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WE. B iRl & P A AP Reten 7 ik ik &iE4E A Aglient Proshell 120 EC - C, #£(150 mm X 4. 6 mm, 2. 7 um),
AHAA 0.01 mol / L T4 — TR (BRE ML), ik 4 0. 8 mL/ min, ¥ 7% K A 260 nm, 423 4 30 °C,#AFF 4 10 wLo 3+ 4 Rk
89 12 ARG BEATHM A RS 2020 FAR(P B R)A XM R A ok RIATIE R ek X BLARMR CLAFA D,
KR F ARG ERHREREH A 0.3174~2.5396 wg/ mL,0.311 8~2.494 0 g/ mL,0.291 1 ~2.328 6 pg/ mL,0. 306 7 ~
2.453 6 wg/ mL,0.316 6 ~2.532 4 ng/ mL,0.286 0~2.288 2 g/ mL,0.3135~2.507 8 pg/ mL 7 B A 5@ RE % £ 4 R4
(r>0.999 5) ;%M FE 5 %] 4 0.38,0.37,0.35,0.37,0.38,0.57,1. 25 ng, £ MWy # 4 1.27,1.25,1.16,1.23,1.27,1.37,3.76 ng;
T AR LR RSD ¥/ T 3.85%(n=6); 2/ BL& R F &R G & H 69-F 3 et w551 % 99. 42%,99. 54%,101. 74%,
105. 96% ,RSD 4 %) #1 1. 49%, 1. 79%,2. 63%,6.98% (n = 9) o4 AN 3k 10 $eAF bl LR i, B L A B 2 RATSH TH
B R e R R A F IR W R RBUES, 5 B A RBEREIAT, T A T R R R R R eg i
KA R IR HRURAR &R R X R
P E %S :RI17;R927 XERFRERD A X EHS 1006 — 4931(2022)14 - 0075 - 04
Optimization of Determination Method of the Related Substances in Itraconazole Capsules
ZHANG Binghua ,DU Yajun,ZHONG Hongmei,NIU Longqing,ZHAO Puzhong
(Shaanxi Institute for Food and Drug Control ,Xi'an,Shaanxi,China 710065 )

the determination method of related substances in Itraconazole Capsules. Methods

Abstract: Objective The
chromatographic column was Aglient Proshell 120 EC - C; column (150 mm X 4.6 mm,2.7 wm),the mobile phase was 0.01 mol/ L

To optimize

ammonium acetate solution — acetonitrile (gradient elution),the flow rate was 0.8 mL / min,the detection wavelength was 260 nm,
the column temperature was 30 °C,and the injection volume was 10 L. The content of related substances in 12 batches of samples
from four manufacturers was determined, and the results were compared with the results determined by the test method for related
substances in the Chinese Pharmacopoeia (2020 Edition). Results The linear ranges of itraconazole,impurity B,impurity C,impurity D,
impurity F,impurity G and impurity H were 0.317 4 -2.539 6 pg/mL,0.311 8-2.494 0 pg/mL,0.291 1-2.328 6 pg/mL,
0.306 7-2.453 6 pg/mL,0.316 6-2.532 4 pg/ml,0.286 0-2.288 2 pwg/ml and 0.313 5-2.507 8 pg/mL (r>0.999 5),
respectively. The limits of detection (LOD) were 0.38,0.37,0.35,0.37,0.38,0.57 and 1.25 ng, respectively. The limits of
quantitation (LOQ) were 1.27,1.25,1.16,1.23,1.27,1.37 and 3.76 ng
than 3.85% (n=6). The average recoveries of impurity B,impurity F,impurity G and impurity H were 99.42%,99. 54%,101. 74%
and 105.96% with RSDs of 1.49%,1.79%,2.63% and 6.98% (n =9),respectively. Impurities were detected in 10 balches of

samples from four manufacturers,and the content of impurities in samples from manufacturer A detected by the established method

, respectively. The RSD of the repeatability test was less

was higher than that detected by the method for relevant substances in the Chinese Pharmacopoeia. Conclusion The method has high
sensitivity,good separation effect and accuracy,which can be used for the determination of related substances in Itraconazole Capsules.
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e, DU AT R & o3 B ROR A AN SO i 6
FRBE AU 0 Ty s o RGBT R
1 UFE5KH
1.1 {¢z8

