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Abstract: 

Immediate release (IR) tablets are designed to disintegrate and dissolve rapidly, ensuring a fast onset of 

therapeutic effect. Superdisintegrants, used in small quantities, are essential excipients that accelerate tablet 

breakup in the presence of aqueous fluids, thereby enhancing dissolution and improving drug bioavailability. 
This review presents a concise yet comprehensive overview of superdisintegrants, including their types, 

mechanisms of action, evaluation methods, and roles in IR tablet formulations. Both synthetic and natural 

variants are discussed, with emphasis on their physicochemical properties, concentration ranges, and 

compatibility with active pharmaceutical ingredients. Additionally, the paper highlights regulatory 

considerations, formulation strategies, and advancements such as co-processed and eco-friendly 

superdisintegrants. By integrating current scientific understanding with practical formulation insights, this 

work serves as a valuable resource for researchers and formulators seeking to optimize disintegration efficiency 

and improve patient compliance in oral solid dosage forms. 

Keywords: Superdisintegrants, Immediate release, Tablet formulation, Disintegration time. 

Corresponding author:  

Dr. Lubna Nousheen,  

Associate Professor & Head, Department of Pharmaceutics,  

Anwarul Uloom College of Pharmacy, New Mallepally,  

Hyderabad – 500001, Telangana, India. 

Email: drlubnanousheen@gmail.com 

 

Please cite this article in press Lubna Nousheen et al., Role Of Superdisintegrants In Immediate Release 

Tablet Formulations: A Comprehensive Review., Indo Am. J. P. Sci, 2025; 12(08). 

QR CODE  

 

https://doi.org/10.5281/zenodo.16793158
http://www.iajps.com/
mailto:drlubnanousheen@gmail.com


IAJPS 2025, 12 (08), 100-106                Lubna Nousheen et al                    ISSN 2349-7750 

 
w w w . i a j p s . c o m  

 

Page 101 

INTRODUCTION: 

Oral drug delivery continues to be the most 

preferred route for administering therapeutic agents 

because it is painless, simple to use, cost-efficient 

for large-scale manufacturing, and promotes high 
patient compliance [1-6]. Within the broad range of 

oral dosage forms, immediate release (IR) tablets 

hold a particularly important place, as they are 

formulated to disintegrate quickly after 

administration and release the active 

pharmaceutical ingredient (API) in a short time, 

enabling rapid therapeutic onset [7–9]. This rapid 

action is highly desirable in acute clinical situations 

such as sudden pain episodes, febrile conditions, 

allergic reactions, or cardiovascular emergencies, 

where delaying drug absorption could compromise 

patient outcomes [10]. 

The clinical performance of an IR tablet depends 

on both its disintegration and dissolution 

behaviours. Disintegration involves breaking the 
tablet into smaller granules or particles upon 

contact with gastrointestinal fluids, thereby 

increasing the surface area available for drug 

dissolution[11]. Dissolution is the subsequent 

process by which the API goes into solution, 

ultimately determining the rate and extent of 

absorption into systemic circulation. A formulation 

that disintegrates effectively can markedly enhance 

bioavailability, particularly for drugs with limited 

aqueous solubility[12]. 

Designing IR tablets with optimal disintegration 

characteristics not only accelerates therapeutic 

onset but also improves ease of swallowing and 

overall patient acceptability. This is particularly 

relevant for special populations such as pediatric, 

geriatric, and dysphagic patients, for whom fast 
tablet breakup in the mouth or upper 

gastrointestinal tract can significantly improve 

adherence to treatment regimens. 

 

Overview of Super disintegrants 

Superdisintegrants are excipients incorporated into 

tablet formulations to promote rapid disintegration 

upon contact with aqueous fluids, enabling faster 

drug dissolution and absorption. They are effective 

at low concentrations, typically between 1% and 

10% w/w, and achieve their function through 

mechanisms such as capillary action (wicking), 
swelling, and deformation recovery[13]. Compared 

with conventional disintegrants like starch, 

superdisintegrants significantly reduce 

disintegration time often to under one minute in 

immediate release (IR) tablets[14,15]. 

 

Mechanism of Action 

The effectiveness of a superdisintegrant is 

determined by its ability to interact with water and 

rapidly weaken the structural integrity of the tablet 

matrix[16,17]. This action occurs through one or 

more of the following mechanisms: 
Capillary Action (Wicking): When the tablet 

comes into contact with water, liquid is drawn into 

its porous network by capillary forces. This 

replaces the air between particles, decreases 

cohesive forces, and causes the matrix to break 

apart into smaller fragments[18]. 

