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1. RNEWPEICHAA RIA > DRFE
EN LY i ICHAARSA> FHOWAE
sanE ICH Q3A/B HPLC, LC/MS
AETHY | gempk | ICHQGA/Q3A |  HPLC, SFC, MS
ZTREMFHMY ICHMT | LC/MS,GC/MS | ZEREMERMAM
e . DNAIBEESZ. ZRERE3ISECT
BT Y Class 1.3 oE ICH Q3D ICP-MS, ICP-OES . gfg\“/.,nﬁtz;',-%-a'l,\#ﬂléaﬁb~
BESE | Class 1-37% | ICHQ3C HSS/GC * ppm (~ppb) LALOEENLE

AN SR ERROSEREODRMCEET SN RS1ORE

IHRAKREGE*]l |BLOUEL |(BEREOVELHE |RE2URIEOVELH
*3

EifE *2,3 & *3

EREETHY

=2g/H 0.05% 0.10%X & 0.15%X & 1R KXEE5E2100 mgT
1 BiEHE1.0mg 1 Hi8ERE1.0mg FREREMNLS pg/day
(&BB5MMEWVS) (&5 5hMEVE) DIEE., FEREF
1.5/0.1=15 ppm
>29-H 0.03% 0.05% 0.05%

*1 1 BHEEDOREDEEE
*2 INKDFVEMEZALVBIEE . RIFNZYEERICE,
*3 BEOIFESEVREMICOVNTIE, INEDBEVEENBLBRIZEE655
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Group 2: Alkyl and aryl groups
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Group 3: Heteroatomic groups
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Michel react Pt Halo-alkenes Halo-alkanes

Alkyl estes of
phosphonates or sulphonates

Legend: A=Alkyl Aryl or H
Halogen=F C1,Br,and |
EWG = Electon withdrawing group
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MHHE CREEREFERB (US FDA) 1) (& NDMADRESIVEE(CRTZH15> 2 ziR MUk,

1 . 1 .
US FDA . HAS, Singapore . Council of Europe
" 1 1

0 s e e i o egltes and i o et KOMA . L ]

[ aptisn . Updates on impurities in . Helmjsfmﬂllmrmauwnfnmresmmmm. . . ]
1 e ge 1 The Gaman DML e L vcesat fir Geunche und L ebenmitidvatet L L o and e Gean (L at he Chemistes nd Ve
3 ranitidine products o et O Kande et e i et
1 1 +ThiLEL nethod a5 scering mehod o NOWA bn e g substaes.

- . o Thix ML K SISy é - dne et
1 1 Health Canada

Council of Europe

GG ¢ DSNOMENGAMIIGS ¢ HMCHS DA RCH Sudar

1 Gompis e Dt ra by [nemstn N oty - Bogs

|

' To s st i 01 Gt ks ONEL Yot 508 b g 3

o p g

| Qe Tl e e e g i I Impurities found in certain angiotensin Il receptor blocker (ARB)
; products, also known as sartans

availability/fda-u | :

announcements-nc

e LG SeFrre M Georun 4L ¢ O
A e P re— |
s ontend o ik

i https://healthycanadians qc ca/recall-alert-rappel-
L | ma s avis/he-sc/2020/72963a-eng.ph|
| 1ol et ) 7 o)
N — i

1 This L. e hasec o LCUSVE sl e (VLR K s s satble o e e maration of MDA ind KOG i rbesars H
Sl i s Taiwan FDA

1 Mothod of Tast far Western Mesines as Adulterants in Chinese 2020-03-23
Medicines and Foods

2 Mathod of Test for Mitrosamines In Medicines - Multiple Analysis 2019-12-12

{hree-methods-determinalion-ndma-sarians 3 Dsterminstion of - Nitrasadimetyiaming and i 2010212
Nitrosodiethyamine i biecicmes

https://www.fda.gov/media/13

|
i https://www.edam.eu/en/news/omcls-release-
1868/download 1

4 Determination of N-Nitroso-M-ethyl-4-Aminobutyric Acid in 2019-04-10
Sartan Drug Substances and Drug Products

hitps/iwww.fda.gov.tw/ENG/siteList. aspx?sid=10360
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Control of Nitrosamine

