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WE: BN AR ERRAEF N - AR R TR ST 0948 HARA &35 B BT (UPLC - MS/MS) ik ik &if4E A Waters
XBridge C 4 (150 mm X 4.6 mm,3.5 wm), 3484 0.01% F B K& (4 0.005 mol / L T8 4% ) — LI (LML), ik H
0.6 mL/ min, 8 4 30 'C, #AFF A 10 pL; KA 50 & 5 & F (ESI7) . 3 B2 il (MRM) R X 247 % B 547, & T R84
500 °'C, 54L& A S0 psi, £mFEBIEH - 4500 V, BHFEA -30V, FiT(m/2)H 357.8 — 283.9, s34k h - 13 V, RIEwHA A
8.5~10.0min. R N- BAARERRZREL 0.38~2.86ng/ mL B N5 AARE@mAALLE MR A 2 BIF(Gr=0.9996,n=7);
R F e e FR 550 24 0. 38,0. 19 ng / mL; P 18 4% 25 JE A& M F F MK IE G RSD 3T 6%, F 3 it w & 4 97.32%,RSD A
3.86%(n=9).6 B PHH N- ZAEARER, 4F 554 0.55,0.54,0.62,0.58,0.41,0.58 ng/ L& %7 HBAEML,
TR RBEL EHEG,ER TRERBHEG P N - ARk EARES N, 7T Aok FR R 25 B8 X6 A PR B A 5 e
FIHRESF
KR R E AR BA G N - BRI Ak BAR R FHAORA G PR AR SRS E
Determination of N — Nitrosofurosemide in Furosemide by UPLC - MS / MS
WANG Junming' ,WU Mingqin®,LIU Feng'*
(1. Sichuan Institute for Drug Control+Regulatory Science Innovation Research Base,Chengdu,Sichuan 611731,China; 2. Dazhou Institute for Food
and Drug Inspection, Dazhou , Sichuan 635000, China )
Abstract:Objective To establish an ultra — high — performance liquid chromatography — tandem mass spectrometry (UPLC — MS/ MS)
method for the content determination of N — nitrosofurosemide in furosemide active pharmaceutical ingredient (API). Methods The
chromatographic column was Waters XBridge C,; column (150 mm X 4.6 mm,3.5 pm),the mobile phase was 0.01% formic acid
solution (containing 0. 005 mol / L. ammonium formate) — acetonitrile (gradient elution),the flow rate was 0.6 mL / min,the column
temperature was 30 °C,and the injection volume was 10 pl. Electrospray ionization with negative ion (ESI ~) combined with multi -
reaction monitoring (MRM) model was performed for quantitative analysis,the ion source temperature was 500 °C,the atomization gas
pressure was 50 psi,the capillary voltage was — 4 500 V,the potential was — 30 V,the mass — to — charge ratio (m / z) was 357.8 —
283.9, the collision energy was — 13 V, and the acquisition time was 8.5 - 10.0 min. Results The linear range of N -
nitrosofurosemide was 0.38 — 2.86 ng / mL (r = 0.999 6,n = 7). The limit of quantification and limit of detection were 0.38 ng / mL
and 0. 19 ng / mL,respectively. The RSDs of intra — laboratory precision,stability,and repeatability test results were all lower than 6%.
The average recovery of N — nitrosofurosemide was 97.32%,with an RSD of 3.86% (n = 9). N — nitrosofurosemide was detected in all
six batches of samples,with contents of 0.55,0.54,0.62,0.58,0. 41,and 0.58 pg / L,respectively. Conclusion The established method
is simple, specific, with highly sensitivity and accuracy,which is suitable for the determination of N - nitrosofurosemide in furosemide
API,and can provide a reference for controlling the levels of genotoxic impurities in furosemide API and related formulations.
Key words: Furosemide; active pharmaceutical ingredient; N — nitrosofurosemide; UPLC — MS / MS; genotoxic impurities; content
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FE DA AR i PR B R A% IV — S0 i e v ZE K 1 9 A XL
Ko HET, & A SCHR 22 48 th TR R ZEK Rk 28K 1 1Y
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AR — T REIRE FH I I 2 K K Tt} 24 B Al ) rhope O
Py o 4200 N — N AE R FEOK A% BT A IR ]
BEPEZ4J0T, H AT AR A A 5 Rk, AR
N7 T DN R FE A N — A R R FE K 1) e SO
{3 RS (UPLC — MS / MS)¥2: , MR ZEAK JFURI 24 12 H:
il P B R R B D H 22 BARE TR
1 NE5ILH
1.1 {2z8

