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Determination of related substances in telmisartan by HPLC

WANG Chun, ZHANG Su - zhen, TAO Hong — zhu, PENG Ya, ZHAO Bin — feng "~
( Zhejiang Kinglyuan Pharmaceutical Co., Ltd., Shaoxing 312369, China)

Abstract Objective:To establish an HPLC method for the determination of the related substances in telmisartan.
Methods: Waters Symmetry Shield RP8 (150 mm x4.6 mm, 3.5 pum) column was adopted. The mobile phase
A was 0. 1% phosphoric acid solution ( pH was adjusted to 3. 0 with triethylamine ) , and the mobile phase B was
acetonitrile. The gradient elution was performed. The flow rate, column temperature and wavelength were
0.8 mL - min~", 25 °C and 230 nm, respectively. Results: The resolutions between the peaks of telmisartan and
nine known impurities were greater than 1.5. The limits of quantitation of all impurities were less than
40 ng - mL ™", and the limits of detection of all impurities were less than 10 ng + mL~'. The standard curves of
telmisartan and its impurities were linear within the range 30 —600 ng + mL™', and the correlation coefficients
were all greater than 0. 999 5. The average recovery rates of impurities [ — IX were 93.8% , 99.8% , 97. 5% ,
99.2% , 99.8% , 98.3% , 98.4% , 99.2% and 99. 7% , respectively, and the RSDs of 9 results were all less
than 2. 0% . Changing the flow rate, column temperature, wavelength, mobile phase ratio and pH did not affect
the detection results of the related substances. The results of maximum single impurity were 0. 02% in three batches
of telmisartan, and the results of total impurities were less than 0. 10%. Conclusion: The method is highly specific,

sensitive, precise and accurate, and can be used for the determination of related substances of telmisartan.
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Fig. 1 The synthetic route of telmisartan
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Tab.1 Information on the related substances of telmisartan
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-
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20181201, &4 95. 9% ) , Wi LA L IR2G AT IR A 7l 5
47 — PRI -2 - BRI W R (4t 5 E1731062, &%
7 98.0% ), BT Tl A A F]l. O b Eiga, W B
i R AT G A R A R R 5 KR Al K BRI L =
VN2 e
2 HEEHER
2.1 @&t

% Waters SymmetryShield RP8 (150 mm x 4. 6
mm, 3.5 m) G REE, 1L 0. 19 B BRI T = 2.1
P& pH 23.0) - ZHE I, 42348 2 BF A TRREE
Ve, W 0.8 mL - min ', HEIE 25 C, KT K
230 nm, FFAEAAFL10 pl,

xR2 HMEEBRER
Tab. 2 The gradient elution program

sl AH HL i (ratio of mobile phase) /%

LA A WA B
('mobile phase A) (mobile phase B)

FRF ]

(time) /min

0 80 20

3 80 20
30 50 50
40 20 80
50 20 80
50. 1 80 20
60 80 20

2.2 FEWRACH

2.2.1 fE® BR300 mg, B 100 mL &
L R ALY 80 mL 5 1 mol - L™ &AL AR
100 WL {5, I H s e 22 20 32, #2250, A9 Akl iy
W . KGR AU 2 mL, & 20 mL ),
H st B R 20 B #2250, R4S o

2.2.2 XEE®R HEERASHER 1 oL, &
50 mLaLJf b, TP BEms B 2 20 B 5250, 1R 7 =

1 mL, IV ARG B 22 20 mL, $55), RIAS

2.2.3 XS AHEWR B T op xRS
30 mg, KEEFRAE , B 100 mL I, i B A O
BB ZIE 5] MR 2 mL, & 20 mL &,
FHH EERf R 2 20 B 5250 BVAR 22 0T T XF B Bl 25 0
Wo [kl 22 I VI IV .V VI VIV, IX A %)
MEAAA RS . BCEOKRVDHE AT BE G 30 mg, A %5 R
2, E 100 mL 3, I EEZ9 80 mL 51 mol + 17!
AEAAL N 100 WL f i i, T TP R B R 2
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A RS2 mL, & 20 mL S, I EEA R
205, B R VD G B Al it 25 A

2.2.4 BABW BN 30 mg, B 100 mL &
oL 2 80 mL Al 1 mol - L™ A E AL 9N IE W
100 W LAV fif , THAE 5 I A 45 2% Jo0OG) HE A 25 T T

