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Palatability evaluation of oral iron for children based on in vivo and
in vitro evaluation techniques

MEI Dong, YOU Long-tai, ZHANG Huan, WANG Xiao-ling"

(Department of Pharmacy, Beijing Children's Hospital, Capital Medical University, National Center for Children's
Health, Beijing 100045, China)

Abstract: Oral iron is a commonly used preparation for the treatment of iron deficiency and iron-deficiency
anemia in children, but its undesirable taste has become a major factor affecting clinical adherence to the
medication. No studies have been conducted to evaluate the palatability of oral iron supplements. Thirteen
representative oral iron supplements were selected to evaluate the palatability of oral iron supplements from
different perspectives of in vivo and ex vivo by combining the electronic tongue (e-tongue) test, FaceReader facial
expression analysis technology and taste interviews. E-tongue test results showed that iron dextran granlues were
closest to odorless potassium chloride solution, basically free of bitterness and astringency, which was superior to
the other products. FaceReader facial expression results showed that 58.7% of the subjects valued iron dextran
granlues for their emotional efficacy higher than that of iron proteinsuccinylate oral solution. Among 43
participants aged > 5 years, the taste preference for iron dextran granlues was 83.7%, and 83.7% of participants
chose to take iron dextran granlues again. This study found that iron dextran granlues have a better taste and their
flavor is more popular among children, which provides a reference for pediatric clinical use of oral iron
supplementation preparations and a new idea for the evaluation of palatability of medications for children. This in
vivo palatability evaluation is an investigational clinical trial that was approved by the Institutional Review Board
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of the Beijing Children's Hospital (No. 2021-149-Y).
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Table 1 Information summary of different manufacturers of iron supplements

Sample number Sample name Manufacturer Specification
A Iron dextran granlues DY 25 mg (based on iron content)
B Iron dextran granlues SJ 25 mg (based on iron content)
C Iron dextran dispersible tablets HT 25 mg (based on iron content)
D Compound ferrous sulfate granules FS Ferrous sulfate 50 mg
E Ferrous fumarate granules RS 2¢:02¢g
F Iron dextran oral solution KC 25 mg (based on iron content) 5 mL:25 mg
G Ferrous lactate syrup YH 10mL:0.15 g
H Ferrous glucotate syrup FL 10mL:03 g
I Ferrous sulfate syrup HF 100mL:4 g
J Iron proteinsuccinylate oral solution FMK 15 mL:40 mg (based on iron content)
K Iron proteinsuccinylate oral solution JC 15 mL:40 mg (based on iron content)
L Multivitamin iron oral solution DR Compound
M Multivitamin iron oral solution KS Compound

Table 2 Electronic tongue determination procedure for sample solutions. CPA: Change of membrane potential caused by adsorption

Sample solution

Solution composition

Measuring time/s  Cleaning time/s

Cleaning 1 Positive electrode: each mL contains 30% ethanol and 100 mmol-L™" hydrochloric acid; - 90
Negative electrode: each mL contains 30% ethanol, 100 mmol-L™ potassium chloride,
10 mmol-L" potassium hydroxide
Cleaning 2 Each mL contains 0.3 mmol-L™ tartaric acid, 30 mmol-L™ potassium chloride - 120
Cleaning 3 - 120
Conditioning 30 -
Sample Potassium chloride solution 30
Cleaning 4 Each mL contains 0.3 mmol-L™' tartaric acid and 30 mmol-L" potassium chloride - 3
Cleaning 5 - 3
CPA solution 30 -
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Figure 3 Radar distribution of response values of iron from different manufacturers on BT0, ANO, C00 and AE1 sensors
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Emotional valence

Figure 4 The emotional valence of children's taste of drugs A and B
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Table 3 Taste preferences, retry preferences, and safety results

for iron dextran granlules (A) and iron proteinsuccinylate (B) in

volunteers (5-12 years old)

Interview or Administration ~ Administration

o P-value
security indicator sequence (A-B) sequence (B-A)

Taste preference
The 1st preparation 18 (81.82) 3 (18.18) <0.000 1
The 2nd preparation 4(14.29) 18 (85.71)

Try-again preference
The 1st preparation 18 (81.82) 3(18.18) <0.000 1
The 2nd preparation 4 (14.29) 18 (85.71)

Spitting out
The 1st preparation 1(14.29) 6 (85.71) 0.134
The 2nd preparation 6 (60.00) 4 (40.00)
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