LC - 40A 7 UPLC X ( H 7 Shimadzu 23 7] ) ; AB
5500 + & MS{Y , it % Analyst 1. 7.2 T /F 3l (35 AB
Sciex 23 ] ) ; XA205DU #4 # 7 K- (R £ 4 0. 01 mg) ,
XPR6UDS5 Y HL KV CK§ 0 0.5 we) , 16 A Hi -+
Mettler Toledo /> &) o
1.2 X%

W ZE K R 25 (it 5 4 il b 221201, 230101,
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Thermo Fisher Scientific 23] ) s 7K M4l K o
2 HEEHER
2.1 REHEE

DS AT . Waters XBridge C (150 mm X
4.6 mm, 3.5 pwm) ; ¥ s AH 2 0. 01% H R /K %5 W (&
0. 005 mol / LI R%EE ,A) — Z5(B) BB EEYERR (0 ~ 3 min
i} 10%B, 3 ~ 13 min B} 10%B — 90%B, 13 ~ 15 min i}
90%B, 15 ~ 15. 1 min i}, 90%B — 10%B, 15. 1 ~ 22 min
Af 10%B) ; i3 : 0. 6 mL / min; £ : 30 °C; ¥EREBLIR
BE:5 Cy i 10 pl.

2) ST S o W AR X« 25 R S (EST) B8 T,
TUB T H A, 22 50 W (MRM) #2537 VR L
500 C; 5546 50 psi; B HL T : — 4500 Vi HLHAGEE:
-30 V3 JEfr e (m /2):357. 8 — 283. 9; fiff#fig: — 13 V;
KAERFA] 8. 5 ~ 10. 0 min,

2.2 BEHE

HUN — VAl 56 0k ZE K B S o RS AR E L I E
Pl B 1 mL 3 N — S IR ZE K 15 ng A% IR IE
B IBURT IR S I 45 98 1 mL, B 10 mL 2S5, FH
PR B IT e 25, BIAS T BE SV VR o HOPR ZE K SRR 10 mg,
FE#FRE , B 10 mLA R, in P BRA OF e 2, B
M VAT U B 2 LA T
2.3 FEEER

LB 2. 200 3 A4S I L $2 2. 10
RIS A A R S 0 SRt R 2 R A R
T e, 785 0 B VA R B S AR [ £ BE BT (9. 25 min) &b
R (0% 06 B, ELRA XS B TE T, R TR R
PER G PRILIE 1,

2R O F 7 A RN PR R e e IR e« UK R
b8 YA i, T ) B e R B 43 R 0. 38,0. 75, 1. 20,
1.50,1.80,2.25,2. 86 ng / mL i R FNIE , LAk B
(X,ng / mL) Jp Ak by W TR bR e 1T AR ELAEL (Y) Oy
YPARARHEATENE R A SRR YV =7 440.782 4 X +
472.0302(r=0.999 6,n=7), KM N — A LMk FEK T
HUEAE 0. 38 ~ 2. 86 ng / mL I [l PN 06 17 AH 5 9 A 0 T
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Fig.1 UPLC - MS / MS chromatograms
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T MEZRME R R4 DMEMEHL (S /7 N) = 3 B 10 o e vk
KRR (LOD) , LA S/ N > 10 B i) 5 F2 e ok 5 & PR
(LOQ) , 45 R H LOD #1LOQ 434124 0. 19,0. 38 ng/ mL.
XTI A ) LOD FTLOQ 43971 4 0. 19,0. 38 ng / mL.

o )R 5 R R I . B 2. 2 R X IR A it
il VA TR A5 B, PR 2 e N B A 20 1 IR R AR 1
g3 90 HE RN E 6 UK, il S 0 T AR L 45 R RSD R
5.21%(n = 12) , R W [H)KG % B R 4T .