A/mAU

1 mL, JF P i e R 202, #85, B A
2.3 LR

3P OB AR P R R SRR 10 L,
TEABAR G, LR TG E (ILIE 2) o AT 7
BEY>1.5,

t/ min
B. TREE VR W ( destroyed solution by acid )
E. 58 G R A K ( destroyed solution by strong light )
W, 1~ 12 5352 BV 2. BT V 2B R BV BoRVbIE Je B VL ZeBRIX J B T BRI e I 47 — R P REIGEOE -2 — SR I AN 4 - —
VR LR - 2 — FRTR FH G ( mixed solution, 1 —12 were impurity VI, impurity V , impurity VI, impurity IV, telmisartan impurity VI, impurity IX, im-

C. B A% IR 7 7K ( destroyed solution by alkali) — D. &AL IR %
F. B iR BE IR WK ( destroyed solution by heat) G. IR &IE

A. RN W (undestroyed solution )
¥ ( destroyed solution by oxidation)

purity I, impurity Il , impurity Il , methyl 4’ — bromomethyl biphenyl —2 — carboxylate and methyl 4’ — ( dibromomethyl) -2 — biphenylcarboxylate, re-

spectively)  H. 25 4757 ( blank solvent)
B2 TR RS EFRREEEE

Fig.2 Chromatogram of specificity test and forced degradation test
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Tab.3 Results of forced degradation tests

B W) E 2 (content of related substance)/ %

R AR REIN ] . —
&Y (relative i TR TN SR SEOGHIR e R
(compound ) - (destroyed (destroyed (destroyed  (destroyed by~ (destroyed
retention time)  ( undestroyed )
by acid) B by alkali) by oxidation)  strong light) by heat)

VIl Gimpurity VII) 0.17 0.007 0.006 0.006 0.006 0.01 0.007
Z&J5tV (impurity V) 0.71 ND ND ND ND ND ND
2= VI (impurity VI) 0.93 ND ND ND ND ND ND
ZeJ IV (impurity IV) 0.96 0. 005 0. 005 0. 005 0. 005 0. 007 0. 005
FAvPHH (telmisartan ) Lo 99.93 99. 65 99. 92 9. 67 99.71 99.93
[fi 25 ( degraded impurity ) 1.05 ND ND ND 0.09 0.20 ND
Z VI (impurity VI) L1 ND ND ND ND ND ND
Z&iIX (impurity 1X) 1. 14 ND 0.28 0.012 0. 064 ND ND
Z ] (impurity 1) 1.27 0.007 0.007 0.007 0.008 0.008 0. 007
Z R Gimpurity 1) 1.36 ND ND ND ND ND ND
Zr I impurity 1) 1.42 0.005 0. 007 0. 005 0. 006 0. 005 0. 006
ZJ5i s (total impurities ) / 0.07 0.35 0.08 0.33 0.29 0.07
TFIEALEE (peak purity) / 999. 44 999. 39 999. 40 998. 58 999. 53 999. 41
FR7 & (content of major compound ) / 100. 1 103.6 9.5 100. 4 98. 1 98.9

7 (note) :ND. KA Hi (no detected) 5 /. /3 F] (not applicable)

PR, A MR AW Al Y > 998, Hie AR Ik
T I i, 45 SR > 98. 0% |, 13 B B 3R 5 4 k)
JER SR, AR A I T R A RS TR
2.5 KRR AN E R RIS

i % o O VI L i 28 T 2. 4 mL oK
VO H LA 2% 0 X Bl A A VA TR A 1.5 miL,
BHFREE 2 x 10" mL KB, $257, TR AR (X,
CSR TR, 510 B 5 M L oy 10, Bk Vb 3H 4%
T 28 I 28R I 4= TR IV 2% 05 VL 2% 5 VI, 2% Jo
VI, Z% J5z VI, 2% ot IX 8 o PR 43 00 oy 22.75,21.55
22.13,21.90,22.38 ,22.20,22.08, 21.54 33.12,
22.72 ng - mL ™" R % B UK B S A0 A8 = BRI TR 3
mL, B H AR B 10 mL, $257, 7 AR 35X, id 5%
TS EL AR EL R 3, BRI i T 44
I 2T 245V (445 V4% 5 VI 2% 5 VI, 4% 5
VI Z% J5 IXC A6 0 B 43 531 Ay 6. 83, 6.47 .6.64.6.57 ,
6.71 .6.66.6.62 .6.46.9.94 6.82 ng - mL™', ZEHL
FEM A7 W) 2 5 K VD 3H % 4% 2 A R U L g
T JE A I T 5K o
2.6 LMEREE

