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Determination of related substances in esmolol hydrochloride injection by

HPLC method

YE Jun', ZHANG Chenyu?, ZHOU Haifeng*(1. Shanghai Jing’an Institute for Food and Drug Control, Shanghai 200435, China;
2. Department of Emergency, Huashan Hospital, Fudan University, Shanghai 200040, China; 3. Department of Pharmacy, Huadong
Hospital, Fudan University, Shanghai 200040, China)

[Abstract] Objective To determine the related substances in esmolol hydrochloride injection by HPLC method.
Methods A Waters XBridge TM C;5 (4.6 mmx150 mm,5 um) column packed with octadecylsilane-bonded silica gel was used,
with phosphate buffer (3.0 g of potassium dihydrogen phosphate was taken, dissolved in water and diluted to 650 ml)-acetonitrile-
methanol (65 : 15 : 20) as the mobile phase A, and mobile phase A mixed with methanol (65 : 35) as the mobile phase B. The
related substances in the test sample and those generated after forced degradation were qualitatively and quantitatively analyzed by
the impurity reference standard method, with an injection volume of 20 pl, a column temperature of 30°C, a flow rate of 1.0 ml/min
and a detection wavelength of 222 nm. Results The separation between esmolol hydrochloride and neighboring impurities as well
as between each impurity was greater than 1.5; the impurities showed good linearity in their respective linear ranges (+>0.999). The
average recovery of impurity a (Imp-a) was 99.1% with an RSD of 0.56%; the average recovery of impurity b(Imp-b)was 96.0%
with an RSD of 0.98%; the average recovery of impurity ¢ (Imp-c) was 100.7% with an RSD of 1.24%; the average recovery of
impurity d (Imp-d) was 99.0% with an RSD of 0.12%; the average recovery of impurity e (Imp-¢) was 100.7% with an RSD of
0.64%; and the impurity f (Imp-f) average recovery was 101.7% with an RSD of 3.26%; impurity g (Imp-g) average recovery was
99.1% with an RSD of 1.45%. Conclusion This method could evaluate the quality of esmolol hydrochloride injection more
accurately than the current standard and could provide data reference for the quality evaluation system.

[Key words] esmolol hydrochloride injection; HPLC; related substances; quality assessment; gradient elution
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50 0 100
51 100 0
58 100 0
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i ; Imp-b XJ BB 1 2 26 mg, & 100 ml & i ; Imp-c
X HE 525 23 mg, B 200 ml 523 ; Imp-d X R 5 24
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223 REGud AR

IR A X RS VR Sl R e P M
224 AW

i s i BCER RS RV /RIS 1.0 mi, 10 ml
I, RS A R 2R, $25).
23 FiEFRIE
231 FREGuidHMEEE

s R R AR BRI, 2.7 IR
IS S , Il sk Ak B, HETEM L s
P HIEI PR Imp-a, Imp-f, Imp-b, Imp-c,
Esmolol, Imp-g. Imp-d. Imp-e, £ il 7306 2 [6] (1) 53
BEHRT 1.5 WE 1 UoR, 858K W, 2 hik%

JEME R, 22 B2 8] AR SR 22 8] o
PIFFE R, 2= HEGA T

A ~——
e e N
0 10 20 30 40 50
1A ( #/min )
B 1 7

w

0 10 20 30 40 50
Aa] (#/min )
E1 ZABRGMEESNEARNATEIEE
A. 55 HETG B IRA R BRI TR
1. Imp-a; 2. Imp-f; 3. Imp-b; 4. Imp-c; 5. Esmolol; 6. Imp-g; 7. Imp-d;
8. Imp-e

232 RGNEEHE

i 2 TOUTRE B % RSV, 420 2.1 T gk
SAFIESEHEREIE 6 YR, 45 5 W, 4% 2% o 0 1 R
RSD% ¥/NF 1.8%, SUA T A Zo G % B R Af o
233 iRk L

e 2 e R R S AR /R EESTIR 1.0 ml, # 10 ml
S, 2k 5 0y, SEFTASRI SR T AR 52 5 (DR
WEPR S8 K8 EL 1.0 ml 1 mol/L EhARIEBIN A,
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W 1.0, 2.0, 3.0 ml, 3 HIAA 10 ml 5, S sh
A ERZBZIE, F55), BAWRBEATRCH 3 ), 1
AR . 2.1 WUN A AR E . 4

7R A B BUTE AN TA) 9 B2 7K SF- T 1 1 24 [l e 52 A



R GRS 202649 H 25 0 45443 ol

J Pharm Pract Serv, Vol. 44, No. 9, September 25, 2026 481
®3 REEAIRRPEXMROLEME X RGN (ug/ml)
s FeJt Bl 75 r LG E R A R
1 Imp-a Y=39.079 2 X+6.421 3 1.000 0 0.0617~126.3 0.06 0.03
2 Imp-b Y=36.4215 X+0.279 5 1.000 0 0.0199 ~5.100 0.02 0.09
3 Imp-c Y=41.377 7 X+0.025 5 1.000 0 0.015 8 ~2.020 0.02 0.01
4 Imp-d Y=42.580 0 X—0.152 5 1.000 0 0.276 9 ~ 8.860 0.30 0.10
5 Imp-e Y =40.769 0 X+3.894 2 1.000 0 0.130 0 ~2.080 0.10 0.06
6 Imp-f Y=249149 X+0.261 3 0.999 9 0.024 7 ~ 3.160 0.03 0.01
7 Imp-g Y=21.904 0.X-0.9259 0.999 7 0.186 3 ~2.980 0.20 0.05

RSD £F& 20K, TEULER 4, UERIA 5 ¥R MERf B2 R 47,
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(n=9)
e FeJ5 SR (%) RSD(%)
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3 Imp-c 100.70 1.30
4 Imp-d 99.02 0.13
5 Imp-e 100.70 0.63
6 Imp-f 101.70 3.30
7 Imp-g 99.09 1.50
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U RSD /NT* 2.0%, 1 B X HR G A W7 3 0 T e
23 h R 1. B S R e =R T CE 23 h,
Imp-a 7 &4 Z 2, Imp-g & & 2 %12 0
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Imp-f - - -
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