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Analysis method optimization and stability test of related substances of chloral
hydrate

SONG Kaichao, FANG Xiaqin, LI He, HAO Yumei, TAN Xiaochuan, ZHENG Wensheng( Institute of Materia Medica, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing City Key Laboratory of Drug Delivery Technology and
Novel Formulation, Beijing 100050, China)

[Abstract] Objective To establish a quality control method for detecting impurities in chloral hydrate raw materials,
improve the quality standards and control limits of raw materials. Methods The determination methods of chloroform and
halogenated carboxylic acid in chloral hydrate were established to monitor the change of impurities in chloral hydrate through
stability. Results The research and establishment of chloroform and halogenated carboxylic acid methods met the requirements of
relevant regulations for analytical methodology verification, which could accurately detect four impurities in raw materials and
preparations by one method. Conclusion The study provides technical support for the improvement and optimization of the
quality standards of chloral hydrate and preparations. It is very necessary to implement the impurity monitoring in preparation
research and production process by the chloral hydrate impurity detection and the stability comparison of this product at high
temperature and light, which could largely promote the safety of medication.
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1 SZIGERSY

1.1 B3 5
Thermo trace 1300 GC(FEER A5 ; H,
TRV ME-204E(HFE RN ) ; =@ Wb (dbntid
PIRFIAE); BB, R =AW (brifk
i, CATO); 1E Bede (fisher) ; H L . Wils . BREREN;
KRG BT e 2hl, #t5 20190403) .
12 &5

AR 40 °C {£45 3 min; LA 5 C/min [
FEFHEE 80 °C, LA 20 'C/min F+2 160 °C, FL) 30 “C/min
THZ 250 °C; FEFE TR SE: 150 C; Kall#%: ECD, i
JF 280 °C; {AiihT: DB-5.625 30 mx0.25 mm, 0.25 pm;
HFEARR 1l
1.3 AR5 X B S sk B

43 AR S K A GRS T = G H o N i 1 R R TR
FRIRE b Ab V, TEDLER 1.

2 HRSWHE

2.1 BARFRBRAM 5T ik IhE
2.1.1 ARG MR

FIRE L 5k, R TR, L.
A CTRAIN ()X} B S, TR R 1.2 A o
7 SERERI, Z5 R AF .

XoF HR VS VR B2 53 R A LR 9.95 pg/ml, —

*1

AL 13.49 pg/ml, — A LR 9.45 pg/ml, % 2L
FESEF, RO, AR, —E LRI At ]
S350k 4.33., 5.89 F1 7.38 min, 45 U4 [ FX RSD 4351
H0.75%. 1.00%. 1.00%, i /& 5 G018 MR .
T HEACAL BAR A 2 i 3k, iR . — AL
R, =R LRAMAEIE MR LR R . — 5
LR =R LR BRI MG
212 ZMXFREL

AR R LR AR R E
S, P P A R T LR R 10 pg/ml 9 i A
VO, 43 A A A Y e L SE RS v IR 1 A
AL PR, BOE BEBEZ, BI85 H B TAEfh 8k
FITATRL, TR 1.2 CE AR SRR, AN TR R
PARR, AH I AR TR VR B R B AR b, 264 T4 [l
Ho g5 2, I BAER L KT 3MKT
10 43 SR S PR A e H B

P A M L P e RIS ) 5 T BT A TR
SEiERE 5 £, MR, AR = LRV
RSD KK 5.27%. 1.94%. 1.15%, Bx4 B4
) ot PRV B T RS DA % B i R 2Rk (RSD<
15%) .
2.1.3 ERMERE
P2 1A B T R AT I A T S RN
PSRV, SPATHL 6 Iy bR IR TR, SR, 10k
AR R R —EH o —H L
BRI o i, | ORI RK Y, —E LR RSD N
4.43%, = A LTR G 45 RSD R 4.56%, Fe AR
T AT AR R S A, 7 45 2R RSD H/h
F 6%, F4HE (P [E 25 L )2020 4E R TN 9 101 43
BT VR B AR 5 SR R U AR S e AR R
PR (1) 75 1 (10 ppm) F 2 PEZIK RSD /T 6%, A
Dy A M R ER

=S RRSE RGN RATIE S &

WA RALFE L

HiAb 2

A AR I E P A RIR) /

PRARIX R VA TR /

FRIBUK & SEEE2910 mg, 510 mIE2E
MRS O E =) w8 D, IR oe 4, e AR ik
LIRS
PRI =AW beik i, H RS 2
60 pg/mliBNf5,

1 oo

A et B AR

FREUK A EBEL10 mg, B 50 mUELZERE H, A& M 2 ml, 20%01
TR Z B2 ml(P/V), JEKBRERENO.1 g, 9 2E, el iR fit, B50 Tk
W INER40 min, B TG i, RS 3IA4 mUE PJEGE, Wi ST, A
20 mUK, $RFE, #HE20 min, 472, B RIEH AN .