Swelling: Certain hydrophilic materials absorb 

water and expand in volume. The swelling pressure 

generated pushes adjacent particles apart, leading 

to rapid disintegration[19]. Sodium starch glycolate 

and Plantago ovata husk are well-known examples 
of swelling based disintegrants. 

 

Deformation Recovery: Some excipients deform 

during compression and partially lose their original 

shape. Upon hydration, they regain their initial 

form, generating internal stresses that disrupt the 

tablet[20]. Crospovidone is a notable example 

exhibiting this behavior. 

Multiple Mechanisms: Many superdisintegrants 

employ a combination of wicking, swelling, and 

deformation recovery, enhancing their efficiency in 

diverse formulations[21]. For instance, 
croscarmellose sodium demonstrates both swelling 

and wicking properties, making it versatile across 

immediate release products.  

 
Figure 1: Mechanism of Action of Superdisintegrants. 
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Classification of Superdisintegrants 

Superdisintegrants are broadly classified into three 

categories based on their source and method of 

preparation[22] 

 
Synthetic Super disintegrants: Synthetic 

superdisintegrants: Chemically modified polymers 

designed for high and consistent disintegration 

efficiency, even at low concentrations. They offer 

predictable performance, low sensitivity to tablet 

hardness, and compatibility with a wide range of 

active pharmaceutical ingredients (APIs). Common 

examples include croscarmellose sodium, 

crospovidone, and sodium starch glycolate. Their 

mechanisms of action may involve swelling, 

wicking, and/or deformation recovery, and their 

effectiveness is influenced by particle size, degree 
of cross-linking, and surface area. Synthetic 

superdisintegrants are widely used in direct 

compression and wet granulation processes due to 

their rapid hydration and uniform distribution in the 

tablet matrix. Ongoing research focuses on 

developing multifunctional grades that combine 

disintegration, binding, and flow-enhancing 

properties while maintaining regulatory compliance 

and cost-effectiveness.[23]. 

 

Natural Superdisintegrants: Natural 
superdisintegrants: Derived from plant-based 

materials offering biodegradability, 

biocompatibility, and environmental sustainability. 

They are often rich in polysaccharides, mucilage, 

or starch, which swell rapidly in aqueous 

environments to promote tablet breakup. Examples 

include Plantago ovata husk, Lepidium sativum 

mucilage, fenugreek seed mucilage, guar gum, 

locust bean gum, and banana powder. These 

materials are generally safe, inexpensive, and 

renewable, with the added benefit of minimal 

toxicity. Their performance may be influenced by 

factors such as particle size, moisture content, and 

source variability. While they may exhibit batch-to-

batch variability compared to synthetic 
counterparts, advances in purification, 

standardization, and co-processing have improved 

their consistency. Current research explores their 

use in combination with synthetic disintegrants for 

synergistic effects, as well as their incorporation 

into multifunctional excipient systems that align 

with green pharmaceutical manufacturing 

practices[24]. 

 

Co-processed Superdisintegrants: Co-processed 

superdisintegrants: Physical blends of two or more 

excipients engineered through particle engineering 
techniques to achieve synergistic effects, such as 

improved flow, compressibility, and disintegration 

efficiency, without creating new chemical entities. 

These combinations are designed to optimize 

multiple tablet properties simultaneously, often 

eliminating the need for separate addition of 

binders or diluents. Examples include crospovidone 

co-processed with microcrystalline cellulose, 

croscarmellose sodium with lactose, and sodium 

starch glycolate with mannitol. Co-processing can 

enhance wettability, reduce dust generation, and 
improve content uniformity, making them highly 

suitable for direct compression formulations. They 

often provide superior performance compared to 

simple physical mixtures due to improved particle 

morphology, uniform distribution of components, 

and reduced segregation. Current trends focus on 

customizing co-processed excipients for specific 

APIs, enabling targeted release profiles, and 

supporting continuous manufacturing 

processes[25]. 

