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Determination and Limits of Related Substances in Tamsulosin Hydrochloride

CHENG Dong, XUE Minhua, QIU Xuhua, ZHAO Shuqiang, LU Yihong " ( Jiangsu Institute for Food and Drug Control,
NMPA Key Laboratory for Impurity Profile of Chemical Drugs, Nanjing 210019, China)

ABSTRACT . OBJECTIVE To establish a self-contrast HPLC method with correction factor for determination of the related substances
in tamsulosin hydrochloride, and validate the limits of impurities based on the prediction of genotoxicity using Nexus 2. 6 software (with
Derek and Sarah). METHODS ZORBAX SB-C (4.6 mm X 150 mm,3. 5 pum) column was used for the determination of correction fac-
tors of the eight known impurities in tamsulosin hydrochloride with mobile phase consisting of perchlorate buffer solution-acetonitrile by
gradient elution under the detection wavelength of 225 nm, the related substances in tamsulosin hydrochloride were determine by self-con-
trast HPLC method with the correction factor, and the genotoxicity of the impurities was predicted by using Nexus 2.6 software.
RESULTS There was no significant difference (the deviation is within +0.02% ) between the results by relative correction factors and
external standards. The validation test showed that the proposed method met the requirements for the intended analytical applications, and
the predicted result of impurity T by Nexus 2. 6 software was positive (ICH M7 class 3), and all the others were negative (ICH M7 class
5). CONCLUSION The established method is rapid, efficient, accurate and sensitive, and a limit of 0. 1% is established for each
known impurity according to the predicted genotoxicity. This study provides a basis for revising pharmacopoeia standards.

KEY WORDS: tamsulosin hydrochloride; correction factor method; self-contrast method; related substance; genotoxicity prediction;

impurity limit
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Fig. 1 The structures and sources of tamsulosin hydrochloride and its impurities
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2. 6 fUASIEL AL BE P 0N KA (9 [E] Lhasa 22 w]) 5 I
W SN st w SR EU AR AN BRI L A
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LA IR T pH & 2.0, /K% 4 000 mL) , B
F R N BB YRR .0 ~5 min, JR3HAH A 85%~78% ;
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Fig.2 HPLC chromatogram of system suitability solution for related substances testing in tamsulosin hydrochloride
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Fig. 3 HPLC chromatograms of degradation tests of tamsulosin hydrochloride

2.3.4 RIEWNT() 0B B H L BER
FEBRTR 3 A Ah AR 8 OB 35 O FR IR R B
5% AB.C.D . E F H T RZMEHFTIE,
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BB E 1 9 S ECO RE N T 45 2R 28 IR
AB.C.D E F H.IHIER T35 K 1.0,
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1o ARHE A2 25 2% W 8 i B R 48 ) (4
5 :[H]GPH3-1) M G %K, 44 it A B .C.D (1%
IEBEFAE0.9 ~ 1. 1 JuE N, w] LU 42 3 8 1
H SR & 5 2400 EF H T R E R 7
0.9 ~ 1.1, A] SR AR I R 1 3 B4
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Tab.1 Relative correction factors (f) of impurity A,B,C,D,E,F,H,I of tamsulosin hydrochloride
HPLC Shimadzu Agilent Thermo Average
/Name Slope f Slope f Slope f f
Tamsulosin hydrochloride 21 116.41 / 21.05 / 0.3416 / /
Impurity A 21 170. 40 1.00 22.17 0.95 0. 3592 0.95 1.0
Impurity B 21 507.27 0.98 21.17 0.99 0. 3467 0.99 1.0
Impurity C 20 750. 02 1.02 20. 17 1.04 0.3213 1. 06 1.0
Impurity D 23 554. 88 0.90 23.30 0.90 0. 3785 0.90 0.9
Impurity E 49 991. 25 0.42 49.79 0.42 0. 7945 0.43 0.4
Impurity F 18 505. 58 1.14 18.28 1.15 0.2917 1.17 1.2
Impurity H 27 659. 43 0.76 28.40 0.74 0. 4563 0.75 0.8
Impurity I 16 862.91 1.25 16. 45 1.28 0. 2598 1.31 1.3
2.3.5 RERFIERR  BC2.3.37HURNRAXS  HET, LUMEMEL (S/N) =3 TR, L S/N =

