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[(fZE] BW: 2 L8 8- 5 (LC-MS) %l 2 2 5k & A & 3t i 2 5K 8% Bt i (SHH) fn st B 3K iR 2L K
BB (MAP)2 MM EHFMH 4R, Hik: XA Thermo BDS Hypersil C,; (100 mm x4.6 mm, 2.4 um) £ %
AL, 0.1% ¥ BR % -0. 1% ¥ B K75 : ¥ B (90:10) 3K /3 46 A, LJ\ OB N R sh AH B AT LA E
fho HEFMANSD —REFBENRBREEZAREIREAN ERERFFEFFHLI R EMHEXT,
DA E#HTE BN ®, &R SHH fr MAP 7 20 ~200 ng-mL~ ﬂ&xya@ WEAMX AR FHEKE L
A H99.7% (RSD =6.0% , n=9)#197.6% (RSD =5.1% , n=9), # MR ¥ 10 ng-mL”,i%[‘Ejb 20 ng-
mL™ AR AR BAERTACHBEARTID ABE, Eib: ALBE LM LC-MS I & % E A T
K& A SHH fn MAP2 MRIF R EH HF ML BRI,
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Determination of two phenylhydrazine-like genotoxic
impurities in celecoxib by LC-MS
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[ Abstract] Objective: To establish an LC-MS method for the determination of two phenylhydrazine-like
genotoxic impurities [ (4-sulfamoylphenyl ) hydrazine, SHH; (4-methyl-acetophenone) para-sulfonamide phenyl-
hydrazine, MAP] in celecoxib. Methods: The separation was established on Thermo BDS Hypersil C,; (100 mm x
4.6 mm, 2.4 pm) column by liner gradient elution using (0. 1% ammonium formate-0. 1% formic acid buffer
solution ) -methanol 90: 10 as mobile phase A and methanol as mobile phase B. 5 mmol+L ™" dithiothreitol buffer
solution was used as the antioxidant, the determination was carried out by multiple reactions monitoring mode with
positive electrospray ionization, meanwhile, the analytes were quantitatively determined by internal reference method.
Results: The established LC-MS method displayed satisfactory linearity over the concentration range of 20 ~ 200
ng-mL ™', The average recovery was 99.7% (RSD =6.0% ) for SHH and 97.6% (RSD =5.1% ) for MAP. The
limit of detection and limit of quantification were 10 ng-mL ™" and 20 ng-mL ™", respectively. The reference and
test solutions were stable at 4 °C for 4 h. Conclusion: The established LC-MS method is suitable for simultaneous
determination of SHH and MAP genotoxic impurities in celecoxib.

[ Key words] celecoxib; ( 4-sulfamoylphenyl ) hydrazine; ( 4-methyl-acetophenone ) para-sulfonamide
phenylhydrazine; genotoxic impurity; LC-MS; quantification
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B [N 3 1 2% 5t ( genotoxic impurity ) JZ 4 1] fig H
AAERE R — YR R rh I
P AR BTN, 74 T 25 5 24 ) 1 BT 2 Al A U R
S5 FEr B AT RE D A B BE N RE PR AR B, FEOR A
F 6 B T 2, Rk R R 5 e [ (4-sulfamoylphe-
nyl) hydrazine, SHH ]J& 24 ¥)& A ] 44 54,4, 4-
SHR-1-(4-FRSE) -1,3-T f 5 SHH B Rz A= i 2
R H A, SHH 18 7] 5 55 Sz Hh [] 44 % B 5L 2R 20 i Js
IO, A= O A8 T A A 15 Mz [ (4-methyl-acetophe-
none ) para-sulfonamide phenylhydrazine, MAP |,
I AR B AT 5 I T 2, ] REW Je SHH Al MAP
QARSI BT R B RN B TR A e i, B
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1 B{E"” (threshold of toxicological concern, TTC) /E A
HER AP O T A2 BRE o 2010 4 EMEA 75 3%
DR 2 T R ST S 7 48 L TTC (A 1.5 pged ™' 2
7 FEAE AR ) 8K 2 A B B 45 ) T 82K 81 1
FEEEPEZR BT, B AT AT RE B A A R AY A A 5 el 4
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I, T LA 45 2% O 1 B J3E 45 1 8 0. 75 pg-d '
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Dionex Ultimate 3000 = % AH €3 3% 1% ( Bc A 1E
LA ALY oT B A 3hFE R A AR AR A
Chromeleon T /£ 3k , 3% [E Thermo Fisher Scientific 2
) ;TSQ Quantum Ultra(EMR ) = 5 PU A #T Jit 1% 41X
(B A LC-quan 2. 9QF1 & & 4k BEAK 4, 5 [ Ther-
mo Fisher Scientific /3 &) ) ; BDS Hypersil C,, {4 i #+
(100 mm x4.6 mm, 2.4 um, 3% [# Thermo Fisher Sci-
entific 2 &) ) ; BS 21S 43 #r K (& Satrious
Al) ;5424R 5 3 % %R & 0 B (£ Eppendorf
N ) 3 Milli-Q Integral 5 # 4l 7K & 4t ( 3£ |5 Millipore
YNEIDIS
2 R FE

