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Study on the determination method of related substances in
flunarizine hydrochloride and its capsules

LI Qing—cui', XIE Yu', GAO Ping’

(1. Shanxi Institute for Food and Drug Control, Taiyuan 030001, China; 2. Shanxi Medical University, Taiyuan 030001, China )

Abstract Objective: To establish an HPLC method for the effective separation of flunarizine hydrochloride
and its impurities in raw material and capsules, and to carry out the quantitative analysis for analyzing known
impurities A, B, C, D, unknown impurities as well as total impurity. Methods: Platisil ODS ( 4.6 mm x 250
mm, 5 pm ) was adopted as chromatographic column, and using 0.04 mol * L' tetrabutyl ammonium hydrogen
sulfate ( adjust pH 3.3 by triethylamine ) as mobile phase A, acetonitrile as mobile phase B, with a gradient
elution. The flow rate was 1.5 mL * min', the detection wavelength was 230 nm, the column temperature
was 30 °C and the injection volume was 10 pL. Results: Under the proposed chromatographic conditions,
the principal component chromatographic peak of flunarizine hydrochloride and the related substances were
separated completely, and the auxiliary material in the capsules did not interfere in the determination of
principal component and raw material. The relative correction factors of specified impurities A and C were

measured by standard curve method as 1.27 and 1.06 respectively. The individual impurity of two batches
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of API from one pharmaceutical company was less than 0.16%, and the total amount of impurity was about 0.26%.

The individual impurity of five batches of API from five pharmacetical companies was less than 0.17% and the

total amount of impurity ranged from 0.20% to 0.74%. Conclusion: This method has strong specificity and good

reproducibility, and it can be applied in the examination of the related substances of flunarizine hydrochloride and

its capsules.

Keywords: flunarizine hydrochloride ; relative correction factor; related substances; capsules; self—control ; HPLC
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EIEFE; L1 0.04 mol - L7 U T AR IR S 4% (H = 2%
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IBEATRREE VRN, i A 1.5 mL - min™' 5 Ay 230
nm; FEIRR 30 °Co AFEREL “2.17 TR Eh R s R
RGEE TR 10 pl, A RAR EEY, 10 5 @5 &

(HE 1), i ﬁﬁﬁﬁkﬁmm%%%ﬂ&W%@a
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VeARECH FURER R I T AT T 30 000
1 BERBER

Tab.1 Process of gradient elution

Hsf ] WBIH L] ( ratio of mobile phase ) /%
(time ) /min A B
0 80 20
30 55 45
35 55 45
35.1 80 20
45 80 20

300

0 10 20 30

t/min
1. 2% i A (impurity A) 2. 2% 57 B (impurity B) 3. 2% it C (impurity C)
4. Jlm SEAERZ (fluorotriazine dihydrochloride ) 5. Z4J5i D ( 1mpu11[y D)
E1 Z=a&EF(a) SEBRSENR(D) REERAERE
Fig. 1 The chromatogram of the blank solvent ( a ) and fluorotriazine
dihydrochloride ( b ) for system suitability

x2 HEFENRRAFERAMGELIEER

Tab.2 The results of the chromatographic data of fluorotriazine dihydrochloride for system suitability

T waxiie| {4 e ] IrEIEE BLINTN S T
( number ) (‘analyte ) (‘retention time ) /min ( resolution ) ('plates )
1 24Pt A (impurity A) 13.653 / 35415
2 225 B (impurity B ) 25.753 38.56 92 332
3 %457 C (impurity C ) 26.500 2.18 93111
4 ERIR S (fluorotriazine dihydrochloride ) 27.740 2.57 32 100
5 245 D Cimpurity D) 28.467 1.54 119 955

32 LlEtils
K 2 PR BUER R A B 0 TR 0.25 ¢, 363 ),
g7 ) B 25 mL FIRCH, A A, o ) AT

S

R O AL B IR P I A R (1) BR
e IMAMRER R 0.5 mL, 60 CKBE M 10 h, B,
e 2 R, AR A S A B WA T pH 2
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PR, PP AR B 20 B 5(2) B IR . i A i AR
B8 0.5 mL, 60 C/KI A 10 h, B, i 2 =
T, M ER TR 8 T pH 2 b, A R 2 40
(3) EALBE IR A 30% 1) i S AL % 1 mL,
KN AR 2 min, B, #0820, BB R
ZI 58 . FRIUIE f2 5k R SR A 8 JEURE T FR i
2 4y, 23 S HEAT T IR RO A IR 4 58 45 A 43 )
Hg:(4) FIRBEIR: 150 CHEAS Rk 3 h, K % &

