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Determination of apixaban and its 12 organic impurities by HPLC

JIN Yun'?, WANG Jun®, ZHANG Xian - hua’,
ZHANG Tong —Iu*, CHEN Ying — zhi*, ZHAO Long — shan'”

(1. College of Pharmaceutical Scinces, Shenyang Pharmaceutical University, Shenyang 110016, China;

2. Zhejiang Huahai Pharmaceuticals Co., Ltd., Linhai 317024, China)

Abstract Objective: To establish an HPLC method for determination of related substances in apixaban API.
Methods : The analytical column was an ACE Excel3 C;; — PFP (150 mm x4.6 mm,3 pm). The mobile phase A
was buffer(30 mmol + L ™" ammonium acetate in water) — acetonitrile(90: 10) and the mobile phase B was buffer
(30 mmol - L. ™" ammonium acetate in water) — acetonitrile(5:95). The whole run carried out by gradient elution
at a flow rate of 1.2 mL - min~'. The detection wavelength was set at 280 nm , the column temperature was 40 °C
and the injection volume was 10 L. Results: Apixaban was separated completely from the impurities and degra-

dation products( the resolution >2.0). The test solution was stable for at least 48 h. The LOQs of apixaban,

*  HEfEVEH Tel 115802456191 ; E — mail ; longshanzhao@ 163. com
—1EF  Tel 13958554867 ;E — mail :845978280@ qq. com

HWEHR L



J PA W 9 M 2 E ChinJ Pharm Anal 2024, 44(12) . 2089 -

methyl ester product, ethyl ester product, chlorine impurity, dehydrogenation impurity, bihydrolytic impurity,
ringopen methyl ester product, cyclate, impurity D, hydrolytic impurity, ringopen acid impurity, ringopen amide
impurity and 5 — chlorhexyl chloride derived impurity, were all 0.05% . The linear correlation coefficients of
apixaban, methyl ester product, ethyl ester product, hydrolytic impurity, ringopen acid impurity, ringopen amide
impurity and 5 — chlorhexyl chloride derived impurity were all more than 0. 99. The range were from the LOQ for
impurity content to 150% of the target concentration. The average recoveries(RSD) (n =9) of methyl ester prod-
uct, ethyl ester product, hydrolytic impurity, ringopen acid impurity, ringopen amide impurity and 5 — chlorhexyl
chloride derived impurity were 102. 0% (2.7% ), 106.4% (2.2% ), 111.2% (4.0% ), 104.4% (2.9% ) ,
102.9% (2.7% ), 101.8% (2.9% ). The repeatability and intermediate precision completely met the require-
ments. The impurities contents in three batches of apixaban API 6 months accelerate stability test completely met
the requirements, respectively. Conclusion; This method is simple, rapid, sensitive and specific to be used for

the determination of related substances in apixaban API.

Keywords: apixaban; apixaban API; related substances; HPLC; quality control; methodology; resolution
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BT BR v0 HE SR} 24 (T VAR I 245 M0 B fn A7 BR 23 7]
b5 D5420 -22 -002 ~ D5420 -22 -007 ,3L 6 LK)
2 #FEEH
2.1 {migsft

M ACE Excel3 C; — PFP(150 mm x 4.6 mm,
3 ) (455 A, DL ZE i (30 mmol - L' 2 R 4%
W) - ZHE(90:10) M shAd A, 2% il (30 mmol - L™
CTREEVET) — LN (5:95) i shAd B, LIK - LB
(65:35) BRI, %35 2 WY SR IEA TR BE VR, it 2
1.2 mL « min ™" KM 280 nm, #1400 C , #ERE &
10 pL FEAIREE S C

x2 BEXRBER

Tab.2 Gradient elution program

i sl AH EL A5 ( ratio of mobile phase) /%

t/min

A B
0~9 80 20
9~19 80—60 20—40
19 ~27 60—10 40—-90
27 ~32 10 90
32 ~32.01 10—80 90—-20
32.01 ~40 80 20

2.2 FEIRAECH]

2.2.1 ZfEEW RERICH BRI . R
Wy AR AR B B AR R UK i 2% 5L T BR S A
V) AW 205 D KRR TT IR IR AR T R
Z4 005 — GO IOk ST A 2% TGS RS 508 S, 43
i BB A AR BRI LA 1 mL 55 0. 1 mg 14544
Jo X HEL ot i A o

