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ABSTRACT OBJECTIVE: To establish the method for simultaneous determination of four known related substances
(olmesartan, olmesartan ester dimer, olmesartan ester alkene, benzothiadiazine impurity, called impurity A, B, C, D for short) in
Olmesartan medoxomil hydrochlorothiazide tablets. METHODS: HPLC-principal component self-control with correction factor
were adopted. The determination was performed on YMC-Triart Cs column with mobile phase A consisted of acetonitrile- 0.015 mol/L
potassium dihydrogen phosphate solution (pH adjusted to 2.8 with phosphoric acid) (70:30, V/F), mobile phase B consisted of
acetonitrile-0.015 mol/L potassium dihydrogen phosphate solution (pH adjusted to 2.8 with phosphoric acid) (15:85, V/V) at the
flow rate of 0.8 mL/min (gradient elution). The detection wavelength was set at 265 nm, and column temperature was 25 °C. The
temperature of injector was 4 °C; the injection volume was 10 uL. RESULTS: The correction factors of impurity A, B, C, D were
1.42, 1.17, 0.89, 0.92, respectively. The linear range of olmesartan medoxomil, hydrochlorothiazide and impurity A, B, C, D
were 0.252 7-7.580 0, 1.152 1-4.562 9, 0.244 0-18.299 0, 0.244 7-3.670 8, 0.265 2-3.978 3 and 0.149 9-4.497 3 pg/mL (r=
0.999 7), respectively. The limits of detection were 0.084 2, 0.050 7, 0.081 3, 0.081 6, 0.088 4, 0.050 0 ug/mL, respectively.
The quantitative limits were 0.252 7, 0.152 1, 0.244 0, 0.244 7, 0.265 2 and 0.149 9 pg/mL, respectively. The results of
intermediate precision, stability (24 h) and repeatability tests all met the relevant requirements. The average recovery rates were
104.00%-108.04% , 102.00%-104.94% , 100.99%-106.89% , 92.00%-95.18% , 102.00%-105.06% , 103.90%-107.00% (n=3),
respectively. The contents of impurity A, B and D in 3 batches of Olmesartan medoxomil hydrochlorothiazide tablets were
0.90% -1.00% , 0-0.11% , 0.16% -0.24% , respectively. The impurity C and other impurities were not detected. There is no
significant difference between the results measured by the established method and by the external standard method.
CONCLUSIONS: The method has been proved to be highly sensitive and reproducible. It can be used to simultaneously determine
four known substances in Olmesartan medoxomil hydrochlorothiazide tablets.

KEYWORDS Olmesartan medoxomil hydrochlorothiazide tablets; Related substances; HPLC; Principal component self-control

with correct factor

Fe o TREIE P9 SE Ry B B0 IR 2 DA 32 o
X MR N R 12 , 45 S S 7 5 I R ) ARG IE A

B SE VD IH R AR 1 D IR T LR A 2k 2
Py, F 2010 AR AR F AR Erin®, 35 28 Pk o o B 5

VOISR A E R . R SE VD HE IR A B i T K S s
JI3 B SEVD I R  FAERE F A F5 S S R  aed H
BB SRS T K AR DT/ I 3 5
VDI AR TR OR o 2 B R VD IR U S e R 7 i B T
i (fay R Bl ) W B e, 76 02 il 70 w4 i A
AR BV I (TRIFR IR R A™) VB SR VD IR — 3R A
(RIFR“Z&JUB™) S VDR R (AR 2% 5 C7) MR
WE IR A (fRTFR“ AR5 D) BEATHEH ™. Forp, 6B A
e B VD IIG G B AR P A R A B o] PR B S D
SFLTR P i R RGP 2 T A 2 5 AR TR B S 2%l C 41
B S VD AER (¥ VR TE FEA 2% S35 2% S D 2 S S R 1) 5 T
H B A [ At 2 SR R AN AR R R, L
e R RO 25 i A RSE PEAIAN RS

