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Optimization of determination method for residual
solvents of esmolol hydrochloride
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(1. Wuzhishan Branch of Hainan Provincial Food and Drug Inspection Institute, Wuzhishan 572299 , China;
2. Hainan Beite Pharmaceutical Co. , Ltd, Haikou 572000, China)

Abstract Objective: To optimize the detection method for residual solvents of esmolol hydrochloride for control of
internal quality. Methods: Gas chromatography headspace injection method was adopted by selecting appropriate
headspace equilibrium temperature and time in order to reduce sample contamination of the instrument, optimizing
solvent ratio for reducing matrix effect and adjusting carrier gas flow rate and split ratio. Polar capillary column pro-
grammed temperature rise method was used with high temperature holding time, etc. ,and methodological validation
was conducted. Results: Eiher, ethyl acetate, methanol, and toluene could all be effectively separated with good
precision, and there were good linear relationships between peak areas and mass concentrations. The accuracy of
sample spiking at 50% , 100% , and 150% concentrations was investigated, and the average recovery rates could
all reach ranges of 94. 8% —105. 6% . Conclusion; This method is accurate, highly sensitive, and overcomes the
shortcomings of the Chinese Pharmacopoeia methods. It can be used for the detection of residual solvents in esmolol
hydrochloride.
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S TSI (FL5 . 78908, Agilent Technologies
GC System ) ; T 25 £ &% (B %5 7697A, Agilent
Technologies Headspace Sampler) ; |+ 77 43 2Z —H T
K P ( # =, XSR205, METTLER TOLEDO Dual
Range) ; Millipore #8 4fi 7K #11. ( B4 5-; Simplicity UV, 3%
FE 2 PR R AR ) o
L2 A5

IR S EI & R (I 3 i 25 8 ], At S
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2 HEHER
2.1 M
2.1.1  REMMA RS R PRI Z B 200

mg, Z PR LT 250 mg, H17E 30 mg, F14E 89 mg, & i
FEHA DRI 100 mL B, 5 AR e T
Wi B B2 55
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TRt i 2 A SO el R Y, PV R T A O A R
ZIBE FE5), B3 Zk 0. 200 mg - mL™", Z R iR
0.250 mg - mL™", 1 fE 0.030 mg - mL™', B 3
0.089 mg + mL ™" ¥ -
213 HELREW REFRIRAR S 1.00 g, &
10 mLAE AR, IR IR R I F M B R 20 BE 985 o
2.1.4 bR AE R KR AR 1,00 g,
B 10 mL ST, IR X B S RO R TR R R
ZIR P55
2.2 @ik LT RN
2.2.1 @B SEREIRE 200 °C 5 K g
FID ; K g B2 250 °C s Bt (g ik ( DL &
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wm , Part Number:125-7032) , 23 ( B4/, & &
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PRI oy T 05K B 1 790 e 8 1 R 2 3 ) 08 R
BE(HE45-: CP220701 ) , B fy 1.00 g, ¥ 10 mL &
o 3 SIAGE & % B A 2597 0. 5,1..0,1.5 mL 4%
30, FEINAS ARSI B 222 75 . WS
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Tab.1 Average recovery rate of four residual solvents and three

concentrations
BRI BCRIREKE SR RSD/ %,
(residual (concentration ~ (average recovery)/
solvent ) level )/ % % ,(n=3) (n=3)
2Tk (ether) 50 100. 4 0.6
100 105. 1 0.6
150 101.9 0.8
IR (ethyl acetate) 50 102.7 1.5
100 103.3 1.1
150 105.6 0.5
FH % (- methanol ) 50 .8 0.9
100 98.3 0.9
150 97.9 0.7
FIZ (toluene) 50 100. 3 1.3
100 101. 6 1.4
150 104.4 0.5

8

t/ min

FOEN(A) AR RERZR(B) B ARER(C)EEHR
Chromatograms of blank (A), standard (B) and sample (C) solution