FER A IR (B AR 25 A R AL 4t
120701, 120702, 120703 , 45 & : > 99. 0% ) ; SHH
I MAP BrifE it (B 5 ACHE 2500 A BR 2 W], 4l B2 1 0
99.0% ) ; LM W B (3£ [ TEDIA A 5], (354 ;
Mgk W R # K (F st Ak 2 il i A IR A | o B
2l0) 5 0 Ak IR R I (B A MR A AR A PR
AL AR 99% ) 5 R T PGS BRSY (CpE R 2Y
K EWFIE e, L5 . 100142201004 , 4l BE 4 99.5% ) 5
Hfi 281K,

TESHER

1 KHEBE-FRILEHE

1.1 #%HEEIELHE KM Thermo BDS Hypersil C,q
(100 mm x4.6 mm, 2.4 pm) {G3E4; 2L 0. 1% F g
B0 1% WKW HEE (902 10) i a4 A,
R S AH B s SRAEAR BE PR (A2 B) :0 min (60:40)
— 1.5 min (60:40) —2.0 min(15:85) —5.5 min
(15:85)—5.6 min(60:40) —7 min(60:40) , &
45 °C L, HERER N 10 wL, Wi K 0. 65 mL-min ',
FEJ 433t (62 4) 4T LC-MS/MS il 5E

1.2 FEFEM fmisiEs AL (ESTT)ME 2 R
IR REE 2% BT, BB SR (WSS LR 4.5 kY,
FALIRE 2 200 °C, BAHAE IRy 350 °C A B UK
71743 276 kPa B UK 10 70 kPa, = PUAR T 5T 3%
MRM #5246 ), SHH: m/z 170. 9—m/z 90. 1, fif §&
e N 17 eV;MAP:m/z 304. 1—m/z 209. 1, filf 1 fE
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20 eV NtR:m/z237. 11—-m/z 194. 10, filf 1% fE
= R 25eV,

2 BAmHE

2.1 ZHEFWEEEHEBRBEEHE S5 mmol-L7'
AL A 3R B A 1% IR B 2% i, =K Y pH 2=
8~9,

2.2 ZEEXMBEE KEFE SHH, MAP A iR
R P2 10 mg, 73 1) & T 100 mL B A, i
BEVS R OT AR R AL R ), W R 1 mL R % 2
0. 1 mg /Y 2% Jot xF 8 i £k 25 0. R %5 4% JC SHH Al
MAP X} B85 il 45 W45 29 500 L N A fif 45 TR 29
50 L, & T [F— 10 mL HEf b, i w22 % 3
R4, W 1 mL & SHH FI MAP 32925 5 pg.
MRk 500 ng MR A& TAER W (B A) o HUH
B 500 WL B T 2 mL 2508, in A = 5 5 054 B
0 T TR e % v W 249 20 L, RS 3 3% IR TR 5 R T

