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Introduction

Taste masking, combined with 
swallowability and palatability, are integral 
considerations for oral drug formulations; 
ensuring both as part of a drug product’s 
final formulation can serve to increase 
patient acceptability and adherence to the 
therapy, which in turn can bolster regulatory 
acceptance and commercial potential. 

In a recent webinar, the first in a four-part 
series on taste masking, Adare Pharma 
Solutions and International Flavors and 
Fragrances (IFF) Inc. offered critical 
insights into strategies and techniques 
for optimizing taste masking during the 
formulation process. Dr. Luigi Boltri Sr., 
Director of Pharmaceutical Sciences, 
Business Support & New Technologies at 
Adare, and Dr. Nasrin Mahmoudi, Technical 
Manager at IFF, both spoke to some of 
the key considerations that apply to taste 
masking, as well as the potential outcomes 
of its successful inclusion in a patient-
centric drug’s formulation – optimized 
drug performance, improved patient 
adherence, and better patient outcomes.

Formulation with Patient 
Adherence in Mind 

One of the most important criteria a 
drug must meet for effective patient 
treatment is medication adherence. It 
is a simple concept that becomes more 
complicated in practice: How can drug 
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developers maximize patients’ participation 
in their treatment? While much of 
this equation is influenced by factors 
outside a pharmaceutical company’s 
control, there are several ways in which 
drug developers can implement taste 
masking techniques to improve a drug’s 
palatability, thereby increasing its potential 
for greater patient adherence, particularly 
for pediatric and geriatric populations.

The negative impacts of poor patient 
adherence, including harmful health 
outcomes, increased medical intervention, 
and higher costs, can be mitigated, in 
part, during a drug’s formulation. Some 
of the factors that impact adherence are 
less actionable: According to the World 
Health Organization, adherence can be 
broadly defined as “the extent to which a 
person’s behavior […] corresponds with 
agreed recommendations from a health 
care provider.” This can encapsulate 
a range of patient behaviors, health 
professionals’ communication strategies, 
and other factors. But by focusing on the 
potential pitfalls that can be addressed 
in formulation, such as a drug’s overall 
palatability, swallowability, and even its smell, 
pharmaceutical companies can still achieve 
measurable improvements in adherence. 

By implementing patient-centric design 
as part of a drug’s formulation strategy, 
pharmas stand to improve adherence by 
as much as 90 percent.1 Understanding 
patient needs and preferences, as well 

as how those needs and preferences 
are influenced by variables such as age, 
overall health, and physical condition, 
can help pharmas formulate drugs that 
are more acceptable. Elderly patients 
are a great example of the benefits of 
this holistic approach, which can even 
extend to packaging – bottles that 
are difficult for seniors to open or fine 
print that is difficult to read can impact 
adherence as strongly as other factors.

Children are another population for which 
patient-centric formulation can result in 
meaningful improvements in adherence. 
The ideal oral dosage forms for pediatric 
patients can vary widely based on age; 
infants, for example, may fare best with 
fast-dissolving/disintegrating mini-
tablets or liquid formulations, whereas 
school-aged children are better suited 
to tablets and capsules. As with geriatric 
populations, pediatric patients stand to 
benefit from a comprehensive approach 
to drug formulation, one that incorporates 
considerations related to age, growth, 
physiological development, and underlying 
disease, among other concerns.

Regardless of the target patient 
population, drug manufacturers that 
incorporate patient-centric formulation, 
particularly taste masking, as part 
of their processes face a number of 
important decisions regarding their 
approach and ultimate goals. 



Route of administration, as well as 
dosage type, are some of the first 
questions developers must answer 
during this stage; for oral formulations, 
swallowability, which encompasses taste 
masking, comes next when it comes 
to improving adherence. Tablet size, 
shape, smell, taste, and mouthfeel – or, 
for liquid dosages forms, viscosity and 
volume as well as smell and taste – all 
impact a drug’s overall acceptability. 