BUA AR AE R FH 8OO (i (HPLC) YA I 5E 122y
HERAT S B REUE 5 03 B AR X252
2 B A O SCHR R A B, RO T2 5 390 i R 723
W SCHRAR B B 22, (X HAT S o 2 il 5 05 9 (9 3k
B, HEE TR R o FEt, i e,
IRIESE TS DT R B A SR B s AEAGHE T
2 Ty R 5, IR R B s kAT Ok
SR, HOR MR &, AR R . 3L, AR
R I B (3 5 OB HTE I E 1% D5 R 6
M SR i) 5 i, AR S U A R B, M LA

- 826 - China Pharmacy 2020 Vol. 31 No. 7

REASVER I 7 2R SR i) 5 i, TR AN A BIFSE Y
AFR o PR, A A0l N7 HPLC- IS E R (4 2
FI £ BT GF B SE Vb AH i S S R R v 4 T SR
JRCHEAT RGN , £ 8 1 24 it 3 A 5 VR A RABRE AT, L
SHRE S A2 A AR 2 52 5 R R A e RS
L BE— AR 2 B R o 4R E A SR
AR LR 1,

J ¢y
X O
HC:
\ "/ NH
o \et
0
AR A

}-HH HaN ]
Q ° . o\\s s//o
AN T

R C &5 D

Bl 4#EHEXMRENEERK
Fig 1 Structure diagrams of 4 known related sub-

stances
1 #
1.1 %8

XS204DU £ J5 43 2 —HLF K . XS205DU &I 5
2 —H TR XP56 B J5 4y 2 —HL T KO FE-28

T2 2020455 315 T



) pH T (Fi - 45 8 - FE R Z {028 ) 5 LC2030C B
HPLC Y ( H A SN ] ) 5 VD23 B BL2s T (il e o=
357 ) s SHH-200GD-2 R 56 BE A (FE P&k A SE B0 X 4%
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1.2 Zm5ikH

TR S VDI PR S E R Fr () B R R A
R 28 &), #5430 51 o 180OH029 ., 180OH030 ., 180H041 |
180HO042, #LA% : 7 40 mg B8 3L VD MG | 25 mg & S WE
W) 5 DA 3% ¥b 3H g X B 5 (HiE 5 : WRS170601, 21 i
99.9% ) . 4% 5T A X B (AL 5 . WRS170701, 46 JiF .
99.4% ) (A5 C X B &, (L5 IRS170701, 1% : 94.0% )
W LR G20 A BR S ] 5 S0 X BE i (M )
25 A BR AN H] L S . RS18002, 413 1 99.5% ) ; 245t B %t
BE S (S5 Cato A H) , L5 90-12-2, 45 . 98.4% ) s 2%t
DX Be il (Fik5 - JOL279, S : 99% ) L FWMEGR AT HE bk (it
5. TOL188, 4l i : 99.6 % ) W F |1 Vs A= W BB A FR
N 5- G A S ME R X IS (45 : 2-ZAM-51-3, 4l i
98% ) . S MEWE — TEAANT BE i (L5 : 2-CGF-118-7, 4l
i :97.24% ) W A /N5 K TRC A vl 5 Z 0 (3£ BCR 2
H), g al) s ARG R A i Al K o alidk oK .
2 FiEEHR
2.1 Bif&E

% FE . YMC-Triart C(250 mmx4.6 mm,5 pm) ; i
AR RS A A K 2 15-0.015 mol/L Wiz — S e ik (FH
W iR 18 1 pH % 2.8) (70 : 30, W/V) , W sh B K &
#-0.015 mol/L B R — 2 HH ¥ il (IR I 15 pH 22 2.8)
(15:85,V/V) , BREEVERL ; 1734 : 0.8 mL/min; K5l : ' rl
TR PSS , R : 265 nm AR : 25 °C; A B
HEFESRIBE - 4 °C 5 FAE L 10 pLo 6 BE VR AR P 1 W
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x1 HEERKBER
Tab 1 Program of gradient elution

fif{F] , min EIHA, % JiEIHB, %
0 0 100
5 0 100
60 100 0
70 100 0
75 0 100
80 0 100

22 BEEH&E
2.2.1  FRMIRA XIS BRSSP SH R X B
2712.5 mg AU A MEE X B2 7.5 mg, B T [ — &,
RERFRIE 170 % 1 A1) B B8 56 Vb JL il o v
470.05 mg/mL , UG HE R 5 BV A 0.03 mg/mL 1 32
AT TR A X B S VTR