20 pL FELOE RS, BB A LK 500 pL,
AP#34 1 mL H1 ¢ SHH fil MAP 25 100 ng, PJ b5
10 ng VIR, VR S 4% 0T FRVE
2.3 #HiXEAER WEMEERTMIERZY
80 mg, B T 2 mL B0 4 o, Jin A H B (K B AE)
500 L, J 5 ol 1 i, TN 3 3 O W I A I R e %
T2 20 WL, B2 57 5 K %5 A 4 bR AR % (500
ng-mL ™' )20 uL, $&4], BN A 44k 29 500 pL, 47
B AT SR A o 15 800 remin ~ fIKiR (4 °C) BL
10 min, U F W5, 2 0. 22 pm 38 B 5F 8, 4 S flk i
Al VA TR o
3 TEMHRE

E I 2 57 B I A5 40, SHH Fil MAP 2 4> Z% it
(A5 B2 S 1] 4359 R 1.76 il 4. 66 min 2 > 730 4 52
5 P RAF, LC-MS @k K WL 2, 7] LS
V85 A0 AL R VA YO I TS T .

A B
3e3f 3e3f 176
le3r SHH 1e3f SHH
2es} 2e5F
= e m 4.66
1e5f B 1est
= le MAP T 1es MAP
N\
3eSr 3e5f
4.4
le5F IS le5F j\\ IS
1 1 1 I S L 1 I I 1 1 L
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
t/min
t/min
3e3f c
I 1.76 SHH
1e3 N
2eSr
#
test 466  MAP
3e5r 4.41
leSf IS
0 1 2 4 5 6 7

t/min

A 23 FL R 5 B2 2% X A 5 C (3t 9 TR
2 FEREAT T 2 ARSI BRI T LC-MS K £ i 11 5 4]

4 FREMZ

A2, 27 TT & 2% T il A5 WE &= R
MFRE R 10 ng- mL ™" SHH FI MAP [ 5 5 v Ji 1
S %5k 20,30,50,100,150 F1 200 ng-mL ™" ( & 4
>4 B EE vk BE Y 20% ,30% ,50% ,100% , 150% il
200% ) (1) Z: 5 v J3E e B2 R S L, 4 BRI AR A
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S BEATINAE I sk s . DRI Py i AR (A,)
FNARIE TR (A,) AE R(A/A) XM E (C) 47
eI, SHH Al MAP ¥ J% 7 20 ~ 200 ng-mL "'
14 31 1 DA e T AL L R0 A R R R B R A P R
KF, L IH 7 R 4> B R =0.000 122 3C -
0.001 020(r =0. 996 4) Fil R =0. 005 607C - 0. 012 34



(r=0.9998),
5 HMRNESR

FR AR A2 N R S R [ 24 i) 2015 4F R 3 D)
9101 """ e np )37 B 5 v M 2 04 o i 28 % R 1k 3
B2 AR TR BR 29 10 ng-mL ™", 2 i BR 20 h
20 ng-mL", R 2. 27 R 7k, WO E R R
W W 6 1, 43 5l 1 56 43 B, 0 2 485 R A M
M2k nl &, SHH F1 MAP & & F R &y &k 5
FRIE MR A I 22 < 20% , M E MR JE K RSD(n =6)
SR 13.4% F1 1. 7% , £F 46 D0 5 1Y R0 ARG
6 hnAEE YRR