Improving Adherence Through 
Patient-Centric Development 

The economic costs of poor medication 
adherence are enormous: It is estimated 
that inadequate adherence accounts 
for approximately 125,000 deaths 
per year in the U.S. alone. In 2006, the 
European Medical Association (EMA) 
reported that taste, smell, and texture 
were all integral factors in determining 
a medication’s accessibility and 
acceptability for patients2; in 2015, the 
EMA also highlighted the issues inherent 
to modifying pediatric doses3, either 
through adding them to soft foods 
or otherwise degrading them prior to 
administration, noting the potential 
impacts to quality, efficacy, and even safety.

Understanding how to optimize a drug 
product’s swallowability requires a thorough 
understanding of the physiological and 
psychological processes that underlie 
chewing and deglutition. Eating and 
swallowing are processes managed by 
both volitional and reflexive mechanisms, 
which is why many adults are able to 
force themselves to swallow intact 
capsules, whereas small children, whose 
reasoning and volitional swallowing 
abilities may still be undeveloped, cannot. 
For chewable oral medications, texture 
becomes particularly important – unfamiliar 
textures can be perceived as foreign 
matter, inhibiting the swallowing process. 

Understanding how a chewable formulation 
behaves when undergoing this process is 
critical: chewables must reach a certain 
rheology to initiate the swallowing reflex. 

This rheology can be observed cross-
culturally in the foods selected for their 
ability to initiate this reflex without chewing, 
such as yogurt, polenta, porridge, panna 
cotta, and others. Thinking critically 
about opting for a chewable dosage 
can create flexibility when it comes to 
determining dosage sizes. It is a widely 
accepted standard that 00 capsules, 
which hold approximately 1 gram ( ~ 
1 mL), are thought to be roughly the 
maximum allowable volume to facilitate 
swallowability. In reality, humans are able 
to swallow much larger quantities with 
relative ease; 8- to 10-year-olds have 
been proven to be able to swallow as 
much as a 10-gram bolus, provided that it 
possesses the right texture and rheology.4

The frequently off-label practice 
of crushing solid medication and 
introducing it to another vehicle for 
consumption poses particular risks to 
the composition of the medication, 
as well as any controlled release 
mechanism inherent to its formulation. 
Counteracting this inclination among 
patients requires an increased focus on 
making formulations as easy to swallow 
as possible; solutions such as coating 
tablets with polymers that make their 
surface slippery when in contact with 
saliva is just one avenue developers 
may explore. A more frequently 
utilized tool involves manufacturing 
gels or highly viscous solutions for 
embedding solid formulations. 

Just as there are advantages to pursuing 
a given formulation for its taste masking 
or swallowability features, there are also 
potential downsides. Failing to control 
and quantify practices and tools in these 
applications can create risk; these risks can 
include interference with the mechanism of 
absorption, as well as physical or chemical 
incompatibility between a drug and chosen 
vehicle.5 As a leading contract development 
and manufacturing organization (CDMO) in 
formulation focused on swallowability and 
palatability, Adare has witnessed firsthand 
the increasing attention and import 
pharmaceutical companies and regulators 
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have afforded these considerations 
when it comes to a drug’s formulation. 

A Taste Masking Strategy 
for Every Application 

Developing a palatable drug formulation 
can present unique challenges for 
pharmas. Many active pharmaceutical 
ingredients (APIs) have bitter or otherwise 
unsavory tastes; for adults without trouble 
swallowing, this is typically addressed 
through polymer coatings that mask any 
unpleasant tastes introduced by an API. 
For pediatric and geriatric populations, this 
proposition becomes more difficult. Beyond 
some of the more apparent obstacles to 
tailoring medications to these patients, 
such as trouble swallowing, differences in 
taste perception, sensitivity, and tolerance 
between the young and old can serve to 
further complicate targeted formulation. 

Drug developers often consider a 
combination of taste masking approaches 
in order to improve palatability. Selected 
methods should account for the extent 
to which an API’s bitterness is present, 
as well as its aqueous solubility. Masking 
the taste of a more highly water-soluble 
API is inherently more difficult than in less 
water-soluble API. This rule also applies 
to dose strength – generally, it is easier to 
taste mask a low-dose formulation than 
a high-dose one. Multiple factors, from 
the particle size and shape of an API to 
the target release profile and other drug 
properties, can make taste masking a 
complex component of formulation.

