the trade-off between high porosity and mechanical strength).
Furthermore, we address the significant challenges of taste-masking bitter APIs and the stability issues associated with the
hygroscopic nature of fast-dissolving matrices.

» Conclusion & Future Directions:

Evaluation parameters, including specialized wetting time and in vitro disintegration tests tailored for low-volume
salivary conditions, are discussed. Finally, the review looks toward the future of RMTs, highlighting the role of 3D printing
in personalized medicine and the integration of nanotechnology for enhancing the bioavailability of poorly soluble drugs.
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I INTRODUCTION population, with the highest prevalence in pediatric, geriatric,

and psychiatric patients. For these individuals, as well as for

In the evolving landscape of pharmaceutical technology,
the oral route remains the "gold standard" for drug
administration, accounting for the largest share of the global
market. Despite its dominance, conventional solid dosage
forms present significant hurdles for specific patient cohorts.
Dysphagia, or difficulty in swallowing, is a widespread
clinical challenge affecting approximately 30% to 40% of the
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active patients who require "on-the-go" medication without
access to water, traditional tablets often lead to poor
compliance and sub-optimal therapeutic outcomes.[1]

To circumvent these limitations, Rapid Melting Tablets
(RMTs) have emerged as a cornerstone of patient-centric
drug delivery. RMTs are a specialized category of orally
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disintegrating systems designed to melt or dissolve
instantaneously upon contact with saliva, typically in less
than 30 seconds. Unlike conventional disintegrating tablets
that break into smaller granules, RMTs are engineered to
create a smooth, liquid-like "melt" in the mouth, facilitating
effortless swallowing and providing a superior sensory
experience.[2]

The physiological and therapeutic benefits of RMTs
extend beyond simple ease of administration. By initiating
drug release in the oral cavity, these systems offer:

e Potential for Enhanced Bioavailability: Pregastric
absorption through the buccal and sublingual mucosa can
bypass first-pass hepatic metabolism, increasing the
concentration of the active pharmaceutical ingredient
(API) in the systemic circulation.

o Accelerated Onset of Action: Rapid disintegration leads
to immediate dissolution, making RMTs ideal for acute
conditions such as migraines, sudden allergic reactions,
and breakthrough pain.

e Optimal Patient Adherence: The elimination of the "fear
of choking" and the inclusion of pleasant flavors
significantly improve the medication experience for
pediatric and elderly users.

However, the development of an effective RMT is a
multifaceted engineering challenge. It requires a delicate
balance between high porosity—necessary for the rapid
wicking of saliva—and mechanical integrity, to ensure the
tablet does not crumble during transit. Furthermore, because
the API is released directly onto the taste buds, sophisticated
taste-masking strategies are essential to neutralize the
inherent bitterness of most drugs.[4]

This review provides an in-depth analysis of the
formulation landscape for Rapid Melting Tablets, exploring
the critical role of superdisintegrants, the physical
characteristics of the porous matrix, and the technological
hurdles encountered during scale-up. It further examines
contemporary manufacturing techniques, from traditional
direct compression to advanced lyophilization and 3D
printing, aimed at creating the next generation of fast-acting,
"melt-in-the-mouth™ delivery systems.[5]
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A. Challenges in the Development of Rapid Melting Tablets
(RMT3) [12,14,25]
Developing an RMT is technically more demanding
than a conventional tablet because the goals of rapid
disintegration and physical stability are often at odds.

» The "Fragility Paradox" (Mechanical Strength vs.
Porosity)

The most significant challenge is balancing mechanical
integrity with porosity. For a tablet to melt in seconds, it must
be highly porous to allow for rapid capillary action (wicking).
However, high porosity often leads to low mechanical
strength and high friability. This makes RMTs difficult to
process using high-speed packaging lines and often requires
specialized, expensive blister packaging (e.g., Alu-Alu) to
prevent the tablets from crumbling.

» Taste Masking and Palatability

Since RMTs dissolve in the oral cavity, the drug remains
in contact with the taste buds for an extended period. Most
APIs are naturally bitter. Masking this bitterness without
significantly increasing the tablet size or hindering the
disintegration rate is a major hurdle.

e Challenge: Using thick polymer coatings for taste
masking can delay drug release, defeating the purpose of
a "rapid" system.

