AR’

China Pharmaceuticals

- FFSR -
Drug Research

201843 A 5 H B 27855 5
Vol. 27, No. 5, March 5,2018

- ISR - doi: 10. 3969 /j. issn. 1006 - 4931. 2018. 05. 006

— .. e N o 1ol oo
e 3 AR HE BB 1 0 i A Bk R B R ik B TS R #n ol S sh B X W R
PHE 2,8 A0 AN AR o R
(1. ERTERHEABANFRR, TR 401121; 2. EXATAYABESFELH IEZARFAR PO, ERX
401121; 3. BLAW<EHASRBARAE,ER  401121)
E.BH 0w e % vk Es RAZCR A A KR e SRRt % (HPLC) %, X R 6 AT RERG AR L AR FiE &
# % A Phenomenex Luna Cis (150 mm x 4. 6 mm,5 pm) R Z0 A8 4 2% ok i (B | ¢ TALBRER A, An K IE BAL G, hn = TR | mlL Ao B8R
1 mL, oK H#E £ 650 mL, 4% 4 ) — T (65 :35) B #ML, AiE A 1.0 mL/min, 0K K A 293 nm, AR A 30 C ER #H 0 FmA%k
BE VA AR BUR R COR R DARR Y BN B EH R T 1.5 %M A,B,C,D & MR K EKE T2 RESHNAE0.2922 ~
5.8440,0.3063 ~6.1260,0.3087 ~6.173 8,0.3212 ~6.4232,0. 108 1 ~2. 162 0 pg/mL F& B M 53 @R &4 % & R4F; % F A, B,
C,D F 34 = %5 A 4 98.92% ,99. 11% ,100. 04% ,99. 48% , RSD 4 #1 % 0. 62% ,1.34% ,1.02% ,1.43% (n=6), 4 E B F 5 % A
1.5,1.4,1.3,1. 2. 818 #7rk ZHBUE S, 2 & ZORF, 4 B oS ml 2 2k 88 3% BRVR S P LA T8k A= it 2 .
KBEI  AR ST EAYR B A AR 3 - PARE -8 - B3 - PHARE -8 - R LB R EE T HRURAR Gk
B S:RI17;R927. 1 X FRIZAD A XE4S:1006 - 4931(2018)05 - 0016 - 06
Determination of Related Substance in Active Pharmaceutical Ingredient and Preparations of

Flavoxate Hydrochloride by HPLC

Shen Dandan’ ?, Zeng Jie" ?, Liang Hanyan'?, Jiang Xuemei" ?, Jiang Chen’
(1. Chongqing Institute for Food and Drug Control, Chongqing, China 401121;
3. Fuan Pharmaceutical <Group> Co. Ltd., Chongqing, China 401121)

2. Chongging Research Center for Drug Process and Quality Control
Engineering, Chongging, China 401121;
Abstract: Objective To establish an HPLC method for determination of the related substances in active pharmaceutical ingredient(API)
and preparations of flavoxate hydrochloride, and to investigate the real impurity levels of the products in 6 manufacturers. Methods
The Phenomenex Luna Cis column(150 mm x4.6 mm, 5 pum) was adopted, the mobile phase was buffer solution (taken 1 g sodium
hexane sulfonate and added water to make it dissolve, added 1 mL three ethylamine and 1 mL phosphoric acid, and then added water to
650 ml., shaken well) — acetonitrile (65 : 35), gradient elution, the flow rate was 1.0 mlL/min, the detection wavelength was 293 nm, and
the column temperature was 30 “C. Results The peak occurrence sequence was as follows: flavoxate hydrochloride, impurity A, impurity
B, impurity C and impurity D, the separation degree of each peak was more than 1.5.The linear ranges of impurity A, impurity B,
impurity C, impurity D and flavoxate hydrochloride were 0.292 2 -5.844 0,0.306 3 -6.126 0,0.308 7 -6.173 8,0.321 2-6.423 2,
0.108 1-2.162 0 pg/mL. The average recoveries of impurities A, B, C and D were 98.92%,99.11%,100. 04% ,99. 48% , RSDs were
0.62% ,1.34% , 1.02% , 1.43% (n=6), respectively, and the correction factors were 1.5, 1.4, 1.3 and 1.2, respectively. Conclusion
The method has high sensitivity and good separation effect, it can simultaneously determine several process impurities and degradation
impurities in flavoxate hydrochloride.
Key words: flavoxate hydrochloride; related substances; 3 — Methylflavone — 8 — carboxylic acid; 3 — Methylflavone — 8 — carboxylic acid ethyl