When it comes to evaluating other 
drug properties, understanding each 
non-active ingredient, the amounts 
that are present in the formulation, and 
the dosage form is equally essential 
in assessing the appropriate taste 
masking approach. Developers should 
also consider the site of absorption in 
this evaluation; drugs absorbed in the 
mouth versus those absorbed in the 
lower GI tract necessitate different 
patient-centric formulation approaches. 



Because taste is directly linked to solubility, 
most taste masking approaches focus on 
either lowering the solubility of a drug in 
saliva or reducing the drug concentration 
to levels below the taste threshold. For the 
former, the physical and chemical properties 
of a drug are adjusted to prevent its 
interaction with taste receptors. In the latter, 
organoleptic properties of a drug, such as 
smell, taste, and texture, are modified by the 
addition of suitable excipients, maintaining 
the drug’s efficacy while masking its taste. 
The addition of excipients to a formulation 
is often the simpler approach to taste 
masking, eliminating the need for some 
special manufacturing technologies 
and lessening the potential impact on 
pharmacokinetics and API release.

Taste masking approaches continue to 
evolve; research into bitterness inhibitors 
for taste masking has advanced in recent 
years and, to date, approximately 12 
bitterness antagonists have been identified 
by researchers, either from organic 
sources or synthetic ones.6 The scientific 
understanding of these inhibitors is not 
yet defined enough to incorporate them 
frequently in existing formulation strategies, 
however. While many drugs can be taste 
masked via adding suitable excipients, APIs 
that are extremely bitter or high dose often 
require a different approach. Most often 
this comes in the form of polymer coatings 

where a number of hydrophobic and 
hydrophilic polymers, with pH-dependent 
or independent solubility, can be used to 
suit a drug’s release specifications. These 
coatings can be layered to accommodate 
different release profiles. Multi-particulate 
systems (MUPS) and mini-tabs are other 
avenues that can allow for greater polymer 
coating over less surface area as compared 
to API particle coating, facilitating more 
effective taste masking. Complexation, 
which can improve the dissolution rate, 
solubility, chemical stability, absorption, 
and bioavailability characteristics of 
drugs, is another technique developers 
can employ to improve palatability.

Ultimately, undertaking taste masking as 
part of an oral formulation is a complex 
task, and a number of variables, including 
patient profile, drug product composition, 
and regulatory standards, make it difficult 
to achieve without expertise.  By adopting a 
patient-centered approach, drug developers 
can greatly improve adherence to therapy 
and outcomes, bolstering their product’s 
commercial acceptance in the process. 
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pharmaceutical chemist by training and 
completed his degree at the University of 
Turin. With more than 30 years of experience 
in the Pharmaceutical Industry, Dr Boltri 
has held leading positions as Department 
Head and Director. Dr. Boltri has extensive 
experience in formulation development for 
various dosage forms, with a focus on oral 
delivery and bioavailability enhancement. 

Dr. Nasrin Mahmoudi Nasrin is a 
member of the Application Development 
and Innovation (AD&I) team within 
Pharma Solutions business division of 
the International Flavors and Fragrances 
(IFF) company. As a scientist and technical 
manager, Nasrin’s role is working with the 
pharmaceutical customers in the North 
American region to partner in product 
development. Nasrin provides technical 
information on application/regulatory aspects 
of the broad range of excipients and enables 
customers to troubleshoot and facilitate their 
formulation development process. 

Adare Pharma Solutions is a global 
technology-driven CDMO providing 
end-to-end integrated services, from 
product development through commercial 
manufacturing and packaging, with small 
molecule expertise focusing on oral dosage 
forms for the Pharmaceutical industry. 
Adare’s specialized technology platforms 
provide taste masking, controlled release, 
solubility enhancement, and patient-centric 
dosing solutions. With a proven history 
in drug delivery, Adare has developed and 
manufactures more than 45 products sold  
by customers worldwide.


