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Research on multi-equipment general evaluation method of drug
taste-masking efficiency based on electronic tongue technology
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Science, Beijing 102629, China)

Abstract: The masking level of adverse taste of drugs, defined as taste-masking efficiency, directly affects the
palatability of drugs, which in turn affects medication compliance. However, there is no effective and unified
evaluation method. In this paper, three preparations with different dosage form and varied solubility, fexofenadine
hydrochloride dry suspension, calcium carbonate D, particles and compound polyethylene glycol electrolyte
powder, were selected to carry out simultaneous research on TS-5000Z, Astree II V5 and iTongue20 electronic
tongues. Through the determination of judgment criteria for reasonable solution preparation, effective sensor
cleaning and repeatable sample testing, combined with high-dimensional data similarity discrimination methods
such as principal component analysis and Euclidean distance, an evaluation method of taste-masking efficiency for
drugs was established based on the design of reference solutions and determination of taste similarity between
sample solution and reference solution. The above method was reproducible with comparable results among
instruments, and with consistent results with human sensory evaluation. The above method is a standardized new
method that can be used for multi-type drugs and multi-principle equipment, which provides technical support for
the comparison of taste palatability between pharmaceutical preparations.
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Table 1

fexofenadine hydrochloride dry suspension analyzed by Euclidean

Comparative results of taste-masking efficiency of

distance using three different electronic tongues. FS-S: Preparation
1 of fexofenadine hydrochloride dry suspension; FS-T: Preparation

2 of fexofenadine hydrochloride dry suspension; NR: Negative

reference
Equipment  Equipment Analysis object Euclidean distance
code type
A TS-5000Z FS-T and NR 10.6 (n=9,SD =0.9)
FS-Sand NR  36.6 (n=9,SD=44)
B Astree II V5 FS-T and NR 64.3 (n=9, SD =25.6)
FS-Sand NR  110.0 (n =9, SD =42.0)
C iTongue20 FS-T and NR 240 (n=9,SD=1.9)
FS-Sand NR  42.9 (n=9,SD =4.0)

(A R R AR T FS-T, BT 45 8 JE 2= B0 52 TR B 57
TR « IR S B R 2GR V) 8RS -, H o R AR R B
N PR B SR A A
2 ERERES D, BUNTI AR SR I R
21 BFEHEMNR @dERAFHAMEFSEELR
i, 5 AR AW SE TR B B A
C ¥R “RFNEVE + VALK V7 FE 7 U, 1A i
SRAFH R 3T AT HdlE

M2 TN 2 25 K, BRI EE 5915 5 PCA I 4)
MR —8L 36T HME R, WIRRTSG-TS
SR 2 B RE ek, B 1R 1R S IR ZE I B K, R
WA B TR 45 D, UKL 77 4k 75 2 (TSG-T) 38 1 E b 7 1
(TSG-S) #.
22 RBRESH 244 EREFH, A 18 NN TSG-T
FR3E 1 5 22, 6 AN TSG-S HIIE I % . ffi
SPSS 23.0 3T I Ak 5, P =0.023 < 0.05, K7L
5% [P L35 AP R, IX PRl AL 77 (R BRIR A% D, R0RE 771 i

= 5 B 10

an b °
a 0 oy 3

®
8 5 e 8 0
*
-10
15 16 17 18 19
PC1

Figure 1

C = FS-T
0.04 . PSS
0.02 © NR
g 000 ° e e
=)
0.02
*
0.04
0.072 0.076 0.08
PC1

Comparative results of taste-masking efficiency of fexofenadine hydrochloride dry suspension analyzed by PCA using three

different electronic tongues. A: Electronic tongue A (TS-5000Z); B: Electronic tongue B (Astree II V5); C: Electronic tongue C (iTongue20)
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Figure 2

Comparative results of taste-masking efficiency of calcium carbonate D, particles analyzed by PCA using three different

electronic tongues. A: Electronic tongue A (TS-5000Z); B: Electronic tongue B (Astree II V5); C: Electronic tongue C (iTongue20)
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Table 2 Comparative results of taste-masking efficiency of
calcium carbonate D, particles analyzed by Euclidean distance
using three different electronic tongues. TSG-S: Preparation 1 of
calcium carbonate D, particles; TSG-T: Preparation 2 of calcium

carbonate D, particles; PR: Positive reference

Equipment Equipment
qup auip Analysis object Euclidean distance

code type
A TS-5000Z

TSG-TandNR 4.9 (n=9, SD = 0.35)
TSG-SandNR 117 (n =9, SD = 0.33)
B Astree [1 V5 TSG-Tand PR 1992.1 (=9, SD = 704.4)
TSG-Sand PR 1961.2 (n=9, SD = 719.4)
TSG-Tand NR  34.0 (n=9, SD = 1.2)
TSG-SandNR  54.3 (n=9, SD = 2.2)
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Table 3  Comparative results of taste-masking efficiency of
compound polyethylene glycol electrolyte powder analyzed by
Euclidean distance using three different electronic tongues. DJZ-S:
Preparation 1 of compound polyethylene glycol -electrolyte
powder; DJZ-T: Preparation 2 of compound polyethylene glycol

electrolyte powder

Equi t Equi t
duipmen duipment Analysis object Euclidean distance
code type
A TS-5000Z  DJZ-T and NR 39.0(n=3,SD=0.2)
DJZ-S and NR 40.8 (n=3,SD=0.1)

B Astree I V5 DJZ-T and NR 2 483.3 (n=3, SD=53.7)
DJZ-Sand NR 2492.7 (n=3,SD=31.4)
DJZ-T and NR 49.8 (n=9,SD=0.5)
DJZ-S and NR 502 (n=9,SD=0.2)
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Figure 3 Comparative results of taste-masking efficiency of compound polyethylene glycol electrolyte powder analyzed by PCA using

three different electronic tongues. A: Electronic tongue A (TS-5000Z); B: Electronic tongue B (Astree II V5); C: Electronic tongue C
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