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Summary: The purpose of this study was to evaluate the degrees of bitterness and sweetness of five
commercially available preparations (1 granule (B) and 4 dry syrups (DS-1-DS-4)) of acetaminophen
(APAP) when suspended in water by human gustatory sensation testing and drug release test. The
drug release experiment was performed in distilled water as the release medium at 4, 25 and 37°.
The amount of APAP released from each preparation increased with an increase in medium tempera-
ture. In the human gustatory sensation test, we evaluated the bitterness and sweetness, respectively,
at two time points. First, we evaluated the tastes immediately after the suspension had been kept
in the mouth for 5 seconds, which we termed “immediately taste”. The second time point was 15 sec-
onds after the suspension was ejected from the mouth but the mouth was not rinsed with water,
which we referred as “residual taste”.

In the gustatory sensation test, all preparations were found to be significantly masked against the
bitterness, but DS-2 was not sufficiently masked against the immediate bitterness, as compared with
other DS preparations. In addition, the rank order of continued sweetness tended to be DS-1 = DS-
4> DS-3>B=DS-2 in descending order. These results suggest that the masking of bitterness was
probably due to the sweetness enhancement and the decreased dissolution of APAP.

Keywords: bitterness; sweetness; acetaminophen; dry syrup; pediatric use
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TaBLE 1. Formulations of APAP Products on the Market.

Dosage APAP i
Test Samples Forms Contents Additives
A Powder 100% —
B Granule 20% - Hydroxypropylcellulose, Lactose, Saccharine Sodium,
Food Yellow No. 5, Flavour
DS-1 Dry Syrup 20% Sucrose, Microcrystalline cellulose, Lactose Hydrate,
Hypromellose, Saccharine Sodium Hydrate, Aspartame,
Food Yellow No. 5, Flavour
DS-2 Dry Syrup 20% Sucrose, Microcrystalline Cellulose, Carmellose Sodium,
Hydroxypropyl-cellulose 2910, Aspartame, Flavour
DS-3 Dry Syrup 40% D-Mannitol, Povidone, Saccharine Sodium Hydrate,
Aspartame, Anhydrous Silic Acid, Flavour (containing
Lactose Hydrate), Food Yellow No. 5
DS-4 Dry Syrup 20% Sucrose, Povidone, Carmellose Sodium, Crospovidone,

Aspartame, Saccharine Sodium, Flavour
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bitterness
1 2 3 4 5
not bitter slightly-bitter bitter appreciably-bitter  extremely-bitter
——————t——
(water) (APAP saturated solution)
sweetness
1 2 3 4 5
" ¢ tish . sufficiently extremely-
not swee sweetls Swee -sweetened sweetened
1
(water) (simple syrup)

Fig. 1. Structure Scales in Gustatory Sensation Tests.
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Fig. 2. Effects of Temperatures on the Dissolution Behaviors of APAP from Each Product.
-, B;---A--, DS-1;--9---, DS-2; —{5—, DS-3; —/+—, DS-4.

Each point represents the mean = S.D. of three experiments.
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Bitter intensity score

2
L L
1
A B DS-1 Ds-2 DS-3 DS-4
Fig. 3. Bitter Intensity Score Evaluated by Gustatory Sensation Tests.

a) p<0.05, compared with A, the APAP solution by Steel test.
b) p<0.05, compared with B, the granule, 1) compared with DS-
1, 2) compared with DS-2, 3) compared with DS-3 and 4)
compared with DS-4 by Steel-Dwass test.
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Fig. 5. Sweet Intensity Score Evaluated by Gustatory Sensation Tests.
b) p<0.05, compared with B, the granule, 1) compared with DS-
1, 2) compared with DS-2, 3) compared with DS-3 and 4)
compared with DS-4 by Steel-Dwass test.
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better

< neither good
Ease of consumption  Smell Aftertaste nor bad

Fig. 6. Results of the Questionnaire Survey on the Preference Evaluation of
APAP Preparations.

TapLE 2. Summary Table of Research Findings on APAP Products.

Rank order 1 2 3 4 5
Dissolution amount .
25C) DS-2 DS-4 B DS-1 DS-3
Bitter inhibitory DS-1 B=DS-3=DS4 DS-2
evaluation (5 )
Bitter inhibitory DS-1 DS-4 B=DS-3 DS-2
evaluation (15 s)
Sweetness: intensity DS-4 DS-1 DS-3 B DS-2
evaluation (5 s)
Sweetnes‘s intensity DS-1 DS-4 DS-3 B=DS-2
evaluation (15 )
Ease of consumption DS-4 DS-3=DS-1 B DS-2
Smell DS-1 DS-3 DS-4 B DS-2
Aftertaste DS-4 B DS-1 DS-2 DS-3
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