ester; correction factor; HPLC
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e, B LB, 5 ik R B RAG ACh FIW AR 0,
HALEE T 220 3 — B B - 8 — SRR . 107 HILAE M 442 18
PRAT A bR AERS 5, A 30 AR Bk B e i A
(3 — FHBLEE T - 8 — JRR) , AN 1 HLAE SRS AR 24,
Ul B BRA T 25 B AT SC ) oI e 5 1k & T 1 AR R AR 44y A
26 KA 25 OB S B 24 Sl AR T LS i SR [ 2
i (USP39) 101 W [ 24 i (BP2016) Ui 28 17 £ i 85 1
WR T JFURHA S R 5 5 145 4 HPLC ¥ (B3 2514
2% I R B8 AS A [R) 5 8 2 2 A WR s 1 A5 D& 9 5t USP39
K H HPLC 7 ,BP2016 & TLC 72, USP39 Wz i) Jsifel 2
TG TR 3 — IR BT - 8 — JRIR (Z i A) 3 — HI LB
Fiil — 8 — FRIR g (Z it B) .3 - H KL B - 8 - RIR
fiss (455 C), BP2016 WAk 1 SRk 24 B i (55 3 — FH L3
Fii — 8 — IR (Z i A) 3 — HJL ¥ - 8 — FRR LR (4=
Ji B) 3 - H AL - 8 — SRR INER (42 C), A b
456 USP39 J BP2016 14244 i o AR5 it ar. 1 [F)
A 3 — BB - 8 — FRIR ()i A) (3 — H 3L
il -8 - RIRH Fig (24 B) .3 - H AL ¥l -8 - RIR L
fis (245 C) f 3 — HIIL G - 8 — SRR SN R (25 D)
() HPLC % , H46 3T 6 HLW AR Fe A , (017 24 3 ot i
FrifEfEm 2% BRGE AT .
1 UE5RG

{45 : Waters €2695 T 2 &0RAN 4154 , 145 Waters
2489 R LA 2% (S5 [E Waters 23 7)) 5 K51502653 %Y
HL P ROF- (T E SR 2 R A D

T2 - TR PR 6 ) B e ) 1t 285 o A o
0% SR 100964 — 200701, &4 100. 0% ) ;425 A
(3 — H LT — 8 — R IR )Xo B iy (b 1 6 o 24 v A 2 1F
Y B 5k 100965 — 200701, 24 100. 0% ) ; 245 B
(3 - HBL BT - 8 — FR R HH iR ) X HEL (USSP, it 5-
1.0, &4 100. 0% ) ; 22 F C(3 — FHEL B - 8 - FRIR &
fi ) % BE i (BPL 415 156. 02. 08. 01, %44 99. 9% ) ;
=)0 D(3 - FH LB - 8 — FRIR S NS ) X B i (BP, it
SR 2417, RN 99. 4% ) ERFR B VREE A, A T (it
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2.1 EEXUERGERMAR

{6 134 . Phenomenex Luna Cis (150 mm x 4. 6 mm,

5 wm) , /e R e 5 G RE A TR ; W s Al 28 v
T (HL 1 g CUBERERREN , i /KoE S (A, I = 2 1% 1 mL
FIWERR 1 mL, IUKFEFEZR 650 mL, #25)) — 25 (65 : 35)
GPEVEME 1 min, FFEE 1 A5 05 (SRR ¥ JR UK Fik 0% )
VEMRSE SIS 2R PERR BE R (D3R 1) s K5I 4 : 293 nmy;
Wi . 1.0 mL/min; FERERE ;20 pl. BUR A % IR 58 W)
20 wL ARG TEL, JE U sh A S PR, 7758 1 4>
ik (ER R ¥ WAWR TR % ) PER S B8 , 4508 1 IEA TR PERS
FE VI o R B R WR G %0 A 4R B 28 C L 24 D
MUK Hy U, A5 W 0] 9 25 FE A A R0, e i [ DL IR 1

1 R ERRAZS

i 18] (min) A A(%) w48 B(%)
0 65 35
15 20 80
16 65 35
23 65 35
AU
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0.010
0. 005