» Dose Uniformity and Loading

Incorporate a high dose of a drug (e.g., $>200$ mg) into
an RMT is difficult. As the drug load increases, the
percentage of excipients (like superdisintegrants and binders)
decreases, which can compromise the "melting" sensation
and the disintegration time.

» Hygroscopicity and Stability

Many excipients used to achieve rapid melting, such as
Mannitol or certain superdisintegrants, are hygroscopic. They
tend to absorb moisture from the atmosphere, which can lead
to:

e Softening of the tablet.
e Chemical degradation of the APIL.
e Decreased disintegration efficiency over time.

B. Characteristic Features of an Ideal RMT [7, 9]
When writing your "Characteristics" section, you can
use this table to summarize what makes an RMT successful:

Table 1 Characteristic Features of an Ideal RMT

Feature Target Requirement Scientific Rationale
Disintegration Time $<30 Seconds Ensures the "rapid melt" sensation and patient convenience.
Friability Ideally <1% Necessary for survival during conventional packaging and transport.
Wetting Time Very low (seconds) Indicates how quickly saliva can penetrate the pores.
Mouthfeel Non-gritty, "creamy"” Achieved through small particle size and soluble bulking agents.
Residual Mass Minimal To avoid the urge to drink water after administration.
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C. Formulation Strategy: The Role of Superdisintegrants
[11,13]
To overcome the challenges mentioned above, the
choice of Superdisintegrants is vital. In your review, you
should distinguish between the two primary mechanisms:

e Wicking (Capillary Action): The disintegrant creates a
path for saliva to be pulled into the core of the tablet.

e Swelling: The disintegrant particles expand significantly
upon contact with moisture, exerting internal pressure that
breaks the tablet apart.

D. Manufacturing Technologies for RMTs [16,17,18,20]

The production of Rapid Melting Tablets can be broadly
classified into conventional methods and specialized patented
technologies.

» Direct Compression

Direct compression is the most cost-effective and
simplest manufacturing method. It involves the low-pressure
compression of a blend of API, superdisintegrants, and
lubricants.

e Advantages: Low manufacturing cost, uses standard
equipment, and maintains high chemical stability for the
API.

e Challenges: Achieving sufficient hardness without
compromising the disintegration time. The use of co-
processed excipients (e.g., Ludiflash, F-Melt) is often
required to ensure flowability and compressibility.

» Lyophilization (Freeze Drying)

This process involves freezing a drug solution or
suspension in a blister mold, followed by the removal of
water through sublimation.

e The Mechanism: The removal of ice crystals leaves
behind a highly porous "glossy" matrix.
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e Advantages: Instantaneous disintegration (often $<5$
seconds) and a superior "melt-in-the-mouth" feel.

e Challenges: The resulting tablets are extremely fragile
(low mechanical strength) and require specialized
expensive packaging. They are also highly sensitive to
humidity.

» Molding (Tablet Molding)

In this process, the drug and excipients are moistened
with a hydro-alcoholic solvent and then molded into tablets
under low pressure. The solvent is then removed via air
drying.

e Advantages: Higher porosity compared to direct
compression.

e Challenges: Lower mechanical strength than compressed
tablets and potential stability issues due to the use of
solvents.

» Spray Drying

Spray drying involves atomizing a feed (solution or
suspension) into a hot drying medium to produce highly
porous, fine powders. These powders are then compressed
into tablets.

e Advantages: The high surface area of the spray-dried
particles ensures rapid wetting and disintegration.

e Key Excipients: Often utilizes hydrolyzed or non-
hydrolyzed gelatin and bulking agents like mannitol.

» Mass Extrusion

This technology involves softening the active blend
using a solvent mixture (e.g., polyethylene glycol and
methanol) and extruding the softened mass through an
extruder to form a cylinder, which is then sliced into tablets.

e Utility: Excellent for masking the taste of bitter drugs by
coating the particles during the extrusion process.

