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Discussion on the concerns in paediatric drug taste masking
technology and evaluation

SHI Fang, REN Lian-jie’

(Center for Drug Evaluation, National Medical Products Administration, Beijing 100076, China)

Abstract: Good palatability of pediatric drugs improves the accuracy of dosing and adherence to dosing
regimens. Many active pharmaceutical ingredients have an undesirable taste, so effective taste masking methods
need to be developed to improve the palatability of pediatric medicines. This article mainly introduces the
commonly taste masking techniques and taste evaluation methods, and puts forward suggestions on the concerns
and general principles of the pharmaceutical evaluation of taste masking effects based on cases, in order to provide

reference for the development of drug taste masking technology in children.
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Table 1 Examples of various taste masking techniques
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Taste-masking technology API Dosage form Ingredient Taste evaluation method Reference

Flavoring agent Ibuprofen Oral solution Sucralose Electronic tongue [29]
Diclofenac Fast-dissolving film  Mint and licorice flavors and sucralose  Electronic tongue [8]

Polymer coating Propranolol Microbeads Eudragit® EPO Electronic tongue [30]
hydrochloride
Clindamycin Orally disintegrating Eudragit® EPO In vitro dissolution test [31]
hydrochloride tablets

Complexation Donepezil Orodispersible film  HP-5-CyD Electronic tongue [32]
Cetirizine Orodispersible tablet f-CyD, cherry flavor and sucralose Human volunteer [33]
hydrochloride

Ton exchange resin Sildenafil citrate =~ Chewable tablets Amberlite IRP-88 Human volunteer [34]
Risperidone Capsules Amberlite IRP 64 - [20]

Developed as free base to  Propiverine Fine granule / Electronic tongue and [35]

reduce solubility human volunteer

Solid dispersion Paracetamol Granule Copovidone Electronic tongue and [36]

human volunteer
Microcapsule Azithromycin Powder for oral Ethyl cellulose and Eudragit E100 In vitro taste assessment [37]
suspension

Flavoring agents and solid ~ Arbidol Dry suspension Octadecanol, sucrose, mannitol, Human volunteer [38]

dispersion hydrochloride aspartame and orange flavor

Flavoring agents and Sucrose Edible film D-Mannitol, sucralose, peppermint oil, Human volunteer [39]

microcapsule octaacetate

stearic acid, xanthan gum, glycerol




- 3176 - 2524} Acta Pharmaceutica Sinica 2023, 58(11): 3173-3178

B OCH N A B 2500, B R B S A0 FE A )
iR MR, MAZEREBOK.

T RN AL E 2 8] LR AS [R] 4 8 B L #E 2 [R] (1)
B B SRR R 32 MR A7 AE 22 52, (A5 L 2510
FUBPEAN IR 24 . L3l DUBGRAN IR A7 AE — 2 1
Je PR, B F — o 2 R S 56 5 RN 68 4 T AN v
. DA, 7E TP A i e rb 2 0 B AN (8] 5 V5 45
M B HGAE, DL B A L S M S B 245 4 () 11 R
.

2.3 EIRIARF & O BIFN R G54

JLE IR, @IS BROLERZ (LF400)
2y I R Ae T R GRAT )V AR 2459 B F N BE AN TR
SERIEPE A ABRAEAFIE . R RES
P LB BRI, bR 5 S 20 IR 2 4 1 A 3K
PEAL, B 7525 18 LB B FH AR A, X — i FE 75 72
537 JEHER L B . A
231 RfI— W ARRIZRT, T EHEK, H75) B
B R R, A7 T8I R R 4y il = Rl R B
ARBEAT R LOAE T o 79 1 R R 245 5 LR A E100 72 7%
FIF ARG, B E TR T EHAEEY, I INE XM
R I IR P R s 71k 2 8 SRR 25 5 R & Rk
F 2GR, R IR A E100 6 35 25 0k A4, 1 v
KGR 77 3 R A R RS HRL R R R &, IR VE
HIRLE o SR F N SR A5 25 1 AT VAT,
T35 1 R TG R RIOR ; T7 v 2 MR ROR B, (H
T 5 RORRLAR 38 K, 75 O R b ik Bk BH 2 HL i AR
I BR B T3k 3 o 45 ) 77 10K A, BR 7 92k 2 M, (HL
Gy¥ %, TS AR BT TR 350 . 2R A B el & L2
SRR R R, B 3R Nl e T2

