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Patient Centricity 

Difficulty swallowing medication is a significant contributor to patient non-adherence to prescribed 
medication. 
 
Consider your own experience when taking medication.  Most likely, we have all experienced some 
type of difficulty in taking medications or dietary supplements; or watched family members such as 
children or elderly parents struggle to take their medications.  
 
According to a study1, 4 in 10 adults report difficulty in swallowing tablets. An FDA guidance 
document2, published in 2015, recognized that size, shape and coating are all contributory factors in 

the swallowing process, and these factors 
can impact adherence to prescription 
regimens. If a person has trouble 
swallowing, they may delay taking, skip a 
dose or discontinue use altogether. Any of 
these actions can pose a serious health 
threat and lead to unnecessary medical 
costs.  
Medical costs associated with skipping or 
discontinuing a medication is estimated at 
$269 billion in the United States alone3. 
Imagine the size of this if it were to be 
applied globally. Every discontinued use of 
medication also equals lost revenue for the 
drug manufacturer.  
 

 

 

 

Understanding the Impact of Tablet Coating 

Colorcon has been working for over a decade to qualify and quantify the effect of film coating on 
swallowability. Early research used gamma scintigraphy to measure the influence film coatings 
have on the transit times of solid oral dosage forms from the mouth to the stomach.  In this study, 
subjects were given four equal sized tablets to swallow; with three tablets finished using different 
film coatings and the fourth uncoated.4 Most of the tablets had an overall transit time of less than 30 
seconds, but four tablets took more than 10 minutes to transit and were all uncoated. The coated 
tablets all passed the stomach without issue, and 92% of the coated tablets took less than 20 
seconds to complete their journey to the stomach.  This work indicated that coated tablets are 
better in terms of ease of swallowability. 
 

Market Demand for Improved Swallowability  

Guidance papers published by the U.S Food & Drug Administration2,5 (FDA) and the European 
Medicines Agency6 (EMA) address concerns related to the size, shape and coating of solid oral 
dosages and give guidance aimed at improving the patient experience and adherence to 
medication regimens.  This patient-centric focus supports Colorcon’s goal of enhancing tablet 
design to improve patient recoginition and aid swallowability. To validate the earlier results showing 
that a coated tablet is much better than uncoated; further work was undertaken to enhance the 
coating formulation and look at other attributes that can positively impact the swallowing 
experience for patients.  
 

Figure 1 Avoidable Medical Costs (USA, 2012) 
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Factors that Affect Swallowability 

An important factor that contributes to the swallowability of a tablet is that of the motivation of the 
patient. If the medicine provides an essential clinical need that is important to the health and well-
being of the patient, then they will be much more likely to take it. If the medication is discretionary 
and taken only to support lifestyle or general health, then the patient may choose to skip a dose or 
not take the tablet at all. Everyone will have their own unique experience with swallowing tablets. 
These may be impacted by their age, other medications taken, or whether they have underlying 
health issues such as stroke, Parkinson’s disease, or other neurological disorders that can lead to 
dysphagia.   
 
There are essentially four phases of swallowing with the first two being the most important when it 
comes to the patient deciding to swallow the tablet. First, they will look at the tablet and decide if it 
is something they could easily swallow. At this stage, factors around the appearance of the tablet 
are important. If the visual perception of the tablet is large and rough and, therefore, perceived as 
difficult to swallow, this will impact whether the patient decides to put the tablet in their mouth. Next, 
is how the tablet feels in the mouth/on the tongue. What is the texture like? Does it feel rough or 
smooth? Does it have a bad taste? The last two phases of swallowing revolve around avoiding 
choking and the tablet sticking in the esophagus.  
 
Each of these phases constitutes the patient’s perception of whether a tablet is easy or hard to 
swallow. In all cases, taking water with the tablet is important, this provides lubrication to improve 
transit times to the stomach and aids the disintegration process of the tablet itself. 
 

Understanding Slip and the Science of Lubrication 

Tribology is the field of science that helps to describe how surfaces interact with each other at a 
microscopic scale.  In the case of oral dosage forms, the frictional interaction between surfaces and 
how fluids can help act as a lubricant is important to understand. 
 
At a microscopic scale, surfaces in contact will interact with each other, and depending on how flat 
they are, will have more or less contact points. When these surfaces have no lubricant present and 
are dry, the friction between them will be high and the surfaces will be difficult to move over each 
other.  

