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W EATEFRENLEBRENERTHENARERLER RENG A . EXT HHRME
-3 (HPLC-MS/MS) ik Aol 2 Bi 35 M A R B AR SR N-Z A A5 NA R, &8
&M 2L Waters ACQUITY UPLC CSH Ci (150 mm X 3.0 mm, 1.7 pm) 4 &4, A 348 A
0,01 mol/L W82 4:-0. 1% VBRI &R A48 B A Sk BB, ik 4 0.5 mL/min, 4
BA S0 C,#HFERRA IOpL, REHFZELBERAB TR, ABFTHEX RN Z AL EMN, 23R
WA TR NE R N- AR NE R EETHRMN, ERANN-EHAENERAE
WREA1.01~100.60 ng/mLEEA AR RIFHEEL Z K P . &3 AMAREGmBERKE(R=3)
# 96.84%~99.53% ;M P A & A A A 0. 01 ng/mL #= 0. 03 ng/ml;6 3t B35 N & RAFE
S N-B A4 N&REG4AFH 0.37~0.79 ng/mL, FIRBHFEZMES . T EMR,THT
MEBBRENERPHN-BAHLBENER,ALRENBERARTHRNRELE,
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Abstract: In order to better control the potential genotoxic impurities in labetalol hydrochloride and ensure the safety of
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medication, a high-performance liquid chromatography-mass spectrometry (HPLC-MS/MS) method was established to detect
potential genotoxic impurities N-nitroso-labetalol in labetalol hydrochloride. The liquid chromatographic conditions were as
following: the chromatographic column was Waters ACQUITY UPLC CSH C;; (150 mm X 3.0 mm, 1.7 pm), mobile phase
A was 0. 01 mol/L ammonium formate —0.1% formic acid aqueous solution, mobile phase B was acetonitrile solution, the
gradient elute was adopted, flow rate was 0.5 mL/min, the column temperature was 50 “C, and the injection volume was
10 pl.. Mass spectrometry conditions were established by using the electrospray ionization source as the ion source, negative
ion mode and the multiple reaction monitoring mode, so that N-nitroso-labetalol in labetalol hydrochloride was quantified. The
results indicate that the calibration curves is in good linearity in the range of 1. 01~100. 60 ng/mL; The recoveries (n=23) at
low, middle and high spiked concentrations are within 96. 84 % ~99. 53 % ; The limit of detection is 0. 01 ng/mL, and the limit
of quantification is 0.03 ng/mL; The amount of N-nitroso-laelalol in six batches of the hydrochloride samples is 0.37 ~
0.79 ng/mlL. The proposed method is sensitive and accurate, and can be used for the quantification of N-nitroso-labetalol in

labetalol Hydrochloride, providing some reference for the quality control of labetalol hydrochloride.

Keywords: chemical analysis; labetalol hydrochloride; HPLC-MS/MS; genotoxic impurity; N-nitroso-laelalol
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i TR 56 S 7 A i 8 2% B o 25 4 2 5 R R 7 DI ZARARL L R 5 A i e 4 4y o DR, R TR 7 DI JR B AT T R 5 AR 7
3R PR B I R R SR A B NI A SR DL RO DR DR T K — R R AR R R Y
0 Fh R Hr D1 7K Hh AT BEAETE Y NSl B R DU ZR HEAT ARG I S LORTE 24 22 42,

B PR B 2 B A 0 S T A e SO €35 1 VRO 0 i R R B 9 s L A € 3 1 R AOR 8 - E EK T
. BRI BEVEAR B S AR B 2R 2, T B B R A TR M, YROAH € 3 ER B BT S vk B R R L
T PR A R 2 SR A — A R WIS AT AT R A B R R R P A TC ) R R B DL 3% R o
NV AiFg K& 37 D13 2R A I D7 ¥ O 41 . 7 SR FH e A80HOAH (8335 - BRI T 1% (HPLC-MS/MLS) 2k A I £ 2 i DL 3%
IR HY B NS i A7 D3 R 55 B L Sy R A DL 3 7% v P 7 5 P P 2 o A A T 2 R B R SR
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1.1 EEE