Table 2 Summary Comparison of Technologies

Technology Disintegration Time Mechanical Strength Cost

Direct Compression Moderate (15-30s) High Low

Lyophilization Fast (<10s) Very Low High
Molding Fast (5-15s) Low Moderate
Spray Drying Fast (10-20s) Moderate Moderate

» Emerging Trends (2025-2026)

e 3D Printing (Additive Manufacturing)

The use of ZipDose technology (based on powder-bed
inkjet printing) has revolutionized RMTs. By precisely
depositing a liquid binder onto a powder bed, 3D printing can
create tablets with internal channels that maximize saliva
penetration, allowing even high-dose medications to melt
rapidly.

e Nanosuspension Integration

For poorly soluble drugs, incorporating nanocrystals
into an RMT matrix is a growing trend. The rapid melting of
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the tablet releases the nanoparticles, which then provide an
ultra-fast onset of action due to their massive surface area.

E. Evaluation Parameters for Rapid Melting Tablets
[21,22,24]
Evaluation of RMTs involves traditional
pharmacopoeial tests and specialized assessments designed to
simulate the unique environment of the oral cavity.

» General Physical Evaluation
These tests ensure the tablet is robust enough for
commercial handling:
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»

Uniformity of Weight: Standard USP/BP tests to ensure
consistent dosing.

Hardness (Crushing Strength): RMTs generally require a
lower hardness (typically 2—4 kg/cm?) than conventional
tablets to maintain porosity.

Friability: This is a critical parameter. For RMTs, friability
should ideally be < 1%. If the tablet is too fragile, it will
crumble during the blister-packing process.

Specialized Disintegration and Wetting Tests
Since standard disintegration apparatuses (USP) use a

large volume of water (900 mL), they often fail to mimic the
limited saliva (approx. 1-2 mL) in the mouth.

In-Vitro Disintegration Time: Often measured by placing
the tablet in a beaker containing 6—10 mL of phosphate
buffer (pH 6.8) at 37°C. The time taken for the tablet to
completely break apart is recorded.

Wetting Time and Water Absorption Ratio: A piece of
tissue paper folded twice is placed in a small Petri dish
containing 6 mL of water (often colored with a dye like
Eosin). The tablet is placed on the paper, and the time
required for the water to reach the upper surface of the
tablet is the Wetting Time.

Water Absorption Ratio (R): Calculated using the
formula:

R=100x {Wa- Wb}/ {Wb}
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(Where Wb is the weight of the tablet before water

absorption and Wa is the weight after absorption.)

» In-Vitro Dissolution Studies

While RMTs disintegrate in the mouth, the dissolution

(release of the drug into the solution) is usually tested using
USP Type II (Paddle) apparatus at 50 rpm. Given the rapid
nature of these tablets, sampling is often done at very short
intervals (e.g., 1, 2, 5, and 10 minutes).

» Sensory Evaluation (The Human Element)

Because RMTs are '"patient-centric," human or

surrogate testing is vital:

Taste Evaluation: Often conducted using a panel of
healthy volunteers (Human Taste Panel) to rate the
bitterness and aftertaste on a scale.

Mouthfeel: Volunteers assess the "grittiness" of the tablet.
Ideally, the particle size of the disintegrated mass should
be < 150 um to ensure a smooth sensation.

Electronic Tongue (E-Tongue): A modern, objective
alternative to human panels. It uses electrochemical
sensors to quantify the bitterness levels of the formulation.

» Accelerated Stability Studies

RMTs are sensitive to environmental conditions. They

are typically stored at:40°C +£2°C/ 75% RH + 5%. The tablets
are evaluated over 3 to 6 months to check for changes in
disintegration time, hardness, and moisture uptake, which can
significantly alter the performance of the "rapid melt" matrix.

Table 3 Key Specifications for RMTs

Parameter

Preferred Range/Value

Significance

Wetting Time $< 45% Seconds

Predicts how fast saliva enters the pores.

Disintegration Time $< 30$ Seconds

Defined by FDA/USP for ODTs/RMTs.

Moisture Content $< 4-5\%$%

High moisture leads to loss of hardness.