2.2.2 FRJTON BRI

FREUZ% BT A X B 29 12 mg
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2% )i B X HE G 24 2.4 mg 4% )5 CXF AR 1124 5.6 mg 245 D
XTHEL 2 6 mg, BTN R R B FRE 435I 70%
ZIE T TR o 0.12 mg/mL A2 A S IR S IR
0.024 mg/mL AYZR T B X BE Sh 757 .0.028 mg/mL 1) 2% 5
C N BR SR A & 0.03 mg/mL A 4R D X BRI
2.2.3 MW B3 WV R A A ERE L B
F 250 mL B, A 70% 2 1E &, R ke b i 731
J&i , B (2. 250 W, A% . 70 kHz) $74% 5 min, F 70%
BB RZIE %4, 1 0.45 um JE e JE g, 3725
WIUET 5 mL, BUEUE, BIAS
2.24 HEXTHREW K% o B s i,
70% CNEFRE 10075, RIFS .
2.25 AERIEHER i SE VD IH g AU S I il 51
b5, FREUAS ARk B (29 24 1 3 1 B S5 Vb 4H il S S e
W I A R ) TR AT 5 2.2.37 T R 5 1 45 2 P
BHE
2.26 RGUIEMMER BT A XTI 12 mg 425
B X B it 2.4 mg 4% J0 C X BE L 2.9 mg B SE VDI R X R
mh b mg AR GHMER % D AUEE | 5- 50 AU AR A
SUBER — RARN IR 4% 3 me, B Rl — R, FH 70%
NG B AR T A 2R 5 B 2% ST C | B8 6 VD JHL R o o
W B 435124 0.012.,0.002 4,0.002 9.,0.005 mg/mL L4 4,
FAERE Z% )T D EBENE 5 A R A AR Rk
JRAEAFEA M 0.003 mg/mL () 2R G018 FHPEVA T .
2.3 REERAMERE

Hh 25 E2.2.57 T T B 25 U RDRHA IR S 2.2.67 30
IR GE AW, A3 B 2.1 TR gk S AR
FE ORISR . S5 BOR, 2S FUHTVRHE & 8053 H g4k
TeTHE, FE T Ko A 0 ) 43 25 BE 4K T 2.0, B il
Hdie B 95 VDA S AN AU S BE R T KT 3 000, BLE VDI
fiss | S E R 24 it A B C. D 1 £ 83 B 8] 43 5 o
39.60.13.14.25.80.42.52.44.73.9.99 min, AJ %1, A 5 HE
W GHEIE | 5-G A SR | A SUE R SRR JLAN IR
) 2RI BLEARAS B R B O T, HAN 235 e A i
8 AR AT A, A T L B R S
TEFPE . RG0S ) ik T LA 2,
24 EREMIAR

BUA 4t (45 - 18OH029 ) B8 36 V) $H il S S e R
20 J, W4, B 520 mg 4iky , KB FRE , B T 100 mL f i
o SPATIRICE 10y o L AVELL B, 55 51 5 403 53 S EA TR
Bl AL TR ROG B IR . (1) R BE IR < Jim AL 0.01 mol/L
R R 7 W 10 mL, = A B 20 min; (2) BB 3K : i A
0.01 mol/L & & fL AN 10 mL, % Y it B 15 min; (3)
AR A 3% 3 A AL S WK 10 mL, IR CE 4 hs
(4) BRI B AR A 80 CHLRR ik B 24 h, Bt
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Fig2 HPLC chromatogram of system suitability test
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TR AS it o 4 T D) BT AN 1 TR, el
VST 25 BT IR BT 3800 15 5 AR TG B R R AR
FE 5 LE B AR ST AR b O 4% 5 B i JE B v
K AEPAE T 2RI TERR Bk R AL BRI T
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“2.17I N S SRR iSRS, DG R
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2R RN e ATl . DU RN (KD 3
ﬁﬁfﬂf%(f) =K /K o ZER IR, BSEVM A, |
ASBER AT A B C D 1 Jo i R e 3 L 43 o
0.252 7~17.580 0,0.152 1~4.562 9.0.244 0~18.299 0.
0.244 7~3.670 8.0.265 2~3.978 3. 0.149 9~4.497 3
ug/mL. Z%J5 A B C HHXT T B 36 VD H g (4% 1 IR 749
Woh 1,42 ,1.17,0.89, 4% 5t D A X T 40 50 88 1 (1 7 1F [
T 1092, LMK R MIIERTHEEERIENFR 2,
2.6 WMRFIESRER