Agilent 1260 Y RO AR (1AL (SE[E] Agilent 28] ) |
Shimadzu LC - 2030 3D Y 15 &80 AH €8 3% {1 ( H A< Shi-
madzu 23 7 ) ; XPE205 %\ ME204 % i1, - K- (i -+ Met-
tler Toledo 2% ) 5 Milli — Q 1 £l 7K #L ( 3& [ Millipore
NCIDE
1.2 k%4

7 iy B e X BB (4L S 100631 - 201402, & &
99.2%) . Z4 5t A XF BB i (415 130686 — 201501, 7 &t
99. 5%) . 2% 5t B X B & (L5 130687 — 201501, & &
97.5%) . 2% 5t C X B & (L 130688 — 201501, & &
96.3%) . 7% i1 D X% B i (L4 130689 - 201501, & &
95.1%) . 2% 5t E X B8 5 (HE5 130690 - 201501, & &

A

97.1%) . 2% Bt F X} B8 (4iE45 130691 - 201501, 7 &
98. 0%) 4= i1 G Xf i i (41t 130692 - 201501, 7% &t
95. 5%) , ¥ A v 0 2 A e ST 5 Dt R 2 o
H XF B8 (4 lk D, 4t 5 WVLA_0062_003_1, 1% &
97. 2%) oAt i JHE M i 40 by 2021 4F [ S P P SR KR 5
HEUAMAE RS )2 AL B, C,D 404 7=l , 4% 34tL SRRk
A7 AL B, CEEHE ; PSR  HE | 23 R (i 4l
VU T BERRIR B  LIREIA N bl , K R e gtk o
2 HAEEH%R
2.1 @EiEEH

{635 4% Aglient Proshell 120 EC — C o #1 (150 mm x
4.6 mm,2. 7 pm) ; i shAH:0. 01 mol / L ZTRELFW (A) -
NG (B) , B B e B (0 ~ 3 min B 62%A, 3 ~ 6 min B}
62%A—45%A, 6~ 11 min B} 45%A; 11~19 min B}
45%A—34%A, 19 ~ 36 min B} 34%A; 36 ~ 38 min A}
34%A— 62%A,38 ~ 40 min i} 62%A) ; ik :0. 8 mL/ min;
K 1< 260 nm ; #:18 : 30 °C 5 #FFE < 10 wlo
2.2 BREHE

R RN L B - OB (3:1,V/ V) 3 G
BB B T 700 mL, /il 0. 01 mol / L 2 R #% V8
300 mL, {47, BpA AR BRI 11

X B A TR < B T B X R 0. 012 79 g 4% F X
MG 0.0129 2 ¢ A% G XTHEEL 0. 011 98 o, RS KA,
B 100 mL 2 P, AR R T 70 mL {7 A N e
R e 25, 485), B 24 B, F, G AR & X HE A VT o
I 5t H 6 R 0. 004 30 g, S AR E , B 20 mL 25 i
o AR RS T 14 mL A8 A AR B I e 25, 850,
R4S 2% 5T HO6H Sl U o 23 0l B2 o A X I 4% 5 B
X HE i 2% 3T C X IR 4% 5T D XS IR, 4% BT B R
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&E

F I F X R 2% G X R 2% HOG R 24 12 mg, K
BFRAE, B 100 mLA SN AR 1 70 mL 57,
FEINFRRER I 25, 350 s RS A B L mL, A i s
XF B A 40 mg, B 100 mL 2550, s B3 170 mLff
VA, PR R I 2, 4850 R 1 mL 3 45 2%
1.2 wg I EEME 0. 4 mg ATRA X IE ST

3K T VL - U i SR s e A PN 25 0 e (202
FHH T FEE 100 mg) RS ZFRE , B 250 mL 25 &,
B R T 175 mLAH 3 A, AR R 112 25, B850 g,
B, RS

Xof FEVATR S 2 U A TR 1| mLL, B 25 mL 254
SRR 1175 mL, IR 112 25, F25) s K 4%
1 mL, B 20 mLA SR, AR 1 14 mL, N &
P EZS P25, BiAS .

IO X R Y YA e R R e 2 Y A e Al Y
Ak T3 T K L AG ) 5 ke A ity R male py I3 P AR, e K
o VA YRR A1) 28 3 o A S P T HE R A
2.3 FEFER

L@ MR 3 B 2. 2 T YA ) IR S v i A B
PEXT R VA ROE B H2 2. LI 63 S FEREIN 2 L i
SRS AT UL, 240 C 5 4% 58 D oy SER AR O B B () A
i), AR A W 2 0] 4y 85 FE S KT 1.5, HFIEX B E T
Yoo 1.