Drug Release $> 85\%$ in 10 mins Ensures rapid onset of action.
1L CONCLUSION AND » Future Perspectives
FUTURE PERSPECTIVES

The development of Rapid Melting Tablets (RMTs)

represents a paradigm shift in pharmaceutical design, moving
from a "one-size-fits-all" approach to a more patient-centric
model. By effectively addressing the challenges of dysphagia
and providing a rapid onset of action without the need for
water, RMTs have become indispensable in the treatment of
pediatric, geriatric, and emergency-care patients.

on the

As outlined in this review, the success of an RMT hinges
sophisticated interplay between porosity and

mechanical strength. While traditional techniques like direct
compression remain the most commercially viable due to
cost-efficiency, specialized methods like lyophilization and
spray drying continue to push the boundaries of disintegration
speeds. The integration of advanced superdisintegrants and
co-processed excipients has largely mitigated the initial
hurdles of tablet fragility and poor mouthfeel.
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The next decade of RMT research is expected to focus

on three transformative areas:
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3D Printing (Additive Manufacturing): The transition
from mass production to personalized medicine will be
led by 3D printing. This technology allows for the
fabrication of "ZipDose" structures—extremely porous
architectures that can accommodate high drug loads while
maintaining instantaneous melting.

Nano-FDDDS: Incorporating nanosuspensions and solid
lipid nanoparticles into the rapid-melting matrix will
further enhance the bioavailability of BCS Class Il and IV
drugs, combining fast disintegration with superior
solubility.

Smart Packaging Solutions: As RMTs are inherently
sensitive to moisture, the development of active
packaging—incorporating desiccants or humidity-sensing
indicators—will ensure longer shelf-life and stability in
tropical climates.
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In conclusion, while challenges regarding taste masking

and high-dose incorporation persist, the continuous evolution
of material science and manufacturing technology ensures
that Rapid Melting Tablets will remain a vital component of
modern pharmacotherapy.

[1].

(2].

[3].

[4].

[5].

[6].

[7].

(8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

IJISRT26APR&02

REFERENCES

U.S. Food and Drug Administration. Guidance for
Industry: Orally Disintegrating Tablets. Center for
Drug Evaluation and Research (CDER); 2008.
European Pharmacopoeia (Ph. Eur.). Monograph on
Orodispersible Tablets. 11th ed. Strasbourg, France:
Council of Europe; 2024.

World Health Organization. Annex 9: Guidance on the
selection of comparator pharmaceutical products for
equivalence  assessment  of  interchangeable
multisource (generic) products. WHO Technical
Report Series; 2023.

Sharma A, Sen A, Rathore RPS. Fast Dissolving
Tablets: A Pioneer Dosage Form and Recent
Advances. Journal of Drug Delivery and
Therapeutics. 2026; 16(3):258-267.

Maheshwari S, Singh A, Varshney AP. Advancing oral
drug delivery: The science of fast dissolving tablets
(FDTs). Intelligent Pharmacy. 2024; 2(4):580-587.
Eze C, et al. Advances in Orally Disintegrating Tablets
(ODTs): Formulation Strategies and Future Prospects.
J Drug Deliv Ther. 2026; 16(3):134-145.

Deepthi KL, et al. A review on fast dissolving tablet:
Mechanisms and excipient selection. World J Pharm
Res. 2025; 14(10):29-40.

Gupta M, et al. Review on Fast Disintegrating Tablets:
A New Era in Patient Compliance. Int J Pharm Sci Rev
Res. 2025; 88(1):112-118.

Kaur R, et al. Mechanisms of disintegration in rapid
melting systems: Wicking vs. Swelling dynamics.
Pharmaceutics Today. 2024; 12(2):45-58.

Desai P, et al. Physiological factors affecting the
performance of ODTs in the oral cavity. Expert Opin
Drug Deliv. 2024; 21(1):15-32.

Parveen A, Sharma S, Dhamija K. Fast Dissolving
Tablets Using Natural Polymers: A Comprehensive
Review on Formulation Strategies and Mechanisms.
Int J Newgen Res Pharm. 2025; 3(1):246-259.

Patel K. Advances in Taste-Masking Strategies: Focus
on Polymeric Coatings in Orally Disintegrating
Tablets. Int J Sci Res Tech. 2025; 2(1):437-452.

