Waters:

Andrew+ EXRY T4 VT AT ALICK 2 BHE
O FILEHLIBZE B W= OY 7 = AR L)
M LC-MS E=1%8ED E:E

Mary Trudeau, Nigel Skinner

Waters Corporation

Andrew+ EXRY T4 VTS AT LICDODVWTHEEFLLKHAIDTEWTTH
?

24

LC-MS AT EZDRAFEICIF. ERTREROMEEEDODORRTHREDH 3> FILGIMENBETT, NHART
I&. ACQUITY UPLCI-Class PLUS ¥ XA T LH LU Xevo TQ-XS BEESMetzEA L. ERTHRMOHZ - OV T
SYURAMD LC-MS EEDT=OD. I FTREZAT 47D OneLab V7 bTx7%ZEH LT Andrew+ EXRY F7 1 >
JORTLZRBVW-EBRESERICOVWTHAL EI,

TIVT—=23aroX)y b

Andrew+ EXRY T4 VIR TLICEZEEY VO TILEIIEBEBWEZ FOY 7 I RO LC-MS EEMEED EIE 1


http://www.waters.com
https://www.waters.com/waters/form.htm?id=135085074

» FHET. SRET. BERONESMEE

= EVRT T CEE O

s BIEOPMLEET T AIILOMEIRKICE SR MHIE
s ERY T VT DEDRLDEE

» DITEOBEDOEEL

LIS

ZLDBE. TUTIUENEBIE. SRIE)=FFIIMIE>TROFEEOHNDS. LMLBOHTEELRTYTIT
Yo UYUTIRNEBRAT Y TTIADEET B . DB ZBLTEORETNTI A IV ADESD2EIDAREILA
D, BEHEBIZFIIDHBPRBREBL>TLEVE T, T5IC. INSODIMEDRHRE. RBEWH. RITICKEEBLH DD
NEEMS LV REOBELVRBELRBENH O FTL

FrU)IL—2aryEERAHSLVOREEE (QC) ABDIEMIE. INTOEENTDOEHKRTT, ChosoB >l
IE RBERH S DR ES (73R FRIZEVSERMNAFEEAVTERLET?. COLS3HTUTIL
AL IS, DITEDERIEDSVEREZRRT BCDIC—ELLAUENKETHD . BEERBETIEBRUVLA, &0&RL
ICEBEAIDDDET, COTEH B, COZRXVICTROBEEZMDO ANS CCIFEBENTY, ChiCkD. 7
FUZME MOFZITICHEBEL. HUTIUAREBTOCIZHREL. ABNIIZzES5 L. —B LIcOEMNEE
BERTZEHTETET,

COT7TVT—23>TU—TJOENIE. Andrew+ EXRY T4 YIS ATFLEERTZN-Z OV T I RAYO
LC-MS EEROBEFHY Y FILEMETO LR ZRAEL. TOMEZRETSETLI. N-Z OV 7 I VREYD
REUEIVTEIEVAREIVEERTORREDH. EEROMES S UVREDEERE LUV EZOERDIL—F
VEEBICEWVWT, BETEEHMOSVWT Y TILELES LUSHDBETY,

HBRELUER

FrUJL—=—a vy 7IRETONINLG. PTUT5—=23> /- (HEFES: 720006899EN <
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-
nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-
class-xevo-tg-xs-tandem-quadrupole-mass-spectrometer.html>) IZEEEH L TV > FILFHLIEAICE DV T,
Andrew+ ERY T4 VTS X7 LBICERSNE LTc, MBICHATZ . 6 BOZ OV T I UAR4Y) (NDMAL

Andrew+ EXRYTF 4 VTS XATLICDWVWTHHFHLLADT=EWTTH?


https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html

NDEA. NEIPA. NDIPA. NDBA. NMBA) A& TW\W3 3 DDHEFARZHAB L £ LT, Ch5lE. 1ug/mL D
BHREEBRA S, 96 I TIILOLyaryFL—h (MRES: 186005837 <
https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186005837-96-well-sample-
collection-plate-700--I-round-well-25-pk.html>) TK/X &/ —)LiAERK (80/20) FICHABL £, AEARD T
O rILSLURERDOTO L T)LIE. Andrew+ ERY T4 I RTLORSAEIVORITOTORIILICERT S
IIIRXATA TV T T TT7TH% Onelab TEEINF Lo CORBEINATORIILICE ST, 0.025~
100 ng/mL OEFEDREBZFFLIED IR TORT Y ITHRITEINB LT THLS, FARPICERT 2 EERB L UEAE
ICBI g2 IRTOBRDIEHERINE T, M1, CODHTHERAT S OneLlab TOELHR/MRELLER (0.025 ~
100 ng/mL) AREAINTUVWET, Z AV T I VRERERER. P IL—bZ2> U -2 /PTFE96 Vx)LF vy
v b (BEES: 186006332 <https://www.waters.com/waters/partDetail.htm?partNumber=186006332>