LR R 4y i U il R | A% 5 BOX R
Z% 5 C O BE G AR5 D X BB B (2% 5 F X R S 2% GOX

AU
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JFE 6. frEE 7. XRF 8. KRG
A RAAT B SRR B, TR SIER
E1 SEERIEE
I. Impurity H 2. Impurity A 3. Impurity B 4. Impurity C/D
5. Impurity E 6. Itraconazole 7. Impurity F 8. Impurity G
A. Mixed reference solution B. Negative reference solution

Fig.1 HPLC chromatograms
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HELA 4% HOG) R 3 i RS R, I 70% 1R R
i AR T (V8 A, P ACH R R0 T 2 25, A4 LU R, 11
AT 4305 0.3,0.6,1.2,1.8,2. 4 pg/ mLAYF
HIYR A X B SRV, 2 2. 1 30 T (B33 25 AR R BRI A2 L i
SR T AR o DA 1 v B (X, g / mL) Sh A A A | 068 T AR
(V) AR IEAT St [T, A5 L D7 f , DAAER T3
ARG IE T 25 R L 1.
FR1 ZUXRERLER(n=5)

Tab.1 Results of the linear relation test (n=35)

Fz2 MENKRELER(n=9)

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

B mAE WNEE wkE X RS

An SMT R P ABEB(pg/nl) KERF

ZEB Y,=30500%,+81.1 0.999  0.3118~2.4940  1.02
ZKC Y,=30900%,-41.6 0,999  0.2911~2.3286 1.0
ZED  V,=30800%,+269 0,999  0.3067~2.4536 1.0l
ZEF Y,=30100%,-1152 0,999  0.3166~2.5324  1.03
ZEG Y,=22400X,-245  0.999  0.2860~2.2882  1.39
ZEH Y,=19200X,-1050 0.996  0.3135~2.5078  1.62
B V2311004243 0,999 0.3174~2.5396

S R BRI PR 8 L Bk M O R IR I &R
IR A XoF BV Y, A B RS, e 2. 1 TR 8335 A 1 F
FEIAE , IS MR L g 31 1 10 1 I A S o 94 B8 40 S0
Sy G O PR R i B o 255 SR e 2% BT B L A% BT C L 4%
JE D AR A 0G24 B H A I RR 43 51 R 0. 38,
0.37,0.35,0.37,0.38,0.57, 1. 25 ng, & & FR 4> %
1.27,1.25,1.16,1.23,1.27,1.37,3. 76 ng.

A RIS Bl D[R] — e Sl i, S 6 1, 3
2. 2300 N O vk A A S U 4 2. 1 T Ak SRRk
FEIAE , 10 SR AR 5% 1t o B TR b B 24 I
B AR (BN T 0. 05% ) , 6 (3 RE bl H B> 2 5
ELERE RSD H/NTF 3. 85% , Z= T = I RSD H 0, %
Tk EE M R AT

TIRE [T 56« 2 2 WO 2 i 0 56 ) 2 A G
HESSCHRLS T, LLO. 3% hy 45 22 BB, il &5 A i P kS 1
RS20 B BT F 4% 0T G 2% 5T HAY ISR
R HUAS  Jot % 00 Y ) — A o i o (A > T
i EEIE 100 mg) G FRE , B 250 mL 25 B, 4350
AZRITB,F, G IR A X BE 7 R 2 o HOGT Bt 7 T
T8 il AR R R A B 0. 12%, 0. 3%, 0. 5% Y%
W, FE 2. 1IN O SRR R S 0 ST AR, IF T
JIRE R T G SR LR 2,

2.4 Hmim

AL A 12 U Al i, 2 2. 2 300 7 vk A
P3RS VA R, 2 S0 A K B, 4% 2. 1 T T (g A
HEREI A , T SRV TR, JF R 2 A4 B B R 5
Z&FTB,C,D, FAH AL A BT &, 445 G M4 H
IR IE R0 80 A B IR, A AR

