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Abstract Objective To explore the swallowing-enhancing
and taste-masking effects of MedCoat, a new disposable
device used to apply a coating to tablets just before oral
administration. Serting Kaunas Medical University Hospi-
tal in Lithuania. Method The study was performed as a
randomized cross-over study. In total 41 subjects (20 male
and 21 female) were enrolled in the study. Subjects were
healthy volunteers who at least sometimes experience dif-
ficulties swallowing tablets. Subjects were asked to swal-
low placebo tablets uncoated and coated with MedCoat in a
randomized order, and indicate their preferences. Subjects
were also asked to evaluate the taste-masking properties of
MedCoat. Results Of the 41 subjects, 40 (97.6%) found it
less difficult to swallow non-flavoured placebo tablets
coated with MedCoat compared to identical uncoated
tablets. Forty subjects (97.6%) found it less difficult to
swallow divided non-flavoured placebo tablets coated with
MedCoat compared to identical uncoated divided tablets.
All 41 subjects (100.0%) found it less difficult to swallow
bitter flavoured placebo tablets coated with MedCoat
compared to identical uncoated tablets. All 41 (100.0%) of
the subjects stated that MedCoat completely masked the
bitter taste of a bitter flavoured tablet. Conclusion The
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study showed that MedCoat made tablets easier to swallow
for people with difficulties swallowing tablets and that it
masked the taste of bitter tasting tablets. MedCoat could
therefore be a valuable tool to aid the oral taking of tablets
for patients who have difficulties swallowing tablets.

Keywords Coating - Compliance - Oral medication -
Swallowing - Tablets - Taste

Impact of findings on practice

e Patients having difficulties swallowing tablets with a
rough surface or a bitter taste could be helped by using
MedCoat.

e Health care professionals can enhance their quality of
care by considering that MedCoat can solve a relatively
common problem of swallowing tablets with a bad
taste.

e Non compliance due to difficulties in swallowing
tablets could be reduced by the use of MedCoat.

Introduction

Many patients experience difficulties when taking medi-
cine in the form of tablets and capsules. In a large survey
performed by general practitioners in Norway, 26% of the
adult patients stated that they had difficulties swallowing
tablets [1]. The study found that the taste, size, surface and
form of the tablet were significant explanatory variables for
these difficulties.

These difficulties not only cause inconvenience for a
large proportion of the population, they can also have a
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negative impact on patient compliance in taking the med-
ication [2]. Surveys show that only 20-50% of prescribed
medicine is taken as directed, which in turn decreases the
effect of the medication and increase healthcare costs
[3, 4].

Recently, a novel disposable device called MedCoat has
been developed by Med Coat AB in Sweden, which
enables the user himself to apply a thin coating to most
types of tablets just before oral administration. The purpose
of the coating is to make tablets easier to swallow by
making the surface of the tablet slippery, increasing the
saliva flow and masking the taste of the tablet. The coating
also contains flavouring to improve the taste of tablets. All
ingredients in the coating are food approved and each
coating weights approximately 0.2 g. The coating contains
maltitol syrup, vegetable fat, gelatine, citric acid, sugar
ester, curcumin and flavouring. A literature search and
evaluation have been performed at the Division of Clinical
Pharmacology at the Karolinska Institute in Sweden to
explore if ingredients in the MedCoat coating may interact
with drugs thereby effecting their therapeutic effects. The
outcome of this evaluation was that such interactions are
very unlikely to occur [F. Sjoqvist, unpublished data].
Disintegration tests have been performed at the Department
of Pharmacy at the Uppsala University in Sweden to
evaluate the effect of the MedCoat coating on the disin-
tegration of some types of tablets and capsules [G. Alder-
born and C. Olsson, unpublished data]. In these tests the
MedCoat coating prolonged the disintegration time of
tablets with on average 47 s.

Aim of the study

The aim of the study was to explore the swallow-enhancing
and taste-masking properties of MedCoat for people who
experience difficulties swallowing oral tablets.

Method

The study was performed between October 2006 and
November 2006 as a single centre study at the Department
of Otolaryngology, Kaunas Medical University Hospital
(KMUH), Lithuania. Only placebo tablets were used in the
study and no subjects were assigned to participate in any
health-related interventions to evaluate the effects on
health outcomes.

In total 41 subjects (20 male and 21 female) were
enrolled in the study. The volunteer subjects were recruited
by putting an advertisement at the Department of Otolar-
yngology, KMUH, Kaunas, Lithuania. The average age
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Table 1 The age distribution of the subjects in the study
Age distribution Male n = 20 Female n = 21  Total n = 41
18-24 years 11 9 20
25-44 years 6 8 14
45-64 years 3 4 7

was 30 years, and ages ranged from 18 to 64 years. All 41
subjects completed the study (Table 1).

Each subject was to test all variables. The main inclu-
sion criteria were as follows: subjects should be healthy
volunteers and should (as judged by the subject) at least
sometimes have difficulties swallowing tablets (e.g.
depending on the type of tablet taken).

Exclusion criteria included subjects who (as judged by
the subject) could not swallow tablets. Subjects with dys-
phagia or dysgeusia (as judged by the subject) were also
excluded from the study.

Study design

First the subjects had to answer general questions con-
cerning their intake of tablets.