A3 AIE2.2.1742.2.27 U A% HE S VA OE it
R REE A TS, MM o 301,10 143 IS A
DB AN f P, 252, BLSE VD IR, AU SR AN T A

- 828 - China Pharmacy 2020 Vol. 31 No. 7

DR

mAU

mAU

mAU

T T T T T T T
0 10 20 30 40 50 60 70
t, min

C AR

t,min

DAL B

A EE
Fik

mAU
EEU e

20 30 40 50 60 70
f,min

E. AR i

U ETR
IR

mAU
SUER R

20 30 40 50 60 70
t,min

FOG BB RRE i
3 TRMRESHKERILE
Fig3 HPLC chromatogram of specific test

B.C.D A BR 435114 0.084 2.0.050 7.0.081 3.0.081 6,
0.088 4,0.050 0 pg/mL, & H#BR 435124 0.252 7.0.152 1,
0.244 0,0.244 7.0.265 2.0.149 9 pg/mL.
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F2 ZMHXREBRRERFUNESER
Tab 2 Linear relations and correction factors determi-

nation results

% ]Sy r LM, p.g/mL f
DI y=17175.99x—425 98 09999 0252 7~7.580 0

Bl y=37368 41x—158.94 09999 0152 1~4.5629

JFA y=12125.09v—544.57 09997 02440~18290 142
B y=1466598—423.70 09998 0.2447~3.6708 117
R C y=19091.38—333.01 09998 0.2652~3.978 3 0.89
JED =40 640.19v—96.95 09999 0.149 9~4.4973 092

o R IIR, WLV AR 42T A B,
&5 C. 2= i D & & RSD 43 %1 4 0.83% ,1.21%
0.99% .1.42% .0.61% .1.04% (n=6) , 2 Wi% 5 1k
[BY/508
2.8 HIERBEEIRE

PRI A B3 20 A AS [ SH ] (2 o) ol FRAH ]
TS AN [R] €A F HPLC G T . 42622670
D5 B TR, 45 6 0y, 32,17 TR i SR UEREIN R
SRR L 250, 12 00 R b 5 B 43 e TR B Y RSD
BI/NT2.00% (n=12) , RWZ 5 i ih MG B R AT
2.9 EKERILKE

FRE A T RS B RS VRS 2, 2L 9, BT A
[ AR BL A R, 2 BN “2.2.17 2.2, 27 350 T ¥ 3
i, 70% 53 5 R VAT (R BE AR 24 2% o R
JE) 50% ) (R2 W (A B AH 4 T2 BT B B2 19 100 % ) Fl
R3 VA AR BEAH Y T 4= B BE 14 150 % ) , 45 MR B2 VA T
Fril e 30y A3 2.1 W R i SRR | il 5k
kB, IS B B R . S5 R BRI
R2 R3 V45 L3 124 [N 3R 7 92 % ~ 108 % T ]
M, RSD #1/NTF 2.00% (n=3) , & W 3% J7 1 i iff Ji 4%
I IRCRIR IS 25 1R L3 3,
2.10 FBEMIRE

B“2.97 50 F RIS o R2 W, 40 31 TR
6 CHMFTHCE0.2.4.8.12.24 h 5, #“2.1" W F {43
SAFUEREINE e TSR R BN ZIE A E R
TFCE 24 hBPASERE , 440 A FI44 5T B 0 R RSD 43
MK 5.2% .6.4% (n="6) , HAx ARl 430 TH ALK RSD 4
INT2.0%(n=6);7E 6 CHMF T IRIETE 24 hINFRE,
6 Al I TR FR A RSD /N T 2.0% (n=6) .
2.11 it AR EE

