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Robust and Sensitive Azido Impurities Quantitative Analysis in Five
Sartan Drug Substances
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Azidomethyl-biphenyl-tetrazole(AZBT) 2 ¥ 2{ %l O}X| =
=g 52 5Ll (5-¢ (aZ|domethyI) [1,1'-biphenyl]-2-
yl)-1H-tetrazole2 SOAL2El, 2 AI2E, O|EH|AI2 EDY,
LALEE 2|1 ZHHALE E._?z*% UL ALEEF O|FE 0| M
2y Mol M nyoM MdE 5 Ut

EAMEE OHX|E E&&Q 5-[4'-[(5-(azidomethyl)-2-butyl-
4-chloro-1H-imidazol-1-yl)methyl]-[1,1'-biphenyl]2-yl]-1H-
tetrazole(AMBBT) 2 X[ Z 7t X| EALEEH Z Fof M Tt
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0| SAHEO0|AME Shimadzu LCMS-8060 & AFEZ X}
LY BMI|2 AEBI0| F JIX| OFX|E 222 (AZBT ¥
AMBBT)2 &A| 24% = A= DAL HEst LCMS

EMEHE AJ4SHCE Shim-pack Velox SP-C18 Z & (PN:
227-32003-03)2 AtE3t0l 85 & THO| 2 7HQ| OfX|=
STED5 719 ALZE 2 E %’é% ™| 2e2|stIHCt

AMEE QG F(SHAIRE, ZALZE, O|2H|AFZE
LAZE, ZEHAIZEN)2 A D0-YE2 X O A
TSN, 2 Jfo| OHX|E ExE2 EEE 2IMX
Ao Zz82H FYSAL. LICMSSE2 Oi(ZE L,
HEtE, =)= SLIZAM FLSHRATE

AZBT 2} AMBBT E=8% X H|
AZBT2I AMBBT Z 1 mg2 H&tA A& F, 1 mL

HEEZ =0 1000 pg/mLe =7t E=2 EEAHE
ZMRUCE O] £7| #EAHUZ 100 % Ol Et % HII5HA 1
ug/mL 2 3|M3UCt AZBTI AMBBT 25 %5 X7} 500,

200, 100, 50, 20, 10, 5, 2, 1, 0.5, 0.
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e W AR A 24 £H5H7| /s Al0k= SPD-
M40 PDA ZAE7|2t LCMS-80602 AF&3ERACH R O{d
7122 LCUM 22|dsS STHEtet Shim-pack Velox SP-
C18 AHE A8 ALZELR Q%EM OHX |- Ex28
85 Z 00| 2Z|5IACtH LaHetWE = HITFEAT|9
2AS mot7| Qo Dskol o[AFS0| HE{X|= S
nZES EME Qo BEEAMY| Qe g oKX 2=t
B2 s HLHCH XMt 24FxAd2 ®1-30]
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Column
Mobile phase A
Mobile phase B

Gradient Program

: Shim-pack Velox SP-C18 (100mm x 2.1mm, 2.7um) [PN: 227-32003-03]
: Water containing 5 mM ammonium formate and 0.1 % formic acid

: Methanol

50 % B (0 - 1 min) — 70 % B (2 min) — 98 % B (5.3 - 7 min) — 50 % B (7.1 - 8.5 min)

Flowrate : 0.4 mL/min
Column Oven Temperature  : 40 °C
Autosampler Temperature :4°C

Injection Volume :5puL

Stop Time : 8.5 min

PDA Wavelength Range 1190 - 800 nm

Divert Valve Program

: Waste (0 — 2.5 min) — MS (2.5 — 3.2 min) — Waste (3.2 = 5 min) — MS (5 — 5.7 min) — Waste (5.7 — 8.5min)

H2.MS =A H3. MRM =4
Interface : ESI . .
Precursor lon  Product lon  Dwell Time Collision
Mode - MRM Compound (m/2) m) TV enegyy BV
Polarity : Positive
AZBT (Quantifier) 278.00 235.15 163.0 -11.0 -10.0 -10.0