By LC-30AD Y m 0B AR (35 A CH A By A w) 4243 s SCIEX ATRAP 6500 B B3 4% (36 [ AB 2\ #]
) XS105 B, T K G+ Mettler-Toledo 2 &l 424, & &4 0. 01 mg) .
1.2 FEiKXH

N-S A FE 7 DL R (MOLCOO, & i 99. 85 %, it %5 2 20230501 ) 5 £h iR Hiv DL 38 IR JEkh (R T~ R 4t
fit5 2 18220501, 18220502, 18220503 ) 5 #h g i D1 3% /R I (T~ K #& i, #it 5 24 08211002, 08211102,
08211103) ; H R . H g &% (LC/MS 5l BT hr T 47 BRA R HE) 5 £ 0 FTH BE (LC/MS 51, 3R 5 A= Bl 24 A
AR AL s K CRAR K, ) MU R G OB BRI AL |
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2 AEEER

2.1 HPLC-MS/MS &4
2.1.1 HPLC &1

3% 43 B R | Waters ACQUITY UPLC CSH Cy %4+ (150 mm X 3. 0 mm, 1.7 pum), LA
0.01 mol/L HER#-0. 1% W R /KWW A I sh A A SIF W s A B AR R 50 °C L, RIS 10 pL,
WA 0.5 mL/min, B VEBRE T WL 1,
2.1.2 MS &1

A1 M ERMAR

HH %% 25 H, 25 (electron spray ionization, ESI) i, Tab.1 Gradient elution table

SR A X Ry B A s M A oy B i 22 s g W B ] /min WA A WA B
(multiple reaction monitoring, MRM) ; B F i 2 H, 0 90 10
JE:5 500 Vi & F IR 350 C; 55 L (GSD): 5.0 90 10
50 psis BN (GS2) 50 psis B fiE i S 4 Medium;; 5, . . "
A (CUR) 120 psis A HJE(EP) .10 Vfilf i = H 1 10.0 90 10
13.0 90 10

LR (CXP) 16 Vi BE B A . 200 ms; LA m /2 356, 1—>
164. 0 /F Ry it 25 F X%, HEFLHL R 140 VL BEfE L R 35 Vi Dhom /2 356, 1>120. 9 AF Ry P25 X, kL
HLEh 140 VL Al fE B E R 80 V,
2.2 ARSI
2.2, R IR VS 1 T

WG B FR B N-SE A 3 57 DL 3% R 6 BE 10, 06 mg, B F 10 mL S, B R B = 20 58 3240  AF
Shy o B U 8 V5 K 3% 1 JBORT BRI U 45 W, 14— 20 FH P 2 A B T 45 100 ng/mL (9 X BRI R . T FH T R
MR EWRE R 1.0.2.0.5.0,10.0.,50. 0 F1 100. 0 ng/mL AY Z 5 £ HEBR A
2.2.2 Btk W I )

JEORH2 il 2% K B8 FRBCER TR P DLI& R4 # 50 mg, B F 15 mL B0 L K % A 10 mL B EE, 17F 0 fit
EWITIREER LN

F R A AR i 10 R AF BEFRE L BFAE TR ST RS S BRIBOM Y T3 BR P DLIK K 2 50 mg Y4 Ky . B T 15
mL Z.0EH AEEIMA 10 mL FEE LB 5 min, JFilid 0. 22 pm PTFE 15 2% i U8 45 i U8  BUER IR W AE
A R
2.3 AEEER
2.3.1 LMk

WO BEAE RS R, DL RC“2, 27300 2 ng/mL A X BB S A YRORI AR 38 0 0 8 40 ol R R L G SR e i TR L I
B 1, 7E BT HE S Y 35 R BT IS 254 T o NP AF Bz D1 JR B9 £ B IF ) 28 7. 14 min, W AY RAF, 25 1 50 00 A6
i 7
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Chromatograms of solvent,control solution and test article solution
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2.3.2 MR R BRI IR