300 -
250 |

200 |

A/mAU
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400 -
350 4
300
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200 |

150 |

A/mAU

100 |

50 |

B 0.25 g, B F 25 mL 2, FH BRI - i 2
ZIBE5(5) e FEME IR 4 500 Ix T HE G 20 d, 4 % =
HL0.25 g, # 25 mL 5t i, T B3 O 76 B 2
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X

450 | 4

300
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0 10 20 30

t/min

20 30

t/min

1. 24 A Cimpurity A) 2. 2455 B Cimpurity B) 3. Z4J5t C Cimpurity C) 4. FRERFAEFIE (fluorotriazine dihydrochloride ) 5. Z%J5i D (impurity D)

X, =Xy, AJNZ= (unknown impurity )

a. TR 25 11 (the blank of acid and alkali) b. FREEIS (acid damage ) c. 3R (alkali damage ) d. % fkZ5 [ (the blank of oxidant ) e. %L fEIR
(oxidant damage )  f. FLA%IR Chigh temperature damage ) g YRR (light damage )

B2 #BSENERMNERERREIEE

Fig. 2 The chromatograms of the specific properties of flunarizine hydrochloride
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Z 8y, FFR e LTS240 A L C BIFHX AL IE
R0 508 1.25 F11.05, AR bl 24 8l ) 2015 4F
Fi DU 5 2% ST 5% AH DG AR 8 5 JE A 5 A SR

FIE D 19 03 F B0 IRk 047 5 B 7 , 2% o
C R FHAN IS T R 04 FE Aoy A B 0 IRk A 7 e
I7E

R3 HESEFESZEER A, C WA RERE ( RRT ) REMKERF(f)

Tab.3 Relative retention time ( RRT ) and relative correction factor ( f ) of

flunarizine hydrochloride and impurity A, C

REE L] . LI S BME S MH
tr/min RRT . . r f
('system ) (‘analyte ) (linear equation ) (f, average )  (f; average )
I A% 27.74 1 ¥=0.128 9X+0.236 4 0.999 7 /

(fluorotriazine dihydrochloride )

Z&fFt A (impurity A ) 13.65 0.492

ZRJF C (impurity C ) 26.50 0.955
I RS 26.45 1

(fluorotriazine dihydrochloride )

Z4J5% A (impurity A ) 25.09 0.476

Z&J% C (impurity C ) 12.59 0.949

¥Y=0.102 9X-0.021 8
¥=0.123 3X-0.057 0
Y=0.128 0X+0.128 1

¥=0.100 0X-0.007 5
¥=0.119 7X-0.008 7

0.999 6 1.25
0.999 4 1.05
0.999 0 /

1.27 1.06

0.999 9 1.28
0.999 9 1.07

K% A% Capeell PAK Cg( 5 um, 250 mm x 4.6
mm ) {0 FE A P I A5 AR R SR A R 24 i AL C I AH
XA IE R F43 500 1.28 1 1.07. 2 A~ R Ge riil i 41
X IE R AR, Rz ik M4
34 AR PR B i T BRI

HUELHIZR BT A L C DL SR 8 A P el i, K 2%
PR, I B i I 08 A B S5 1HEAE 10 L, 2245 1
kb S/IN=3 g 7 K R R, S/IN=10 i 57 72 B F IR, 4%
TR R FURE AR DL S 2% B AL C ARSI T B 0 531 oy
0.209 0.0.208 9.0.325 5 pg - mL™", HiE & F B4 5
9 0.8320.0.8392.0.859 2 ug * mL™',
35 MEmEE

1 45 IR B 6 R S A 25U 5 mL T 20mL =3
b I AR R R AR RS, KR 10 L, A
AR B, AT HERE 6 IR, T SRl AR, 25 SRR R 36
FEFIR J VN2 A L C IETRIFRAY RSD 435118 0.85%
0.32% . 0.32% , 2/INT 2% , 2L EAE 36 B AT
3.6 HEEMEE
3.6.1  ER TR FEAE AR JFURE  HUER R A ) R T )
(#£5 20170305 ), ## “2.27 F1 “2.3” Ti F )71 F47 il
2 HE SRR R4S 6 1, R INA IE R -1
F A F B IR BT A B i, N I E A
RRIVES) % S B= o0 :87a s MER (1P g/ @5 /it
i ME SR 4,

