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Abstract—Taste masking is an essential aspect of oral 

pharmaceutical formulation development, particularly 

for bitter active pharmaceutical ingredients (APIs). 

Unpleasant taste significantly affects patient compliance, 

especially among pediatric, geriatric, and psychiatric 

patients. Various taste masking technologies have been 

developed to improve palatability without affecting 

therapeutic efficacy. Conventional methods such as 

sweeteners and flavoring agents are now complemented 

by advanced technologies including polymer coating, 

microencapsulation, ion exchange resins, inclusion 

complexation, hot melt extrusion, spray drying, and 

nanotechnology-based approaches. This review 

summarizes the mechanisms, advantages, limitations, 

and applications of major taste masking technologies 

used in oral formulations. Recent advancements 

involving artificial intelligence and modern evaluation 

techniques are also discussed. 

Taste masking has become an essential component in the 

development of oral pharmaceutical formulations due to 

the increasing demand for patient-friendly dosage forms. 

Many active pharmaceutical ingredients (APIs) possess 

an unpleasant bitter taste, which can significantly reduce 

patient compliance, particularly among pediatric, 

geriatric, and psychiatric patients. The problem is more 

prominent in formulations such as syrups, chewable 

tablets, orally disintegrating tablets, and fast dissolving 

films where the drug comes directly in contact with taste 

buds. To overcome these challenges, numerous taste 

masking technologies have been developed to improve 

palatability while maintaining drug stability, 

bioavailability, and therapeutic efficacy. 

The present review discusses the physiological basis of 

taste perception and the importance of taste masking in 

oral drug delivery systems. Various conventional and 

advanced taste masking approaches are 

comprehensively reviewed, including the use of 

sweeteners and flavoring agents, polymer coating, 

microencapsulation, ion exchange resins, inclusion 

complexation, granulation, spray drying, hot melt 

extrusion, solid dispersion techniques, liposomal 

systems, and prodrug approaches. The mechanisms, 

advantages, limitations, and pharmaceutical 

applications of each technology are highlighted in detail. 

Special emphasis is given to modern technologies such as 

nanotechnology-based carriers, artificial intelligence-

assisted formulation design, and 3D printing methods 

that are emerging as promising tools in taste masking 

research. Additionally, the review summarizes various 

evaluation methods used for assessing taste masking 

efficiency, including human taste panels, electronic 

tongue systems, spectrophotometric analysis, and in 

vitro dissolution studies in simulated salivary conditions. 

The article also addresses challenges associated with 

taste masking, such as balancing taste suppression with 

rapid drug release, stability concerns, scale-up 

difficulties, regulatory requirements, and cost-

effectiveness. Overall, this review provides a 

comprehensive overview of current advancements, 

evaluation techniques, and future perspectives in taste 

masking technologies for oral pharmaceutical 

formulations, emphasizing their critical role in 

improving patient acceptability, compliance, and 

therapeutic outcomes. 

 

Index Terms—Taste masking, Oral formulations, Bitter 

drugs, Patient compliance, Microencapsulation, Hot 

melt extrusion, Ion exchange resin, Oral drug delivery. 

 

I. INTRODUCTION 

 

Oral drug delivery remains the most preferred route of 

administration because of convenience, safety, and 

patient acceptance. However, many drugs possess an 

unpleasant bitter taste, leading to poor compliance and 

treatment failure. Taste masking is therefore an 

important strategy in formulation development [1,3,5]. 

Taste perception occurs when dissolved drug 

molecules interact with taste receptors located on taste 

buds. Bitter taste is considered the major challenge in 

oral formulations. Effective taste masking 

technologies aim to prevent interaction between the 

drug and taste receptors while ensuring rapid drug 

release after swallowing [6,8,9].  

 

Taste masking is particularly important for: 

• Pediatric formulations [28] 
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• Geriatric medications [23] 

• Orally disintegrating tablets (ODTs) [27] 

• Chewable tablets [22] 

• Liquid formulations [24] 

 
 

II. IDEAL CHARACTERISTICS OF TASTE 

MASKED FORMULATIONS 

 

An ideal taste masked formulation should: 

• Effectively suppress unpleasant taste [12] 

• Maintain drug bioavailability [13] 

• Be stable during storage [14] 

• Be safe and non-toxic [15] 

• Be cost-effective [16] 

• Allow easy manufacturing [17] 

• Preserve therapeutic efficacy [18]  

 

Table 1: Human Taste Panel Evaluation Scale 

Bitterness Score Taste Perception 

0 No bitterness 

1 Slight bitterness 

2 Moderate bitterness 

3 Strong bitterness 

 

III. MECHANISM OF TASTE MASKING 

 

Taste masking technologies generally work through: 

1. Preventing drug dissolution in saliva 

2. Creating a physical barrier around the drug 

3. Reducing interaction with taste receptors 

4. Modifying bitterness perception using flavors and 

sweeteners  

 
 

IV. TASTE MASKING TECHNOLOGIES 

 

4.1. Use of Sweeteners and Flavors 

Sweeteners and flavoring agents are the simplest and 

most widely used methods for taste masking.[20] 

 

Sweeteners 

• Sucrose 

• Aspartame 

• Saccharin sodium 

• Mannitol 

 

Flavors 

• Mint 

• Orange 

• Strawberry 

• Chocolate 

 

Advantages 

• Simple and economical 

• Suitable for syrups and chewable tablets 

 

Limitations [8] 

• Ineffective for highly bitter drugs 

• High concentrations may be required 

 

4.2. Polymer Coating 

Drug particles are coated with polymers that prevent 

drug release in saliva but dissolve in gastric fluid. 