IYRIE IR . —E TR, = E TNE R, 40 R m A R
100 pg/mlffif 8, B miIE 10 mIdEHH, FH AP B 25 2 20 B8 RS s B
IREE A1 ml, B 50 mUELFEAE T R INAL mIF B, 20%AYBRIR £
A W2 ml(V/V), TEKBRIRENO.1 g, %6 2, el i, BS50 CRI A
40 min, B 5 HGE P, KBS0 A4 mliE Biks, e A, inA20 mik,
PREE, THE20 min, 232, B TE R RIAS4%%F IR SR
FREUK A SRS 21100 mg, 510 mUEAZERAS T, i AR EU AL s

0.35 ml, EALHN0.5 g, IECV%ES ml, 25 %€, PRPEFEEL, #1520 min, BUE C e
2, B NE TR AN

FRE =58 B be i i, FHIE e e B A B M 20 pg/ml it 45 45 B mi'E:
10 mizi, FHIE CUbeE & B 205 R,
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2.1.4  ERHEAYS AN IR Xk R A R, TR 25 BBURE TR X T A 1l
FHVIRE IR AT I EAE B 28 REWA B 50 ml IR D, 153 11 (e dh, i3k 2 fifk

B 10 mg /KA ARERLZY 10 £, 4351 HE 10 4> 50 ml
HOR R, g5 1~ 3 INATR A X B IR 1.2 ml,
s 4~ 6 MAIRE X ST 1 ml, s 7~ 9 00
ARE X B S 0.8 ml, [ iR iR A % B S T

PAb R, BOE Peke 2 HERER I, S5 R 3% 3.

MR T 1 AT o AR R 75 2 A6 I VAl 2
5, WISCRESRAF A MREOR . IR Iﬂ_ilizi,\>>
2020 AFfi I 9 101 794 Jy vk S k4 S S5 2

B, MO RHEE Y 9.95 pg/ml, R TR W SR, AR s CERERA £ (10 ppm) 1Y 3R ER
13.49 pg/ml, =& LTRUE N 9.45 pg/ml, 25 10 4y FEERA 80% ~ 115%. A5 2 A BTG I Bk
A C
1-5.897
N . 21375
0 25 50 75 100 125 150 175 200210 0 25 50 75 100 125 150 175 20.021.0
Ff 1A (#/min) B[] (#/min)
B D 1-7.380
1-4.330 2-7.372 3
0 25 50 75 100 125 150 175 20.021.0 0 25 50 75 100 125 150 175 20.021.0
Fif 7] (#/min) Fif 7] (#/min)
1 fTEUTE GC &igE
AEBEEE; BAALIR; C.E LR D.=A LB,
k2 G2 —828K. ZS2BRE&MHRBER
EIEA S £y mIEES ¢ LBV (ng/ml) KR (pg/ml) 7 R (pg/ml)
HZ Y=0.0042X+0.0002 0.9997 025~5 0.025 0.05
TR Y=0.1106X+0.005 0.9998 0.125~2.5 0.05 0.125
SRR Y=0.32X+0.0164 0.9998 0.0625~2.5 0.01 0.0625
®3 S8 528 ZSIBEREREER
) JInAR (m/pg) A5 (m/pg) [ (%)
S5 JEA I (m/mg)
ALl Rl SRR R &SR —ELR AR ZHLmR SEOm
1 10.23 3.00 3.00 3.00 3.14 2.88 3.11 104.5 95.45 95.82
2 10.17 3.00 3.00 3.00 272 2.85 2.99 90.64 94.35 91.75
3 9.97 3.00 3.00 3.00 2.61 2.70 335 86.99 89.44 103.7
4 10.00 2.50 2.50 2.50 2.46 2.38 251 98.25 94.44 91.13
5 9.95 2.50 2.50 2.50 2.13 244 2.50 85.09 96.70 90.44
6 10.08 2.50 2.50 2.50 2.52 235 2.48 100.9 93.22 89.86
7 10.11 2.00 2.00 2.00 1.71 1.89 2.03 85.53 93.40 89.49
9.88 2.00 2.00 2.00 1.82 1.86 2.05 91.01 91.88 90.83
9 10.01 2.00 2.00 2.00 1.78 1.88 2.09 88.82 92.87 92.85
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2.1.5 FRE PR

WU 2,117 BT B 4850k BRI, 00 T 24 h

AN [R] I [E] SEREAS N, 25 R R R AR . L

TR . =4 & 1 W L RSD 20 9 R 4.0%. 2.1%.