0196 1A28H  AvkRR—2oayk  AIISNLTBI0B GC - 3977A oA 0,10 ppm. NDEA 0.05 ppm Impurltles i Human Drugs
HALINEAXYYR
é%%gzéglg 2 igJﬂE’il : /nggnt&%i%g;%% g ,l\jlglillsl‘%%l;p%wNNE?E: 8888 Sgnn: Guidance for Industry
=| GC;EijL ll/f b NDBA 0.040 ppm
v U.S. Department of Health and Human Services
2019448207 COCMS AYRZR—2Z  Agilent 7890B GC - 5977A NDMA 0.05 ppm. NDEA 0.05 ppm. Food and Drug Administration
AYyR MSD - 7697A HS NDIPA 0.05 ppm. NEIPA 0.05 ppm Center for Drug Evaluation and Research (CDER)
~ . ~ NDMA 0.05 ppm. NDEA 0.05 ppm.
201945821 H  LC-HRMS xUyk SLER el 1o NDIPA 0.05 ppm. NEIPA 0.05 ppm. September 2020

NMBA 0.05 ppm. NDBA 0.05 ppm Pharmaceutical Quality/ Manufacturing Standards/

Current Good Manufacturing Practice (CGMP)
NDMA 25 ppm. NDEA 50 ppm.
NDIPA 0.25 ppm. NEIPA 0.1 ppm.

Generally, sensitive methods with limits of quantitation (LOQ) in the parts-per-billion (ppb)
NMBA 0.1 ppm. NDBA 0.1 ppm range are needed to meet the low Als for of APIs
and drue products should use methods with LOOs at or below 0.03 pom. 5

2019 # 7 A 24 B RapidFire-MS/MS XYk  Agilent RapidFire-6460C

201949 A 13 H LC»'—%F;P;E/.,);\JVF UHPLC-Q Exactive NDMA 0.033 ppm 202049 BICFRRNA(HVATER FIRD

0.03ppmIU T DR EZFAVSARELELEHENE LI,

. https://www.fda.gov/media/141720/download
2019 10 B 17 8 LC'P;S_/;"S;J% UHPLC - Agilent 6420 NDMA 0.033 ppm
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High Throughput MS
Based Screening and
Quantitation

( GC/MS Based Screening and Targeted Quantitation \

= 1

Columns &
Accessories 8890 GC/7697A HSS/ 5977B MSD 8890 GC/7693 LS/ 7010B TQ

RapidFire- LC/TQ

LC/MS Based Screening, Targeted and Untargeted Quantitation

Ad

|- |

) g%-_

\ Infinity Il LC Columns & Accessories 6470 LC/TQ Ultivo LC/TQ 6546 LC/Q-TOF /
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https://www.fda.gov/media/141720/download
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GC/MS USP1469(cHIT2D T XAV R

7. The 8. Analytical Procedures section contains procedures that have been validated or verified in the USP laboratories.

« Procedure 1is based on analyses performed with the Phenomenex Kinetex brand of 2.6-um F5 1004, 100 x 4.6-mm column with L43 packing. The
Qrbitrap Fusion Lumos Tribrid brand of mass spectrometer (ThermoFisher Scientific) was used during validation.

* Procedure 2 is based on analyses performed with the following fused-silica columns with phase G16: a) Supelcowax 10 (Supelco #24211) (30 mx 0.32
mm x 1.0 pm); b) SH-Stabilwax (Shimadzu) (30 m x 0.32 mm x 1.0 pm); or c) DB-Wax (Agilent #123-7032) (30 m x 0.32 mm x 0.25 pm). The MS detectors
used were TSQ9000 VPI-HS 500 Triple Quadrupele GC-MS (ThermoFisher Scientific), TQ8040 NX mass spectrometer (Shimadzu), or the 70108 Triple
Quadrupole GC/MS (Agilent). -

» Procedure 3 is based on analyses performed with the Restek Raptor brand of 2. 7-um ARC-18, 150-mm x 3.0-mm column with L1 packing. The LCMS-8050
Triple Quadrupole brand of liquid chromatograph mass spectrometer (Shimadzu) was used during method validation. The Xevo TQD Triple Quadrupole
brand of mass spectrometer (Waters) was used during method verification.