F4 HRBEENBREEMHEEEERER
Tab.4 The repeatability test results of fluoridiazine dihydrochloride

FE Z& i 11 (the content of impurity ) /%
(sample ) A B C D Fe R B2 (the biggest single impurity ) S22 (the total impurity )
1 - 0.110 0.016 0.014 0.100 0.255
2 - 0.108 0.016 0.014 0.101 0.254
3 - 0.108 0.016 0.014 0.099 0.251
4 - 0.109 0.016 0.014 0.100 0.256
5 - 0.110 0.016 0.014 0.101 0.255
6 - 0.109 0.016 0.014 0.099 0.253
YA (average ) - 0.109 0.016 0.014 0.100 0.254
RSD/% - 0.75 0 0 0.82 0.65
1 (note ): “=" FZRAKEH (the symbol “~” showed that the contents were not detected )
3.6.2 ERRRFAEFIEK R PR EAEA KR GURILK S,
(H1t5 161003 ), # “2.6.17 UL PR BEAT I B I
RO B
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Tab.5 The repeatability test results of fluoridiazine dihydrochloride capsules
B, =I5 7% 1 ( the content of impurity ) /%
(sample ) A B c D FiF 2 (the biggest single impurity ) 41205  the total impurity )
1 0.018 0.139 0.005 0.010 0.017 0.208
2 0.018 0.139 0.005 0.011 0.017 0.210
3 0.019 0.139 0.005 0.010 0.019 0.211
4 0.018 0.139 0.004 0.010 0.018 0.209
5 0.018 0.139 0.005 0.011 0.017 0.210
6 0.018 0.139 0.005 0.010 0.019 0.209
I{E (average ) 0.018 0.139 0.005 0.010 0.018 0.210
RSD/% 2.0 0.15 5.1 7.5 3.4 0.51

3.7 TR R 1 R P
MIRA L S BE R b T3 T 25, Fie 4k T e 51 B SO
JO7 AL, FH PR ) 2 AR AR, IR U3 TR
JIIENE , %5 284 PR AT S R A Y2, (8
TP DL R 30 I Tk I ORE X A O ) A A G
k.
300

250+

0 1‘0 2‘0 3‘0 40

t/min
3 TABNEREILE
Fig.3 The chromatogram of blank auxiliary solution
3.8 AR
3.8.1 ARFRFUERIGE IR 43 iH % ek HUER R A
IR = 0T A XeF Lt i 28 VORI 0 R 4 o 5 o 1) ) —41E
b T SR ) 8 DA o Y R R o R S
WE 2 It A AR R SRR R 235 29 0 10 pg - mL™' | 10
mg * mL™" AOEERVE R, i “2.37 TR Jr il 2 0 A
VW, YA A 6 1y, e 3,17 TR A3y b A
GrHTe ARG A BT 34 I3 98.0%, RSD

hhiHri i

0.60% , 2= BT ISR T 6 N4 A 547 8
Sy T FLMERR R AT
3.82 ERFRFUREAIERCE 3 iR 2 HUER R RURE
FWR T S5 A Xof HE it s 2 TR 2L 0 2% ol 55 s 114 ) — I
R T GRURE | W8 e 0 A 25 3, o R o] e 55 2t A
AR R S RE R R 23 5 204 10 pg - mL™" L 10 mg » mL
(G, U, B, T4 “2.37 TR Jy i il
BN HRS W, Y AT 4 6 10, IR “3.17 TR (A
WAERE AT, S5 R R A B9SE 2 AR R 99.3%,
RSD 4 0.86% , 7% B 0T LR T 7 19 J i % 2 1 2%
B A ST AT AR R AT
3.9 FUEMEE
3.9.1 AR R GRUREFI MR JFORE R (227 TR U7k
He A VU, AR R R R, 4 T 02,406,
8. 12 h I FE A #r, A5 R UL FE 6, 12 h N4 Fh 20
Z I A 2 R i B B AR A i R O
392 #HhRHEEAERE KPR “3.9.17 T,
RIGEE R (F27) F£W, 12 h N 4 Fh 401 2% 5T R 2% )5
SR A AR RN IR RS E o
4 HEBEEMNRERRERES XY RNE