1.6%, FHHA T AW 24 h INFRUE TR R A
22 ZAFlAEm kSR
221 LEMEELE

3 B 1 rh e i A 2R K 6T R

VAW PR A RTARBE 1N E (kP LI 2,
HTALPE 2 I ARk LI 3. 7 Bid @ik & F T,

P A BT A 2 C e A B T4 = S
BEIIE, =S e OR BRI 2974 2.5 min.

A

0 2.5 5.0 7.5 10.0 12.5 15.0 17.5  20.0
S [E] (#/min)

1-2.362

0 2.5 5.0 7.5 10.0 12.5 15.0 17.5  20.0
8] (#/min)

0 2.5 5.0 7.5 10.0 125 150 17.5 20.0
I ] (¢/min)

2 =SRENEIEE [ 1)
AN B IR A

222 HEMSRGE AR

1M F BT AL B 1 AL B 2 O kA 6 1
HE A5 o5 B S e R S S, 49 1) HE I
R B2 60 ug/ml; FIE O e iR i fn B 2 2 ng/ml,
W DA A 5 0T R, IR 1.2 R A R
R, 25 R W3k 4.

BRIZKA SRR AATROE, 155K 57 °C, 7R iR
SAE TR T2 = A = W e AR R, R
ol T 25 ERE S4 TT S BOK B SR 9 A 1 A 0] 4455 SR
P, AN BE S ik HL S B = G B e & . i LA

A

0 2.5 5.0 7.5 100 12,5 150 17.5 20.0
S [8] (#/min)

1 1-2.358

0 2.5 5.0 7.5 10.0 12.5 15.0 17.5  20.0
B [a] (#/min)

1-2.358
) ol

0 25 50 75 100 125 150 175 200
i) (#/min)

3 =S RRENEEE @it 2)
AJECHEGEFD ; BT C ALK
x4 ZSRRENGEEENKE

RIARFE T 1 AR ER T 152
B AR

R HE(%) R A E(%)

YRR 1.5129 / 0.2863 /
P 0.7824 3.19 0.0608 0.002 12
P2 1.4486 591 0.0616 0.00215
Piatn3 1.609 1 6.56 0.0596  0.00208
Mk 4 0.6147 251 0.0582 0.00203
P S 0.8345 3.40 0.0653 0.00228
Hiine 1.0321 421 0.0679  0.00237

RSD(%) 37.46 5.89

ICH Q3C(R6) 5% FA 48 T 50, =5 H bt ) T2
gty 2 77 v O R 8 FH P 300 ( 27D, R i
SRAZE 60 ppm(BIFR B FBR 0.006%) , 454 A< i Uk}
R S5 R S E A AR, BB 2 R A R
WERA LK

HELEUERE S BT IE o e 1 A9 = S B X R
TR, I T FR RSD Ol 2.45%, FIAAVEM R 5058 H
PRI S5 R R AT .
223 M5

K B R E = G B B, IE O e i B
% 20 pg/ml, S HIECHF 0.2, 0.4, 0.8, 1.0, 1.5 ml
10 ml R, FOE O e R 28 Z0 5 R4S TR #h 48
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FE S, F B 1.2 G SR SR AR, DL T B A Ak
i, RH W B2 R B AR R A T [l U5, 45 Lotk 72
Y=0.1094X+0.0222, r =0.999 8, 3¢ M = 4 H ke fE
J& 0.2408 ~ 3.011 pg/ml {EFI N R4, K =4
FH e Xt Lt T 2 B R, 45 0,021, 0.001 pg/ml 7F
FEMHT, (5 MR LL 25K 14 F1 4, 43 51 R 2 o R FIAS:
DB
2.2.4 =G FVGERG I MR B