FoE PR - B 2. 2 00T (3 it A VR  XT FR A TR
A ES CAM T CE 0,0.5,1.5,2.0,4.0,6.0,
8.0,9.5,12. 5 hif 4 2. 1 i T U5 A R E AR 5, 1 5
g TET R o 235 TR JHE ot Y A b3k A VR W TR AR RSD 43
A 3.32%, 4. 44% , 3% BT BE G W A6 VA TRAE
5CHAMTFHE 12.5h NRGEMHY R H6.0h/5M
10 T AR S AT B OM B LR IV — i Lk K
Frm I E M ERRPE  BIE S CAME T T 6.0 h NSERL
M

R BURE &Y (IIE 5 O 221201) 3 &, %
2. 200 F il g e S, AT 6 0y, #6 2. 130 R IR
IO A5 HEARE TN S , 10 SR 0 1A AR &5 SR T A 1t Y v
PR N - A SR 22K E Y & 0.58 g/ L,
RSD 11 4.43%(n=6) , KRMAITIEER R

TR [RGB - HUR ZE K SR 2 10 mg, K FRAE
B 10 mL I, 20 913 50% , 100% , 150% LA A
N — A SR ZE AR B AT 340, 4% 2. 2 00 F 7 ikl
PR, 4 2. 130 R0 A5 A AR I A2 , 310 53 0 T
R R D g B L3 1, R BA T A HERA JE R AT

®1 OMERKIRBER(n=9)

Tab.1 Results of the recovery test (n = 9)

HHEF(ng) MmAZ(ng) MEFEF(ng) ©IKE%) X(%) RSD(%)

6. 60 9. 06 15. 15 94.37
6.32 9.06 15. 66 103. 09
6.19 9.06 15.26 100. 11
6.42 18.12 24.51 99.83
6.13 18.12 23.08 93.54 97.32 3.86
6.13 18.12 24.00 98.62
5.81 27.18 30.77 91.83
5.83 27.18 31.63 94.92
6.49 27.18 33.55 99. 56

2.4 HEESENE

B 6 LR ZEA JFURL2Y , #2 2. 2 700 T 5 s il 4% Ak
VRV, 45 2. 1V T 06 A A I o 5 SR 6 HEAE
Brgth NV - SEASSEIRZEK , F 54350k 0. 55,0. 54,0. 62,
0.58,0.41,0.58 ug/ L.,
3 itig
3.1 S=EREMIT

FDA BB RS , N — ALk 2 K 1) B B~ 7 3
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H(TTC) A 1.5 pg / do 3 [F 8 4tk iy wk 22K K H i

IR 1 g, PR IREE N (1.5 pg/d) / (1 g/ d) =

1.5 wg/ L, BRI 1.5 pg / LoiZ R E BEAF S Rl

JEOU], SRR T 7™ b i 22 A AT RIOPE AR SR Y 6 4it

WESER TR TR N — SRS LR FEOK & IR A 2K .

3.2 KilFEiERE
R M 2 ) DR B U T OGRS T4 )R

PEUF | R0 =AY UPLC — MS / MS 6 6 BN -

TV i 35 W FE K 2% I v ok B VAR (150 ng / mL) , 2R

B HERE B B T R B, SR A e 2 5 o B

B A R 2 H B TR (APCT) R ) 3R A0 4 A%, 76

ESI 55 0 B A X i Ly I 35 48 v L AR 2 X EST 2%

TEIEATARAL , IRAS N — WAl ek ZE K f A 1 X 2 4K

Hom/lz357.8—283.9,HHEREHN - 13V,

S CHER13 ], B8 50% LG R BRI, dERE LR

FE 05 CHE, N — WA 55 Wk JE R AR AN RO 5 8 4 Fe 7 B

e RS, HASE PR AT, MO B H A AR R
] B 25 28 17 AN R s 46 (0. 019% R KW - &

i .0. 005 mol / L IR /KHE MK — £ 0. 01% HI R /K

W (5 0.005 mol / LI REL) — M) , AR i+

[ Waters XBridge C,q #£ (150 mm x 4.6 mm, 3.5 pm) ,

Agilent Poroshell 120 EC — C ¢ #F (150 mm X 4.6 mm,

2.7 pm),Agilent Eclipse XDB — C,g#(150 mm X 4. 6 mm,

5 m) JXF IV — S Bk ZE K 5 R FEOK I 43 B B I R

Wi, 25 S BIAH A 0. 01% B R ZK I (25 0. 005 mol / L

TR%:) — ZNE ATEFE R Waters XBridge Cq A (150 mm x

4.6 mm,3. 5 pm) I, N — EAHFEIRZEKIE (9. 25 min) 5

Ik ZE K 0 (10. 20 ~ 12. 00 min) GEA &% 53 55 , H.0H 1 45

5 o M3 PR {0 1% AE S Waters XBridge Cpq (150 mm X

4.6 mm, 3.5 wm) , JiL 3N AH A 0. 01% H IR K % W (&

0. 005 mol / L %4 ) — & (R EEVE) o

3.3 HAEEM
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