Nebulizing Gas Flow : 3.0 L/min
Heating Gas Flow :12.0 L/min AZBT (Qualifier) 278.00 207.10 163.0 -11.0 -16.0 140
Interface Temperature 1300 °C
DL Temperature - 250 °C AMBBT (Quantifier) 448.15 207.10 163.0 -17.0 -24.0 -21.0
Heat Block Temperature : 400 °C
Drying Gas Flow 5.0 L/min AMBBT (Qualifier) 44815 405.15 163.0 -17.0 -14.0 -29.0
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Null 12| =¥ LabSolutions 2ZEQIO{E AtE3StY HIO|HE +=F3t1,
* M goi 13 FYTIES9):=(1) &0l LabSolutions Insight LCMSE At83t0| HIO|E{E Ma|3Ct
o A2AH Mot EEEY (5 ng/mL) 6 3 HHE F¢ Insight= H2 GIO|H AM2| % GOl HE 7|52 #&=1
* ZHAESHH(LOD) (0.0005 ng/mL) 3 &| Hhe = A0 BAMXEO| HOHE HCF REXHOE FMY
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AZBT2I AMBBT ZF0f it A|A8 Hetdar ¥ g2 5 ng/mL HZE 80| g 3| HHE =D} HYX| HA| O 2K EE 8 4
3| FIt EEpE Fo =2 HIISIQCEH ZitE E 4(AZBT), E 5(AMBBT)O| 223t &= 2+8 25 10 3 F20 oist
HEE AZta Dj3 HHO|| CHEt % RSD £ 3 % O|TC 2 A|ARIS| 45t A Mg S BOFACt
mAU
3 c c c c
1 254nm,4nm ] g E g
4007 H g s a
i uv 0 2 8
3007 s
200;
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T T T T LR B I L T T 1 T L L R L B L B AL BB L B
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L L B L R RN L R B L O B I B B B B B | H
0.0 0.5 1.0 1.5 2.0 25 3.0 35 40 45 5.0 5.5 6.0 6.5 7.0 75 80  min
O 2.5 7kR| AF2EH 20| CHEM QI yv AROE M AZBT % AMBBT2| MS MRM & 0|2 I ZOIEIY(TIC). Di2HM M2 M3 e Mat A™S
LHERE.
H4 AZBTO| AlAE Hotd S TR H5. AMBBTS| A|2H Moty 3 1l
Calculated . Calculated
Number RT (min) Area conc. (ng/mL) Number RT (min) Area conc. (ng/mL)
1 2.778 1440283 4.983 1 5.270 1526722 5.053
2 2.775 1447854 5.009 2 5.270 1528349 5.059
» 3 2.779 1447695 5.009 » 3 5.272 1543055 5.107
Initial Initial
replicates replicates
2777 1437430 4973 4 5.271 1541265 5.101
5 2.777 1517842 5.252 5 5.268 1631733 5.401
6 2.778 1503493 5.202 6 5.270 1594880 5.279
7 2.776 1522246 5.267 7 5.269 1595266 5.280
2.778 1513057 5.235 5.267 1582259 5.237
Bracket Bracket
standards standards
9 2.780 1425233 4,931 9 5.271 1545476 5.115
10 2.779 1439822 4.982 10 5.269 1609229 5.326
Average 2.778 1469496 5.084 Average 5.270 1569823 5.196
Std Dev 0.001494 392121 0.1357 Std Dev 0.001494 37294.9 0.1235
%RSD 0.1 2.70 2.70 %RSD 0.03 2.38 2.38
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AEE (0D X HHA (0Q EIE E 60f sus gz il