Zade PS, et al. Co-processed excipients: The next
generation of direct compression RMTs. Advanced
Drug Delivery Reviews. 2024; 198:114-130.

Miller J, et al. Impact of Superdisintegrant
concentration on the mechanical strength of rapid
melting tablets. J Pharm Sci. 2024; 113(5):1201-1215.
Reddy SS, et al. Characterization of mannitol-based
co-processed excipients for RMTs. Powder
Technology. 2025; 412:118-129.

Awad HA, Fetouh MI, Maghraby GMEI. Fast-
disintegrating tablets: a novel approach in
pharmaceutical preparation and 3D  printing
applications. ERURJ. 2024; 3(2):1151-1172.

[17].

[18].

[19].

[20].

[21].

WWW.ijisrt.com

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/26apr802

Kumar R, et al. 3D Printing Technology for
Orodispersible Tablets: A New Direction in
Personalized Medicine. Int J Innov Sci Res Tech. 2025;
10(10):142-155.

Smith B, et al. Lyophilization vs. Direct Compression:
A comparative analysis of porosity in RMTs. Int J
Pharm. 2024; 642:123-135.

Vora C, et al. Mass Extrusion technology for high-dose
rapid melting systems. Drug Dev Ind Pharm. 2025;
51(4):502-515.

Nguyen T, et al. Spray-dried erythritol as a functional
carrier for rapid melting drug systems. Materials
Science and Engineering: C. 2026; 145:112-126.
Gopalakrishnan S, et al. Evaluation of Electronic
Tongue as a surrogate for human taste panels in ODT
development. Sensors and Actuators B: Chemical.
2025;390:133-145.

Hussain A, et al. Stability of Rapid Melting Tablets
under accelerated conditions (40°C/75% RH): A six-
month study. Pharma Res. 2026; 15(1):88-99.

Chen L, et al. Mathematical modeling of water
absorption and disintegration kinetics in RMTs. J
Control Release. 2024; 365:210-222.

Sato K, et al. In vitro-in vivo correlation (IVIVC) of
fast disintegrating tablets using novel dissolution
apparatus. Biopharm Drug Dispos. 2025; 46(2):101-
115.

Wang Y, et al. Mechanical properties and friability
testing of fragile ODTs: New standardized methods.
Drug Dev Ind Pharm. 2025; 51(8):1024-1038.

730


https://doi.org/10.38124/ijisrt/26apr802
http://www.ijisrt.com/

	A Comprehensive Review of Rapid Melting Tablet (RMT) Technologies: The Rise of Patient-Centric Pharmacotherapy
	Abstract:
	 Background:
	Rapid Melting Tablets (RMTs) have emerged as a revolutionary drug delivery platform designed to enhance patient compliance, particularly among pediatric, geriatric, and psychiatric populations suffering from dysphagia. Unlike conventional oral dosage ...
	 Objective:
	This review provides a comprehensive analysis of the current landscape of RMTs, focusing on the critical balance between formulation components, manufacturing complexities, and characteristic performance features.
	 Methods & Discussion:
	The article explores the fundamental mechanisms of rapid disintegration, specifically the roles of wicking and swelling triggered by advanced superdisintegrants and co-processed excipients. We evaluate various manufacturing pathways—ranging from cost-...
	 Conclusion & Future Directions:
	Evaluation parameters, including specialized wetting time and in vitro disintegration tests tailored for low-volume salivary conditions, are discussed. Finally, the review looks toward the future of RMTs, highlighting the role of 3D printing in person...
	Keywords: Rapid Melting Tablets, Orally Disintegrating Tablets, Superdisintegrants, Dysphagia, Patient-Centric Design, 3D Printing.
	How to Cite: Prashant Wake; Rajesh Mujariya (2026) A Comprehensive Review of Rapid Melting Tablet (RMT) Technologies: The Rise of Patient-Centric Pharmacotherapy. International Journal of Innovative Science and Research Technology,
	11(4), 726-730. https://doi.org/10.38124/ijisrt/26apr802
	I. INTRODUCTION

