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Abstract:Objective To establish an ultra — high performance liquid chromatography — tandem mass spectrometry (UPLC - MS / MS)
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method for the content determination of 1 — [4 — chloro — 2 = (2 - fluorobenzoyl) phenyl] — 2 — methyl - 1H — imidazole — 5 —
carbaldehyde (aldehyde — based genotoxic impurity M, referred to as impurity M) in midazolam active pharmaceutical ingredients
(API) and midazolam injections,and to compare the content of impurity M in midazolam API and midazolam injections from three
Chinese manufacturers, and reference preparations. Methods The chromatographic column was Acquity UPLC BEH - C; column
(100 mm X 2.1 mm, 1.7 pm),the mobile phase was 0.01 mol / L aqueous ammonium formate — acetonitrile containing 0. 1%
formic acid (gradient elution),the flow rate was 0.4 mL / min,the column temperature was 40 °C,and the injection volume was 5 plL.
The electrospray ion source (ESI) was adopted with positive ion detection and multiple reactionmonitoring (MRM) mode, the
capillary voltage was 3.5 kV,the temperature of desolvent was 350 °C,the gas flow of the cone hole was 60 L / h,and the flow of
the desolvent was 600 L / h. Results The linear ranges of impurity M were 0.46 — 9.16 ng / mL (r = 0.999 2,n = 7) and 28.62 —
1 144.77 ng / mL (- = 0.995 3,n = 7). The limit of detection was 0.03 ng / mL,and the limit of quantification was 0.13 ng / mL.
The average recovery of impurity M was 98.53% with an RSD of 4.53% (n = 6). The contents of impurity M in the Midazolam
Injection from three domestic manufacturers were significantly higher than those in the midazolam API (P < 0.05), and the
content of impurity M in the Midazolam Injection produced by manufacturer A,which did not pass the consistency evaluation, was

This method has high

sensitivity and good repeatability, which can be used for quality control of impurity M in Midazolam Injection. It is recommended

the highest and significantly higher than that in the reference preparation (P < 0.05). Conclusion

that manufacturers that have not passed consistency evaluation conduct consistency evaluation research as soon as possible, optimize

preparation production processes,and formulate impurity control strategies based on risk assessment.

Key words: UPLC - MS / MS;midazolam ;genotoxic impurity ;content determination;risk assessment

K TR I S — AR RIS PR A 2 R G
2500 B fERR 2 -4 rds -7 B E A IR
B2 o BT, 3R E A F=pGA S R 25 Ik A 3K
Az FERRA RGBT A Al A 4 R (G 6 HAS ), Ho
3HEAM S A E L T — B KA RS A R
TZEFES N2, AN — Bke 5L 500G 1 sl pkak i £ &
b4 Sk 72 s P Ak o) 2 A DR R R 112 - 132023 4F R 55
[ 25 81) (USP 2023) K (BRI 258 (11. 2) ) (EP 11. 2)H7,
IR 3 I JEORE 24 IS 21 2% B3 36 104 (A - 1) AR IR
IRMECTFRL 25 A5 B T 2R 00 HE S 1 [ N A 2 g o
W Y 6 AT TE SR FE M AR T, L B R A 1 - (4 -
A -2- - FUEHBEE) AL | - 2 - HIJE — 1H - kg -
5 — RN B SL L P B M 2 M(fRT AR 2 M), 75
R B U, LA A ) A G 35 AR B o A
8 EL ST TR I S K A e DR} 24 R R R
12 L RIS A i RO 3% (HPLC) 3204 DAL
DN 5 R A e TRk 245 v 2 ol s o i DR B M 2% T 1
o A5CIBURE 6 1% BB B % (UPLC - MS / MS) 35 (H
JEORE 2 o A 4G Y 2% B ML, L2 2% 5 AT e v A AR
b RS = Az Do) AR AR 5 v S BRI 2 WK K e 4 TR 2Y
rf 2 AR VR AE 3L N M 2% Y UPLC — MS / MS 3ELS] ¢
ST I R TR GO 2% LM A UPLC - MS/ MS 3%, L
B IR 2 B L S R 2 M AR AR DA
FHERRSSHA PR SR ER, BER
Bl A= 7= Al VA 7 b AR R AR T T2 R A
I figp G n s B, R R R R A — BT Y
A PR AL T R AR TR T AW M s RN B S5
RIBEWT

2

1 UE5RKHE
1.1 {¢=8

Acquity UPLC I — CLASS / Xevo TQ — S 7 Jii 15
X (2 FH Waters 22 5] ) 5 XP 205 5 B, 7~ K- (Kt -+ Mettler
Toledo A F K BE R+ 7432 —) s Milli — Q B 217K Y
(3 [ Millipore 23 w] ) i 485 = T 25 5% 404X (1} 22 Mocon
UNCIDE
1.2 k%4

Z= 5T MUK e (VL3 A 25 i 58 B, it 1806 —
20220507 - 02, & 1499, 2%) 3 Bk M JFRN 2 (5%
A, B, C, #it 5 43 % & DO1 - 20210305, 210302, L. -
2003211102V ) ; BRIk M2 il 71 (Roche i 2 , 7 i 44
"N Dormicum® / Hypnovel®, it = 4 B b F3055F04,
F1030F03, F1191F01, MA&535°0 1 mL:5 mg,2 mL: 10 mg |
5mL:5 mg) 5 BRIE MG TS () K A, #5200 8
MD201114,MZ201004,MS201101, #{4%4351°4 1 mL:5 mg |
2 mL:10 mg.5 mL:5 mg, ¥R —EEEM ;] KB,
#5435 4 20210106, 20201111, 20210104 , HL#& K
1 mL:5 mg, B0 — WA T K C 50508
YJ211203,YJ211202,YJ211201, LA 43559 1 mL:5 mg.,
2 mL:10 mg.5 mL:5 mg, 3 E il i — PR ) 5 H R
CNE (a4l | 55 [E Thermo Fisher 24 5] ) s K B 4K .
2 AEEER
2.1 REHEE
2.1.1 ®Bit4&H

(3R Acquity UPLC BEH - C i (100 mm X 2. 1 mm,
1.7 pm) ; W h4H : A 5 0.01 mol / L H iR 4% /K 18 W -
0. 1% W2, BN ZNE - 0. 1% IR, BT (R LR 1) ;



20244E9 H S H %33 55 171
Vol. 33,No. 17,September 5,2024

&%

China Pharmaceuticals

<FFRIR K-
Special Report

W :0. 4 mL / min; #EIR - 40 C; AR5 wl.