TEREAT HE R B AR TF RIS, 1 5 NI ik 1 A 5 0P
SRR AF IR 2 AT UG W, — R R I S N R R R
MR . WRRIE VIR R, TR EE RN
FRAGAE BT, X R B T AR 2 . AR p
SRR, BN KIEYE 259, TR B R R 2 D I R
AR JUFFAT) I pH (E BUE M, BDFE pH > 5 &4
NI ANBIE, pH < 5 26 NI, 11 pH 6~7 2614
A, IR IERSRAER . ANBEERE T EN
24 2T R B AT R BT A T I, 1 R R
N2 (HHE R RN 5 L E 2 8] W5 1 2% 5
AT B AR R B L B o 2 95E 1 AT
fli o TE AL J7 122500 3 v X 3 R 5 R AT 5 SR 1K R I
B TR FE R 7 V% AR A RE s
232 REIZ  Zj¥) Bk 20 H Bk, §I 7T & B
FR N VR B RIURL A, Ak 7 H i BRI IR A W 771, % 4l
RSN AT 0 i . 1% 290 R RO 3E IE Y ]

Ry 1 2% LL B LR AR NG, H 4R BT
VLR MR AF W R M AN 583 o 3T ILE A
(03 FH P, 3 2 B2 (4 ) 550 Adk 7 11 D PR R SR T 7 B R
FE U N T i 1 A AIF 50 A0 T Ak (0 il b, (=]
82 5 A it 7R TR R 5 A UKL KN B L 5 2 R R A
LIRS PEVPAS H R AR LR 259 (1 T 2 52 1k
233 ROI=Z A4YCLTTHEATZ MK,
VR R, PR ZE . A J7 TR I I, o A R 7 22 3%
B B = SUREHE M RE AN R T T REAT EUER, F
2038 PR FURA A = SURERE T 11750 F) RO A B 1A
WROR, HOG £ = EREREE BT RA. ih T i
PR R B m, = SR RE R H fok B O %A RHE
J LFE 8l 70 v A 1 22 4 R PBE R, S WOR A i b D7y 3
— AR . HE LRSS I R T 250 25 ) R R
I, X ) L FE A N AR £ 245 40 0 I A% b O T 4 ) 22
S HIE, AR TT BT 2 R E A SME i 5 U
SEEOREFOE G HAR AR R R A A &
234 EOGIM 259 D Jycioh B bR, [ b
VRN 77, R LA 5 82 %2, I HAE G 7
FIE AR MG 2RI 2575 K. IZZ9WR LA
BORTF R N Te KA IROBURE, E 5 24 60 4 AL AR A Al
LA 8 0 AL, S FH A 10 s mh A e 7R 1 B A A ) 52
EEGY, MR E R B 259 5 1 R
(WRFE) 7 BaJT, FERRCR B, HALTs & A e it e i
7 MG 28R B AR AR A Rk 78 2, R IE A 7K A TR I 245,
Mk RS A K R DR I AR, A B 5 ) LEE X 24
PR Fe 2o A T R 9 RORL ), 2 T 23 & iR
Wb T7 I I A OB SR ON FLJE B UK, BT A
N MR ¥ R, 45 RE R, AR R 7E T min I
FEAN I 3%, BRORE24 75 N AR D A AN 2 e 2155 IR
) A B AR IR R o BUAL, S A i B A WA A
1775 82, T 003 AN [R) Bl 0B TS PR U R A B ] AR 25
o AR BB RSNIT U HEAL L, XA KA
AN o, W PRATT 0 A 39 Isd PR AT, I 5%
TEARES %11 LR B AT BEA7 LM% KU o
2.4 HBIREARTF &R ORITFN TS &
FEJLE W K, 1) LB ARE AR R, 2
BT RANUR RS, B85 B R T AR, BTSN T 4
BHETE M 2 ARG . B2 WU T N2
i AR AR ) LB 24 0 P 8 R IR, 7998 5 LT A
A R 5 SO E JLE N RE P A, JC LR ok
FR) VB R 75 T A R S R A BRI RS DA K
T DR ity ) Dy 20 A s P o A Rl A 4 o) R )
WSRO AT SR R, B AT RE A fie b B SRR R AR =
O ARH . R )L 28 #7704 I £ (EuPFI) @) 1)L



g FAE HRLE AR BOR ST i R

3177

#7144 5 S 204 P2 (STEP Database), o] {9
JURH ] 750 T 5 v Al A 2K (1 3 % A0 B R 1) B %
(3

