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Abstractl]
Original products and Generics studied through package inserts

In April of 2001, we surveyed the package inserts of both original products and generic products. In the survey, the package inserts from 152
pharmaceutical products of 10 specific drug substances were investigated for both the items listed and their descriptions.

The results of this survey indicated that the package inserts of original products were, in general, better than those of their generic counterparts
in terms of the amount of information provided. In particular, the information describing the drugs performance in clinical trials,
pharmacokinetics, pharmacology, as well as cited literature were better.

On the other hand, the information provided under the item "Precautions" did not differ significantly between original products and generics with
the overall content and description being almost the same, comparatively.

In April, 2003, two years after the original survey, we again surveyed pharmaceutical products to determine whether or not the indications pro-
vided in the package inserts had been improved. In particular, we examined whether any attempts were made to revise the "Precautions" as per
our instructions, or in accordance with the voluntary agreement to provide indications regarding the use of additives, etc. during the last two
years. This survey focused particularly on 3 of the 10 drugs targeted in the previous study. Ticlopidine hydrochloride tablets (14 different phar-
maceutical products), ceflacor capsules (7 products) and loxoprofen sodium tablets (24 products) were investigated.

The results of this survey showed that package inserts for cefaclor capsules had been improved modestly, having at least one item added in
the information given. The added information was "Precautions regarding dosage and administration" and "Adverse effects". In contrast, the
number of items provided for ticlopidine hydrochloride tablets and loxoprofen sodium tablets was generally the same as before.

However, all package inserts of cefaclor capsules and ticlopidine hydrochloride tablets had been duly revised according to the instructions on re-
vision of "Precautions" that had been issued during the last two years.

As for loxoprofen sodium tablets, the package inserts of only the original products and two generic products had been revised in accordance

with our instructions issued on March 19, 2003. Prior to that, all package inserts of this drug, original and generic, had been written in accor-
dance to issued instructions. In terms of the other information provided, little improvement could be noted.
In conclusion, package inserts of generics were generally improved with due attention given regarding information provided for "Precautions".
However, descriptions of items in package inserts of generics differed from product to product. Accordingly, it is anticipated that since the
amount of information will be a key factor in the decision on the use of generics in the future, it is essential that the quantity and quality of
provided information be improved.
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Abstractl]

Refusal of oral medicinal drugs by infants is a considerable problem. One possible solution is to mix the medicine with other agents to mask
the taste and/or odor of the medicine. We chose 8 dry syrup formulas and 4 fluids (orange juice, electrolyte solution, yogurt and ice cream)
as potential masking agents. Five adult volunteers were given each of the 8 medicines orally with or without a masking agent. Each volunteer
evaluated the smell, bitterness or sweetness of each drug alone, and then the medicine/masking agent mixtures. A five-level subjective evaluation
method was used. While one medicine was palatable without mixing, most formulations became more palatable after mixing. The most agree-
able masking fluid was ice cream.

Keywords[] medicinal dry syrup, infant, compliance, palatable mixture

Introduction Materials and Methods

To improve drug compliance to patients is as important as-

pect of a pharmacist role. However, little is known about Volunteer selection criteria

how to overcome infants' refusal to take medicine if the taste Five female students (in their early twenties) participated in
and smell make it difficult to take. = For example, the need the study. They were given a clear explanation of the pur-
to improve the taste of the current granular preparation of pose and method of investigation, and gave their informed
clarithromycin to make it more palatable for children has been consent. All were non-smokers. The medicines alone or
reported”’. One strategy used is mixing the medicine with mixed with a test fluid were placed in the mouth of each vol-
the infant's favorite fluids. However, it is not clear how the unteer.

various medicines interact when mixed with some of the flu-

ids that children like. Also the chemical changes that can

sweetness 1 2 3 4 5

occur by mixing these fluids is an important aspect to be ex-

amined. not sweet « — too sweet
So far, there is no appropriate guidance material for what bitterness 1 s,
fluids can be mixed with certain drugs to obtain better infant : I
. . itter — too bitt
compliance. In order to increase our knowledge, we have car- ot bitter 7 foo bitter
ried out a survey to assess the acceptability of various medici- smell ! Y5
; ; imbi | —
nal dry syrups when they are mixed with commonly imbibed good — 'bad
fluids. -
palatablility 1 | 4[ 5I
I [ I
difficult < — easy

Figure 1. The five-level subjective evaluation scoring system
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Table 1. List of medicines and their applications

Commercial name General name Effect Use#
Theodur dry syrup 20% Theophylline bronchostimulator 400 mg
Telgin G dry syrup Clemastine fumarate anti-histamine 1000 mg
Nauzelin dry syrup Domperidone anti-nausea 500 mg
Banan dry syrup Cefpodoxime proxetil antibiotic 1000 mg
Hokunalin dry syrup Tulobuterol bronchostimulator 200 mg
Fosmicin dry syrup 200 Fosfomycin antibiotic 1000 mg
Rykamycin dry syrup 200 Rokitamycin antibiotic 300 mg
Rizaben dry syrup Tranilast antiallergic 300 mg

# Dose for a child of 10 kg body weight.

Choice of medicines and mixing fluids

Eight dry syrup formulas commonly given to infants in
hospitals were chosen (table 1). Four fluids (orange juice,
electrolyte solution, yogurt and ice cream) were chosen to mix
with the dry syrups. We used 100 % orange juice, sugarless
yogurt and vanilla flavor ice cream. Water was used as the
control.

