202342 S H 45 32 4545 3 Y& % HHRE-
Vol. 32,No. 3, February 5,2023 China Pharmaceuticals Pharmacy Articles

doi:10.3969 / j.issn.1006 — 4931.2023.03.014

ESiit - mMEmEERLEKESBOREENEIZ
VR Ml B e

(g RX W2 —EBRGFH,#40 KX 430022)
WE: BN KA REGAB RO RENES T L HE RN ELEBT - R @k, DORESRBE v RIERE 2 AR AR £
(RSD, B8 39 9 L) A K BRA6A7 e I MK PR 4E iR BEH I ) 3 AN R A &, 9 AR 3 AR 4Rk k6 5B 1 IR i 89
RAER G T L ARk TLHAT 3 RPATIRIR IR EER LAY RS REE 2 RIS R B & T L A hmoK 79. 8 mL, A 298 r/ min #) 4k ig
R 29. 8 min; 254 5 IR A F #EAT IR R IS, 7 A3 3 MRS A 45 40 4 100. 72%,100. 50%,100. 82%(n =3) 4518 AT 697 ik
LEREH P N, TR E TR A RBETAT,
KEIF: 2 20T - @ RSB O RER H &L AT H AR
HE 525 :RI71°.3; TQ460.6 XHRAR ARG : A X E S :1006 - 4931(2023)03 - 0063 - 04
Optimization of Preparation Process of Chloral Hydrate Oral Solution by CCD - RSM
RAO Junzhen ,YANG Quanwei,HU Song
(Department of Pharmacy .Wuhan No. 1 Hospital, Wuhan  Hubei,China  430022)
Abstract: Objective To optimize the preparation process of Chloral Hydrate Oral Solution. Methods With the relative standard
deviation (RSD) of chloral hydrate content (that was content uniformity) as the investigation index,and with the dissolved water
amount, stirring speed and stirring time as the investigation factors (with three levels, respectively) , the preparation process of
Chloral Hydrate Oral Solution was optimized by the central composite design — response surface methodology (CCD — RSM). Three
parallel tests by the optimal process were carried out for verification. Results The optimal preparation process of Chloral Hydrate
Oral Solution was as follows:adding 79.8 mL of water,and stirring at the speed of 298 r/ min for 29.8 min. The verification test
was carried out based on the actual production,and the contents of chloral hydrate in the three batches of samples were 100.72%,
100. 50% and 100.82% (n = 3) respectively. Conclusion The established method is accurate, stable and feasible, with the small
difference between batches and the small interference from subjective factors.
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b ks, A uERE FAIKZE 100 mL, BERE 5334 250 £/ min)
20 min, 27, BPFS I A VA T
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I % 5 BURE 5 1 mL, g 2 A SR Ak B T R TR
(0. 1 mol / L)10 mL, £&4] , E# & 2 min, IEYERFE /R 27 ,
JH R 1% 7€ W2 (0. 05 mol / L)% LT 2%, FhN 4% 1R
PRAE 7R WL 3T, AR PR R VR 2 WK (0. 1 mol / L)% 2 IR
LIk A AL AR R (0. 1 mol / L) (2 R APk 25
TH FE T R T 7E W (0. 05 mol / L) FYZSFH, B Jak 25 71 #E il
1% 77 22 W (0. 1 mol / L) ZSFRAY 2/ 15 e fli 45 1 mL
SAEAL AR E (0.1 mol / L) HAH 4 T 16. 54 mg 197K
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PEAT AR I 22 KA S Y o DK S T R
(X, g/ mL) MHE AL bR KA AR5 i (V) WA bR it T
M T, SRR Y =0.978 8 X + 0.000 7(r =
0.999 7,n =6) 45 R LB, KA G ) 5T 2 vk A
0.020 04 ~0.120 26 g/ mL U [l N 5 & & &kt 6 &
Rif.

K3 BRI G B 2. 1.1 00 F % IR £
10 mL, B 25 mL 2 K E 25, 850 Mk e 42 )
FE 6 R T AT KA AR & H00. 101 20 g/ mL
RSD 7 0.52%(n = 6) , R IAALERHRE 5 B R AT

H [RDAS 25 5 100 - RG 2% FRIBUK & 88 50. 0 ¢, 7 T
400 mL/KH, €T, A RS BNK 2 500 mlL, i P (5%
250 r / min) 20 min, Ji25), BPA3 A S S W, ok
SH, B 100 mL, BUE AR 1, AR 78 ) — K P9 3 22
FE 6K L5 R S A 0. 102 2 g/ mL, RSD 4 0. 99%
(n=6), TR H AR % 5 4.
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0.100 81 g, RSD } 0.57% (n = 6) , F W] Jy 1k & & %
R4

(RIS UK A 5 8. 0,10. 0,12. 0 g 5K
FE AT 80 mL K U, FUERS LMZK 2 100 mL,
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T, A B R A 3 A B R B A RE A 3 L ARk
W, F A R g R R 1,
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F1 EYXELER(n=9)

Tab.1 Results of the recovery test (n=9)