HE S POV RSB A TS 5 mL, B [W]— 100 mL
S, P R R R 2 PR A) MR R T
T3 B IR AR A T 4.0.3.4.2.4 2.0.1.6,
PiHE i

1.0 mL, 735 'E 6 4~ 10 mL i b, I H Ess f 2 Z1
BE 45, BIAS AH %R B 2009% ,170% (120% ,100% .
80% 50% MR ME TS . K % B L 100% 21 i 1
mlL, FF RGBS 25 10 mL, 3257, BIASAH X MR EE 10% 1t
MR R B IR M4 10 pL 2. 17
TR S A AR DN A |, SR /N ik A R VR JE
XeP UG TR RRGHEA TR (BT, ARG A TE PR R T AR 2 LU (B
Pt g R W R 4, KR RATEE R E 2 %
FRLEEO BRI N 2Pk 3R AT, AHOC R % r 35 >0.999, %
Z JEOREG R O R 204 1.0 0. 2 T .
2.7 HERR R

i 2 1 U TR BR T A A T WS S L, ] —
50 mL )i, R B R 205 4850 1 R 2% iR
BRI KRR mL, FIH R B Z 10 mL,
FEAT, RIS 2% 00T RS A W RS 4 i UL 3 T A A
VS 10 £, 45 1 mL, 435 & 10 mL s, e 1 4y
HAEHEW, 351 9 V- 3553 1 3 21, 4 24H 53 0 KG %
TAZ IR A £ 7w 0.8 1.0, 1. 2 mL, F] /Y s
BB ZIE B85, RIS A X e B2 80% ,100% ,120% 1)
ISR . K2 I IR 10 pL, $292. 17
T A3 25 R AR DU 5, SR AR 3345 R T 1Y)
JRE RN IRIREE R W3R 5, 45 SR WA I 7 2%
P Y 8 R O
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Tab. 4 Results of linearity tests
L&Y MG [5] 0H 77 AFXF o 7 PR 5

( compound ) (linear range)/(ng » mL -1 ) (regression equation ) (relative response factor)
& 1 (impurity 1) 29. 04 ~580. 90 Y=5.412x102X +5.033 x 10 2 0.999 9 1.19
Z i 11 (impurity 17) 29.51 ~590. 20 Y=5.788 x10 "2X +0. 747 2 0.999 9 1. 11
Zi 5 I (impurity 1) 29. 04 ~580. 83 Y=6.238 x 102X +0.402 9 0.999 9 1.03
Z& 5 IV (impurity V) 29.35 ~587.09 Y=6.197 x10 72X +1. 135 x 10 72 0.999 9 1.04
Z&J5 V (impurity V) 29.70 ~593.95 Y=6.132 x10 72X -2. 144 x 10 72 0.999 9 1.05
Z& 5 VI (impurity VI) 29. 44 ~588.79 Y=7.007 x 102X +3. 866 x 10 2 0.999 9 0.92
Z= 52 VI Cimpurity V) 28.77 ~575. 45 Y=6.227 x10 72X +2.712 x 10 - 0.999 9 1.03
Zi G VIL Cimpurity VII) 27.61 ~552.23 Y=7.652x10"2X +0.270 8 0.999 7 0.84
Z T IX (impurity 1X) 29. 68 ~593. 64 Y=6.072 x10 2X +7.412 x10 2 0.999 9 1. 06
A Vb H (telmisartan ) 29.78 ~595. 60 Y=6.418 x10 %X +1.483 0.999 7 1.00

xS

FREE

Tab.5 The recovery of impurities

S [l R ((average recovery) /% (n=3)

(atr? i - X RSD/
80% [E1 ISR IE T 100% [m] I F 5 T 120% [N TSI
(‘compound ) %
(80% recovery solution) (100% recovery solution) (120% recovery solution)

Z&Ji I (impurity 1) 9.1 94.3 93.1 1.0
Z&J5i 11 (impurity 11) 99.5 100. 2 99.6 0.45
Z& 5t I (impurity 1) 96.7 97.5 97.8 0. 69
Z& 5 IV (impurity V) 99.0 99.4 99.3 0.30

Z&J5 V (impurity V) 98.8 100. 2 100. 4 1.0
Z& J5i VI (impurity VI) 97.6 98.5 98.9 0.72
=5 VI ( impurity VI) 98.0 98.6 98.6 0.49

2 VI (impurity VIT) 99. 6 100. 3 97.6 1.6

Z& 5 IX (impurity IX) 100. 8 100. 8 97.5 1.7

2.8 MEE AL

2.8.1 FHEME  HFEHLK (20201101 ) # oK Vb IH
A2, 217 TR PR B 6 O 4R IR VA W, %
“217 IR gk AR RE I i 4 1 B — Ik T
Feli g, SR L VP& 800N
0.007% . 0.008% . 0.004% , RSD &k ¥k H 5.5% .
5.5% 2.7% ;6 s 2 i . VO VLV VI, IX 2
A H 5 HA IR R A -3 0. 03% , 2% 5 S FF- 1
$30.07% ,RSD HKIK Hg 2. 0% 2. 6% , ZEH-FH A
HEEE R