 

Common Polymers [19] 

• Ethyl cellulose 

• Eudragit 

• Hydroxypropyl methylcellulose (HPMC) 
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Advantages 

• Effective for highly bitter APIs 

• Controlled drug release possible 

 

Limitations [2] 

• Complex manufacturing 

• Increased production cost 

 

4.3. Microencapsulation 

Microencapsulation involves surrounding drug 

particles with protective coatings. 

 

Techniques [11] 

• Spray drying 

• Coacervation 

• Solvent evaporation 

 

Advantages [13] 

• Excellent taste masking 

• Improved stability 

 

Limitations 

• Expensive process 

• Difficult scale-up 

 

4.4. Inclusion Complexation 

Drug molecules form complexes with agents such as 

cyclodextrins. 

 

Common Complexing Agents 

• β-cyclodextrin 

• Hydroxypropyl β-cyclodextrin 

 

Advantages [16] 

• Improved solubility 

• Enhanced stability 

 

Limitations [6] 

• High cost of cyclodextrins 

• Limited drug compatibility 

 

4.5. Ion Exchange Resins 

Ion exchange resins bind ionic drug molecules and 

release them in gastric conditions. 

 

Common Resins 

• Kyron T-114 

• Amberlite IRP 

Advantages [17] 

• Effective for liquid formulations 

• Good stability 

 

Limitations [10] 

• Applicable only to ionizable drugs 

 

4.6. Hot Melt Extrusion (HME) 

Hot melt extrusion is an advanced solvent-free 

technology where drugs are dispersed in polymer 

matrices at elevated temperatures. 

 

Advantages [9] 

• Continuous manufacturing 

• Uniform dispersion 

• Effective bitterness reduction 

 

Limitations [13] 

• Thermal degradation risk 

• High equipment cost 

Recent studies show HME is increasingly used for 

pediatric formulations and orally disintegrating 

systems.  

 

4.7. Spray Drying 

Spray drying converts drug-polymer solutions into dry 

powder particles with masked taste. 

 

Advantages [25] 

• Rapid process 

• Suitable for heat-sensitive drugs 

 

Limitations [14] 

• Particle size variation 

• Expensive instrumentation 

 

4.8. Prodrug Approach 

A chemically modified inactive derivative of the drug 

is prepared to reduce bitterness. 

 

Advantages [23] 

• Highly effective 

• Can improve bioavailability 

 

Limitations [11] 

• Requires chemical modification 

• Regulatory complexity 
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V. EVALUATION METHODS FOR TASTE 

MASKING 

 

Human Taste Panel 

Volunteers evaluate bitterness intensity. 

 

Advantages [9] 

• Direct assessment 

 

Limitations [7] 

• Ethical concerns 

• Subjective variability 

 
 

Electronic Tongue 

Sensor-based system that mimics human taste 

perception. 

 

Advantages [27] 

Objective analysis 

• Widely used in evaluation of taste masked 

formulations.  

• Particularly useful for pediatric and highly bitter 

drugs.  

• Can evaluate multiple taste attributes such as 

bitterness, sweetness, and aftertaste. 

 

Table 2: Evaluation Parameters for Taste Masked 

Formulations 

Parameter Method Used Purpose 

Taste 

evaluation 

Human taste panel Determine 

bitterness 

level 

Drug release 

in saliva 

In vitro dissolution 

study 

Check drug 

release in 

mouth 

Drug release 

in gastric 

fluid 

Dissolution apparatus Ensure 

proper drug 

release in 

stomach 

Particle size Microscopy/Particle 

size analyzer 

Evaluate 

coating 

efficiency 

Surface 

morphology 

Scanning Electron 

Microscopy (SEM) 

Observe 

coating and 

particle 

structure 

Stability 

testing 

Accelerated stability 

study 

Assess 

formulation 

stability 

Moisture 

content 

Karl Fischer titration Determine 

water content 

Mechanical 

strength 

Hardness/Friability test Evaluate 

tablet 

integrity 

 

Limitations [5] 

• Expensive equipment 

 

In Vitro Dissolution Studies 

Drug release in simulated saliva is measured. 

 

Advantages [9] 

• Easy and reproducible 

 

Limitations [13] 

• May not correlate perfectly with human perception 

 

VI. RECENT ADVANCES IN TASTE MASKING 

 

Nanotechnology-Based Systems 

Nanoparticles and liposomes improve taste masking 

and drug delivery. 

 

Artificial Intelligence (AI) 

AI is now being explored for: 

• Taste prediction 

• Excipient selection 

• Formulation optimization 

Recent research highlights the role of AI-driven 

pharmaceutical development in improving taste 

masking efficiency.  

 

VII. APPLICATIONS OF TASTE MASKING 

 

Taste masking technologies are widely used in: 

• Orally disintegrating tablets 

• Pediatric syrups 

• Chewable tablets 

• Fast dissolving films 

• Nutraceuticals 
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VIII. CHALLENGES IN TASTE MASKING 

 

Major challenges include: 

• Balancing taste masking and drug release 

• Stability issues 

• Scale-up difficulties 

• Regulatory concerns 

• Cost of advanced technologies 

 

IX. CONCLUSION 

 

Taste masking plays a crucial role in improving patient 

compliance and therapeutic success in oral drug 

delivery systems. Various conventional and advanced 

technologies are available depending on drug 

properties and formulation requirements. Modern 

approaches such as hot melt extrusion, 

nanotechnology, and AI-assisted formulation 

development are expanding the possibilities for 

effective taste masking. Continued research is 

expected to produce safer, more efficient, and patient-

friendly oral formulations. 
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