MW, 2B e 1| oL & H 0
0.25.0.1.0.05.0.025.0.01.0.005 wg (IR A AW,
A3AVE R S9 .S10 . S11,S12 S13 S14 % R 5 725 Wk 7%
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x2 #HMBEEFF L ABCDEFHIHBINRM
EE R
Tab.2 LODs and LOQs of the impurity A,B,C,D,E,F,H,1

of tamsulosin hydrochloride

LOD LOQ
Name

pg-mL™" % pgeml™' %
Tamsulosin hydrochloride 0. 025 - 0. 100 -
Impurity A 0.010 0.000 2 0. 025 0.000 5
Impurity B 0.010 0.000 2 0. 025 0.000 5
Impurity C 0. 025 0.000 5 0. 100 0.002 0
Impurity D 0. 025 0.000 5 0. 100 0.002 0
Impurity E 0.010 0.000 2 0. 025 0.000 5
Impurity F 0. 025 0.000 5 0. 050 0.001 0
Impurity H 0. 005 0.000 1 0. 025 0.000 5
Impurity I 0. 025 0.000 5 0. 100 0.002 0

2.3.6 AEHE HUSS M ESIAE(S pg s mLT)
HEEEHERE 6 U, 245 R Won Eh RN R P o 54 2 A4
Jo Vg T AR A X A 7 O 25 (RSD) fH 41 7E 0. 11% ~
1. 02% Bl N, BERERG 25 5 R AT .
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o ORI ST X B S 1 mL, IR R )3 i O
FEIRE R A RS, FEALE 6 (ke i fE R
PEUER SRR T . EE WSS R BN, il
VETRIMBR 290 24 T 100% KR E ¥ B (45 2L %0 4% 5400
SERREE R 0. 1% , BV B Ry Spg - mL™") B, SRR IH
KP4 O 2% &2 M5 R RSD (E 4 7
0.46% ~1.19% {EREIWN , EE M R
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o AT AR I ST X IR 0.5.1 FT 1.5 mL,
TN BV I EARRE B 2B $250 VB K
15 3 AR BE IR I, TSR B & 3 A
WHERE ST HT o WA BE 45 5 B, A i 3 O bR 29
AT 50% \100% 150% PR e & (4% 2= vk )&
2.5.5.7.5 pg - mL™" )i}, 2% A .B.C.D.E . F H,
7 3 [m] i 56 45 5L 43 51 ok 101.18% , 101.35% |
102.70% .103. 70% .100. 44% .98.36% .101.65% .
101.00% (n =9) , YERA B B AT
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TR ST X BESL AR 1 mL, InAs 2940 24 F
100% B EEHR FE I B R i 0T i AR R R 20
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124 h A FoE HEEE AR R R A TRAE 24 h
W& TR A RSD {H I 7E 0. 49% AN, R
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Fig.4 HPLC chromatograms for durability test of tamsulosin hydrochloride relative substance reference solution by different chromato-

graphic columns
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Fig. 5 HPLC chromatograms for durability test of tamsulosin hydrochloride relative substance reference solution by different HPLC in-

strument

2.4 R ENE FR4 A SRR SR, 445 EF H I8 0F

IR R IR D = B VBRI BB RE 2y B4 0.4.1.2.0. 8 (1. 3 A iE R 32 43
Br, A s s E P A 5445 A B .C D \E B B0 HRA TR & i, At S SR 2% B 3 B A3
F H I {54} [a] — 800 ki, 24 A B .C. D ¥ A BXTREHE S, 45 R W% 3,

R3 ZRMERFFUEKEAXRMUMEER . %

Tab.3 The results of sample analysis of related substances testing in tamsulosin hydrochloride. %

Company Company [ Company I Company [

Lot No. 20171103 211102 211103 211104 639220601 639220602 639220603 20170203 20170302
Impurity A 0.073 0. 050 0. 063 0.035 0.015 0.017 0. 055 0.039 0.039
Impurity B 0.011 0. 009 0.011 0. 003 0. 008 0. 004 0. 005 0. 006 0. 007
Impurity C <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Impurity D 0.002 0. 002 <LOD 0. 002 0. 002 0. 002 <LOD 0. 003 <LOD
Impurity E <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Impurity F <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Impurity H 0.002 0. 002 0.016 0. 002 0.002 0. 002 0. 001 0. 004 0. 003
Impurity I 0. 004 0. 004 0.010 0. 007 0. 008 0. 007 0. 002 0. 002 0. 004
Other impurity 0.010 0.012 0.034 0. 007 0.014 0. 009 0. 007 0.013 0. 007
Total impurities 0. 101 0.079 0.134 0. 057 0. 050 0. 041 0.070 0. 068 0. 060

