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Study on formulation screening of chloral hydrate oral solution
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Abstract: Chloral hydrate is a commonly used central sedative drug before pediatric clinical examination, but
its clinical safety and medication adherence are needed to focus on normally because of its poor stability and
palatability. Under the premise of investigating the stability of different formulations, their palatability were also
screened by using both human sensory and electronic tongue evaluation techniques. Human sensory evaluation has
been conducted with the informed consent of all participants in accordance with the ethical requirements of the
Good Clinical Practice for Drug Trials. The results showed that the addition of sorbitol and sucralose could
effectively ensure the stability of the oral solution. Sorbitol is the main taste-masking component, and the ratio of
40% sorbitol and 0.5% sucralose can effectively mask the bitterness, astringency and spicy taste of 10% chloral
hydrate oral solution. The results detected by human sensory and electronic tongue have good correlation and
complementarity, and the combination of these two methods is more conducive to getting objective and reasonable
conclusions.

Key words: chloral hydrate; oral solution; stability; palatability; formulation screening

KGR S =R CIERIKEY, N E ] P A4

FE I, ORI R AT 51 R REAR, I R b B TR T R
M Z2 A0 ) LB A 2 Al A8 DUIRU RS . i Tz 25 Wik

WicAR FH: 2023-07-17; 2181 H 3H: 2023-10-19.

e T H + [ 5 24 B A LR A 240 BT R S S A A A R
B (2023HYZX15).

*E T Tel: 86-10-53851532, E-mail: ningbm@nifdc.org.cn

DOI: 10.16438/j.0513-4870.2023-0869

Jei B oy b RIVRTON B, R 5 T8 AN IR, AN 5 e A
B, A& JURHIE PR )2 B ) rR X B 25 )

EUK & RBEBRATE, AE OIS
FAFBI AR H IR, B A = A LR R L
SEEL P, 6 N A R BRI KT . B
K R R, K2 R MR A v Rl X
JUEE 2 22 A OREE P AEAS R . H AT 2 K
AT U ORTE AR A S 7 i (AR E Y Ll E R i) AR, (E



JBGBUT S K&

S TR 1) Ak 5 B S T 5T - 3211 -

MRARER. FlaEiR T 0.1 gmL! KA
WA AL N 6 K, in R A B 35 1 FH I 7 58 1l (0 5
AP Song SRR IK A S FUIRIE R A I -1
BIRE SK 1] 4% L6 W LA SE B e 1, (H 7 A RO
P R 46.63 R, AT W E UGE . Yun SPEK G AU
VI ION — 7K M R BROE /K MR R, il I PR I
W pH MH (1.0~2.9). #& & /K & FEE K (44%~80%)
5773, ARG R T KGR e e P AHZ %
N, KE SRR B TR Z AR R T, L4
TS B, R 1R R Ak B 5 2R, A H & R
Yo Liu &5 A8 K& SRR 7 1) 77 kAT 22 %)
JUBE R 45 24, #5005 ) ) B 8, 4 R I R) B K, {HL
Ja BRI AR A K G A T P o 1 4 o s o R A PR %
SR, KA R R AR L E R E RS
L, #7745 24 770 Bk DLFR o, 5 B0 24 Al TG v 4%
B AR B RIFRMMNFIE . T ERFE, KER
S 11 R I VAR — P T v A 1k S I 1 1 L v
Sy 7RI ) L3S B B, (H M AR AT B R B . R A
W9 B TETF R —Fi BE R 3l 2 A8 PR 2SR & DM EE K
LA R P R R R R L
ARSI 2 b U P, dE i AR MEAS I &
PEVEAR 5507 2, 2 A /K B GO 1 IR AL 7 o 1 S #2,
RIAE AL 75 A2 5 14 6 2 BRI AT 42 T, bLBCAS R IR FE 1)
2D T B Ay B R ZE A O M1 L, R R R R
P53 B FL AR, DABR AR — b L 20 B )7 BV R o