As an example, if you were to run your 
finger over a clean plate, you hear a 
squeaking sound indicating high friction 
between your finger and the plate. This is 
described as boundary lubrication. If a small 
amount of liquid is added to the surface of 
the plate it would slide much easier because 
the liquid is helping to keep the two surfaces 
apart. This is called mixed lubrication, where 
there is still some physical contact between 
the surfaces, but the liquid is helping to 
reduce the overall friction. By increasing the 
level of liquid between the surfaces further, 
they are separated and glide over each 
other easily, with minimal friction. This is 
called hydrodynamic lubrication.  

With this understanding of tribiology, the incorporation of hydrophilic polymers into film coatings to 
lubricate the tablet surface when wet, either by contact with saliva or through taking a glass of water 
with the tablet, can be investigated.  
 

Figure 2 Modes of Lubrication 



 

  
 

Opadry® EZ - 3 -  

Evaluating Slip Behavior 

Colorcon developed a single test to characterize how different coating materials behave and rank 
their slip performance. In this case, the slip was determined by measuring the force necessary to 
move tablets held in a weighted sled across a wet surface. The force necessary to start the sled 
moving, static friction, and the load necessary to keep the sled in motion, the dynamic friction was 
measured.  

Using this test different materials and film coating formulations were evaluated to identify good slip 
behavior. The red line in Figure 3 represents a traditional HPMC-based film coating, while the black 
line represents a developmental slippery coating. Both the static friction and dynamic friction of the 
developmental coating are significantly lower than the traditional coating, indicating enhanced slip in 
the test.  
 
As a result of this work, Opadry® EZ, Easy Swallow Film Coating was launched. This innovative film 
coating dramatically improves the swallowability of any tablet that the coating is applied to. Once 
wet, the slip performance is enhanced, significantly reducing the probably if sticking in the throat or 
esophagus.  
 

Human Swallowability Study 

A study conducted by the University of Birmingham7 tested whether the enhanced slip of Opadry 
EZ, measured by in vivo methods resulted in a better swallowing experience for consumers, 
compared with uncoated and HPMC-based coated tablets. 
 
The participant population included 84 healthy volunteers with a wide age and gender distribution. 
Factors evaluated included the amount of water required and time to swallow 4 placebo tablets. The 
study assessed overall experience, including ease of swallowing and mouthfeel.  
 
Figure 4 shows the four variations of tablets used in the study; each participant was given these in a 
randomized order.  

Figure 4 Placebo tablets (950 mg, 19.3 X 9.2) 

 
 
 

Figure 3 In Vitro Measurement of Slip Behavior 
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Ease of swallowing was measured by evaluating the amount of water needed to take the tablet and 
the time taken to swallow. In the mouthfeel assessment, participants were asked to hold the tablet 
in their mouth for about 10 seconds and move it around with their tongue to see how easily it moved 
around. Participants scored using a Visual Analogue Scale (VAS) and the responses converted into 
a number that allowed for statistical analysis.  
 
All coated tablets had 3% WG of coating applied. Opadry EZ+EZ had an additional 1% WG of clear 
Opadry EZ top-coat. The Opadry coated tablets were considered easier to swallow than uncoated 
tablets, but the mouthfeel parameters further discriminated between the coated tablets with Opadry 
EZ+EZ, outperforming Opadry HPMC-based coating and the single coated Opadry EZ tablet. 
Opadry EZ+EZ gave the most positive overall mouthfeel relating to stickiness, slipperiness, and 
smoothness.  

 
Figure 5 Mouthfeel assessments resulted in distinguishing coated tablets 

Slipperiness is part of the mouthfeel parameters that participants were asked to evaluate using the 
Visual Analog Scale, with results calculated to a numerical score (Figure 6).  Most participants gave 
the uncoated tablet a low score indicating that the tablet stayed in place or stuck in the mouth. The 
Opadry EZ tablets had a higher proportion of people reporting high levels of slipperiness, with 
Opadry EZ+EZ showing the highest number of participants scoring easy slip.  
 

Figure 6 Scores of slipperiness vs. frequency of score used 

 
 
In addition, each participant provided three words to describe their experience of swallowing the 
tablets to explore how participants felt and perception in the mouth.  
The results are shown using word clouds; with the highest occurrence appearing as large and those 
with only a few occurrences as small, or very small.  
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Color is used to differentiate, with orange words depicting undesirable characteristics and green as 
desirable characteristics.  
 
 

   
 
   
 

Positive Patient Experience with Opadry EZ 

Study results demonstrate that coated tablets are preferred to uncoated, but not all coatings are 
created equal. Opadry EZ demonstrates differentiated performance for swallowability. The results 
for the in vivo human swallowability study show that Opadry EZ coating is preferred for mouthfeel, 
palatability, and overall tablet acceptance, thereby providing the most positive patient experience.  
 
For more information on Opadry EZ, visit www.colorcon.com 
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