P2, 27 T EC ] 2 AT A b L T
(2.5,5.0,7.5 wg-mL ") FPFR (500 ng-mL ") fiy
RA TAEWE AFE A oA el 5l e TR W . e il
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S SHH 1l MAP SEPH 3 M 20 0 ( & R ) i 2
e AL AT 2 80 mg KWK E B T 2 mL B0
oK A R BE 500 wL, IR B 0 58 4 i L A
“20 17 IR EHE M A I TR B 2% v 4 20 L,
FRAT G %A SHH F1 MAP B A [l )i 23 6 T
YR 20 wL, %27, Fh0 A 4l K 25 500 L, il 15 1%
(50% ) .1 (100% ) . (150% ) ¥ JZ /Y A [l i 3%
IV, B VR BERE AT A 3 s R IR 2. 27
237 TUT 7 2 i A Ak i WORD 4 BT R BRI
19 1< W T S 7 B 1 D=l T S
Fie FE P b 32 DA U 1 AU B TS SHH A MAP 19300 75 J5%
BB IE 0 935 SHH AT MAP [ [ 3, 45 51 WL
# 1, SHH 5 MAP §-F 2 8l g 2 53 51 4 99. 7%
(RSD =6.0% ,n=9)# 97.6% (RSD =5.1% ,n =
9) , WA L MER I R AT

R JERE A rf 2 AN TR RIS e R e 2% T 5 e 00 AR [ AR 0

SHH MAP
AR A v B A5 m] i REELIEN AR AW A5 2 Bl i % T {H
W /ngemL ™" /ngemL™"  /ng-mL ™! /% (RSD/% ) /ng+mL ! /ngemL™'  /ng-mL~! /% (RSD/% )
0 50.25 47.39 94.3 99.7(6.0) 0 50.00 48.65 92.3 97.6(5.1)

53.83 107.1 49.83 94.7
45.11 89.8 46.35 87.7
100.5 104.0 103.5 100.0 102.5 100.0
106.9 106. 4 103.5 101.0
99. 40 98.9 101.5 99.0
150. 8 148.7 98.6 150.0 157.5 103.3
154.2 102.3 152.5 100.0
145.0 96.2 153.2 100.5

7T RBEERRE

W2, 27 J50T BB e B 2% o X RS VR, i
FE 6 U, TTEE 2 > 2% i UG T AXURT PN s 0 T AR LL (L 1Y)
RSD(n=6)%r%0 2.8% F1 1.7% , 3 WAL 2% REHKS
R
8 EEEMRE

FERR67 TR Ty kil A% vk BE T i i A AR
6 17, % HE 17 TR J5 ik 43 i L 2 A 2% Jo i T R
ARG T FL A 9 RSD (n = 6) 4351k 4. 5% 1
2.0% ,J5 WA A I A RS 2% 8 Bk,
9 FHBEMRIE
9.1 HHE(4°C)IREM LM 6" I T Jyikifil
B VK v VAR JEE 1 T R A Y RT R TIRE F) I L v VR EE 1
St PRI W o Ay ITE O Fl 4 h, 3R <17 i T J7 340 3l
PEREGE 0 S (il . 15 2 A 2% 5 6 i AR IR PN

Prug T B ELE B RSD (n =6) ,4 241 RSD ¥ <10% ,
RUTZAL T A F T 1 4h NFRSE M R4F, T 2 0 A7
FLIEE R
9.2 ZEMBRMEER(-20C)REME 27
T ) 5 % K B i TG T 1) 2% 2% Jo Xk T i 8 T M
—20 CURAIREAT O d Y25 A% JFO0] I Al 48 Y105 &
A3 50 % SHH F1 MAP & 100 ng-mL ™", )y 45 K 10
ng-mL " (IR A X BRIV HAS 3 0y 3R IRUF Jy ik
I3 AR E 10 % 3 1 o A% 6 TR i e i AR R R
PR R A RSD(n =6) ¥ <10% , 3 W 2% i it
AL =20 CHAF A9 d REPE R 4F .
10 HmllE