2.4 IEEEHELE
2.4.1 EEMW HEEBUESSER 2 mL
% 10 mL TSI A, B8, H6 iy %88 2.2. 17 (4
TR, S AR, 45 Tk R B i) ] RSD R
0.06% , W H FX RSD 2} 0. 9% ; £ 1R £ Mg 1 B4 i 1]
RSD 2y 0.03% , W4 i #4 RSD A 0. 7% ; HI {4 B4 i}
6] RSD 4 0. 02% , W& i £ RSD 1. 7% ; H A {428
ff ] RSD K 0. 02% , W FL RSD 24 1. 3%
2.4.2 hEAEERE  HEOANH B, AR A
DUFRS2. 401 ST N AR SR N B A
it 6 (1R A PRI, 12 43 FRE I 2H 45 04 i A RSD
KA 3.5% , GERWEK2,
2.5 KRR S e s

PR XT B IR OB R B S R % s B 2 mL
Z 10 mL Tizsifir, B, #2217 g4,
ST, HZ2E M b 100 1, 43 il A 45 3% 1
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Tab.2 Results of intermediate precision assessment

(residual (researcher 1)  (researcher 2) 1 12 RSD

solvent ) RSD(n =6) RSD(n =6) (n=12)
LTk ( ether) 0.8 1.7 3.5
IR Z 18 (ethyl acetate) 1.6 1.3 1.4
FH % (- methanol ) 1.6 4.3 3.3
H 2 (toluene ) 1.4 2.5 2.5
xI HERLEEER
Tab.3 Detection limit and quantification limit

BRI LOQ/ LOD/

/N S/N
(residual solvent ) (pg-mL™") (pg-mL™")

L1k (ether) 0.138 7 12.5 0.046 2 3.8
LIR [ (ethyl acetate) 0.2550 10.5 0.0850 3.5
Ff % ( methanol ) 0.2133 12.3 0.071 1 3.4
FIZ& (toluene ) 0.1517 11.1 0.050 6 3.3

2.6 ZM5EH

Sk EE0.1.0.5.1.0,1.5.2.0 mLiE&
Xof BE St A A VR 10 mL 50 ey, 75 A 1 0 R A R
B2 FE), AAHR G X A RIS s
2 mL 10 mL WA, wEr, IR<2.2.17
TG, BERE I AT, T A 25 5 B T R0 1 s v iy
& AR 4,

x4 ZHEMEH

Tab.4 Linearities and ranges

biqehenl M EIEprEE
(residual (linear range)/ (regression r
solvent ) (pg-mL™") equation )

LTk (ether) 20.45-409.07 Y =0.190 6X +0.1837 0.999 7

LR (ethyl acetate) 25.39-507.85 ¥V =1.520 1X -3.194 4 0.99 9

I methanol ) 3116212 ¥=0.008 7X +0.003 0 0,999 2
I toluene) 9.02-180.35 Y=1.8372X-1.2002 0.999 8
2.7 it

2.7.1  FEWERENE TR R AR I — R

AETE 8 h P52, I %% 8 h iRsE vk, 7l %
SRS AR I A AR A P 1.2 .4 8 h

1 R 1

SEOLHE 8 h P TR AT R A R I A s i T
B RSD 4y H R Wk 1.0% . LR O BR 1.2% | F g
1. 7% FUH R 1. 3% , JIs At i 7 98 Y A st g 1 AR
[ RSD 433k 2Tk 1.7% | 2,1 2. Tig 3. 8% . it
2. 1% FIH R 1. 9%
2.7.2  EREAMFE IR AN AE B,
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Tab.5 Results of 3 batches of samples

fits LTk ZIRZ T FH it SiES
(Lot No. ) (ether)  (ethyl acetate) (methanol)  (toluene)
CP220701  0.000 4 0. 025 A AA
CP220802  0.000 5 0.036 A A
CP220803  0.000 6 0.035 A A

iz BB 7 9 24 B0 R R &85 S, 40022 ok B8 79 B 4y
B ik 0.20% , TR TR 0. 25% , I EE 0. 03%
2K 0.089% . 1E kP I 5 il bk o
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it FH 25 W R R 1%, % B Tk Y 3
AT 5 000, AS 68 T A2 I 52 20K, 6 a3 4
DB-WAX (30 m x0.320 mm x0.25 pm) #fijf DB-
WAX(30 m x0.530 mm x 1. 00 pm) J5 , ik i &
P, AR 2.0 mL - min ' AR HE 10 1, TR
PR BUE R 3 min, 23 B IS IEMEGA BIZR
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