The test method

A dose appropriate for a small child of 10 kg body weight
was chosen. The total volume of medicine/fluid mixture was
made up to 15 milliliters. The volunteers held each mixture in
their mouth for one minute and evaluated the smell and the
bitterness or sweetness. They spat out the mixture after one
minute and rinsed their mouth. Fifteen minutes later, they
evaluated the next freshly prepared medicine/fluid mixture. In
addition, the medicine/fluid mixtures was stored in the refrig-
erator and for the ice cream mixture stored in the freezer for
24 hours and evaluated again by the same volunteers, in simi-
lar fashion.

Evaluation method
Each volunteer first evaluated the smell, bitterness or sweet-
ness of a drug formulation alone, then of each mixture, using

a five-level subjective evaluation, as shown in figure 1.
These tests
were all repeated after the mixtures had been stored for 24

Overall palatability was similarly evaluated.

hours. Each volunteers' results were compiled and average
values were obtained (table 3 & figure 2). When three or
more volunteers agreed to an opinion, it was noted as a ma-
jority opinion (table 2 & 4).

Results

The comments of the volunteers after keeping the medicine
in the mouth for one minute are listed in table 2. Most
medicines, except for Fosmicin® dry syrup and Hokunalin® dry
syrup, lost their sweetness and later the bitterness increased.
Telgin G* dry syrup had intense bitterness, while Rykamycin®
dry syrup was too sweet. Table 3 lists the palatability of
medicine alone and medicine/fluid mixtures of all 8 medi-
cines. These data were shown the average values estimated
by figure 1. The most pleasant mixing fluid was ice cream.
Significance was determined using paired student t-test.
Medicine alone and medicine/ice cream mixtures showed a
significant difference at P<0.01. Theodur® dry syrup,
Hokunalin® dry syrup and Rizaben® dry syrup became palat-
able when mixed with orange juice and electrolyte solution.
The Banan” dry syrup became palatable when mixed with yo-

Table 2. Comments of Volunteers after holding the preparations in their mouth

Medicine

Initially

After one minute

Theodur dry syrup

smells slightly like apple
slightly sweet
powdery and bitter

slightly bitter

no taste

Telgin G dry syrup

powdery and bitter

bitterness increased

. distastefully sweet powdery

Nauzelin dry syrup . . . .
(taste like lemonade,slightly sweet) slightly bitter
slightly sweet bitter

Banan dry syrup ;
taste like lemonade

. taste like vanilla no change

Hokunalin dry syrup . . .
It seems to melt immediately like sugar
taste like lemonade no change

Fosmicin dry syrup

smells bad, it adheres in to the mouth

(sweetness increased slightly)

Rykamycin dry syrup

chemical taste.

too sweet and powdery

slightly bitter

too sweet, distastefully sweet

Rizaben dry syrup

easy to take

(unpleasant sensation on tongue)

slightly bitter

0O 33 (99) O
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Table 3. Comparison of medicines alone and medicine/fluid mixtures

medicine/fluid mixtures
medicine alone water orange juice electrolyte yogurt ice cream
solution

Theodur dry syrup 3.4 3.4 4.2 4.4 3.8 5.0
Telgin G dry syrup 1.8 2.4 3.6 3.8 34 4.6
Nauzelin dry syrup 32 3.4 4.2 3.6 3.2 5.0
Banan dry syrup 3.6 3.6 4.2 4.4 4.8 4.8
Hokunalin dry syrup 5.0 3.6 3.8 4.8 3.0 4.8
Fosmicin dry syrup 3.6 3.2 3.8 4.0 4.0 4.8
Rykamycin dry syrup 3.4 3.6 2.4 3.8 34 4.8
Rizaben dry syrup 3.0 3.0 3.4 4.4 2.8 4.4
Average values 3.4+ 0.88 3.3+ 0.41 3.7+ 0.60 4.2+ 0.41 3.6+ 0.64 4.8+ 0.20%*
** P<0.05 compared with medicine alone ** P<0.05

The point indicated average value evaluated by figure 1.

