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WE:HY AiRkEz R AREMN PAXLEREZNE G ZHZRMEE(HPLC) k. Fix &4 H Agilent Eclipse XDB C , 4
(250 mm X 4. 6 mm,5 wm) , K EHA8 A THE — FEE - 0. 025 mol / L B #4222 7 % (350:150:500,V/ V/ V) = THs — 0. 025 mol / L B8z 2
% i (1650:350,V/ V) (ML), ik A 1. 0 mL/ min, Rk K 4 254 nm, AR A 35 °C,#H T4 10 pL AR £&5E LR B,
AR BACKM T R R, AR A Fe e R By 2 AVZe i Boskik v 89 B R B #14E 0.08~9. 17 g/ mL.,
0.10~7.46 pg/ mL.0.23~10.91 pg/ ml 6958 B W 5% @mBREEX & B3F(r>0.999) 420 R4 % A4 0. 19 ,0.29 ,0.51 ng, £ R
2R A 0.77,0.73,2. 04 ng; F A5 5B T AT KIS R RSD 390 F 6.00%; &5 A fe e A B FHRKES A A
100%,102. 26% ,RSD %1 %3 0. 82%,1. 05%;3 #tAfdo ¥ 7 A Fo T B 4231 T 0. 50%, sk X EAZF T 0.20%, % % R
DT 2.00%, HATREER I TAEF RBRERGE, SR ER, ELE BB ALY RAF, T A FTokkek & A EA P8
XERWEEME,
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Determination of Two Impurities in Midazolam Nasal Spray by HPLC
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Drugs , Xuzhou , Jiangsu 221000, China)
Abstract: Objective To establish a high - performance liquid chromatography (HPLC) method for the determination of related
impurities in midazolam nasal spray. Methods The chromatographic column was Agilent Eclipse XDB C, column (250 mm X 4.6 mm,
5 wm),the mobile phase was acetonitrile — methanol — 0.025 mol / L phosphate buffer (350:150:500,V / V / V) — acetonitrile —
0.025 mol / L phosphate buffer (650:350,V / V) (gradient elution). The flow rate was 1.0 mL / min,the detection wavelength was
254 nm,the column temperature was 35 °C,the injection volume was 10 L. Results Under conditions of high temperature, light
exposure, acid, base, and oxidative stress, the samples underwent degradation to varying degrees, generating Impurity A and Impurity
B. The linear ranges of Impurity A, Impurity B, and midazolam were 0.08 - 9.17 pg / mL,0.10 - 7.46 wg / mL,and 0.23 -
10.91 pg / mL,respectively (r > 0.999). The limits of detection were 0.19,0.29,and 0.51 ng,and the limits of quantification
were 0.77,0.73,and 2.04 ng,respectively. The RSDs for intermediate precision, repeatability, stability, and robustness test results of
Impurity A, Impurity B, and total impurities were all lower than 6.00%. The average recovery rates of Impurity A and Impurity B
were 100% and 102.26%,with RSDs of 0.82% and 1.05%, respectively. In the three batches of samples,the contents of Impurity
A and Impurity B were both lower than 0.50%;other individual maximum impurities were lower than 0.20%,and total impurities
were lower than 2.00%,all of which met the specifid limits. Conclusion The established method is simple to operate,accurate, and
exhibits good repeatability, stability, and robustness, which can be used for the determination of related impurities in midazolam
nasal spray.