i 2 PR U TR U R 8 Dk S L e e N 25 )
FE IR 4227 1 “2.37 TR 7 i A il B AL A R A
X R, F5 IR 3.7 TN IR AT . SR ATINAR
IERTF(1.27) 38050 A B VAR 20 A 19
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Tab. 6 The stability of the impurities in flunarizine hydrochloride
W& FR ( peak area )
] o
('storage time ) /h A B C D JEv 51
(the total impurity )
0 - 1.738 5 0.239 5 0.200 1 3.9228
2 - 1.7370 0.239 6 0.200 2 3.9296
4 - 1.736 7 0.239 1 0.200 1 39191
6 - 1.736 9 0.238 4 0.199 1 3.9018
8 - 1.7350 0.2375 0.198 3 3.874 8
12 - 1.7325 0.234 3 0.198 9 3.8635
RSD/% - 0.12 0.85 0.29 0.70
T (note ): “=" FAR AR (The symbol “~” showed that the contents were not detected )
®7 BRBEFSEFMBRRERRNRBEEER
Tab.7 The stability of the impurities in flunarizine hydrochloride capsules
TR ( peak area )
O] ST
('storage time ) /h A B C D SR
(the total impurity )
0 0.2349 2.2398 0.076 9 0.1556 3.598 5
2 0.228 6 2.250 6 0.059 7 0.161 8 3.4552
4 0.226 7 22203 0.065 6 0.164 1 3.458
6 0.243 7 2.209 3 0.065 0.138 2 34126
8 0.2219 2.097 9 0.066 7 0.141 1 34827
12 0.2158 2.1827 0.066 2 0.148 5 3.5197
RSD/% 4.3 2.5 8.4 7.1 1.8
x8 2HtEMEAEFREMNARSEVNESR
Tab.8 Contents of impurities in two batches of fluoridiazine dihydrochloride
vk 24 fr it (the content of impurity ) /%
(‘batchs ) A B C D F K2 (the biggest single impurity ) .22/ ( the total impurity )
1 - 0.109 0.016 0.014 0.100 0.255
2 - 0.161 0.017 0.028 0.033 0.268

7 (note ): “=” FRAHH (the symbol “~” showed that the contents were not detected )

R9 SHEMAENBRRENARSENEER

Tab.9 Contents of impurities in five batches of fluoridiazine dihydrochloride capsules

ek Z=J5 % 1 (the content of impurity ) /%

(batchs ) A B C D I K HLZ4 (the biggest single impurity ) S124J5% ( the total impurity )

1 0.095 0.123 0.010 0.019 0.149 0.735

2 0.018 0.139 0.005 0.010 0.018 0.210

3 0.063 0.173 0.011 0.018 0.033 0.370

4 0.016 0.098 0.002 0.047 0.022 0.202

5 0.033 0.042 - 0.036 0.045 0.320
1 (note ): “=" F/RAAEH ( The symbol “=" showed that the contents were not detected )
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5 'LTJ‘]YB\ hydrochloride in the treatment of cerebral arteriosclerosis [J]. Chin
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2015 4P, 1277 15 SR FHARR BE DR IDGL, K 1 4 ST B 58 4
A LT EP 9.0 £ BP 2017, % J7 1 i sh A vp 5 e &
N R LTS T A R i R R, K T g A il A
i, B TR0 AR, KRB = T A vk i
S PP JE R A A R PG A e
K ik

ZHREP 9.0 BLAE : Z 5t A 11 0 177 B ( 3 LA
1B 1.27 ) ANA5E R T 0 A5 i 32 e T ALY 0.4 £
(0.1% ), =50 B (14 [r1 AR A5 R X6 B9 YAk 3= 06 T
B 2 1% (0.5% ), Z& i C 10 T LR A5 K %o R i
W TR ARG 1 4% (0.25% ), 2% 00 D B 064 1) AN 15
T X R v i B s T AL 0.4 4% (0.1% ) 5 Hofth R %0
R T 4 A T AR AN A5 R T %o R I v 0 i ALY 0.4 3%
(0.1% ) 5 5 7% BT THRR A RIS R 0 B i
ALY 4 45 (1.0% o LABEARESES T HI KT, A3 46
2 HLIFURHE e SRS AF A BLAE 5 SR 1R T 1) 1 g
B 1At de R A 2 TR B S, AR AE &
FUAE
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