Table 4. Change of taste at 24 hours for medicine/fluid mixtures or control mixtures

.. most palatable least palatable volunteer comments on
medicine L . . . . . .
mixing fluid mixing fluids time-dependent change
Theodur dry syrup ice cream water (bitterness, powdery) | It becames less palatable except for ice cream
Telgin G dry syrup ice cream medicine alone The bitterness increased except for ice cream
Nauzelin dry syrup ice cream yogurt no change
Banan dry syrup ice cream, yogurt water The bitterness increased in all fluids

Hokunalin dry syrup medicine alone

yogurt (bitterness)

no change

Fosmicin dry syrup ice cream water unpleasant smell when mixed with orange juice or water
Rykamycin dry syrup ice cream orange juice zrléear:ltterness increased for all solutions except for ice
Rizaben dry syrup ice cream, electrolyte liquid | yogurt no change

gurt and electrolyte solution.  The Rizaben® dry syrup be-

came less palatable when mixed with yogurt. Regarding the
unmixed drugs, Telgin G” dry syrup was most difficult to
take, while Hokunalin” dry syrup was the most pleasant.
The volunteers' comments on the medicine/fluid mixtures left
for 24 hours are listed in table 4.

mixtures, except that with ice cream, became unpalatable.

Theodur® dry syrup /fluid

Except for the ice cream mixture, the bitterness of Telgin

G" dry syrup /fluid mixtures increased. For the Banan®” dry
syrup/fluid mixtures, bitterness increased in several cases.
The bitterness also increased over 24 hours with several of
the Ricamycin® dry syrup/fluid mixtures. No changes in pal-
atability were detected for the following; Nauzelin® dry syrup/
fluid, Fosmicin® dry syrup/fluid, Hokunarin® dry syrup/fluid,
and Rizaben®” dry syrup/fluid mixtures, although the Fosmicin?
dry syrup/orange juice mix developed an unpleasant smell
after 24 hours.
ness, and sweetness.

Figure 2 shows the results for smell, bitter-
The sweetness of most medicines exam-
ined faded, while bitterness increased when the medicines
were held in the mouth for one minute.

Discussion

Our results show that some syrup mixes become bitter over

time (table 4). The drug information for Theodur® dry syrup
mentions that the formulation loses its sustained release ability

when left in water for long time. Changes occur not only in

D9 Therefore, users

drug taste, but also in drug formula
should be advised to prepare a single dose mixture at one
time and to give it to the patients immediately. For all medi-
cines tested, except Fosmicin® dry syrup, sweetness faded and
bitterness increased after one minute in the mouth. Infants
tend to keep the medicine in their mouth for a long time, so
bitterness may develop and the medicine is more likely to be
spat out. Appropriate advice might be to mix the medicine
with the infant's favorite fluid and watch the infant consume
the fluid. Taking these steps should increase drug compliance
in infants”.

There is report that mixing milk with Clarithromycin dry
syrup develop taste-masking effect for adult volunteers™ .
Our current study indicates that all the medicines mixed with
ice cream showed improved palatability. Generally, the medi-
cines remained palatable for 24 hours after mixing with ice
cream. PA-LG made of Phosphatidic acid (PA) and B -lac
toglobulin(LG) contribute to the inhibition of bitter taste™"’.
Since milk contains Phosphatidic acid and [ -lactoglobulin,

our result was also chemically proven from these reports.

O 34 (100) 0
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Figure 2. Changes in subjective evalution for sweetness, bitterness and smell when medicine is held

However, milk affects the absorption of drugs”, so care
should be taken.
Although there are taste sensation differences between

infants and adults™'”

, we wanted to keep this study as objec-
tive as possible by asking volunteers rather detailed questions
which might have been difficult for small children to answer.
There was also a safety issue of not swallowing the medicine,
and the issue of compliance with the study protocol. We
chose non-smokers in order to keep the taste sensations as
similar as possible to those of small infants.

In the future, as more medicines are tested, pharmacists
will be able to give better guidance as to the proper handling
of problems in administering medicines to infants, i.e., what
fluids can be mixed with certain medicines to improve palat-
ability, which medicines should be taken immediately after
mixing, and what to expect if mixtures are left overnight.
This should lead to better compliance in drug treatment of in-
fants.

Conclusion

Pharmacists need to have information about the taste of
medicines and their mixtures with various potential taste-
masking fluids. Most medicines lose their sweetness and
show an increase in bitterness after one minute in the mouth.
For infants, who tend to keep medicines in the mouth for a
long time, increasing bitterness may result in the medicine to
We found that the palatability of all eight dry

syrups improved when the medicines were mixed with ice

be spat out.

cream.

In order to obtain more useful information for infant care-
takers, we have to test more medicines and also to consider
possible changes in various characteristics of medicines when
they are mixed with potential taste-masking agents.
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