0 6. 00

12. 00
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2.2 BRHEF

AR (i A0 By a5 e (24 A0 25 F 3R IR B IR VR R 100 mg)
100 mL AR, I S AN iR AR R B 20 R,
UEAT , B UG AE Ry A3 ot T o TP T 5 T R P o) e
2RI A KEIE S R B ORI S R R C O IE S 2
BT D XRG4S 20 10 me, K5 % FRE , 43 & 100 mL %5
SO, A R 205 5850, 0 AR X B O
TR 5 R i R T R M 6 R L AR 1.0 mLL,
F A %I B C 2% D A4S 3.0 mL, B
100 mL #5500 b, I 0 B 28 20 8, R 0 TR A % R
AV T
2.3 LTEMAR

Fie BERAS AN Ak T Be i VR A AR RS % IO R
T o, AR T T S A AR VA T, R R IRV 20 L,
AT, R s B AT, 2 H%
A2 RS T A W B I, O vk & e
R4r (LK 2) .
2.4 HBIAMERE

JEHREIR: BUE AR  (254 nm) F A8 24 h 3R
Tl WR 56 SR 25 mg, RS B FRE , B 25 mL 2SR,
VRN T i B R R A0 PR BRI VA

AR TR R v RN IR R 25 me, WS ARE , B
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25 mL I, 0 30% i3 A AL S 5 mL, CE 5 min, il
IR R R 2 5T, BRI ot 5 W o

PR R : U ER R o A IR 76 S5 R 25 mg, KSR E , B
25 mL AHEJHHT, N 1. 0 mol /L LR 1 mL, UE 10 min, 43
B 1.0 mol /L A A ALEN 1 mL, JINES 71 e 2 2 BE , %
A7, BRI

BN IR - R P98 1 R i JORE 25 me, KSR E , B
25 mL A, M 1.0 mol /L A ALAN 1 mL, i &
10 min, 23500 1. 0 mol /L $h AR 1 mL, i 77 4% B £ %
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o I A - R T I R 1 R A i, 0 i) A
60 C 2 FHCHE 24 h, BUH L B =1, B R E
25 mg, & 25 mL AR, SRR M B2 205,
257, RIS i R

e T A TR« R T v P R I ek o, 4 i) A Ui B
g 25 °C HFHAHREE R 92. 5% S s 10 d, U, ik
F YR AR B 424 25 mg, B 25 mL BRI, A
PR R 2 20 88, b 5T, BIAS I i i T o

AR - HCER [ 8 T R I k3 o, AR i A8 ik 3k
VAU

2w B R A R 08 20 L, T AROA €235
A, 30 S i P (DL TR 3) o 4 06 i AR A — Ak 3 A%
AR ILER 20 SRR S A T A bR SR
J7H G TR IR IR ARG  He  F )RR
AT 2RI A &8 (58.60% ) W& e8I, G ) sk}
TESROR S T 28 0 A 2 5 (2. 10% ) W, 2 W 1E 58
B AAE TR 2 R ff = A 22 0 A A2 T 2% i St
ATCARA , 22 B A S RO LT R R S AE Y
FLEARE o
2.5 HMXREE

PR AR 1R 2 T R 56 % R 10. 81 mg, 24 5T A X R
i 9. 74 mg, Z% 5 B X BE L 10, 21 mg, Z4 Bt COXF HE
10. 30 mg, ZJ5 D 10. 77 mg, 45 % R, 40 B & 100 mL
FE I, A ARG R 2 20 B 5850, 43 A S ok Bt it
BB o K 2 L R A IR T %o R U AT 1. 0 mL, 4%
i A,B,C,D I 4 W 4 0.30,0.75,1.50,3.00,4.50,
6. 00 mL, 73 5 '& 100 mL 255, HE I R 2 205,
Y RHTE B X BRI o BOUTR B % BRI AS 20 L, 4331
AR TS, 10 St i 8] o LA vk FE O A AR e
T AR N AR A 22 il A v T 28, 75 B0 A o 25 SR L3R 3
2.6 BERMKERFITHE

IR 4 5 24 ot R R e T R 1 6 M a6 v & e i

AU
0.107
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0.067
0. 047
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0
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A KRB B. RALHR C. BRAIR D. #aL IR
E. &R ak IR F. &3 ak R G. ZiBHR
A3 IR G RORAE G A