BU“2. 2. 1750 F 1 ng/mL (LRI, LA AR b s B 77 32 A0 0 %, 24 S B0 5 VB % TR B A 8 R 0. 03
ng/mL B, AE M RN T 10, B2 R . 24 %60 HE S A B B9k 3 R 0. 01 ng/mL B, HAG B HER/NT 3, B
SR HE PR . N-E AR DL R 6 4N E PR i i A RSD AR 2. 1%,
2.3.3 HMEXREER

RIS REIR 2, 2, 170 F RO R i 100000y
(L DL NSRRI R T BL Y HOARR AR 0000

W RE X (ng/mL) S A bR E A7 2% [0 U5, 75 3] N-7 Al S ir
DGR B PE A 5 B Y =19 010. 51X +665. 08 (r =
0.999 9), ZERFM L, FE 1.01~100. 60 ng/mL i & #k FE il = 400000}
P P, NS A S 7 DL 3 7R 0 T AR5 J5 o Wk R 22 ) 2 9 R 4

= 600000+

{u)
\

=]

x N L ST Y s 200 000
ML SCZR . NSRS DUI IR I TAE 2R LI 2.,
Jeks B3R R A5 e 3 L L L L '
2.3.4 KW EME YRR R S R R
2.2, 17T0F 2.0 ng/ml (4 VEVE 1% LEERE 6 (NSRS D5 (ng - mL)
- A3 M AR :
YA B NIRRT 3 AT UG RSD My 3. 030, B2 NRARAIE R LA
%%%%*ﬁ%)}f LU IR e B U1 9K R L H 2. 2. 07 T F Fig. 2 Work curve of N-nitroso-laelalol

T AT il & 6 A At VA VR o A ARG L e A v e v AR N A SRR DL R A AR B 6 At
W N-TF RS IR DI R & = RSDH M 4. 41% , Z50RW, AR BRI &k,
2.3.5 RaEMHE

HL42. 2. 17T0F 2.0 ng/mL (Y2 ME 8 ORI EE L S W, 20 O FE 0.2.4.8.12 h dEFERG I, 25 R 7R, N-
S fif§ B 7 D1 /R 0 T BR A RSD B4 3. 56 %60 » 3% B 3 A% 140 T 0 B i VORI 38 T MRAE 12 h MARUE
2.3.6 IR

BUER B i DUI% IR JEOREZ (b5 R 18220501) AFHFRILZY 100 mg, & T 20 mL & &, 43 5IAE % A
“2.2.17TF 100 ng/mL X HEA A 1.5.1.0.0.5 mL @R EZIE 75 5 min. /E R BICRE R B E
SOFATH 3 0y UERERS I L 25 SR OLEE 2, AR 2 AT, L MR A LR 43 R 96. 84 % (RSD K
0.89% ,n=23),99.53% (RSD K 1. 93% . n=23)F1 97. 33 % (RSD {H 1. 03% .n=3) , F W] [l % R4,

A2 ek RLZR

Tab.2 Recovery rate results

g R B b /g At /ng M54k /ng B/ FER/ % RSDAE/ %

2.25 7.5 9.51 96. 80
2.25 7.5 9.58 97.73 96. 84 0.89
2.25 7.5 9.45 96. 00
2.25 5.0 7.33 101. 60

NERIRTE-ZAIREYN 2.25 5.0 7.21 99. 20 99.53 1.93
2.25 5.0 7.14 97. 80
2.25 2.5 4. 66 96. 40
2.25 2.5 4.71 98. 40 97.33 1.03
2.25 2.5 4.68 97. 20

2.3.7 AR

T JFH A 2 A AN 52 5 vk S R IN O R AR S e (4 B8 ) o e e A S0 A 1 A RN R IR S R 1k B T
PEEAT 53T . TN AR M B AR A 0. 50 mL/min, Ji# f1 0. 49 mL/min 2846k 0. 51 mL/min, 28 b 0 B
40,01 AN, AE 49 CHI 51 C CIERARIRE 50 C) ZMF R % 88 T H A IR 5 XF 20 #8052 i, 11380 A
AT A TR NS A B DU AR 2 T A i . 25 R SR AE ORI A5 14 R N - il B v DL R [l ific
R Gk B 3% 07 1 EL A BT r it A
2.4 HRNE