Xt L 25K 2 5 o VR, R SCTE SR U5 i
TF R GEREAN CUPR A BERE, H IR\ 242 11 A2 98 1) 24
LSRR T TR B . ol TR RO T A A
RS, TG O ERAT R B AR A, R ABE
5 24 243 10 0 i 8 2 B A CBROF A 7715, SR 2 o
TR DUSHEAT 23 A VPO 2 LB 24538 1P wE FE 4
#E 07 JUBLZH IR LR P2 i B2 i R %
VR L ) B, 5 F AN 11T 9B T R, 75
25 b A, U S W R R T
8 0 S0k, A T 2 4 5 52 4 250 Ak 7 1 R L
H AR LA TFR T % Bk i 7 H AR, BLREF
TR AL I R GE LA/, LR 25 IR BRI R R
FUBFOT A TR BB, £l B R RLR 2
BRI A T 70 B AN W N 58 5 k3R 1 T R AR
FI. B LI ZGIIE PR R R -

3 GESRE

JEF K, o i v )L B P 240 R P B T A8 0
L, SO AR JL T P24 IO, T K26 TR
2. 0 R AT T — R AL 255 TR SR,
A JU B 2R AT B T B BEHR SR TR
W REHMESIFR T VSRR 7 AR, B
H A HEAE 1) LB 259 0 K 2 A7 R TS I Wk vl L 4K
sk L 5 07 AT HE R, T AE NS A7 7l 6 2
3T BLHE R EOR, ] T 2 Ok OB IO SRR TT
V2 N D, ey o i R iR 2 v 7R B PR 25 DR AT A AL
FEIRATS RS — A A,

BT A IE [ CURPRN JTIE, R LE AW T
AT 0 T BN, th 4 T4 7 oA A7 7E
5 0 R, (SR — 7 2k B AR R
PRI ML 3L 4 R Rt 250 BT P 4. L
HLGHIIT R L e A TR B B, R IR ML
FEVRADRE K 175 T2 IR A TT, AR S MR EAR A
AR A EE BRI

f B S 7% SO B B BT S 4R A
AR LIRS

RIZERSE: A SORAEAEAE T 5 AR PRI RO R 2 K

References

[1]  Walsh J, Cram A, Woertz K, et al. Playing hide and seek with
poorly tasting paediatric medicines: do not forget the excipients
[J]. Adv Drug Deliv Rev, 2014, 73: 14-33.

[2] Bar-Shalom D, Rose K. Pediatric Formulations: A Roadmap

(3]

(6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[M]. New York: AAPS Press, 2014: 123-139.

The NMPA guideline on the pharmaceutical development of
pediatric medicines (Chemical) (for trial implementation) (JL 2
25 (1225 ) 25% T k48 3 )5 0 (47)) [EB/OLY]. Beijing:
National Medical Products Administration, Center for Drug
Evaluation, 2020. https://www. cde. org. cn/main/news/viewInfo-
Common/95102a5facaf8fd4430d0916a24eab53.

Faisal W, Farag F, Abdellatif AAH, et al. Taste masking
approaches for medicines [J]. Curr Drug Deliv, 2018, 15: 167-
185.

Jiang D, Song H, Jin W, et al. The key technologies in indus-
trialization of pediatric preparations [J]. Chin Pharm J ("1 [ 2§ 2%
#i&), 2019, 54: 1739-1745.

Hu S, Liu X, Zhang S, et al. An overview of taste-masking
technologies: approaches, application, and assessment methods
[J]. AAPS PharmSciTech, 2023, 24: 67.

Tang LF, Zhang ZQ, Su RN, et al. Advances in taste-masking
technology of oral paediatric medicine [J]. J China Pharm Univ
CPEZRIEEAR), 2017, 48: 135-141.