QOrSIUCE AEEAE WAUHI M of FEH| (S/N) 3 ng/mt | SN | ng/mt >

O|AE 7|02 SIQUCH HEfstA = "z, R 8l AZBT 0.005 6.04 0.01 15.16

ME f ESH[(S/N) 10 O|A4S 7|Z=02 &Lt AMBBT 0.005 6.13 0.01 21.02
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3l+=g 23 mz=
AZBTO| 3|82 AZBT 3 7HX| &&(0.1, 5.0, 50 ppm)E
EALEERD O|H|ALZEHS W QDH 282to| A2 EF O|2%FF 1.0
mg/mLOll ®7t5t0] WILRCH ZAFZ2EH O|HAL2EHS
7= AROIYE D59 AZBT(ZALZER2 ~ 10 ppm,
O|H[AIREH2 ~ 90 ppm)7t EXTH 7| 20| 2|8 Bt o
05 ppm SE2 AZBTE HItUCH AMBBTC 3+82
AMBBT 3 7tX| &=(5.0, 50, 500 ppm)E 0.1 mg/mL2]
EMEE olF0 HMItst I, o= HItEIX|
%2 EALEEO|A AMBBT 20| =R%t7| 20|Ct (~1530

O] FAYEHE 5 7HK| AEEQLZ(SHAIEEL EAIEE,
Eh = AZBT % AMBBT
S

EMM42 AZBT (0.01-500 ng/mL) % AMBBT (0.01-200

m).
e ng/mbol Thel W2 AT WM R 0999 04T
sage ool WHAS ARG AN mHE 7 Caork SIFE AR NS 2F (70-130) % OJHACL
229 2+8 %= (70 - 130) % O/ = LpEFRLCHS
s+ Ao ot Aaks E 70l e, wx 5 0 O FAAIHE R8T S%E 3 ORls 222 240
= X SUo =2E 24 00 A carryover= UXO{ M Shimadzu LCMS-80600 CH3H ZHEot AHTE S
BEREIX] AT, R
Horet A RO B -
Recovery % = HIPSHAl B2 M=ol HHE X 100
OHX|E BEEEA| HAZL mADES
H7. AZBTO AMBBTO| 3|48 21} 1. Risk of the presence of mutagenic azido impurities in
losartan active substance.
1.0 mg/mLe| AIZEHR RIZ0|M AZBTL| 2|5 . .
[Online] https://www.edgm.eu/en/-/risk-of-the-presence
A2EtE flggmgf% E(JE,;;‘; *Iﬂ%{iﬁgl o sag o of-mutagenic-azido-impurities-in-losartan-active-
(ppm) (ppm) substance
0.10 0.38 110 2. Multiple lots of irbesartan, losartan and valsartan
SOAr2Et 0.27 5.00 5.48 104 drugs recalled.
50.00 49.55 98 [Online] https://recalls-rappels.canada.ca/en/alert-
050 10.05 128 recall/multiple-lots irbesartan-losartan-and-valsartan-
ZAFZE 9.41 5.00 14.53 102
50,00 5783 97 drugs-recalled
0.50 89.47 82 3. International Council For Harmonisation Of Technical
O|H| At 2 EF 89.06 5.00 95.19 123 Requirements For Pharmaceuticals For Human Use
50.00 133.28 88 (ICH), Assessment and control of DNA reactive
0.10 040 15 (mutagenic) impurities in pharmaceuticals to limit
gMEE 0.29 >00 >19 98 potential carcinogenic risk, M7(R1), Current Step 4
2000 °1.58 103 version, March 2017.
0.10 0.41 124
Zhe A2 Er 0.28 5.00 520 98 4. Guidance for Industry Q2B Validation of Analytical
50.00 48.12 % Procedures: Methodology. November 1996 ICH.
0.1 mg/mL ZALEEH A= 02| AMBBT 2|2
5.00 1536.54 126
EAEE 1530.22 50.00 1565.98 7
500.00 1945.86 83

SSI-LCMS-143-K

For Research Use Only. Not for use in diagnostic procedures. Not available in the USA, Canada, and China.
This publication may contain references to products that are not available in your country. Please contact us to check the availability of
these products in your country.
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Company names, products/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation, its
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