WAL P AR R K AP B SR A C A B 2, MR 7 ak Al
XHERA B P R AR 3 R IAREE e AT R RS R R (AL £0. 02% DL, 4
PR A 2R L RTINS IE I TR R B SR JEA—EL AR LK 4,
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R4 BBERFFURAEREATHERS B H X REA) GOMrEB) AR MEERILE . %

Tab.4 Comparison of the results of related substances testing in tamsulosin hydrochloride by relative correction factors and by external

standards. %

Low concentration

Medium concentration

High concentration

Name
A B A B A B
Impurity A 0.118 0.134 0. 162 0.173 0. 206 0.226
Impurity B 0. 057 0. 064 0. 105 0.116 0. 151 0. 168
Impurity C 0.046 0. 055 0.092 0. 108 0.138 0. 151
Impurity D 0.047 0. 056 0.093 0. 108 0.138 0. 149
Impurity E 0.042 0. 050 0. 084 0. 100 0. 126 0. 140
Impurity F 0. 056 0.051 0. 094 0. 102 0. 140 0. 152
Impurity H 0.045 0.051 0.091 0. 100 0. 136 0. 149
Impurity I 0. 050 0. 059 0.093 0. 106 0. 136 0.152

2.5 ZRFEHREAR

2.5.1  BALERERR AT
HE M RAEL58 , 5 A Nexus 2.6 2F (145
Derek Fll Sarah #5178 ) #5171k A4 1) 18 1% 25 1k 700300
Derek F5703H 5 8 324 % 5K SCHR | 8 324 5005 1R 46
P4 W e B8 v BT UG T 448 7R 45+ T
ML AP f% B P . Sarah R L F Gi 1|2

2N
= +:
Fl/%\ ,én%

23 E IR IR T o I

A PR VTS L JRE P XU A W 4 4 e B, B A

5, Ames JEARSCIG R Ak G RL 1l RILER S

RS BBRERIFLAPEEFETNLER

Tab.5 Genotoxicity prediction results of tamsulosin hydrochloride impurities

EYRBAL TR ABETOR A ICH M7 73 264 5K,
TE CARRRAH R B 0 J50kL 25 (APT) %) 8 A2 1%
ST AEREE TN . TR REE R (QSAR) ££
ARG EPAGEE R R, IR R 0 i T BAT ke
S (LB RS, B EE SR O F A, ICH M7 7926
32 A A BT O B ICH M7 432508 5 26, 45

Name Derek Sarah Alerts Eexperimental data ICH M7 class Overall in silico

Impurity A ...D ..DD / Carc: Unspecified Class5 Negative
Tnactive Negative Ames: Unspecified

Impurity B ...D ..C]C] / Carc; Unspecified Class5 Negative
Inactive Negative Ames ; Unspecified

Impurity C ...D ..C]C] / Carc: Unspecified Class5 Negative
Inactive Negative Ames: Unspecified

Impurity D e8ee0 880 / Carc: Unspecified Class5 Negative
Inactive Negative Ames: Unspecified

Impurity E ...D ..DO / Carc: Unspecified Class5 Negative
Inactive Negative Ames: Unspecified

Impurity F ...D ..DD / Carc: Unspecified Class5 Negative
Inactive Negative Ames: Unspecified

Impurity H ...D ...O / Carc; Unspecified Class5 Negative
Inactive Negative Ames: Unspecified

Impurity I ...D OO0 Alert027-Alkyl halide Carc: Unspecified Class3 Positive
Plausible Equivocal Ames: Unspecified

1 : Inactive — AEHISEHARICACE] Derek Btfiffrf Ames 13t (& fpA BRI BRI ; Negative — ZEIIZSHITE Ames TXEFHE N BATE, BIASHAT 18 f4 37 s Plausible — 1
SRS LIRS SCRRZ A I i, B BAT 3843 s Equivocal — JCIEARIECUA ARG R RO I s (R VAR TR To00 , DRI U T 1

Note: Inactive — the query structure does not match any structural alerts or examples in Derek which show activity in a bacterial reverse mutation assay ( Ames test) ;

Negative — the query structure is predicted to be negative in a Ames test; Plausible — the weight of evidence supports the proposition; Equivocal — a strong argument cannot be

made based on the training set compounds and any hypotheses generated for the query compound for either activity or inactivity in a Ames test. In the absence of a strong over-

all signal, an equivocal call has been made.

