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Thermo Fisher Vanquish FlexfBEiRIBEIE . Thermo Fis-
her Orbitrap Exploris 1208B& 9 ##/F1E{X . Thermo Scientific
Hypersil GOLD Phenyl2i&t+ (P/N: 25903-104630) , LCMS
o FAEZ ( Fisher A456-4) . LCMS%g7K ( Fisher W6-4)
. LCMSZ:E#z ( Fisher A117-50) | Titan3, 17 mm PVDFIZ
E28, 0.22um (P/N: 42213-PV) ,

2. ¥ RAEILIE

2.1 BRI ERER R

BaRREEiNER, FRORERHTHE, REEIER
chefh T EES YR 19 9100ng/mL, LAYE NI ERES
irﬁio

2.2 mAEREIE

MERBEEAFRMEREISMLBOES, MNAEHEE, RAET
min, E3%40mins, SEIAPIRELA10mg/mLAYAR . 12
S, 4500rpmBr15mins, BY_Ei&E&IZ0.22um PVDFiE
f&8, IR EHENEPELCMS S .

3. Bighik

BEYUEBUHPLC ( Vanquish Flex, Thermo Fisher Scien-
tific) RAEHTEIED B, ZEFHETIHSN, BalEF
22, R, MITRERM. KFThermo Scientific Hypersil
Gold Phenylifrtt, WHHFEFSAERIRIT, B2C4ER
HE, BEPEFIKE, 5F5EEREEYIEENEIpi-pitE
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®1. 6B EIED B

‘g Hypersil Gold Phenyl (4.6*100mm, 3um)

im 40°C
BinES 0.6 mL/min
iERRAE A 0.1%FES-7K
i7hBiitE B 0.1%FRE;-FAES
RS B {E)(min) A% B%
0 90 10
1.5 90 10
7 45 55
17 45 55
17.1 10 90
21 10 90
21.1 90 10
25 90 10
AR 5ul

HREZiRE 6°C
el BREE: 7K =80:20 (30.1%FER)

4. RSFT

{28 . Thermo Scientific™ Orbitrap Exploris 120™ [UtkF-5%
BB S HRRFS;

HESIEFBEZ%(. Spray Voltage +4.0KV/-3.5KV; Sheath Gas
Pressure: 55 Arb; Aux Gas Pressure: 15 Arb; Capillary Temp:
200°C; Heater Temp: 450°C; S-Lens:70;

IER B A K t-SIMFIProduct lon Scani3ia s TR EM
7, WFAENHEMXRBAENAEAAXUREE S
W, RERERIREENR.
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SEanType Product lon £-SIM Product lon Product lon ©-SIM Product lon
Scan Scan Scan Scan
Polarity Positive Negative Positive Positive Positive Positive
Scanstart- 5, 44  43-63  64-75  78-89 95-100 14.0-160
End (min)
m/z Isolated
for Product 75.0553 145.0619 103.0866 117.1022 131.1179 159.1492
lon Scan/SIM
NCE 80 N/A 30 20 N/A 30
Isolation
Window A
Resolution 120000
Maximum
Injection Auto

Time Mode

KIESRAITIE
1. REVENIK

OrbitrapEfEBIANEH REN T EEBE P HERRER
B, BIrizNBTFAYPILERIEHNESRNY, Orbi-
trap Exploris 120 E&&17O0rbitrapiiR, BEEHBENR
B, BE1f025 5 067IIiEEZAT (NDMA, NMBA, NDEA,
NEIPA, NDIPA, FINDBA) BI@MIR (LOD) KEER
(LOQ) AytIZE