Cilurzo F, Cupone IE, Minghetti P, et al. Diclofenac fast-
dissolving film: suppression of bitterness by a taste-sensing
system [J]. Drug Dev Ind Pharm, 2011, 37: 252-259.

Yang JW, Nedley MP, Bhaduri SB, et al. Masking the bitter taste
of injectable lidocaine HCI formulation for dental procedures [J].
AAPS PharmSciTech, 2015, 16: 455-465.

Zuccari G, Alfei S, Marimpietri D, et al. Mini-tablets: a valid
strategy to combine efficacy and safety in pediatrics[J]. Pharma-
ceuticals (Basel), 2022, 15, 108.

Chen DD, Ping QN, Jiang SG. Recent advances in taste-masking
technologies of paediatric formulations [J]. Prog Pharm Sci (%
k), 2018, 42: 615-621.

Ayenew Z, Puri V, Kumar L, et al. Trends in pharmaceutical taste
masking technologies: a patent review [J]. Recent Pat Drug
Deliv Form, 2009, 3: 26-39.

Celebioglu A, Uyar T. Electrospun formulation of acyclovir/
cyclodextrin nanofibers for fast-dissolving antiviral drug delivery
[J]. Mater Sci Eng C Mater Biol Appl, 2021, 118: 111514.
Margon F, Mathiron D, Pilard S, et al. Development and formula-
tion of a 0.2% oral solution of midazolam containing gamma-
cyclodextrin [J]. Int J Pharm, 2009, 379: 244-250.

Kaartama R, Turunen E, Toljamo K, et al. The effect of hydroxy-
propyl-beta-cyclodextrin and sucrose on the sublingual absorp-
tion of midazolam in rabbits[J]. Eur J Pharm Biopharm, 2012,
81: 178-183.

Yewale CP, Rathi MN, Kore GG, et al. Formulation and develop-
ment of taste masked fast-disintegrating tablets (FDTs) of chlor-
pheniramine maleate using ion-exchange resins [J]. Pharm Dev
Technol, 2013, 18: 367-376.

Shang R, Liu C, Quan P, et al. Effect of drug-ion exchange resin

complex in betahistine hydrochloride orodispersible film on sus-



y

3178 - 2524} Acta Pharmaceutica Sinica 2023, 58(11): 3173-3178

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

tained release, taste masking and hygroscopicity reduction [J].
Int J Pharm, 2018, 545: 163-169.

Li C, Han X, Hong X, et al. Study on the complexation and
release mechanism of methylphenidate hydrochloride ion
exchange resin complex [J]. Polymers (Basel), 2021, 13, 4394.
Tawakkul MA, Shah RB, Zidan A, et al. Complexation of
risperidone with a taste-masking resin: novel application of near
infra-red and chemical imaging to evaluate complexes [J].
Pharm Dev Technol, 2009, 14: 409-421.

Andersgaard H, Finholt P, Gjermundsen R, et al. Rate studies
on dissolution and enzymatic hydrolysis of chloramphenicol
palmitate [J]. Acta Pharm Suec, 1974, 11: 239-248.

Chen M, Cao F, Ping QN, et al. The progress of taste masking
techniques in oral solid dosage forms [J]. Prog Pharm Sci (% %%
HERE), 2009, 33: 212-217.

Kaushik R, Budhwar V, Kaushik D. An overview on recent
patents and technologies on solid dispersion [J]. Recent Pat Drug
Deliv Form, 2020, 14: 63-74.

Pimparade MB, Morott JT, Park JB, et al. Development of taste
masked caffeine citrate formulations utilizing hot melt extrusion
technology and in vitro-in vivo evaluations [J]. Int J Pharm,
2015, 487: 167-176.

Huang BL, Qian Y, Lin QP, et al. Advances of taste masking
technologies and assessment approaches [J]. Chin J Pharm (!
BEZ Tk 4 &), 2017, 48: 1559-1568.

Qin W, He YZ, Guo Z, et al. Optimization of taste-masking on
ibuprofen microspheres with selected structure features [J].
Asian J Pharm Sci, 2019, 14: 174-182.

Yi EJ, Kim JY, Rhee YS, et al. Preparation of sildenafil citrate
microcapsules and in vitro/in vivo evaluation of taste masking
efficiency [J]. Int J Pharm, 2014, 466: 286-295.