MR5REE

e AT KA S DRI 24 b 5t aAE
EARH AR AR AL, KEREE (3bX: 20191207),
TS FREEA R A, =& (dk: 20210301).
W ALEE (fEVR: 20211201), T 75 B 25 325 i BF 245 MV A PR 28
;B (HEIK: 2002055V), 2 H4E L £ T ECRHE FR
N RERE (LY TF28210502), W R fu st B 254
B A ] &AL AN (R 20220110), Y15 845 250 4 R
AT ERERAN (iR €02202110002), FRIA HLS
BIRAFE, FrEERE QR SZL10723), H5 K7 7 & ks
(T3 B IRA Al HAEA R (IR 98AFS5529), MREH
W ERRE (hE) FIRAF .

fa MR 1 % 30 g KA A0 ¢
SEUERE 0.1 g IR 20 g 111 FLE 30 g FERE > BT

0

T 100 mL 7K, il 4 A 4 A F2 e PR IR R i, K K 4
N S1~4.,

s MBS FE 2 I 450 10.15.20.25 g /K&
5 0.5 g i g B A5 0.5 g = &ERE .70 g Il ALEE.0.1 g
SRS AT 100 mL K, 15 1 4 A9 FE SR 4 1K
A GBS ORI A RIS B, K IRy & N S5~
S8; J14h, 20% W FE I K & SV MR ST AT MR Il — &
o 2 2K R R AN, 1) 4% FRE i S9 6

AN TR AL 5 FF R ) 2% A 100 mL 75 A5 K A S
5~15 g I BLEE 30~75 g = &UEHE 0.3~ 1.2 g AL
0.1 g FAREFHRE 0.5 g KHFRIN0.2 go £ EIRIK IS
BT, K& & (F). L8 (F2). = &% FE (F3)
AR R DA EE KT SEIR W, RIS Ik
FEMRIR Tt 1) 3 41 12 fh AR5 5 B4 T7 1 dil—F 1-1~4,
F2-1~4.F3-1~4, BARL 7503 1 frik

FREMRM A H A 8 id SHIMADZU LC-20A
o ROURE (0 A BE 4T ST~ SO BE i I /K & &S & B A
AR TN &, IR 2 ILE ] 4 24 RALE 60 °Co%
R TE S RO 3 A H BRI &, 43l i 44 9 0d
Z3m.D3m,

MRS S B I AN B R ks S e i
JH 7 (Ultimate XB C18, 150 mm x 4.6 mm, 5 um &%,
RREAH 24 i il AE); DL 0.01 mol- L Bl R — S8 I
(B R 1 715 pH {H % 3.0)- 415 (88:12) N BNAH; It
3 A 1.0 mL-min™; #3825 °C; #&I3 K 4 210 nm;
HEFEAARA 20 pLo

AR 2 A F )\ e S Ak o 5 A
B NEFEH (Ultimate XB C18, 250 mm x 4.6 mm, 5 um
B RS A 24 1 5 3 A); BL0.01 mol L B R — A 4 %
(P B R 11 pH A 52 4.0) NI s A, L2 S i
BAH B, $%3 2 FEAT B BE e, E A 1.0 mL-min™; £
T8 25 °C; KB K8 205 nm; HEAEAARL 10 pL.

A RPN BRI H G 6 MM (FIR AL
[ Wl N W I WA -3 A /N W A
IR AR AR TR RN

BFEMNE RE 1 {EHHAINSENTH SA402B
R U 23 AT R G AT MR, AR A P R A A SR K
#r—— IRk CAO.BE Ik 5 F= & 1 AAE. B% CTO. #
TR £ 75 Wk BTO ™ 475 Wk ANO; 1F A % J8& 28 —— T ik
5K [EIR AEL . #0R 5 3 Bk BBk COO il ik GL1. 1Y

Table 1 Formulation information for 12 batches of samples (g-100 mL™)