HReE(y)  MEFE()  mkE%) X(%)  RSD(%)
0.08176 0. 080 63 98.62
0.081 25 0.081 19 99.93
0. 081 63 0.08098 99.20
0.10220 0.101 34 99. 16
0.102 17 0.100 82 98. 68 98. 84 0.69
0.102 63 0.100 10 97.53
0.122 64 0.120 56 98.30
0.12247 0.12158 99.27
0.12233 0.121 03 98.94
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Pl ns e BOK & S 10 ¢, 7 T 80 mLKH it
HE#% L insK 2 100 mL, 430514% 10,15,20,25, 30 min $i
FEAF BB FE o 24958 £ ] R 20 min B, #4688 T 0,
LR 7% R W T e S g h ek i [ A9 347K F R 10,
20,30 min. FEULE 1 C,

2.3 BRI - A mEifie
2.3.1 HESAKF

RGP R B L5 R KO B AT 34 (BT
AN B8 B RO PR A A K B (2R A) I FERE 3 (
EB) SEFERE (R E C)3NHE, LIRS & 25
R SRR R R S BTT - MR A RE T2 &R
K2,

F2 BEET-mEEREREZESKE
Tab.2 Factors and their levels of CCD — RSM

K B % A(mL) B % B(r/ min) B 4% C(min)
1 70 250 10
2 80 300 20
3 90 350 30
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Fig. 1 Results of the single factor test
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AR LT R Y=3.27-0.52X,-0.40 X, -
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Y=2.67-0.52X,-0.40 X, - 1.18 X; + 1.34 XX, —
0.16 X, X5 +0.21 X,X; + 1.52 X2+ 0.33 X,2 - 0. 72 X2
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Fan i, kWA N> 0.9, HZE 1, B
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Tab.3 Results of visual analysis for extraction process

RE% BEA BEB BEC i #E5 BEA RED REC A’
(Y,mg) (Y,mg)
I 0250 20 67| 9 8 20 10 39
20 9% 250 20 328 10 8 30 10 2.9
3000 30 20 307 | 1 80 250 30 L6
490 30 20 49 | 12 8 350 30 0.98
ST 30 100 508 | 13 8 300 20 267
6 9 300 10 415 | 14 8 300 20 267
7070 300 30 3| 15 80 300 20 267
§ %0 30 30 L5
2.3.3 A EARANE A

P P 2 AT T, KA SR 1 RSV & F 8 50 BE (Y )
Bl V75 ik 7 B A0 P 2 S ) 3 T 2 i v, 2038 T S
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Expert V8. 0. 6. 1 SR A7 B , 15 7K & SARE 11 i v v 1Y)
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PR 5 5 298, 44 v/ min, 3 I [A] 29. 76 min. 455 %
F& L PIT B AR A T2 oK & 79. 8 mL, $i Pl
298 r / min, i FEEFE] 29. 8 min.
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Tab.4 ANOVA of the regression model

FERR 0SS 4 MS  Fif P&
KER) 3340 9 3.71  94.28  <0.0001
X, 2,13 1 213 54.16 0. 0007
X, .31 1 1.31 33.19 0.002 2
X, 11.08 1 11.08 281.59  <0.000 1
XX, 7.21 1 7.21  183.13  <0.000 1
XX, 0.10 1 0.10 2. 60 0.1677
XX, 0.17 1 0.17 4.30 0.092 8
X 8.52 1 852 216.45  <0.000 1
X 0.40 1 0.40  10.11 0.024 5
X; .91 1 1.91  48.50 0.0009
#* 2 0.20 5 0.039
% A 0.20 3 0.066
#E 0.000 2 0.000
b Ao 33.59 14
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PA 300 r / min 55 EHEPE 30 min, 255 W3R 5.
3 itig

TR A U ARV WA I DR T BRI AT . T AR iy R B
I i FEL 1A A i P 2, R B IR T /N L A B 0
A -3 5 | A P B B o 5 0 2 Ty 1 2 R 2020 48 bl
(i I 2 (3 ) ) K 2011 4 Wig Kb 48 B 57 AL il 551
FRAE) | R i 2 43 Ak fT S nT AT oA R, T
AN

H A, 76 = N 25950 T2tk e v, ¥ 5y it
FNE A0 B 15 1% LA L, ik 2 Ff oy ok fa BT 47,
SR ARSI AN  AHIE 5T TR F Y 2 ST -
M 7 TE 2 B R B/ R A B e, RO v e R 2
JLFE/N, 52 FWR 2 TN

KGR TR G, SES DB E K
A G 1 IRV AR I R LR, i L J& Rk A
RARAEI ] 2% 4 T SRS HER T 2 28, HLRETE
Tl AR AR 7 e A Y B AR 77 BB RE A PR A
ST - e R TR K A SR IR TR A T
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A’. Three —dimensional diagram of response surface B’. Two-dimensional
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Fig.2 Fitting diagram of content uniformity model of samples
x5 IZWIERKELER(n=3)

Tab.5 Results of the verification test of process (n=3)

R E 19081200 19081300 19081400 X
Ji®ik B (g/mL)  0.10071 0.10082  0.10050  0.10068
2(%) 100. 72 100. 82 100. 50 100. 68
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