BOKA SR Y, #e3 2 TR b3k 2 B
i, SEAT 9 10, dR'5 1~ 3 A 0.6 ml Xt B8 iAW,
Hi'T 4~ 6 MAXT IR B 0.5 ml, 45 7~ 9
AT B A AT 0.6 mil, 43 E 10 ml .04, N
A FIEAEN 0.5 ml, S ALEN 0.5 g, 4.4 ml IEC K,
PREEVE R, H 30 min, 25 BUE 2 682 ARG,
ZERNER S,

x5 ZSRRENERERE

*6 KEIEMIBEMALLE

KEE5 R (%)
WA e WAk R o W
10 0.001  0.003  0.004 Akl
30 0.001  0.003  0.004 KKy

A i) (e/d)

TREE25 CBEET5Y%

g — 10 0.001 0003  0.152 Kl
30 0.001  0.003 0323 Kkl

) \ 10 0.001  0.004 0.546 KEiili
TRE60 CAREE60%
30 0.001  0.004 0871 AKzih

RS CHRBE60%., 10 0.001  0.003  0.045 R

S-HE
JEMGRIZAS00 50 001 0003 0151 Akl

FESGRS AR (m/pg) KEE (m/pg) ANRAE (m/pg) [FIACR (%)

Pl 1.2042 2.30 1.19 91.53
P2 1.2042 2.18 1.19 81.70
HEitin3 1.2042 2.39 1.19 99.71
P4 10.79 11.77 1.81 92.32
P s 10.79 11.60 1.81 90.71
Htithe 10.79 11.79 1.81 92.46
P An7 12.948 13.25 1.81 88.29
P8 12.948 12.81 1.81 84.94
P9 12.948 14.04 1.81 94.41

e HRAR Ty v AT — U o e R 1) T
RIS, EIBCRAF A CH E 245 B AHDCEEK
22.5 = HER IR e v

B =G BT B | KA SR IR Y, $i 3k 2
R AL B 7 v 2 SEAT C O R AU A
W, 1.2 A SRR BRI, 548 24 h AN ]
A PR L R AR e, 25 SR o A 5 0 IR T R e
PEXIINT 5.0%, FaEtE Rt
2.3 RERABAET X

IR E R A BOR A3 R 551, 76
M TR S R Re R, 45 A (P E 25 )
2020 4 Wi 24 i A P e B AR EEOR, XA i gk AT
s R R 5o 5, KA S
arff CEF ) o, 2 B IR BE 25 CAREE 75%, TR
40 °CBEE 75%, IRFE 60 “CABEE 60% LR 25 °C/
T 60%. YEIBRE 4500 Ix 5500 F %% 3T A
(] ) A Az 0 2 St 1 1 AR Ak, 25 R LK 6,

A BBl 7, 7K S IR i RE RO R
MR, 2B 7 400 o B ik I 8 R K e 7= 1
= AN, W AORIRAA W AL, =AML
EE NIRRT, Horh =S e R AR,
1B i 7K S 10 ] P Ah i A b 28 0 = S
e (4 5 A MR 20K, HoK & ABA B B L
RAGTENE, MRS Py B BREE AT 4 A KRR E
PEGE R AN Rl A% bk | A REEAT 25 51T
fiti o FHASUIRR IR DA77, A
2 IHK 5 SURE A4 R K A, A il I 28 3 D'
WBHORAT s TE R TRI BT ARGl i R v, B A%
UMY RSB RIS 20

3 g

ARSCHENT T A O A D A K A S SRR} 24
R = E e, MR, —H LR, —HLR
IR ARSI A A B A I, SR A [ i Ak B8R
HEAT =S . kAR ER AN, iy R Ar, J7
TR MERR R L A ME R, TR K A A
3= A P A 1 B R A, VG e S ARG 2 0 v
Jo 5t Tl R T AR AR R R 350 A A 5 5K

A, =GP A BR R 8 o At i vk B 1Y)
T3 532 0.005(0.5 ppm) ; & & R A BR ¥ 2 ok itk
IR E RS T 4322 0.1(10 ppm) 3 — 58 C R KGN FR ¢
B SR At ik B R T 43 2 0.2(20 ppm) ; AL TR
6500 FR 3 J32 Ay A3 i v B B T 43 2 0.04(4 ppm)
AR Z2 A DA R f s MR G Y R A LR,
VLA i i T iR TG BR 3R B, AN A =

3 K A S A RS MR SR R B, AR AL TR TR
JEOCHRAME T e R AR, =S P b
Wit = 0, WCHEAT A St AR G R0 A L R AR
7RG K B T A A T S A A%
8, BRUEF= i B A, PRI 22 4k o
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