RT. 0.00-16.11

338 . NL:5.00E3
NDMA ! s LOD 0.2 ng/mL VZ2 75.05456.75,05605 F- FTMS + p ESIFUlms2
1 owd Sy 75.0553@hcdB0.00 [40 0000-98 5864) MS 0-2
(EIC /2 75.0553) o0
{
527 NL:363E2
NMBA 1063 | 0.1 ng/ml 2= 145.06045-145.06335 F: FTMS - p ESI SIM ms
(EIC m/z 145.0619) 507 g . [143.0618-147.0618] MS 0.1
ERE
NDEA §ron, T e 5?555.55
] < miz=
(EIC of miz 75 nss}g E| 0.5 ng/mL. FTMS +p ESIFulms2 1 Dgngsmmgggg
103.0866) : e [40.0000.127 18831 MS 0.5
B “swm NL:270E3
NEIPA &% | 0.5 ng/ml m/z= 75.05455-75,05605 F: FTMS + p ESIFul ms2
(EIC miz 75.0553) e - L - 117.1022@hcd20 00 [40.0000-141 4842] MS 05
| {|
PE! A
NDIPA 100- e e 1653.131 1621 F- FTS
] N o +pESISMIT
(EIC m/z 131.1179) g 0.2 ng/mL 120.1178-133.1178] MS 0.2
| \
NDBA 00 TP e osossir.0s0mszs Frus ¢ pesiFum
mz= . o ms:
(EIC m/z 103.0872) s 0.2 ng/mL 158.1492@hed30.00 [40.0000-184.3722) MS 0-2
o
0 2 4 6 & o 12 s 16

Time (min)

El1. NDMA, NMBA, NDEA, NEIPA, NDIPA, FONDBAARJ&MIBR

RT: 0.00-16.11
340 NL:6.45E3
NDMA 100 N LOQ 0.5 ng/mL miz= 75.05455-75.05605 F: FTMS + p ESI Ful ms2
(EIC m/z 75.0553) 50 tyteed Vpton, 75.0553@hcd80.00 [40.0000-98.5964] MS 0-5
529 NL: 1.50E3
NMBA 100 \ 0.5 ng/mL miz= 145.06045-145.06335 F: FTMS - p ESISIM ms
(EIC m/z 145.0619) 5o | [143.0618-147.0618] MS 0-5
"
H , miz=
(EIC of m/z 75.0553,2 2 4 [ 0.5 ng/mL FTMS + p ESI Full ms2 103 0866@hec
103.0866) : v [400000.127.1883)] MS 05
AN
5 o 30 NL:270E3
NEIPA 2o ’ 0.5 ng/mL miz= 75.05455-75.05605 F: FTMS + p ESI Full ms2
(EIC m/z 75.0553) 50 | - ng/ 117.1022@hcd20.00 [40.0000-141.4842] MS 05
El \
o EA
944 NL:5.02E3
NDIPA 100: m/z=131.11659-131.11921 F: FTMS + p ESISMms.
(EIC m/z 131.1179) 5€ 0.5 ng/mL [129.1178-1331178] MS 0-5
NDBA 100 Tags NS I6E2
m/z= 103.08617-103.08823 F: FTMS + p ESI Ful ms2
(EIC m/z 103.0872) 503 0.5 ng/mL 561452 @50.0 40.0000- 164 37251 MS 05
0 T T T T T T S
o 2 4 6 8 10 12 14 16

‘Time (min)

E2. NDMA, NMBA, NDEA, NEIPA, NDIPA, FONDBABIE=MR
(LOQ) wAIBIEE

2. RGtiEhv 1R 2 e B it

RIBFDAEZ D2 EFIRFEX, FHPIRetHinEmis
& (2ng/ml) 6P TLAS AR VBN R ERZEII NF2%,
BOFIRinEmERENIRERER/NF2%. KA L
™ YBE A%, NDMATEO.5ng/mL-100ng/mL. NMBAZ£0.5
ng/mL-100ng/mL. NDEA7E 0.5 ng/mL-100ng/mL. NEIPA
f£0.5ng/mL-100ng/mL. NDIPATE0.5ng/mL-100ng/
mL. NDBA7E0.5ng/mL-100ng/mLIRESCEA, ZHEHEXER
R? KF0.999, &MXERT.



NMBA
asooo004 =4 12364X-1.11de4; R*2: 0.9994; Origin: Tgnore; W: 1/X: Area

NDMA
socoooo| Y=6-S1864X-1.72864; R"2: 0.9998; Origin: Ignore; W 1/X: Area
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NDE. NEIPA
Y=1.398eSX.5.477e3; R"2: 0.9993; Origin: Ignores W: 1/X: Area Y=106265X-6.504e4: R"2: 0.9994; Origin: Ignores Ws 1/X: Area
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20.3min, LRFRUETZEREIE L IE16.5minLAFAYER
WIITIANZER ST, BENERESIPERFIETUE,
ZINDMARJIKE £ /22.56ng/ml ( FBEFHRFPNDMAKIS
=31.13ppm, BB E BRIEERIXTNDMARIREEK ) .