g TEEER @ @ @
XRB 43.6300 124.7025 167.5238  99.35
43.7227 124.7025 168.1836  99.81
43,7320 124.7025 167.786 1 99. 48
43,667 1 311.7562  357.2082 100.57
43.6208 311.7562 357.0852 100.55 09.42 1.49
43,694 9 311.7562  353.6303  99.42
43,7134 498.8100 543.3721 100. 17
43,6578 498.8100 541.2779  99.76
43,704 2 498.8100 520.9459  96.68
£33 0 126.616 128.4551 101.45
0 126. 616 129.0532 101.92
0 126.616 129. 1404  101.99
0 316. 54 314.9294  99.49
0 316. 54 313.1354  98.92 99.54 1.79
0 316. 54 311.4743  98.40
0 506. 464 495.8804  97.91
0 506. 464 496.5532  98.04
0 506. 464 494.7550  97.69
XRG 8.320 1 114. 409 128. 1362 104.73
8.3378 114. 409 129.9275 106.28
8.3396 114. 409 127.8683  104. 47
8.3272 286.0225 297.6172 101.14
8.318 4 286.0225 295.0670 100.25 101.74 2.63
8.3325 286.0225 291.9252  99.15
8.3360 457. 636 467.0703  100.24
8.3254 457. 636 466.7578 100. 17
8.3343 457. 636 462.3047  99.20
XFH 20.2930 104. 49 139.6615 114.24
20.336 1 104. 49 141.3411 115.81
20. 340 4 104. 49 142.3112 116.73
20.3103 318. 47 345.3906  102.08
20.288 7 318. 47 337.0052  99.45 105.96 6.98
20.3232 318. 47 335.1628  98.86
20.3318 522.45 555.2344  102.38
20.306 0 522.45 561.2695 103.54
20.3275 522.45 545.7357 100.57

T0.05% (7% i Zmg AT 4 R L 3,
2.5 AEMEFEERILE

SR 24 3L - o e o S Wy R A T i, 6 4 Al [R]
U5 1 12 SRR S AT S B, I S AR IR o T
WA AT A A AR 2 RO A I Bl B, €
D FE b 7 R A 45 SRR — B, SR BT D iR Al A
3HERE S B 2% i i (0. 31%,0. 43%,0. 21% ) 5 T 24 it
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=3 FHBERKRERGXERENER (%)
Tab.4 Results of content determination of related substance in

Itraconazole Capsules (%)

k ik S XY g Bk
Ak KRB XRCID RAF XAH XAGC ®AkERA A
A 1008  0.09 0.07 0.08 0.3
2010  0.08 0.06 0.10  0.43
30.08 0.10  0.21
B 1005  0.05 0.20 0.32
20020 0.06 0.20  0.10 0.51
30010 0.06 0.20 0.09 0.4
C 1010 0.10  0.32
20010 0.07 0.05  0.22
30.09 0.09 0.06  0.23
D 1
2 0.09  0.087
3

— Lllmin

5 10 15 Zb 25 30 35 40 45 50

1 s 43 Jee .
0 5 10 15 20 25 30 35 a;o’ e
B

L. #%B 2. AZ&CHD 3. ZRFSRmER 4 KRR
5. %FH 6. &RG
A, UATAFR Ry k(£ B R FHRIE2 mg/mL)
JRZRIE0. 4 mg/ml)
B2 AEAEFNERHSHEBFEERREGXYREEE

1. Impurity B 2. Impurity C/D 3. Impurity F and unknown

B. #rEF k(LY

impurity 4. Unknown impurity 5. Impurity H 6. Impurity G
A. Current standard method (the mass concentration of main drug is
2 mg/mL) B.New method (the mass concentration of main drug is
0.4 mg/mL)
Fig.2 Chromatograms of related substances in Itraconazole

Capsules with same batch number determined by different methods
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WAL Z T HAE (248 + 2) nm % A AT fe R i

R ORUE Z2 0% T i R R BORE R4 260 nm /E Ay A

et

3.2 MtHAM4EER

TR A5 X Lt 5 8 R L3t A 38 3 T 46 [

TS 2 SORORA (0,35 A% (Agilent 1260 U | 5 Ht L.C2030C

3D A, AN [H) {6 35 A3 [ Aglient Proshell 120 EC - C o

(150 mm X 4.6 mm, 2.7 um) . Welch Boltimate EXT -

C,sfE(150 mm x 4. 6 mm,2. 7 pm) ], AR + 3 °C),

AR A A R 1 R T ki PR R4
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2 Lo Oy JBARe  SR R R B Ok ) £ R e ah
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Z 07 vk il 4 R G0l M IS WSO A R

Z=Jt C(BZ% i D) (2% i E e 2% T F il & R 40
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WA 55 % Jo 1 W 85 B WA 0K
L5 TR ARG AT A X 4 A2 2 Aol 131 HEAE A

(2% B AT & B E , S5 R B i F 4% 5T G L % i

H R 3R A 0 OAR R 5 v X 3 4 PP 4R B A % 1
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