2.2.2  FATWRVDBEXTRESLAR AR R AR BT UR V>
B R 3l S, TR R RV A O R, 1 B 1 mL
0.5 mg [ BTHR VDB X HE b i 2 VR

2.2.3  XFREARVATR ORGSR BUSTUR U0 BEXT BE A £
FEVRCIE 7, 0 R VA A AR R, RS 1 mL
0.5 wghBTWR V> BE )X IR A o

2.2.4  QEKSATR RS FRIUTIR VD PR R 2456
it IR BRI T AR RS, R 1 mL 0.5 mg 1Y
Bo WIR VDB A A VAT

2.3 JriksEE

2.3.1 LEM o BIAREUSTUR VD BEAE ) 25 mg, B
F 50 mL AP @i ER R (1 mol - L™ ERBRVATR,
60 C,2 h) BEFEME (1 mol - L™ & A LA,

60 °C,2 h) A AL FE MR (10% o F AL W, = iR
1d) @il E (60 C, 75% RH, 16 d) | m iR
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1. BUK fi# 2= i ( bihydrolytic impurity )
Z& Jii (ringopen amide impurity) 6. FiUR 70 B ( apixaban)
9. F 2= i ( chlorine impurity )
13. ZFER1E) (ethyl ester product)

Bl SESH(A) MEEEER(B) Ri5E

derived impurity)

methyl ester product)

7. B & 2= 5 ( dehydrogenation impurity )
10. Z%Jfi D (impurity D)
14. 75 {4 (blank peek )

20 24 28 32 36 40

{/ min

2. JKf# 2= J5 (hydrolytic impurity) 3. JFIERZ4 it ( ringopen acid impurity) 4. 5% (cyclate)

5. JF R IR
8. 5 — SO MEET4: 245 (5 — chlorhexyl chloride
11. H kY ( methyl ester product)  12. JF 3 H fig 4k 4 ( ringopen

Fig.1 HPLC chromatograms of blank solution( A) , selectivity solution(B)

RANE, ), RIS 5 & A 60% .80% ,100%
120% \150% 148 b e BE M0 W K %5 ot B IR
1 . ZEAL A S WA 2 mL, K AR 2% T T3 R 24
J5 IR BRI 5 - SO B AT AR I8 Ak A T A% S
mL, FTUR VD BEXT BE 5 A 45 1 mL, & T [7]— 100 mL
SRR AR RV B A 2 B, PSS mL &

100 mL LR, FAG B B R 20, 38 20, RIS 4%
7850 LOQ W AN EIR -

ORI LOQ e BELRNVER W, 44 °2. 17 T T 43
SEAFHERE  JCR @I . DIBTUR VD PE 45 2% Bk B2
AL AR , W88 1T AR R SN AR AR , 22 il b o 1 £, [ 090 A
LA B AR 3, R B G R R4

&3 TAMLAYMHERGREMEETEE

Tab.3 The regression equations and linear ranges of seven compoud

2 e
(linear range)/(pg + mL™")

ey

(‘compound)

[ U515 R

(regression equation )

BT R Y0 BE (apixaban ) Y =17.57X +0. 030 90 0.999 8 0.257 6 ~0.772 8
HI T8 4k4) ( methyl ester product) Y=16.19X +0.1850 0.999 9 0.2505~1.127 3
Z AL (ethyl ester product) Y =14.95X +0.099 10 0.999 9 0.2556 ~1.150 2
Ik A2 5 (hydrolytic impurity) Y =17.29X +0.032 10 0.999 9 0.284 4 ~0.853 2
FFIRR 245 ( ringopen acid impurity ) Y =13.90X +0.011 00 0.999 9 0.250 3 ~0.750 9
FEIR k2% i ( ringopen amide impurity) Y =13.41X -0. 002 20 1. 000 0.289 4 ~0. 868 2
5 - &0 ST 245 (5 - chlorhexyl chloride derived impurity) Y =15.57X -0. 022 00 1. 000 0.284 6 ~0.853 7

2.3.4 EEMSPEKEHEIRAR  RERIETIR 2.2, U7 IR 25 4 B0 it 45 WO i, TR — s, m
UPHEIE R 25 (D5420 - 22 - 002) i &, K§ % & FoRBOM RE S 1 mL 55 0. 5 mg AYBNRVDHE HoAtL
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2.3.7 MRS SRR R kA RO
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4.6 mm,5 wm) 555 0l A AR, SR 2k
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