RT: 0.00-25.02
RT:330 . N 17288
1005 | NDMA 22.58 ng/mL NDMA = TE.OMSSTS IS P FTUS . p B84 Ful .
3 . - 750553 1cd80.00 [40.0000-58.5864] MS Genesis Sample1
503 ﬂ_ Nitrosamine impurity (ppm) = 1.13 a0t ! ”
L NL: 7.22E1
1005 NMBA s 145.06045-145.06335 F: FTNS - p E51SM ms
LE "I' H [143.0618-147.0618] MS Samplet
od
657 7
1005 i NDEA o (65-75,05605+103.08557-103.08703 F
E T ) 2 65 03688 n0a50.90 10.0000-127 15831 WS
3 %] 4l
5 0% MO
21005
2 1005 i TS 05455 7008 £ TS o p ESIFU et
2 50 NEIPA 1710228082000 [40.0000-141 4842] MS S:
2
2 o0
g 898 914 968 N
£ 100 o n 65913111921 F: FTVS + 5 ESI S ms
“ 50 NDIPA  (129.1178.133.1178] b :
14.53 NL: 9.72E1
100 = 103.08617-103.08823 F. FTMS + p ES| Full m
0 ‘ | NDBA 150.1492@c430.00 40.0000-184.3722] MS Sa ﬂp\ el
E| |
0 Ll 07t NL: 4.98E7
1003 divert the eluent to waste AP Losartan ma- 257 14435 7 1306 TS p S ol
0 e (220.00-700.00] &
e T T T
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HITEZITRZHAMIESN ZBNERFPHINDMAS
Birn. MRARIEHTHERAEN -RERR R (DMF) E@
“NENZZIE[CsH"NO+H]. SNDMA[C2HsN0+H].[ R E%13F
BiER, ERTIAATLREQ-TOFRIINIERIBES, Orbit-
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£ 60 H % ks
H H I £ ey ‘
25 co | L NOH ! [C;HHNOH]
® . | [C.HSHNO#H] - ‘ ‘
3 a0 ] | | I |esuo | mscesr
& / | | o VA J \esHron
30 75080 78088 5060 etes 7070 Tsbsa | meoss | 7soe | eees | 7o sens
3 e e
e AR
104
- e —- T e . T ) T
740 745 750 755 0 765 770 5 80
mz

E5. SuPIBEmPAINDMAS —RERER (DMF) EIRETFHIE
Mo BER



thermoscientific

i

AR T ETF Orbitrap Exploris 1209 ¥R S a8
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0 FDA FY19-107-DPA-S_Liquid Chromatography-High
Resolution Mass Spectrometry (LC-HRMS) Method for
the Determination of Six Nitrosamine Impurities in ARB
Drugs ( https://www.fda.gov/media/125478/download )

LFDA FY19-177-DPA-S_ Liquid Chromatography-High Re-
solution Mass Spectrometry (LC-HRMS) Method for the
Determination of NDMA in Ranitidine Drug Substance and
Drug Product ( https://www.fda.gov/media/130801/down-
load )

BLFDA FY20-058-DPA-S_ Liquid Chromatography-High Re-
solution Mass Spectrometry (LC-HRMS) Method for the
Determination of NDMA in Metformin Drug Substance and
Drug Product ( https://www.fda.gov/media/134914/down-
load )

. Application Note: 19045, Q ExactiveiB a2 ¥ RISl 5 7
ERE T PHIN-TIFHE —H %

B, Application Note: 20030, Q Exactive® 5 #¥ &N 51 25
Ypef I AER R E RS ML R

1, A Cautionary Tale: Quantitative LC-HRMS Analytical Proce-
dures for the Analysis of N-Nitrosodimethylamine in Metfor-
min, The AAPS Journal (2020) 22:89.
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