®1 RIBEHEEERHERF (%)
Tab.1 Program of the gradient elution of the mobile phase(%)

I8 AEAEA ABHAAB

0~0.5 min 90 10
0.5~7.5min 90 — 60 10 — 40
7.5~11.0 min 60 — 10 40 — 90
11.0~11. 1 min 10— 90 90 — 10

11. 1~ 14. 0 min 90 10

2.1.2 FiE&

A I 7 B TR S (ESD) ;M
DA 22 W WE DU (MRM) 5 B4 LR 2 3. 5 KV I
FIATL T 600 L/ by U 50 <R BE 350 °C5 HEFL A
P 260 L/ ho BRI MR K 2% T M A9 {7 B e 1) K% o 33 A
SRR 2,

F2 DRIAMS T 2R M MR B 8 R RS S 5

Tab.2 Retention time and detection parameters of the mass

spectrometry of midazolam API and midazolam injections

By REHE (min) FEFH(m/2) BABE(V) mERE(eV)

ik g 6.185 326.1—291.0°/326.1—243.9 40 14128
RRM 8.455 343.0—123.07/343.0—297.0 40 35730

EFARFTHT m | AR,
Note: * refers to quantitative ion,and m / z refers to the mass —
to — charge ratio.
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15 45 5 0L 3% 3, B 24 0 MJS ¥R 3 49 I 7E 0. 46 ~
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Tab.3 Results of the linear relation test (n = 7)

114. 48,228.95,457.91,915. 81,1 144. 77 ng / mL [ &= BRI E W EIEp xS ¢ EBEA(g/ml)
JoiE e B ZR 0T IR A TR . WAEKRE  Y=4280.99 X+ 324.84  0.992  0.46~9.16
BV T BRUDK IR R JEURE 2 10 mg, RS B FRAE BAATRE  Y=3054930 X+70834.1  0.9953  28.62~1144.77
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1.1 = [4 = chloro — 2 = (2 - fluorobenzoyl) phenyl] — 2 - methyl = 1H - imidazole — 5 — carbaldehyde

A. Reference solution

B. Test solution of injection (batch number:YJ211203)

C. Blank solvent D. Blank excipient solution

Fig.1 Total ion chromatograms
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Tab.4 Results of the recovery test (n = 6)

B &L F(ng) MmAE(ng) MEFE(ng) BKE(%) X(%) RSD(%)

381.38 219.83 584.45 92.38
381.38 219.83 603. 02 100. 82
381.38 219.83 599.29 99.13
98.53  4.53
381.38 219.83 587.52 93.77
381.38 219. 83 608. 62 103.37
381.38 219. 83 604. 93 101. 69

it FHPE S - B3 Sl AR (0. 4 + 0. 02)mL / min .
EEAHEIR (40 £ 1)°CFE % R U W EE M 0. 46 ng / mL
B BRI S WL, 4% 2. 1 300 a6 2% {4 S R 5
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il g B A A R, e 2. 1 30 IR S AR D A,
PR i 2 MR T 2% o M & S5 SR E Y 3 AR
FEARME KA G S R A T M S R R T
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Tab.5 Results of content determination of impurity M in

samples and headspace residual oxygen

He o APAE Ak w5 SE(mg/l) MERLE(%)
BHE  TRA DO - 20210303 5.39
%8B 210302 118
% L-2003211102V  4.79
EbR TFEA loL:Smg MD201114 433,60 20.40°
2mL:10mg  MZ201004 40,63 20.10°
SmL:Smg  MS201101 18540 20.50*
F#B  1wml:Smg 20210106 84.74' 3.00
ImL:5mg 20201111 69. 02 2.84
ImL:Smg 20210104 86.87° 3.03
F%C  ImL:Smg  YJ211203 3814 247
2mL:10mg YJ211202 39.49 1.93
SmLiSmg  YJ211201 20.65° 1.69
AuAH Roche#)Z ImL:5mg  F3055F04 19.80 1.09
2mL:10mg F1030F03 25.65 1.24
SmL:Smg  F1I91F01 14.25 1.80

E: 5 R A, P < 0.05;5 A A AL, AP < 0.05,
Note: Compared with the API,"P < 0.05;Compared with the refer-

ence preparation, P < 0.05.

2.5 ZEMEEFTZHEXESH

TS 5 S Ak« BT IE ST e T, A% it M]3 i 4 P e
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KA, BES TSP <0.05) , 2450 M & s,
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AT MY 5 5 A% R G T s Sk S S AR ATSG

KA T2 E A3 A4 A b 42k R K T T
AR KR R F A AEE (R 6)  Hor,
73R A KT ] e I, AR H 2% o MRS &5 b g o 2l M
By v R AR ), DN L R TR I TR AR O
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Tab. 6 Parameters of the sterilization process

AL RBBECC) R H BF 1] (min) F i
%A 115 30 7.53
J%B 121 12 12. 00
I %C 121 15 15.00
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