BL2.97 3R B G f R2 VR, 78 A 6,335 5%
ARG OL T, 3 5075 5800 s AH B AN [ 4 L il [ &
#-0.015 mol/L W2 — A FliA ik (13:87.15:85,17:83,
VIV)] A6 3 (0.6.,0.8. 1.0 mL/min) A ] 45 1& (20,
25,30 °C )X & Hill 2 25 SR B 52, A L i Tl
R R BMAIET RGGE R AE0R, 3R AR L
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*3 EWERKLER(n=3)
Tab 3 Results of recovery tests(rn=3)

i%s i AR, pg WiE, pe TR, % RSD, %
REDHE R 25387 264.05 10401 1.08
R2 50533 52554 104.00 1.89
R3 758.00 818.64 108.04 142
FEEE ORI 155.85 159.23 102.17 187
R2 304.19 31027 102.00 0.63
R3 45629 47454 104.94 098
B A Rl 610.92 631.65 103.39 1.05
R2 1219.94 1232.14 100.99 1.52
R3 1829.90 1957.99 106.89 114
JB Rl 12229 115.07 94.09 149
R2 247 205.14 92.00 L1
R3 367.08 34873 95.18 0.64
JIiC Rl 13243 138.85 10485 115
R2 26522 27052 102.00 128
R3 397.83 47 105.06 095
JHD Rl 149.04 157.76 105.85 1.55
R2 299.82 31181 103.90 055
R3 4973 4811 107.00 087

AT (& FAT 2 0 45 B3 181 W% () RSD ¥/ F
2.00% (n=6) , FRWIZ Iy P HPE R A7 i PR 45
R TER 4,
F4 AMRKEER(h=06)
Tab4 Results of durability tests(n=6)

il FERRSD, %

) WEERE  FAME MEA BB RBic 2D
VB R AL 1.50 114 1.84 0.62 120 125
NG 1.66 189 174 121 134 145
AR 0.80 1.04 115 0.76 1.70 0.69

212 HF@mPLTEXNREENE

B3 AL (F1E5- . 18OH030 . 180H041 . 180OH042) ,
F1£42.2.3742.2.47 WUF J7 v o5 sl i s ORI B B ) IR
VSR, 2.1 N 3 2 AR RIS |, 43 SIF AL 1
KL 19 3 B0 A B0 B 5 MR L TR & e B
o BAESCTAT 200 UM . S5 FOmRE 1Y
F A A G BRI AR 3 HERE A R 2% A R
0.90% ~1.00% 2451 B % 54 0.07% ~0.11% (it 5
180HO030 (Y #F b AKS ) (242 i D % &4 0.16% ~
0.24% , 245 C S HAZR ARG | SHe SRS 25 5
FEACHANR] . BASEVDIA MR SRR b 4 FIVE S o
M 25 R PE LR 5
3 itig
3.1 FENEFENER

A ZE R bR M T2 5 45 2% T R E DR B
w3 S VR R 100 15 S5 V50 B B 0T BR SR AR 1E
PR 19 ) H B BRI 4 R A SE ) A
AR 25 5 5 ARk IS 25 A LIS A S 25 5, R I AH
XA I DR AR 31 AR M o O IS A R X AR I TR T 3R
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x5 RENVEESSEERPIAMEXYRESENE
Z£R(n=2,%)
Tab 5 Results of 4 related substances contents in Olme-

sartan medoxomil hydrochlorothiazide tablets

(n=2,%)
e JIA JEB KIC JBD B
[ I [ I [ I I Il [ I
180H030 090 0% - - - - 016 016 106 106
180HOM41 100 100 011 010 - - 024 03 13 13
180H042 096 098 007 007 - - 02 020 125 125

CECERN I 1 S S R D E %2 i E = 0 0 sl | ISP AN 77 S
FoRAK H

Note: “ | "means principal component self-control with correction
factor methed; “ Il 7 means external standard method; “—" means indi-

cates not detected

JET bR, AT REE R 50 (8, BERR AR A 32 oy 5 44 o
PR & X A% T BB - AS (] 5 | R RN 152 22, HL G 3 el
RN B, TR SRR I v B I A L A e R A
o AT, 2k e R T AR — Ak TP R 24 i S 32
3 P REANTE R — 28 1 Pl P T 3 B 1 5 25, B B T
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