Then the subjects were asked to swallow six tablets
arranged into three pairs. The first pair of tablets swallowed
comprised a non-flavoured placebo tablet and an identical
tablet coated with MedCoat. The second pair was a half
non-flavoured placebo tablet and an identical half tablet
coated with MedCoat. The third pair was a bitter flavoured
placebo tablet (flavoured with Bitter Flavour 050619A
from Firminich SA, Switzerland) and an identical tablet
coated with MedCoat. The tablets in each pair were
swallowed separately and in a randomized order. The
tablets used were uncoated oblong placebo tablets (whole
and divided) of the same size and shape
(19 x 10 x 6 mm). Each tablet was swallowed with a
minimum of 20 ml of water. After both tablets in each pair
had been swallowed, the subject was asked if one of the
tablets was easier to swallow than the other. If so, the
subject was asked if that tablet was “a little bit easier”,
“easier” or “much easier” to swallow.

Finally, the subjects were asked to put a bitter flavoured
tablet coated with MedCoat in their mouth and suck on it
for 5 s and then take it out. The procedure was then
repeated with an identical but uncoated bitter flavoured
tablet. The subjects were informed that both tablets had the
same bitter flavour but that the first tablet was coated.
Subjects were then asked if the coating on the first tablet
camouflaged the bitter taste “completely”, “most of it”
“not so much” or “not at all”.

Research personnel applied the MedCoat coating to all
the tablets just before the test commenced.
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Table 2 Subjects’ comparative opinions on which tablet was the easiest to swallow

Type of placebo Coated much Coated Coated a little No Uncoated a little Uncoated Uncoated much
tablet easier easier bit easier difference bit easier easier easier
Non-flavoured 22 (53.7%) 10 (24.4%) 8 (19.5%) 1 (2.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Non-flavoured, half 22 (53.7%) 7 (17.1%) 11 (26.8%) 1 (2.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Bitter flavoured 25 (61.0%) 8 (19.5%) 8 (19.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

The tablets swallowed in each test were one uncoated placebo tablet and one identical placebo tablet coated with MedCoat

Statistical methods

With a sample size of 40 subjects, it was calculated that an
exact binomial test with a two-sided significance level of
0.05 would have 90% power to detect the difference
between the null hypothesis proportion of equal preference
in ease of swallowing, p. = p, = 0.50 and the alternative
proportion, p. = 0.75. With an estimated fraction of at
most 10% of the subjects being not evaluable, e.g. not
being able to swallow any tablet, it was assumed that at
most 45 subjects would have to be included in the study.

Exact calculations of two-sided 95% confidence inter-
vals for proportions were based on the binomial distribu-
tion. Tests of the null hypotheses that the probability to
prefer coated tablets (p.) is equal to the probability to
prefer uncoated tablets (p,) were tested applying exact,
2-sided tests of the binomial probability p. = p, = 0.5.
P values of <0.05 were considered statistically significant.

Results

Most of the subjects (25 or 61.0%) said that they took on
average 7-14 tablets a week.

Of the 41 subjects, 40 (97.6%) found it less difficult to
swallow the whole and half non-flavoured placebo tablets
coated with MedCoat compared to identical uncoated
tablets (95% confidence interval 87.1-99.9%). Twenty-two
subjects (53.7%) stated that it was “much easier” to
swallow the whole and half non-flavoured placebo tablets
that were coated with MedCoat.

All 41 subjects (100.0%) found it less difficult to
swallow bitter flavoured placebo tablets coated with
MedCoat compared to identical uncoated tablets (95%
confidence interval 91.4-100.0%). Twenty-five subjects
(61.0%) stated that it was “much easier” to swallow the
bitter flavoured placebo tablets that were coated with
MedCoat (Table 2).

For the three types of tablets tested, the differences in
favour of the coated tablets were statistically significant
(P < 0.001 for each comparison). No differences in gender
or age regarding the subjects’ opinions on the ease of
swallowing could be observed.
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In the third part of the study, 41 (100.0%) of the subjects
stated that MedCoat completely masked the bitter taste of a
bitter flavoured tablet (95% confidence interval 91.4—
100.0%).

Discussion

For the tablets tested, the differences in swallow ability in
favour of the tablets coated with MedCoat were statistically
significant (P < 0.001 for each comparison).

Study limitations

This study was performed on adults aged 18-64 years.
However, difficulties swallowing tablets are also common
among other age groups. In the Norwegian study referred
to above over 70% of the children below 10 years of age
had difficulties swallowing tablets [1]. Research also shows
that unpleasant taste is one of the greatest challenges in
paediatric medicine when it comes to drug treatment
compliance [5]. A large proportion of the elderly popula-
tion also has difficulties swallowing tablets due to, e.g.
dysphagia [6, 7].

Study recommendations

To be able to generalize the results in this study to be valid
for other types of tablets and age groups more types of
tablets need to be tested and other age groups have to be
studied.

Conclusion

The study has shown that MedCoat made tablets easier to
swallow for people with difficulties swallowing tablets and
that it masked the taste of bitter tasting tablets. MedCoat
could therefore be a valuable tool to aid the taking of oral
tablets for patients who have difficulties swallowing tab-
lets, thereby increasing patient compliance.
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