Tang WL, Tang WH, Chen WHC, et al. Development of a
rapidly dissolvable oral pediatric formulation for mefloquine
using liposomes [J]. Mol Pharm, 2017, 14: 1969-1979.

Rao MRP, Bhutada K, Kaushal P. Taste evaluation by electronic
tongue and bioavailability enhancement of efavirenz [J]. AAPS
PharmSciTech, 2019, 20: 56.

Choi DH, Kim NA, Nam TS, et al. Evaluation of taste-masking
effects of pharmaceutical sweeteners with an electronic tongue
system [J]. Drug Dev Ind Pharm, 2014, 40: 308-317.

Lopalco A, Denora N, Laquintana V, et al. Taste masking of
propranolol hydrochloride by microbeads of EUDRAGIT® E
PO obtained with prilling technique for paediatric oral adminis-
tration [J]. Int J Pharm, 2020, 574: 118922.

Cantor SL, Khan MA, Gupta A. Development and optimization
of taste-masked orally disintegrating tablets (ODTs) of clinda-
mycin hydrochloride [J]. Drug Dev Ind Pharm, 2015, 41: 1156~

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

1164.

Liu T, Wan X, Luo Z, et al. A donepezil/cyclodextrin complexation
orodispersible film: Effect of cyclodextrin on taste-masking
based on dynamic process and in vivo drug absorption [J]. Asian
J Pharm Sci, 2019, 14: 183-192.

Preis M, Grother L, Axe P, et al. In-vitro and in-vivo evaluation
of taste-masked cetirizine hydrochloride formulated in oral
lyophilisates [J]. Int J Pharm, 2015, 491: 8-16.

Han X, Zhang S, Chai Z, et al. In vitro and in vivo evaluation of
the taste-masking efficiency of Amberlite IRP88 as drug carries
in chewable tablets [J]. J Drug Deliv Sci Technol, 2019, 49:
547-555.

Ogata T, Koide A, Kinoshita M, et al. Taste masking of propiverine
hydrochloride by conversion to its free base [J]. Chem Pharm
Bull (Tokyo), 2012, 60: 976-984.

Maniruzzaman M, Boateng JS, Bonnefille M, et al. Taste
masking of paracetamol by hot-melt extrusion: an in vitro and
in vivo evaluation [J]. Eur J Pharm Biopharm, 2012, 80: 433-
442.

Dung PT, Trinh TD, Nguyen QH, et al. Development of taste-
masking microcapsules containing azithromycin by fluid bed
coating for powder for suspension and in vivo evaluation [J]. J
Microencapsul, 2023, 40: 345-356.

Wang L, Sun Y, Kuang C, et al. Preparation and evaluation of
taste masked oral suspension of arbidol hydrochloride [J]. Asian
J Pharm Sci, 2015, 10: 73-79.

Smutzer G, Cherian S, Patel D, et al. A formulation for sup-
pressing bitter taste in the human oral cavity [J]. Physiol Behav,
2020, 226: 113129.

Zhang WF, Wang XL, Zhai GX, et al. Research progress on taste
evaluation methods for pediatric drug products [J]. Chin Med ('
[ EE2Y), 2021, 16: 1407-1411.

The NMPA guideline on the design and evaluation of taste for
pediatric medicines (for trial implementation) (JL & F 245 11 &%
TSI AR #7550 (iX47)) [EB/OL]. Beijing: National
Medical Products Administration, Center for Drug Evaluation,
2022. https://www. cde. org. cn/main/news/viewInfoCommon/
35fal5bba5721b0c653262d14792f3b6.

Zhao YY, Wang CH, Zhang ZK, et al. Application progress on
taste evaluation methods for oral preparations [J]. China J Chin
Mater Med (11 [ 1 247 &) , 2022, 47: 358-366.

Thompson C, Lombardi D, Sjostedt P, et al. Best practice recom-
mendations regarding the assessment of palatability and swallow-
ability in the development of oral dosage forms for pediatric
patients [J]. Ther Innov Regul Sci, 2015, 49: 647-658.

Fating H, Ambadkar J, Kajale A. Advances in taste masking of
drug: a review study [J]. J Drug Deliv Ther, 2022, 12: 255-261.



