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[#ZE] B8 WA HPLC Bl E R 3 AN /R ST A XY, FiE ik Waters XBridgeTM Cig
(4.6 mmx150 mm,5 wm)#E, Ji S AH A B 2 £ 2% vh il (HUE e — 2041 3.0 g, /K 3E 76 B 2 650 mD)-& i - B2
(65 : 15 : 20), Wicsh#H B I st A 5HFENRA (65 : 35), BAEEVEMIAK, AR 30°C, W 1.0 ml/min, £ 20 ul, £
WA 222 nmg SR FH 2% 500 Rt vk e S L 2 R J5 7P A A SR R A T e L e AT . SR IR
IR B KA TRZ M43 B BE YR F 1.5 24 Bife 45 A RSB N 4 M X R R AP (>0.999) o 445 a P34 I 2Ry 99.1%,
RSD 24 0.56%:; Z=/51 b P2 AN 96.0%, RSD 24 0.98%:; 4= 5T ¢ V-2 EI K 100.7%, RSD 4 1.24%; 245t d 734 i3
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Determination of Related Substances in Esmolol Hydrochloride injection by
HPLC

YE Jun', ZHANG Chenyu’, ZHOU Haifeng®(1. Shanghai Institute for Food and Drug Control, Jing'an District, 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 XBridgeTM 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
gradient elution volume was 20 pl. The analytes were qualitatively and quantitatively analyzed on a gradient elution 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 (7>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-e) 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% withan 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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2.1 &L
o 1% . Waters XBridgeTM C,q {8, 3% %

(4.6 mmx150 mm,5 pm), #:i&: 30°C; Fishf: LAsk
1R 55 2% vp il (U R — B0 3.0g, INK I il I 4 1
% 650 m)-ZHE-FEE(65 = 15 = 20) I s A, LA
Tl A-HEE(65 : 35) MiftshAl B, #i4% 2 B4+
PEATRABE SR ; Vi 1.0 ml/min; &% K 222 nm;
PR 20 uls

R2 BEEBRIET

W hAH A (%)
A} 18] (#/min)
WA Wi AHB
0 100 0
15 100 0
30 0 100
50 0 100
51 100 0
58 100 0

22 ERWRE
221 XFHR S AE AR

FE B FR I Imp-a XF B8 i 2 45 mg, & 20 ml &
s Imp-b XF BB 5 24 26 mg, B 100 ml 3 I ; Imp-
¢ XTHE L2 23 mg, B 200 ml 3 I; Imp-d XJ B8 §h 24
50 mg, & 100 ml & Jffi; Imp-e X} IR 51 24 43 mg, &
100 ml §ffi; Tmp-f XFHESH2 17 mg, B 100 ml &f;
Imp-g X HB i 29 44 mg, & 200 ml 55 ; £5 /R 3 A
1B IR N IR 29 20 mg, B 200 ml F)f, DL 3400
RS R IR 2 20, 250, VR 25 ) R A 25 T
222 RANHR SR

3 LS 6T B i 2 S o, PR BIAE A TR
WiAE 1ml H25E Imp-a 60.0 pg. Imp-b 2.5 pug. Imp-
c 1.0 pg. Imp-d 5.0 pg. Imp-e 1.0 pg. Imp-f 1.5 pg.
Imp-g1.5 ng 5P L FIEIR 1.0 ng IRA N R
223 RV

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

i R R RIE R TS 1.0 ml, & 10 ml
i, TSI A BB LI, $545].
23 FikFRiE
231 RGEEHMHEE

HUzs ISR AT BB S W, 4422 <217 T
(A3 S DN A, e ek R, BTN TR
P BT A Imp-a., Imp-f, Imp-b, Imp-c.
Esmolol, Imp-g. Imp-d. Imp-e, £ il 7306 2 [6] (1) 53
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JEME R, 22 B2 8] AR SR 22 8] o
PIFFE EOR, 2 HERIC T
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8. Imp-e