REF TR A T 5 R R TR R IR 1) Hh R R 2 LR
MR F S5 5R03R 3.0 0L, 24 A,B,C,D KIEH F
PIANTE 0.90 ~ 1. 10 Y Bl P, SOASRE R A B 5 %) BE 0
2.7 BEREAR
i 2 W BT B % BRSPSV 20 L, AT 6 IR HEA
TR A, T i i (8] o 5 SR L35 30T DL, A 2 RG 2
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A2 FJ Fe G RAEIRERIESR (%)
Py R A B X C ZFED HAEANRK R BRI
FJ GJ FJ GJ FJ GJ FJ GJ FJ GJ FJ GJ
K AR 0.02 0.01 0. 003 n/a 0.15 0. 04 n/a n/a 0. 08 0.07 0.27 0. 20
RBAHIR 0,02 0.01 n/a n/a 0.15 0.03 n/a n/a 0. 06 0. 05 0.27 0. 14
FACB AR 0.04 0.01 0.003  0.004  0.22 0.05 n/a n/a 0. 09 0. 09 0.47 0.16
B A 3T 0. 06 0.07 n/a 0.004  0.15 0. 04 n/a n/a 0. 05 0. 08 0. 30 0.28
AL IR 58. 60 2.10 0. 020 n/a 0.08 0.04 n/a n/a 0.03 0.08 58.77 2.30
BHEAT 0.02 0.01 0.003  0.004  0.15 0. 04 n/a n/a 0. 06 0. 06 0.27 0.18
HIEHE 0.02 0.22  0.003 0.010  0.15 0.02 n/a n/a 0. 06 0.07 0.18 0.37
Ein/a AAMEH K 4R,
A3 FTEFERAELER
P KBEXAER(n=06) RE AFFERE ek (n=6) ZEMR  HAR
)3 75 A2 r ZHEE (pg/mL) BF  RSD(%) w@kHE(%) RSD(%) (ng) (ng)
% A=39128C-510.92 1.0000 0.1081~2.1620 0.51 6.63 1.98
XA A=59095C-1772 1.0000 0.2922~5.8440 1.5 0.22 98.92 0. 62 5.74 1.72
BB A=53417C-581.6 1.0000 0.3063~6.1260 1.4 0.19 99. 11 1.34 5.63 1. 69
KR C A=-50704C-1647.2 1.0000 0.3087 ~6.1738 1.3 0.13 100. 04 1.02 6.15 1. 84
ZED A=47479C-1292.2 1.0000 0.3212~6.4232 1.2 0.32 99. 48 1.43 6. 41 1.92
JE R 6 h NI RSD 7 0.4% , ULEHZ T A 76 6 h INFRE ) 5 4%

2.8 IIEEYORRE

HUAS iy PN 25 40 A 33 i (249 R 24 1 6 R 0 I R i
100 mg) , K5 BHRE , AT 12 45,43 51 E 100 mL 257
H R AR A, B, C,D Bk EE N 100 pg/mL
X BRI 0. 3,3..0,6. 0 mL, 45 3 1, FH i shAH# B
FRNE  BRAT A5 44 0 0 e B 2R 24 1 A T T
W5 o e 19 0. 03% ,0.30% ,0. 60% ;5 5% J5 2 4y i
TIARTE B B2 F2 5T 8 LRSI O 10 min, i
B 08I B U AT Ry A ot T o 0 R 2 B2 I
A,B,C,D X R ShIE &, F I A i A B A 1 mL
HEr 3 g AT B VA TRVE A X B o V5 YA o R 2 o B
TS O IR SR TS 20 WL, A3 BVE AR 1S4
TSRO B A% AR A T B3 A A 45 2% B 1
S TR DR R LR 3,
2.9 TEERSMRNE

K 2. 5 TN IRA 0 IR SV OE B, A
RAGRERL R Y PR B, L 20 pl AR AR 6354,
ICSE R S (S/ N)3 2 1 R iR 40 1 A
FR, IEME L (S/ N)10 1 35 e B RR 45 R W3 3,
2.10 REMRE

BEh iR WA R S A (F ) 41654 20160102) 38
WA, $ 2.2 TR Jr ikl & gk im0, 1,2,
3,4,6,8,12,16,20 h IFUZHL 20 pL 7 A A @31, 32
ST P TR A N AR T L PR B R A% T A
AR T R RSD, LAVEM VS WA AR 8 Ik o A% B A FE
20 h (NIETE AR RSD M 2.9% , A2t A ANfa e (7