Formulation F1-1 F1-2 F1-3 F1-4 F2-1 F2-2 F2-3 F2-4 F3-1 F3-2 F3-3 F3-4
Chloral hydrate 5 10 15 10 10 10 10 10 10 10 10 10
Sorbitol 63.9 63.9 63.9 63.9 30 40 50 75 63.9 63.9 63.9 63.9
Sucralose 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.3 0.8 1.0 1.2
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Table 2 Gradient elution chromatographic conditions of related

substances in different prescriptions of chloral hydrate oral solu-

tions
Time/min Mobile phase A/% Mobile phase B/%

0 95 5

5 95 5
15 65 35
30 65 35
30.01 95 5
40 95 5
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Figure 1 The results of contents and related substances of all the
stability test samples. A: The contents of stability test sample 1; B:
The related substances of stability test sample 1; C: The contents
of stability test sample 2. 0d: Measurement on the day of sample
preparation; Z3m: Measurement after 3 months of accelerated
aging at 60 °C in an upright position; D3m: Measurement after 3

months of accelerated aging at 60 °C in an inverted position

DA = GURE B RN 1L B O 32 SRR R 3 1R AT Ak U7 &
TF, D IR R A R R KA SR D AR
WA e e . BT A AR I B W 2 L AE
60 °C NI 34~ H E & BRI E 1C Hrs. X T
S5~S8 1M 7, K& F M B A\ 10% K ¥ 38 hn %2 25%,



R 25 K U I 0 47 T 1 © 3213 -

BT FE S LRI 3 H JE AR R R, o LA Ak
7 H Ll B | = SR W A A LA R R 1% 1 3R £ R
SEVEVER RIF. 2578 Bl ab Ty Bl bt — a4 i
FIZR R EN (S9), 1] 78 PRBE = i A2 E PRI [E] I, 42 747
a2 A HH G E K S SR IR A T A
I3 AT K G S Ll B = SRR R R A

2 EOMSH

21 BBFE TR G 3 OO E A AR 2
(RSD) N A KT 5% [, SA402B KA 8 M 7
IR [E] WA Y2 WA [ R 56 TR 56 57 R 3 AN D A IR 5 23 T
B A O, FL R L ER A L IR BRI A R R
WR IR IX 7 2R 50 O O] B ; ASTREE SRAEH 7 HiiA%
SRS B P4 IR B 5 iTongue KA 48 L 455 P A 2504 Ok B,
IR HAE 33— 2P FF R RS T (principle component
analysis, PCA), &5 311 2 fi 7w

& OFl-1

o F1-2
OF1-3
o =Fl4
S~ OF2-1
= F2-2
X[ OF23
OF24
X F3-1
o F3-2
X F3-3
40 20 0 20 40 60 80 X F3-4
PCI (96%)

PC2 (2%)
[~} (=} -~ ~ o= 1 ~ £ (=} [~}

400
B O Fl-1

F1-2
OFl1-3
=Fl1-4
OF2-1

F2-2
OF2-3
OF2-4
X F3-1

F3-2
X F3-3
1500X F3-4

D W
(= =1
S S

PC2 (8%)
g
0\>

[

(=3 (=3

< (=} (=]
q

O\i

=

@
(=3
S

-1000 -500 0 500 1000
PCl1 (88%)

OFI-1
F1-2
OF13
=Fl-4
¥ OF2-1
5 F2-2
i o OF2-3
\ OF24
X F3-1

o F3-2
X F3-3
25 XF3-4

PC2 (10%)

-10 -5 0 5 10 15 20
PC1 (78%)

Figure 2 The results of principal component analyses of elec-
tronic tongue. A: SA402B; B: Astree II V5; C: iTongue20
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Figure 3 The taste values of SA402B. A: F1-1-4; B: F2-1-4; C:
F3-1-4
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Figure 4 The scores of different tastes by human sensor
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