Key words:midazolam nasal spray; HPLC;impurity;content determination
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1 UFE5KH
1.1 {38

Agilent 1260 ) 5 808 AH (5354 (32 [H Agilent Tech-
nologies /A 7l ) ; ME403T . XSE205 . XPR10 / A #l B, F K
F(FHit-Mettler Toledo A H] AEEES3324 1,0. 01,0. 001 mg) ;
SHH - 200GD — 2 74 24 4y 5t >t HE S 36 4 (3 PRk A= 52
LA ) s DGG — 9240A I H PP IR 5 X454 (L
FRAG LI B A PR 7)) ; ORION 3 STAR AUBRFE T (38
[E Thermo Fisher Scientific 2> 7] ) o
1.2 X%

DK 5 s ol R (b 2 28 R e R B, it 5
171265 201402, 55 99. 8%) ; C,gH,,CIFN,O,(Z4/5T A )
X B (HEYR 1, 25 18 89. 5%) , CygH ;CIFN,05( 24 )5 B)
X HE A (B 1 AR 2, B8 72, 0%.79. 7%) , 34900 A £
U JR IR R 2GR A BR8] 5 WK s 4 S FH e 25 571 (it
WL AR 2 ALK 3, A% R 0. 1 mL:5 mg, FRHE) | BRIK
M JEORE 2 (HEYK 1, B4 100% ) , ¥4 F YT 958 B e 2451
JBAn A RS w5 I SNG4 B el HAalin 34
oy hral, R - 6 Wk R 2 T FE 400 N i TEK
SRS Ry 2 R K R Al
2 AEEER
2.1 @iEEH

@i%ﬁ?:Agilent Eclipse XDB C 181‘}:(250 mmX4. 6mm,
5 wm) s FBIAH: NE - HEE - 0. 025 mol / IR ELZZ vh
W (350:150:500,V/V/V,A) — ZJiE - 0.025 mol / L
PR ER 2% v (6502350, V/ V,B) BB EEVEE (0 ~ 15 min i
0%B, 15 ~20 min I} 0%B — 100%B, 20 ~ 45 min i}
100%B, 45 ~ 47 min i} 100%B — 0%B, 47 ~ 55 min i}
0%B) ; Wi : 1.0 mL/ min; & 3% K : 254 nm; A -
35 CsiFMEHE 10 L.

2.2 AikH&E

X HE i VS AR+ T IDK I el o) TR 5 K % R
1 809% FH B fife - e, 720, il il 1 mL 2 KA e
292 g AWK IR IR XoF B Sl U TR o 93 ) U T A RN 5T B
Xof R 45 35 T RS B PR, 0 ) P R O R 5
A1, AR 1 mL A & A B2 0. 1 mg 19 2% UG RE S I
B 5 4 VR 5 A IS 2 O] R Y 45 0. 5 mL, # W)
— 10 mL &, i 80% H A BRI T € 2%, #54) , Bl S
F= IR A % BRI

P VA VR < A %8 i BURE T L N 80% HH A it
FEMRE BB, AR 1 mL A R IRBR S 2 1 mg AR
A o

F A X Lt Y TR« A R TR e S5 W 55 7 Ab T L
K 2w BOR £ 1 - 6 ik 3R £ 400 T
TooK W K ASE i, B 25 mL i, $R AT i %

100

100 L 2 5 mL 25 =i, I 80% WY A B I 5 25
57, BN15 .

R G0 TR VAT - TR s %o Bt 3 o, SRR
FE IS 232 Jo ] Rl b 8 V45 38 1, 1 80% HH %5 fi
FER R FEA) A | mL &Kk 24 1 mg 45 4R
25 we R GIE T .

T A 5 VA VR < 0 RS %8 i JBORE i 200 L B 4%
I i % I A4 0. 5 mL, B[R — 10 mL &= 5,
80% HI SR B e 45, 450, WA .
2.3 HEFEERE

ROiE M KRR R 2. 250 R4S
TE FH T R B B R A B, He 2. 1 TR
ZAFEREINE 0 s i 1] 25 SR kR e 32 A5 2 Fif
7 D % o €00 33 DA 2 ST BE 4R 0 5, 0 S AR R A, ELT
PEXTRRTC TP FE UL 1.
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Fig. 1 HPLC chromatograms of the system suitability and specificity test
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Fig.2 HPLC chromatograms of the destructive test