20

Ji B K% CAE 20 h NS RSD 43510 1. 6% #1 0. 9%
KT 2. 0% ; 2450 D Ak th 5 HA BN e K24 BT 7E 20 h
W RSD 7 0. 6% ; i 4+ i#E 6 h N RSD 4 0.2% ,
F A RV RE 6 h INFaE TELT o
2.1 AR

{0, 3% A% . 0 3% 4 1% | Phenomenex Gemini Cis £E
(150 mm x 4.6 mm, 5 um) , Phenomenex Luna Cs
(150 mm x 4. 6 mm,5 wm), %¥/E % Spolar Cis £ (150 mm x
4.6 mm,5 wm) M 57 Inertsil ODS — Cis 1 (150 mm x
4.6 mm,5 pum) , HA S RFEA S R BRI 2. 1 TR
ARG E HPERE W 20 wL, 7 A A 354, 0 g .
25 TRV Fp 28 1) €3 A 6] 40 5 5 JCBH B i , A 4
o AT Y RIS R

FEIR AR 2 5B E A 25,30,35 °C, Hofth 25 F R
FEAAR AE SR 2.1 TR RG08E APEE I 20 pl, i
ANBAHETEAL i 7 s ] 45 AR AE 25 ~ 35 C A1k
SN, 23 B EE KT 2. 0, F6WA 7 v b A TR i

Tk K5 A ) E M 0.8,1.0,1. 2 mL/min, H:
A5 R A AS R R 2. 1 TR R G008 MR
20 L, VA VROAH £ 35 A, 90 5 ik B o 45 5 O 1
0.8 ~ 1.2 mL/min Z2fLVE I N, 43 B K F 2.0, 5%
HH 5 e X 30 T P 54
212 HmEElE

L6 AN RS WFAN, #2 2. 2 TR 7 vk ) A5
AR, R R L 20 WL, TR AR €%, i 5t 60 4%
B Fe MR IR TR 2 o i 25 SR LR 4,
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k4 B RHSBAEHRMNEER (%)

I % &R A X B &R C &R D H A A A B &R
A 0. 024 0. 004 0.013 n/a 0.038 0. 063 0.10
B 0.135 n/a 0. 065 n/a 0. 041 0. 068 0.27
C 0. 350 0. 005 0. 026 n/a 0. 060 0.079 0. 46
D 0.120 0. 004 0.014 n/a 0. 024 0. 040 0.18
E 0.137 n/a 0. 066 n/a 0. 042 0. 067 0.27
F 0. 356 0.033 1. 854 n/a 0.036 0. 060 2.30
3 itig R M (ZR 5T €, SARHE SR 5 T A P e 1) Y 2% ot

3.1 BIEFMHERE

AR TR BT R PR AR PR, 25 S BRI (R 240 AL C,
D AR AN 2 T W U o 4 RO [ 24 e e S [ 2
JEORHIN 2 €335 25 1, 45 SRR A4 0 A I A T
HE 5 [ 24 B 7 000 45 P, Al X 2 o I G T4, R
T 36 [ 25 BUR IR AL T D, IR L FEZ (3% 25 1 T 24
D R XERE A, P B3 5[] 29 102 min, (R IL , 2 18 55 [ 24
B R o 1 SR A EAT AL, SR R T 2 A6 FE R O 6 1 v T
WR B , P = M LU B0 i A% P 2 553 1 4 5, DA TG 4
T4 5 A BRI ] I35 B0 R4 B o USP 39 JEURHRI A F
432K FH 240 nm K 293 nm VE NI K ASBFIE HR 2R
FHRCPE K 240 nm K2 293 nm [ BF G0 43k 428 5 op 4% 24
T AR, A A AR IX 2 A T o o A —
L, 293 nm FLLL HOFFS, L BEHE 293 nm A AR i
A W TR A o ER R S WAWR TR - 6 A= b b Ty
R FH BRI 255 22 | 45 ASAH R, Bk 3k 20 A A el
BETHE, [RIEORAIE 32 06 5 45 2 T 0 4 85 B R B 20K
3.2 HINAL

] P 2 SRR R 4 oR FH A 3 — RS - 8 -
SRR R LA R A B T 25 %A B R I £ AR N
3 - HIFEEE -8 - IR 3 - AL - 8 - FRIR IR
3 - AL - 8 - JRER O TR o3 — AL B — 8 — SRR RE
SRR UG TR} R AR R 2 R P A
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