) TO—ILL&E LT FARLIT > TILD LC-MS/MS S31f1id. Waters Xevo TQ-XS 2 > 7 LEES#st & ACQUITY
UPLC I-Class PLUS ¥ X T L Z#HAEHETHEHRA L. Masslynx V7 oz 703> FA—=)LFTITVWE L7z LC-MS
DNEDTLBHMS. 7V r—>3>/—~ (BERES: 720006899EN <
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-
nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-

class-xevo-tg-xs-tandem-quadrupole-mass-spectrometer.html>) ICHEBEINTULET,

Andrew+ EXRYTF 4 VTS XATLICDWVWTHHFHLLADT=EWTTH?


https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186005837-96-well-sample-collection-plate-700--l-round-well-25-pk.html
https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186005837-96-well-sample-collection-plate-700--l-round-well-25-pk.html
https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186005837-96-well-sample-collection-plate-700--l-round-well-25-pk.html
https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186005837-96-well-sample-collection-plate-700--l-round-well-25-pk.html
https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186005837-96-well-sample-collection-plate-700--l-round-well-25-pk.html
https://www.waters.com/waters/partDetail.htm?partNumber=186006332
https://www.waters.com/waters/partDetail.htm?partNumber=186006332
https://www.waters.com/waters/partDetail.htm?partNumber=186006332
https://www.waters.com/waters/partDetail.htm?partNumber=186006332
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/high-sensitivity-quantitation-of-nitrosamine-genotoxic-impurities-lc-ms-analysis-of-ranitidine-drug-product-using-the-waters-acquity-uplc-i-class-xevo-tq-xs-tandem-quadrupole-mass-spectrometer.html

FYFLATIN
@ oy g | AVR-2Yb (LIPUb = EW)
1. FyTEASZT A (TIS) .
20 2. FYISImILA— 5 mL .

3. RETL—MRZ
4. ¥490F1—-TR3)
5. T4—=TITIR4H0FL— R

1 EGY Y TINERELUOBRERERBD Andrew+ EXRY T4 VI ATLDTYFLATI

BAFAEBREA 1 F > 234 TR > TR LI-oAIE. BEM (HEERE (R?) 0.98M1 L)  EREE (+15%) &
LUREE (£15%) ZFRATIZIMNENHDFT, ChoOEEIF, Andrew+ ERY T4 VIR TF LTI
OneLab # > FILIARES SV ZNICHK LC-MS O T. 6 DON-Z OV T I VRAMIRTIDOVWTERISE
BMINELT. T3 (N=3) FvUITL—2aUMENRLICRINTVEY, 6 BEON- Z OV T I U FREEMT
RNTICDOWT, VZF7EAF Iy oL >T1d0.025 ~50 ng/mL T, B&l7Z 1/x EAHHTZ2BUWAEREIFIE 0.999 LU
ETL. THIC. FIYEEEEIF 90.7 ~ 108.0% DFEFE T. RSD IX0.2% ~ 14.0% THH. BEICEETHRMD
BLWAZRTHZEHRINTVET, M2, ZbAOVT7 IR 6 BD S5 3BORRNAREZHNTIN TV
£7,

Andrew+ EXRY T4 VIO ZATLICDOVWTH 2 EEHLLAD =W TEH?



=rayr==

Hh#R

EHH ‘

Az E e

5 9%

T (N=3) %

AFED (ng/mL)

NDMA 94.6-102.1 0.2-4.9

NDEA 95.4-104.6 0.4-8.1

NDBA 92.6-105.3 1.2-4.2
0.25-50.0 /X 0.999

NMBA 96.7-101.8 0.7-14.0

NEIPA 93.0-108.0 0.9-7.5

NDIPA 90.7-105.5 0.7-3.6
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Compound name: NDMA-2

Compound name: NDEA-2
Caorralation coefficiont: r = 0.080395, r2 = 0.908791

Correlation ecofficient” r = 0.050354, 12 = 0.008709

Calibration curve: 3497.00 * x + 457368

Response lype: External Std, Arsa

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans. None

Compound name: NDBA-2

Correlation coofficient: r = 0.080532, 12 = 0.080064

Calibration curve. 107774 * x + 26452 9

Response lype External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

Calibration curve. 106887 " x + 39,6406
Response lype: External Sid, Area
Curve type: Linear, Origin: Exclude, Weighting: 1/, Axis trans: None

xx x 5 X
e « 5047 x
B - T 50 w X x
L w " * n 2 4 % M 2 oo u - 5
3 0.0 x o L] W x
& % & 00 & g *
itk "] 50 "
507 50 % x x
ng/mL " ng/mL -10.0 ng/mL
1 150000- 1
% 400000 2 2 4000000
2 2 z
g E 2 100000 3
& 200000 8 & 2000000
50000
-0 ng/mL o ngimL. ng/mL
-0.0 50 10.0 150 20.0 25.0 30.0 35.0 40.0 45.0 500