JEHE R L AR SR 2 0 A I AT S0 5 v LA
ZEMET 2RI A B IS AT S0 R A P 23 min 6 H14 U
Oy JEOR P LA 2R S e | LA A AR R, Ay IR TR 11
PR =1, SRR 2 A T4 ) o HL 323 i
FIELHIZR e S ARG 2% a2 (6] 5 B > 1. 0. FRILK 2.
2R AR SRR N 7558 2. 200 T RIS RS
W TR A% 24 JEOH B R I 2 A5 L 200901 809 R
W, i FICAN ] A8 B A o v T 2V v 3 44 525
BTSR[] R FH ] — it it 3 S A S T [ 22 (%
B2 2. 10 gl AR PFRERE DN SE |, C S T AR, DLyl
JLG3 B BT BE (X, g / mL) AR AL AR I TRTRR (V) S 90
AR BRHEATEANE [BUE FFH AR AL R ] AR AR 1
R PR 5 5 i FR 5 R 0 I 2. 2 TS IR ok e
®1 HUXRREEFRNRSEERBELRER
Tab.1 Results of determining linear relationship,correction fac-

tor,detection limit,and quantification limit test

#al ) SERE RE RER ANR RER
i 857 r
R (pg/ml) B FHE (g) (ng)
ERA Y =24.656X-0.1897 0.9998 0.08~9.62 0.97
V'=24.119X"+1.0586 0.9989 0.07~9.17 0.95 0.97 0.19 0.77
V"=27.633X"+0.6383 0.99999 0.08~9.45 0.98
RRB Y =31.020X,-0.4961 0.99986 0.07~7.46 0.77
V'=29.85X"+0.7912  0.9998 0.08~7.91 0.77 0.77 029 0.73
V"=35.343 5"+ 0.9101 0.9999 0.10~9.72 0.77
RSV =23.804X - 1.817 099986 0.22~10.91 1.00
V'=22.804X,"-0.6043 0.9998 0.23~11.69 1.00 1.00 0.51 2.04
V=27 173 X,"+0.3542 09999 0.22~10.91 1.00

A% R I TR 4 TG TR A VR A A i, B A
oL T 80% HP S A RS, F42 2. 1 TR (i A A4 A
FE L IO SR AR, LAEWE L (S /N) 2 30 1 I gERE o
TRR, LS/ N R 10: 1, H % 22 6 Y3k #f BT 45 i 1 AL A
RSD < 10. 00% I Ay Af it A e i PR G2 SR L3R 1

TR BRI 2. 230 R IRE A ARG
6y, 45 2. 130T (3 SRR E , 1o SR g AR 25 2R
ZRJF A ZR B K AR R RSD 43 )R 5. 36%, 3. 57%,
5.96%,4/NF 6. 00%(n = 6) , =W HEEEE MR I,

Hh A 2 3 G R I 2. 2 TR AR AR
VWA 2, AN [R) S50 N B F AN [R] s [R]{s FH AN [] it pit
) P SSCRORE € T A, 52 2. 1 300 (6 335 25 R R 22 i
SR UG T AR 25 A T A V4R B KR 2R BT R RSD 4353 Ry
5.24%,2.58%,4.76% ,¥J/NT 6.00%(n = 12) , R J7
PR R AT

B MRS S SR 2. 2 00 F IR ER A R A
LT EIRE 0,4,8,12,18,24,36,48,60,72 h
Bf 422 2. 1 300 €0 35 A5 A AR 2 |, T Sy g T A &5 AR 4
JiA 2% R B K B2k TR Y RSD 43 ) M 0. 53%, 0. 66%,
0.57%,%/NF 1. 00% (n = 10) , 2 BIINEE AL 57 =
TRCE 72 h NFEARFEE o