232 RGN HE

i 2 R B T R I AR 2.7 0T 1 %
SN VESEHEREIE 6 YK, 45 5 B, 4% 2% I 06 T
RSD% ¥/NF 1.8%, SUA T A Zo G % B R Af o
233 sl PR AR

i MR R S FNE /R FESTR 1.0 ml, & 10 ml
S, 3t 5 0y, SEFTASRI AR T AR S5 (DR
MRS K5 B0 1.0 ml 1 mol/L #h FRIF W, H &
30 min, fill 1.0 ml1 mol/L &S A4 A v A, fin
T AW REEZIEE, $55); QU IR K %
Jit 0.5 ml 0.1 mol/L A ALENAE W, ' 4 min, Il
0.5 ml 0.1 mol/L RFRIFR(Erh I, IimshAH A Tk
B, $5); OFAALBE IR EE: K& 1.0m130%
H,0, Wk, ZIACE 60 min, TR A BB
JE, BE50; @@ IR IR IR BUA B R T
A, 60°C i 10 d JEHUH; A% HL 1.0 ml, # 10 ml
O, I A A BB LI, #1250 ©JCIRmIR I
55 BOAS i B TR0 AR, 5000 Ix FEEE T 10d
Je B KB 1.0 mi, B 10 ml B, I Sh AR
A FERERZIRE, $257; B R & MM WA 70 i,
ZERNE 2,

58 L B RSB RN 285 i i M IR AR R
K BV FI 24 i Imp-f, Imp-e, KR TERR . GRS T
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[ F 0 e AR J5 5 2% ) REAR G- 1) 0 B, A il 2 4%
WA 2R 1E R, DR, BERZ (0 A5 MR RE S AG 1
JIT A AT REE B A BRI AR A W 2 B, Bk g g R
AR AVE L SR AELF, AT TAS A ) BRI E .
234 AMRFR . ERRAG R

HX 4% ot %) B& i Imp-a. Imp-b, Imp-c. Imp-d.
Imp-e. Imp-f, Imp-g 5 &5 #R 3R] 3% /R %) 1 i o
KB AR, HITL A A ¥ 1 Fi B B 1ml 24
% 300.0 pglmp-a, 12.5 pglmp-b. 5.0 uglmp-c, 25.0
pglmp-d. 5.0 pglmp-¢. 7.5 pglmp-f, 7.5 pglmp-g i
5.0 g FhM L mIIB IR AT IR T Mt 26 80 K o
IR APERE B RS IR S A BRAMRE, ME N
PRV . 4% 217 TR (9 (3% Z R AT 40, LA
R (pg/ml) R AR bR, W T FR (A) g AL R, 1E
FrEPERIA . LUERR 292 10 I ERR 3L RV /K %
Z R BEAE R f bR, DMEMR L2y 3 I iR 3 )
IR B BEME A R . 2 3 OSSR AT L,
FITil R AR 25 P SO R M R4

235 HEMRE

SBURE 42 2.2.47 TR J5 V5~ FAT ) 45 155 DU 78 T
6 17, 4% “2.1" WU T (i SN E , 45 2R B, 2%
WA RSD B/ T 3.0%, A Iy ik d AP R4
2.3.6  EE IR

15 % Fx UL Imp-a., Imp-b, Imp-c, Imp-d. Imp-
e. Imp-f, Imp-g 5 EL IR 3R] /KX B il i, N
SAH A AR RS Iml 2975 300 pg
Imp-a. 12.5 pg Imp-b. 5.0 ug Imp-c. 25 pg Imp- d.
5.0 ug Imp-e. 7.5 pg Imp-f, 7.5 pg Imp-g 5 5.0 pg
ER RS RIS IR BT VR A I e At 8 W RS
P CIURE S 1.0 ml & 10 mi SR, HUINRE [0 fig
1.0, 2.0, 3.0 ml, 73 5IAIA 10 ml &5, fnsh
A EREZZIE, #7875, BAWBEEFATECH 3 4, 1F
BRI . 15 2.7 TN AR AR E . S5 R
R 4% 2% BT AE A [R) Mk B KT 9 347 [T i 5
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#*3 HBMIEERRPEXRYROEMEXREEN (ug/ml)
75 S Yy r e e (e FE R i Fi
1 Imp-a Y=139.079 2 X+6.421 3 1.000 0 0.0617~126.3 0.06 0.03
2 Imp-b Y=136.4215X+0.279 5 1.000 0 0.019 9 ~5.100 0.02 0.09
3 Imp-c Y=41.3777 X+0.025 5 1.000 0 0.015 8 ~2.020 0.02 0.008
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