Fiet 2. 27 WU IR J5 vk ) A R R i DL R A A VR MR B2 1 IR SR A R ARSI L 1] S ik 1, SR T AR
TR 2k, DA RS VR R NSRS SRR DUIE R G & & L FE S I E S5 R L AR 3. AR L B ULK
JRAE i N A 7 DL R I B R R B2 0. 37~0. 79 ng/mlL,
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Tab. 3 Sample determination results

L/ B it WS/ (ng e mL D)
18220501 0. 37
ER R Ui R JEURE 18220502 0.38
18220503 0.46
08211002 0.54
SRR B VLW IR B 08211102 0.53
08211103 0.79

3 3 i

DR ESIE FIRF APCT 81U T 4F 42 BERE , X N-fil§ 257 U1 3% 2R B Wi 1 B i L8 MBS T kAT T
g, ZEALFRW NWAY FE L DL IR 78 EST B 1 U8 7 85 R AR T ma B 58 4% 3@ 4 % EST 4% 4R #4748
b B i E N-JE Al BE P DI IR B 10l m /= 356, 1>164. 0, HEfLHL B iy 140 V, BEfEHLIE N 35 V&
PERF X Ry m /= 356.1—>120. 9, HEfLHL Ry 140 V, Rl f# HL KR 80 V.,

2) 38 1 X3S AR UEAT A, I AR B T I Al R W R N {E . o #E Agilent SB Cjy (100 mm X
3.0 mm,1.8 pm) 3% #: . ACE Excel Cs-AR (4. 6 mm X 150 mm, 3 pm) {4 % #: A1 phenomenex F;
(100 mm X 3.0 mm,2. 6 pm) {035 K I g 58 85 22, 45 R LB, Waters ACQUITY UPLC CSH Cyq
(150 mm X 3.0 mm, 1.7 pm) 55 FE7E W TE A6 731 40 04w Bz 7 T ELAT R A ) FH v

3)K A 0. 1% H B /KIE W 0. 01 mol/L H ER4%-0. 1% FBR /K 0. 01 mol/L H B &KW 3 Bk AH
PR T A HUAH B B 28 %o €033 0 52 05 ) 1 {8 A 52 i) . 25 SRR WL (8 0. 01 mol/L R #-0. 1% H iR
KRN 2 Ry T BN AH o €6 135 04 e 1 (T L 43 9 25 RTIG J 1738 B de Ak A . Ry T sl e DRI DL 9% 2 Wk B ot g 1
BTG Y FE TS AR T K 0~ 6. 0 min B AR & E AW, 6. 0 min J5 19 FE hE A RS SR .l % AR
JK | FF RN 2 B R S 9 500 1 603 S50 S B NI 7 DL 3% IR RIRE DL 3% JR 78 7K L HYBE RN 2B R 8 B A R 1Y
VAS fir P o E A F R e o) 7 TR T A R IR AR R R

4 & iE

NP fiFg S 437 DL 3% 2% S T A ) 5 DR B P8 2% 5 o ik DA 8 P 2% Jo 2 el Ak PR A )i 8 P 0 5 A 24 9 F A A
7 T R " R O AT AR . AR SO ST 1 SOBORE (3 A TR B 1 D E R R L DL K P NI A
VU IR B9 J5 1 BAT v WO R R R | R U NG 4 R RVt 82, T A D 7 DL 9% R P N -0 il R DL 9% 28 5 5 )
PR AR ARSI 7 o R X N- SR 7 DL 3% 2R AT A B A A o BR B L DR T AR SO OR 2 AT R B 2 A0
FEo A I i B X 2R B AT BE O TR Y B BEAT T, S PHAY 45 A R  ORIE A 252 4
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