2.8.2 HHEEEE L AR FEAE H
Fie il 6 £y B 5 ¥ W, A S — T 0T 34X
(Agilent 1260 7 VWD Kl 45 ) o, ic s @ik, 45
Raem 1. LNV & a5 3 o 0.008% |
0.007% .0.004% ,RSD &K} 5.0% 4.5% 5.7% ;

6 AR BRI, V VI VI VI, IX 2 R 46 5 oA
KA 4428 0. 03% , 2% it G FF-3 8 0.07%
RSD KRN 2.3% \1.2% . 5 G i 15 0 6
HBHRG I, 121%}%1 11 LIV AR H Al 5 K 2
JTFN A 2 i A5 RSD KRl 11% . 8.8%
6.4% 2.2% \1.9% , L% Iy i v [B)RG %5 BE AT
2.9 R E R

AR A A VUG ST B 2. 17 T i 45 R
PRI E 45 0 hoif bl A O E SR AR 1.
2.4.8.12.16 .20 h J5F-0HEABA G AL, B 54
FTUE TR AR Ak 45 R B KB — 2= - 24 & & o
0.03% , - ¥4 I i FHL Jy 5. 594, RSD A 1.6% |
2. 1% 5 2% i 34 0. 08% |, 4% Joit U 1T AR A1 11 °F-
BIME N 15. 49, RSD 435128 1. 3% 2. 1% , 45 B yL 01
KD I L2 A P AR e P AT
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2.10 it AR

B2, 77 T AR 100% F 1] i 56 15 vV
it FH P At T W, B A O W (0.75.0.8,
0.85 mL - min ") AR[FEFEE (24 .25 .26 °C) A
£ (229 230 231 nm) K[REPIEGT A ELF] (81:19
80:20.79:21) S AR RFE EhAH pH(2.95.3.0.3.05) %}
Fe I 25 R R . S5 SRR, R AR AT
BRI — 8, SR Y > 15, AR ik
fiif FA P R4 o
2,11 FESINE

A% 0T B i V5 R BRI L3 A VS TR
£ 10 L, 204 2. 17 30 g S AR e R e , R H
HMRIETIR O A 2 B i, R A B B B IR
TR & it 25 R L3k 6,

Fx6 HERMUNEER
Tab. 6 Results of sample tests

AR
A (content of related substance)/ %
(compound) lot No. lot No. lot No.
20201101 20201102 20201103
Z ] (impurity T) 0.01 ND ND
ZJill(impurity 1I) 0.007 0. 006 ND
Z G CGimpurity 1) ND ND ND
Z& S5V (impurity V) 0. 004 0. 005 0.003
eV (impurity V) ND ND ND
Z&J5i VI(impurity VI) ND ND ND
=g VI (impurity VI) ND ND ND
2Vl (impurity VIT) 0.004 0.004  0.005
X (impurity IX) ND ND ND
A2 (other individual impurity) 0,02 0.02 0.02
IR (total impurities ) 0.06 0.04 0.03

7 (note) : ND. A#5 H! (no detected )

3 itig
3.1 525y i AR

ChP 2020""" EP 10. 0'®' g} USP 43" tp#: >k vb 1
A W BRI T IR BN R A S A S T T A I e
MIZRIT,3 M7k ST EA G W R 25 5, BRAG I
WA —BOAh, oAl Qs vk B (B s A R S AR LR
B AR B AE N — 3 Ay i A A gkt T TR T
EHSE R 0.3 mg - mL™ HERARBUN 10 WL, ZEAIE
R JTA RORSE B B TR A 3 R AE A R R

HWEWHR L

Z, 1M ChP 2020 H () s i 5 VR B MR M 0.5 mg
- mL ™ HERERRUR 20 WL, A FE G R R E Gk
RS, P B o A g, ATy ik
6 B 1% 4% 5 Waters Symmetry Shield RP8 (150
mm x4. 6 mm,3.5 pm) %A AR R T I
Ak, R TEE TR I 3R T AR T S AT o T R IR
TATRE LTS P, DA sk 20 4 B 40 5 ek e 56 ) A A
FH 76 pH 2 ~ 8 Ju Bl N A 16T 15 79 2 B Wl 3 ol sts 5
2 L 7 1 FH ) €8 S A JEORE 3 R b S R e
BREIRE 757 25 B R 3 2 Tl AN S AR 3 58 ) £
TAE, 41 ChP 20207 J7 1 o A 25 oK Vb 4H e 3 2 A
TAKRT 2.0, USP 43" J5 vk Fp L B ok 70 HH 646 2
HFRAE 0.9 ~ 1.5, e PR e T >R AT i
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