T 2 e

2024 4E 6 4559 B4 11 )
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2.5.2 JRBDAGRRIE  BPFPTN A5 R R Eh R A
WY IR T A AL R R 454 - Alert027-Al-
kyl halide, 4514 UL &1 6, % 5 b Ak ) H A 5% AL P 46
Fay, AT RAIE i 55 DNA Bl B 0 238 4% 5 AT S 0z A= i
DNA &9, - R AE T . Derek Zd 2 H Ames
RIS 25 FER Y] — G — e b s A A — e B
RANE . I, ERARIH R % 2 20 Jot 11 00 B0 &4
FO PR, ICH M7 702600 3 26,

Alert: 027 Alkyl halide (from KB: Derek KB 2023 1.0)

Alert description image Match with query compound

R1=Cl, Br, I

R2, R3=any Impurity I

6 HMHERTFLMINETEME
Fig. 6 The alert of tamsulosin hydrochloride impurity I

i TCH M7 (R2) H5 5 J5UU CFA R 1254
fhy DNA S 7 (e 08 ) 2 I 1L IR 3 1 300
)7 5 3 KA LA 5 ORI 2
e EIA AR e 21, K2 R W
R B2 51 B (TC ) s AR B T 4 B
SR A BB A R TR el
FI T 5P £ R 25 A1 90 e ) 915 2 I 9
BB WU TR 1.5 pg - A BRI A1
SIS F AU 1 x 105 {0 B S ™ . ALE
TTC (8 AP A T (A58 1)
SRR (% ) = Tac%é(*fg'.dd-% X 100%
AR
SRR 9 R 200 g - d
HEIRTTC (2 1.5 g - 4 HHEE 200 X ORI
0.75% . HNERRRIHZR T E0EE H 245 257 B3Ik, BT A
R TIE B 5 T BP0 USP 26 o £ b
RN 0. 1% . M. % T A A
BT RIS 2 R R e 2 T 9Bl 2, 2
D28 ICH Q3A 2R RERRTER ) f S 22
Bk T REE R 0. 1%
2.5.3  JUAZRAMREE LA A A e b
B P T B B ICH M7 43200 5 3 78
5% EP i USP 2 B 5 Shi i 20
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FOHATRRRE N 0.1% , EP F1 USP $higiH &
B A S bR v BRI - B A R 4 T 1 0
T ARG R X BRIV TR R 1 1 AR (0. 10% ) 7 2
WALEFRUE BRI A R ek B s
Z%J5i A .B.C.D E F H I {8 i} ] — 3500 (i g,
Hig AR IR IERN 7 (445t A.B.C.D E F H.I
KIER T %k 1.0,1.0.1.0.0.9.0.4.1.2 0.8,
1.3) JG R K F %o B v i 0 T AR (0. 19% ) , 3
by B 2% S5 06 T AR A5 R X A VR 174 3 i T R
(0.1% )7 o BT @ 7 InAL 1E B 11 3 14 A
B 5% B AEAG I 25 2% 5 1) 5 it IsF, 55 0F IRV
WA TR RRHEA T EL AL, 4% I 174 W6 T FR AN A5 DR X6 BEV T
TR, B, PR RLE $55 9119 0. 1% 5 EP
1 USP FR7EF 19 0. 10% [l F8iR A —3%

3 3
3.1 Ak key®E

SHM- AT WG A5 R W BRI R P S 1)
B RIS h 225, 2 F1279. 8 nm, ££ 225. 2 nm ¥
KA BE 29 /2 279. 8 nm ARG RERY 3.5 %,
ERTRIA R T S AN [ A il s o 4 ) 45 T 223
1225 nm PR IEATAH KY BAGAT BT AL T Eik
2 PRI E SR, 7E 225 nm T A &5 L2k
AR ESFES o [FEF, EPLL. 0 1 USP2023 FRifiH#h iR
WRE AR RY) B A BR AT T 225 nm A K
HEATRR o 25 b AR IERE 225 nm AR ERIRIER
VA PR/ iEoail 3
3.2 waAs ikt