00 60 10.0 15.0 200 25.0 30.0 350 40.0 450 50.0

-00 50 100 150 20.0 25.0 30.0 350 40.0 450 50.0

2. EGY Y TINERE KURERIEMIC Andrew+ EXRY T4 YIS 27 LZERALT. ARNBZ OV T I VR
MRS EHRE4 (NDMA. NDEA. NDBA)

OnelLab TER L. Andrew+ ERY T4 VI AT ALATEITLIECOBRBESINIBEAY v RICKD., BAESRS
REFTWV, PTHFUZMILBZFFNAANRLT. Z OV 7SI VRMYIDTROBREBEEIER TI £ LIz. COLEEISHE
FAREER XY v R, BIMTERITZIcH. BELRILC-MS EENHOT=ODOLDEMEY Y FID—o70—D—

HELTHEATBEHTETEY, T5IC. Onelab XV v R,

OBFRUME (HE. 2—Y—B. >XT7LME. BLUFRME) MRIESNET,

Andrew+ EXRY T4 VIO ZATLICDOVWTH 2 EEHLLAD =W TEH?

bL—XETRET. BRICBETI SO, XV YF



ZE 3k

1. Christler, Anna & Felféldi, Edit & Mosor, Magdalena & Sauer, Dominik & Walch, N. & Diirauer, Astrid &
Jungbauer, Alois.(2020).Semi-Automation of Process Analytics Reduces Operator Effect.Bioprocess and

Biosystems Engineering.43.10.1007/s00449-019-02254-y.

2. Accurate and Consistent Serial Dilutions Made Easy with Andrew.Retrieved (22Feb2021) from
https://www.andrewalliance.com/wp-content/uploads/2016/10/5_Serial_Dilutions_HD_20161005.pdf <
https://www.andrewalliance.com/wp-content/uploads/2016/10/5_Serial_Dilutions_HD_20161005.pdf>

3.Viswanathan, C. T.; Bansal, S.; Booth, B.; DeStefano, A. J.; Rose, M. J.; Sailstad, J.; Shah, V. P.; Skelly, J. P,;
Swann, P. G.; Weiner, R. Quantitative Bioanalytical Methods Validation and Implementation: Best Practices

for Chromatographic and Ligand Binding Assays.Pharm.Res.2007, 24, 1962-1973.

4. Bansal, S.; DeStefano, A. Key Elements of Bioanalytical Method Validation for Small Molecules.AAPS J. 2007,
9,E109-114.

V1)a—2 g iR EESR
ACQUITY UPLC I-Class PLUS & X 7 L\ <https://www.waters.com/134613317>

Xevo TQ-XS # > 7 LMEMBEE £ 7275t <https://www.waters.com/134889751>

MassLynx MS ¥ 7 k7 = 77 <https://www.waters.com/513662>

720007134JA. 20215 1A

/N

© 2025 Waters Corporation. All Rights Reserved.
MABARN TSAND—RIS—EFREFv )7 EZNBRME LV T Z 1/ —iBH Cookies
Cookie IRIZE:RE

Andrew+ EXRYTF 4 VTS XATLICDWVWTHHFHLLADT=EWTTH?


https://www.andrewalliance.com/wp-content/uploads/2016/10/5_Serial_Dilutions_HD_20161005.pdf
https://www.andrewalliance.com/wp-content/uploads/2016/10/5_Serial_Dilutions_HD_20161005.pdf
https://www.andrewalliance.com/wp-content/uploads/2016/10/5_Serial_Dilutions_HD_20161005.pdf
https://www.andrewalliance.com/wp-content/uploads/2016/10/5_Serial_Dilutions_HD_20161005.pdf
https://www.waters.com/134613317
https://www.waters.com/134889751
https://www.waters.com/513662
https://www.waters.com/#
https://www.waters.com/nextgen/jp/ja/about-waters/corporate-governance/legal-and-privacy-notices/terms-of-use.html
https://www.waters.com/nextgen/jp/ja/about-waters/corporate-governance/legal-and-privacy-notices/privacy-policy.html
https://www.waters.com/1000238
https://www.waters.com/nextgen/jp/ja/about-waters/careers.html
https://www.waters.com/nextgen/jp/ja/about-waters/corporate-governance/legal-and-privacy-notices.html
https://www.waters.com/nextgen/jp/ja/about-waters/corporate-governance/legal-and-privacy-notices.html
https://www.waters.com/nextgen/jp/ja/about-waters/corporate-governance/legal-and-privacy-notices.html
https://www.waters.com/nextgen/jp/ja/about-waters/corporate-governance/legal-and-privacy-notices.html
https://www.waters.com/nextgen/jp/ja/about-waters/corporate-governance/legal-and-privacy-notices/cookie-policy.html
https://www.waters.com/#
https://www.waters.com/#