F4 BEBYARRIFHRNIEARREEERHIHER

(n=9)
75 A SR (%) RSD(%)
1 Imp-a 99.12 0.56
2 Imp-b 96.03 0.97
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

237 e

BRI I A X T T VBRI R A T By
W, A 3AE 00 1,2, 6, 13,17, 23, 25 h, K% &
B R IE IS 20 pl, #2 2,17 T00F (035 25 Ak kL)
SEVETRIA, X IS AR S T R CE 23 h, B
I RSD /INF 2.0%, 156 B X ARG I 7 5 0 T il
23 h /R Fa e 1Y o Al i S VPR &R T iE 23 h,
Imp-a 75 A4 Z 18I EHE Imp-g % 1 12 5212 Ik
/BB B S VR A IR N R AR,
T EEAE A FH R IG BF 2%, DAA CRARG I 225 5 1) v A
PERIT AR,
2.3.8  Tif FHEIR

SRS T “2.27 TR AL T IR VRO R Gk
A % BV W R A AL #F (Aglient1200 Al
Aglient1260 11 ). # i (25, 30, 35°C). i i# (0.9,
1.0, 1.1 mU/min) . A[A] 5 RLFDRL G €235 48 [Waters
XBridgeTM C,4(4.6 mmx150 mm,5 pm). Eclipse
XDB-C,4(4.6 mmx250 mm,5 um) , ZORBAX SB-C 4
(4.6 mmx150 mm,5 pum)], #% “2.17 W0 F {2 1% 5% 14
Sy BIPERENNE , 25 WoR, MO A F & AR IV
AU, 22 G0 I P A T ) € 1% T R s B AR A,
2% T I o3 e 5 20 2 R 1Y) 4y B EE R K F LS,
TS 70 B AT, 45 2% T 1R T 245 B A ey
1k
2.4 Fshm e

B 3 JLER RS RIS IR TE SR, 4% “2.2.47 T R )y
9 ) £ A S IR, 48 2.1 IR (533 A% 4 S
S, O HIZR A5 O 4R 0 0 Rt A M i DA UG T

S B, S FOELARR 7Rt
PR HEAMGR L AT R, 5000122 5 .

RS 3 HEBIAIRRIEFHERE XM RAENLER (%)

e (%)
321030401 321030501 321030601
Imp-a 1.3 1.2 1.3
Imp-f - - -
Imp-b 0.009 0.01 0.006
Imp-c 0.004 0.005 0.005
Imp-g 0.030 0.030 0.030
Imp-d 0.040 0.050 0.050
Imp-e - - -
R AR L 0.060 0.070 0.050
JeS gy 1.400 1.400 1.500

E: " AR

3 wig

P T 4% 5 A ARG A T v TR B ) B O R 3
2y R e A, DRI SR R RIS AR T AR
KW kAT 7k MR B A P AR L B,

Tk py R EE S IR E 253 )2020 4F it
T ERRSCRNE R AR HEA K I T Ok, i85
%7 3 E LI TR Oy ik K A TR SR . AR YR
ASCER IR 50 Sy e 38 6 R VR O B8 T S AR A B
CHp E 24 4 )2020 AF R BB H R R L RS R bR
HishAH B FREE BN “Tiahil A HIEE=65 : 357,
AERL I B AR B B B (A Y “35% 48 R “ 100%”,
55 (2 BRI T R R — B0 S RIE, ATk
BB VA A 50 0] 6 R S R IR T SR A T 24
i, R b PR RV R T SR A W I R BRI
il PRt TR
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