T ME27 IR T3 3k 0 i) e i 2% S5 RS R R 3
R, R TR Y AR 2 0 D e R
o % bk DL T ARG BE RT3 (1630 4l 7B SHH
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I MAP g9 & &, 45 R K 2-C Frox . 3 R AEA
H SHH I MAP JE [N RE PR 2R B R A i o

i

TE B R FEIS , 730 % %¢ T Thermo BDS Hy-
persil C;; (100 mm x 4.6 mm, 2.4 pm) . Insertsil
ODS-SP(250 mm X 4.6 mm,5 pwm) ,Phenomenex Cu-
roSil-PFP(250 mm x 4.6 mm,5 pm) Fll Waters Sym-
metry C, (150 mm x3.9 mm,5 pm) @ 3%, 2 I~ 5F
W4 7E BDS Hypersil C &35 FE b 34 B AL ry g Al
H AW B RAF 18U ShAH £, 4300 2% 4¢ 1
B N R BE- 2 0 3 R R &R B IR S A 3 A A
SN, 2% A6 I 38 T8 T T 0 5 U S AR S BB I A
HTE A BN T B DU ) 6 W) K 2 A AR b 4
INZ 10 £, de 28 1 W U s AH RO AR &, DL 2
R fi 23 AT 8 R AR 0K 5 [R) I R 3 S AR R s i — &
A R, TG A D Y B e N7, I3 B LR
it R 805 A7 S80S Ao T ) Y 0 i e A

FRIRC67 TR 25, il 2% 2K 5 A US I BR B2 ik
JEXS HREE W (R IMAS 2 7)) , SHH 78122 6 IRt Ry
Hre, ST ALY RSD (n =6) i id 50% o 2% 30k o
7R A 2 ) I 2 B A A A DT e RO
] RE A AL B WA 0 W A 5 R AL R A TR
W (50% W) A5 3R 00 pH Sl R 1 | 2% I 28 4 It
TERR P 251 R B8 5 ke AR AR S0 o IR0 AR R T
VLA RO Iz 20 & W i Fe e M, — 30 ik 05 il 2
— W R PUE AL, 25 pH 1 8 ~ 10 Z [A] i fig &
FERF R AARVE T o B AR 2 1 - 0 A
B B e 20K Ak pH 2 8 ~ 9, 25 4 i 7R b
A I AGE £ 5 mmolL - L™ %5 5 95 B B R (1%
i T e 2 ), PR AR 9 YR T O A B 5 6 0 i
B R HE e R LSBT 2 D A Bt 2816 511
TR AL TN T R M T IS R pH S RN 2% SR U
WAE 4 h NERSE W6 L 3 BT LA ol T A 20K

FEAR AT L v T W EE AN SN , A6 W v V3 ik i
2978 180 mg, AK H JL-F- A o R BE ik B2 A1 3 ot 7 TR
TR A ATy 80 mg - mL ", 80 mg S e 1 A
A SEA AT 1 mL B s eh (HORAE W EE RO IR &
RPN BESE AR o I E P rh B DY
JoT N, 5t IO 3 45 3 R ) ¥ R 58 A T A K L (A
TR TE 1Y Ak PR 5 P 2% 3 5 A BRI I, DR UE I 5 45
YEA AT 5 5 [R] A 2% U A AORIT AL 2l AR DT IC 1 D )

186
Cy" PEHMBRGE 2021 F5530 552 B

o U L 0 P 2 75 Y T D | R SR AN L
0 I e Y JEE S 5T oy 1 € % e e b A
o Za U LR M S 2 AR T, 4
R AR AT IR B 2R R R 4 i E
HeF A

g% LR ARG R H] LC-MS 3 I 2 2E 5K 1 1
i SHH Al MAP 2 /> 2% ik 28 5 [R5 11 A o, 7 i R
M LR o SRR AR T 2, L BR R
JE FE R AR T D0 5 S A U W Y 0 i ok T
IS 2% BOK A AR SE W TR, 3207 WA it i Ak B
] BT (8, E P R T 28R A v 2 AR I
TEPEAS A0 20 M A I, Sy JHG T A o) L £ Bt T i
5 245y v R 2 24 T B G DM S 116 TSR O 2k o
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