R EP #1 USP R RIIR P E bRty o it
i 1 RLE AR sAR A= sliAR B(70: 30) 5 B2 Uk it
I, S0 C 5250 D Joik A 300 &, MR 5] 3%
DLIELT, it At L 9] 1) 55 B 0 DG I 24 5 4 1 ROR
KIRBRAR . P, ABESE R FE 115 EP 1 USP Fp i
AR TRl A Sl AH L B DL s R ER 2 v O T S AR A
LI RTEAE B, B4 T RN 7 3, bz
S WA B2 BRI 7 5 T DA S0 o3 B Eh BRI R B 2 [
H8 ANTFIZRT, 2850 B FIZR 0T B 2 Al A fR B ) ]
2.5 min ZJ5 0, B RY &% LI 7, %k ] DL
EP 1 USP $h IR B bRl A7 W) S 7 12 1 #107
2 BIFHEATRIN , B A I AR
3.3 EEANEE

A FEAETTIEIT W R I B S 09 ZORBAX
SB-C. s H) (35 AT N e 45 1 M4 1(4. 6 mm x 150 mm,
5 wm) FIELKS 2 (4.6 mm x 250 mm,5 pm) [ 2 Ff

Hh [ 2720 5 2024 4F 6 H 5 59 5 11 )
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Impurity E

= Tamsulosin hydrochloride
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A - EP method 1; B — EP method 2; C - the established method.
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Fig.7 HPLC chromatograms of mixed reference solution of tamsulosin hydrochloride and its impurities

OGS FEAT IR, 5 R A C 52800 D (5% e
Bt A SR T @RI A B /N T LS A
I, BF T e FEHLAS 3 A 3% AL (4.6 mm x 150 mm,
3.5 wm) 5, & AR B 73 B B AT 5 20K kS
FHE T A5 R ZORBAX SB-Cjs {4 3% £
(4.6 mm x 150 mm,3.5 wm) il YMC-Pack ODS-AQ
ERER: (4. 6mm x 150 mm, 3.5 wm) 43 B RCR, % 41
A3U 2 [A) 43 B B R T 2.0, IR ZE FE I, C g (1
TEAE IR RLAR XS 22 5T € 5245t D (43I DL K 2%
BT A AR 1§50 (8] 1) 43 25 A — E RS,
3.5 wm RLAR BYIEORLG T R 2% 519 43 B ROR AT
34 MEHIZAM

3 AR O U ER R IR W 3 J5Uk} 24 4%
ST IR KW o3 A, 45 R R 25 2 R 2%
J B AR A AR T & i A 0. 1% LUF, % B B it 7E
0.2% AR, SA BT KPR o Al RRE LA
Z IR RNZEAHTE], DL 8, AT DUHEI 3 52 It 24 4
NG T LA —E, TR RS Al
P BT E R R Y gk i F O N TR R (<
LOD) , Bl ¥y 2% it D & & <0.003% , Hd B 5 A
KPR HZ,3 R AR TS
297 0. 01% RE LG R 5 B FIZ% i I, Aol 45
SERTEAFHERIANZ 2 Fp AR ) & s a3, 25

T E 2528 2024 4E 6 H 5 59 5 11 )

Halifk TESE RGO, A B 2l A T 2%
IRV BT LBREE ST o A Al AE S S48 ) T8¢
EE RN T A0 Al T RS 25 A 73
TN 0.06% , b AL G2 i A (73435 55
0.04% . 721 A AE I L LRI EREY F 5K
PR T RO AE G, DL 1, 3R AR 7 Aol vy G
Tz bR 22 AR 0L, R B S ik
0. 1% BREE(E I S0 a3y, 45 & T2l 411k 2 o ik
BLEANR B IRA IR A T 2 il 1t 43 iAok vk
DERRINER D R h 4T A I . WY,
A A — 2B A B B T2 a4 il s o R 1 4%
E IR VPR BOR R SRR BT A 19 SO A B, 32 e 7
i R T i KT

4 & it

AWIFEHE L T IE P11 28003 B B0 ik
M FRMRIBR D o A R 5, Ik A b 45 R 1
U o IRIEARF N 2 i (EP) 715G [ 245 it (USP) Y 2%
(R FRIL R B R AT S SRR AT T 33
—3E RATI IR N 1B TR0 A B ik 5 2
SRR U i, S v 1 ARSI 8RR 5 1 ) R R o
AR SCESE I TTIERS 3 AR R il 2E A 5 ) o
R, 452 R A Al AR 7 I Eh PR AH R 2 3 JRUREZY
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