Table 1 : Comparative Overview of Common Superdisintegrants 

Categor

y 
Example(s) Source / Origin 

Typical 

Concentratio

n (% w/w) 

Primary 

Mechanis

m 

Swellin

g Index 
Advantages Limitations 

Syntheti

c 

Croscarmello

se sodium 

Crosslinked sodium 

carboxymethylcellulo

se 

0.5–5 
Swelling + 

Wicking 
High 

Highly 

efficient at 

low dose; 

stable 

Hygroscopi

c; possible 

interaction 

with 

cationic 

drugs 

 
Crospovidone 

Crosslinked 

polyvinylpyrrolidone 
2–5 Wicking 

Moderat

e 

Very rapid 

action; good 

flow 

properties 

Less 

effective in 

very 

hydrophobic 

formulation
s 

 

Sodium starch 

glycolate 

Crosslinked sodium 

carboxymethyl starch 
2–8 Swelling 

Very 

High 

Excellent for 

poorly 

soluble drugs 

Sensitive to 

high 

compression 

forces 
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Categor

y 
Example(s) Source / Origin 

Typical 

Concentratio

n (% w/w) 

Primary 

Mechanis

m 

Swellin

g Index 
Advantages Limitations 

Natural 
Plantago 

ovata husk 

Plant mucilage 

(psyllium) 
2–10 Swelling High 

Biodegradabl

e; eco-
friendly 

Batch 

variability; 

microbial 
load risk 

 

Lepidium 

sativum 

mucilage 

Seed-derived 

polysaccharide 
2–8 

Swelling + 

Wicking 
High 

Natural, low-

cost 

Moisture 

sensitive 

 

Fenugreek 

seed mucilage 
Plant gum 3–6 Swelling 

Moderat

e 

Improves 

mouthfeel in 

ODTs 

Slower 

disintegratio

n than 

synthetics 

 
Guar gum Plant polysaccharide 2–6 Swelling High 

Abundant and 

low-cost 

Viscosity 

can retard 

dissolution 

Co-

processe

d 

Crospovidone 

+ MCC 

Synthetic + filler 

blend 
2–5 

Wicking + 

Filler 

effect 

Moderat

e 

Improves 

flow and 

compressibilit

y 

Higher cost 

 

Croscarmello

se sodium + 
lactose 

Synthetic + sugar 
blend 

2–5 
Swelling + 
Wicking 

High 

Enhances 

taste; good 
for pediatri 

 

Selection Considerations: The choice of an 

appropriate superdisintegrant depends on multiple 

formulation and therapeutic factors. For APIs with 

poor aqueous solubility, swelling-type disintegrants 

such as sodium starch glycolate or Plantago ovata 

husk are often preferred to increase surface area for 

dissolution. For highly water-soluble drugs where 

rapid wicking is desirable, crospovidone may be 

more effective. In orally disintegrating tablets 
(ODTs) for pediatric or geriatric patients, natural or 

co-processed superdisintegrants that improve 

mouthfeel and taste can enhance compliance. 

Manufacturing methods also play a role; direct 

compression typically favors free-flowing synthetic 

or co-processed excipients, while wet granulation 

may be compatible with both synthetic and natural 

options. Ultimately, selection should balance 

disintegration efficiency with stability, cost, 

regulatory acceptance, and patient-specific 

requirements. 

 

Factors Affecting Performance 

The effectiveness of a superdisintegrant in an 

immediate release tablet is influenced by 

formulation and processing parameters[26,27]: 

optimal concentration range, particle size, 

compression force, moisture content, and drug–

excipient interactions[28-30]. Excessive 

compaction may reduce porosity, limiting water 

penetration, while inappropriate particle size can 

impair flowability or hydration rate. 

Evaluation Parameters 

Formulations containing superdisintegrants are 

evaluated using several parameters[31,32]: 

 

Disintegration Time: Measured using a USP 
disintegration apparatus. Six tablets are placed in 

the basket-rack assembly and operated in specified 

media (usually water or simulated gastric fluid) at 

37 ± 2 °C. The time taken for complete 

disintegration of each tablet is recorded, and the 

mean value is reported. 

 

Wetting Time: Determined by placing a tablet on 

a piece of tissue paper (folded twice) in a Petri dish 

containing 6 mL of water (or other specified 

medium). The time required for complete wetting 
of the upper surface of the tablet is measured with a 

stopwatch. 

Water Absorption Ratio (R): A measure of a 

tablet’s ability to uptake and retain water relative to 
its initial dry weight. It reflects the extent and rate 

at which water penetrates into the tablet matrix, 

influencing swelling, porosity, and the speed of 

disintegration. A higher water absorption ratio 

generally indicates faster wetting and improved 

disintegration, which can enhance dissolution and 

drug release. This parameter is especially important 

in the development of orally disintegrating tablets 

(ODTs), effervescent tablets, and formulations 

where rapid onset of action is desired. Factors 

affecting R include excipient type, porosity, tablet 

hardness, and surface area. 
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Swelling Index (SI): Represents the percentage 

increase in tablet (or powder) volume after 

hydration, indicating the water uptake and 

expansion capability of the formulation, 

particularly the action of superdisintegrants. A 
higher SI reflects greater swelling capacity, which 

promotes rapid breakup of the tablet matrix and 

accelerates drug release. This parameter is critical 

in formulations where disintegration is driven by 

swelling rather than effervescence or wicking. SI is 

influenced by the type and concentration of 

superdisintegrants, particle size, porosity, and the 

ionic strength of the medium. Swelling may also 

affect mouthfeel in orally disintegrating tablets and 

can impact mechanical integrity during hydration. 