MR B « HOBK SR MR J5R}H24 20 mg B 2 Pk, 3
9y, 435 E 20 mL 2 =P, iRk e 5 w5 55 7] b
J5 25 F1 AR 400 WL, RS 35 2. 2 350 F 45 2% i) i
M A 0.5,1.0,1. 5 mL, B 20 mL & &, 20 500
80% H WS E %, #¢ 2. 1 WU T o3 S AR R DU, 1 i 0
TR %R S5 R L3R 2.
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F2 EYHXELER(n=9)

Tab.2 Results of the recovery test (n = 9)

AT (pg) WiEE(ng) B (%) (%) RSD(%)

RN OARD ERA ERB O OERA AR ARA ERB RAA ZRB

45.7121 40.7267  46.1203 42,0722 100.89 103.30
457121 40.7267  do.1848 42,1625 10103 103.53
457121 40.767  46.2599 42,4028 10120 104.12
914243 814534 910602 828414 99.60 101.70
914243 814534 911957 829830  99.75 10188 100.00 102.26 0.82 1.0
914243 814534 912431 82790 99.80 101.57
137.1364 1221801 136.0352 123.7470  99.20 10128
137.1364 1221801 136.3977 123.9938  99.46 101.48
137.1364 1221801 135.8867 124.0270  99.09 101.51

it PR 6 A R 2. 2 TN R G0 PRI R
Xof FHEL it 3 55 VAR A A VR A i, 4 ) 5 R ]
K K (252 nm . 254 nm 256 nm) , #E35 (33 °C .35 °C.
37 °C), M7 (0. 9 mL/ min.1. 0 mL/ min.1. 1 mL/ min)
X €0 T U P 52T o 25 SR A% AR R T i e oy B8 B R AT, 2
JTA Z% I B S 2% 5T 3 R W T AR Y RSD 435l R
0.78%,0.73%,0. 82%, ¥ /NF 1.00% (n =7) , £ J7
TR R AT .
2.4 HmEENE

B2, 200 F 3AEE R IS A IS L 4K 2. 1T
TSR IEREIN A, 1 3% 048 TRT AR o ¢ RS 1E PR 1) 1 B Xk
ML O A5 SR 3 HEAE S 24 T A (425 B S 3/
T0.50% , HoAth e KEAAZ= /T 0. 20%, B 4= /T
2. 00% £ A BREE K
3 iTig
3.1 HIFIBRE S

FE S AT BEAEAE Y T2 2% T E 2R IR Tk 2
BT 2 28 B ¥4/ HLAE OB b 2 gk A4l 57 i 541
D7 vk AR Y R R BRI S AR 5 R S IR
ISR BN 7R e IR R S E AR A A R AR
FE S IA AR R BE R i, B A e AR 2 o A IR
B, 43 AT o T 45K RT 23% T B oA Rk s 1 ARk
REAR =W, 2 R A AR5 B (YK 7= 1) o SR o BT 4%
JBT 149 A R R 235 - WK R M b FH 5 55 741) i A s e PR A
0L, 2N 240 A A2 )0 BAE AR 4 .
3.2 ZERREMWE

FE SR H R 10 mg(PABKAES 1) L 3% A H
24 S AR LR [ BRI B2 (ICH) Q3B R2 587 24 1ill 741
R R i il Bl R/ I o O NI el R (£ )
0. 1%, %8 € B ] 0. 2% , S E BMEH N 0. 5%; 5% S 1
7] FDA B 41t SCR4 [ Product Quality Review(S) , https: //
www. accessdata. fda. gov / drugsatfda_docs / nda/ 2019/
2113210rigls000TOC. Himl | H1 7 & 2= Ji BR FE 47 0. 5%,
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IF4545 2025 47 R E 25 8 (U ) Y9101 23 A 7 kB ik
5T U ST AR AT S B R BE B A - AUUE R i R
ZRIHA A B A RHRE BR AR 9 0. 5% , HAb AN
NG 0. 2% , BAR BTG 2. 0%
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AW LB T AR R, LR R, B R

S A R M BT P, YR ORE
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