 

In-vitro Dissolution: Assesses the percentage of 
drug released into a dissolution medium over time 

using USP basket (Apparatus I) or paddle 

(Apparatus II) apparatus under controlled 

temperature, agitation speed, and medium 

composition. It provides critical information on the 

rate and extent of drug release from the dosage 

form, simulating conditions in the gastrointestinal 

tract. Dissolution testing helps evaluate batch-to-

batch consistency, predict in vivo performance, and 

establish in vitro–in vivo correlations (IVIVC). 

Factors influencing dissolution include formulation 
composition, particle size, wetting properties, 

hardness, and coating type. This parameter is 

essential for quality control, stability studies, and 

regulatory approval, ensuring therapeutic efficacy 

and bioavailability. 

 

Applications in Immediate Release 

Formulations 

Superdisintegrants are widely used in analgesic, 

antipyretic, and cardiovascular drug tablets[33]. 

For example, crospovidone in paracetamol tablets 

significantly reduces onset of analgesia[34]. They 
are also vital in pediatric and geriatric formulations 

to aid patients with swallowing difficulties[35]. 

 

Regulatory & Quality Aspects 

Major pharmacopoeias such as USP, BP, and IP 

prescribe limits for IR tablet disintegration 

time[36]. Guidelines like ICH Q8 emphasize 

excipient compatibility, stability testing, and 

moisture control[37]. Regulatory bodies 

increasingly require detailed documentation for 

natural superdisintegrants’ origin and performance 
consistency[38]. 

 

Future Perspectives & Challenges 

Research in the field of superdisintegrants is 

expanding toward sustainable and multifunctional 

approaches. Key areas of innovation include the 

development of novel plant-derived materials as  

 

eco-friendly and biocompatible alternatives to 

synthetic excipients; the application of 

nanotechnology-enabled disintegrants to enhance 

dissolution and bioavailability of poorly water-

soluble drugs; and the co-processing of 
superdisintegrants with other functional excipients 

to achieve additional benefits such as improved 

compressibility, taste masking, and moisture 

resistance[39]. 

 

However, several challenges hinder widespread 

adoption of these advancements. Batch-to-batch 

variability in the physicochemical properties of 

natural sources can compromise formulation 

performance, while high production costs for novel 

and co-processed excipients may limit their 

commercial viability. Furthermore, ensuring 
compliance with stringent regulatory requirements 

and demonstrating safety, efficacy, and quality 

consistency remain essential before these 

innovative excipients can gain regulatory approval 

and industry acceptance[40-42]. 

 

CONCLUSION: 

Superdisintegrants are a critical determinant of 

immediate-release tablet performance, with a direct 

role in reducing disintegration time, accelerating 

dissolution, and enhancing bioavailability. 
Optimizing their type, concentration, particle size, 

and interaction with other excipients is 

fundamental to achieving consistent quality, rapid 

therapeutic onset, and improved patient 

compliance. Their mechanism of action—through 

swelling, wicking, or deformation recovery—must 

be carefully aligned with the formulation’s 

physicochemical properties and manufacturing 

method (e.g., direct compression, wet granulation). 

The development of sustainable, multifunctional, 

and regulatory-compliant excipients will be 

essential for addressing future formulation 
challenges, including personalization of therapy, 

pediatric/geriatric dosage needs, and compatibility 

with novel drug delivery platforms. Advances in 

nanostructured materials, co-processed excipient 

technologies, and smart disintegrants with pH-

triggered or environment-responsive behavior offer 

new opportunities for performance enhancement. 

Integrating innovations from material science, 

predictive modeling, and green manufacturing will 

drive the next generation of efficient, robust, and 

patient-focused pharmaceutical products. 
Furthermore, adopting Quality by Design (QbD) 

principles, leveraging machine learning for 

excipient selection, and incorporating continuous 

manufacturing practices will improve scalability, 

cost-effectiveness, and environmental 

sustainability. 
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