* Procedure 4 is based on analyses performed with the J&W VF-WAXms GC brand of fused-silica column (30 m x 0.25 mm 1 um) with phase G16. The
TSQ 9000 GC-MS/MS brand of spectrometer (ThermoFisher Scientific) was used during method validation, and the 7000 Series Triple Quad GC/MS brand
of spectrometer (Agilent) was used during methoed verification.

Procedure 2 A\YRIR—Z-GC/MS/MS Procedure 4 J#&{&F A-GC/MS/MS

oy

7L MGC/MS/MSEBWVWTHIT XYY RD)NUF -3 HEBN TS
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NI LEHERIEE © KRE2F U7 HREUTERLZMY 7> 01

ANYILAFPITEKRZRFPITTOLLE. (EAH5L Agilent DB-Wax, 20 m x 0.18 mm x 0.18 uym)
20ppbiREEER MRM TIC

0 ) e L 5257 No. f{t&% RT [@& H&  SNH
AU L b T o 1 NDMA 6.093 16715 7565 378
12 i 2 NDEA 6917 12316 6949 348
3784 6.917

o e 3 NDPA 8.145 9474 6290 315
0s T 4  NDBA 9.458 11757 3448 172
0.4-

0.2-

0

56 58 6 62 64 66 68 7 72 714 76 7)3 8 82 84 86 88 O 02 94 96 98 10 102 104 106 108
Counts vs. Acquisition Time (min)

B N No. {t&¥  RT [l =& SN
® 7J<§'.Z§ . 1 NDMA 3.022 3676 1703 599
- 2 NDEA 4.352 1575 750 264
3 NDPA 6.085 581 438 154
4 NDBA 7.573 907 679 239

N LEKERZF T HREL TUERUTHS A (CRIZE OSNEE M EEREN T
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VR T B TE = RIEE O T BT E = RIEE
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« LC/MS Q-TOFMIBE(L. $BFAMYI OB EIRETY
o 2021F10BRY EESEALCLIHAIRIA>
FTREDBDERE TR, BERR(ERERICEAT IV FAORFIE), ERSIE - ZAEHAR . BRECDVTEK
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GC/MS%##35LC/MS - Agilent NJZ)LIUEHRELC/MS -
1. NMBA (&, iRMENSVHGC/MS T Hrh RS
2. STFIUERCLZ DR TNOYV T I (NDMA)DAERLEN B2 GC/MSTIEZ TSR

‘%ﬁ Agilent LC/TQET I
gy b -

6495 + APCI
BRI

6475 + APCI
Ultivo + APCI

Infinity II LC SR>
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Agllent NJZ)VIUEERRELC/MS &R
FSOHRDONDMA AFEYDBIE

Quantitation of NDMA on Agilent LC/TQ

U.S. FOOD & DRUG

AAAAAAAAAAAAAA

Liquid Chromatography-Tandem Mass Spectrometry (LC-MSMS) Method for the

US FDA Agilent 6470
2019

ng/mL 0.32 0.1
LoD ppm 0.011 0.0033
ng/mL 1 0.25
LoQ ppm 0.033 0.0083
Linearity Range ng/mL 1-100 0.1-100 202049 B (CRFRENIAAHVATEE TR
ppn 0093:353 00033333 0.03ppmil FOREREE AV SREL ERHENELL,

I (Sample size 30mg/mL) I

https://www.fda.gov/media/141720/download

US FDA OZE4 (LOD 0.03 ppm) Zimlz g otfritae

USP1469 (LOD 0.01~0.02 ppm) (Sample size 66.67mg/mL) EiEfz3 IHTIERE
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Instrument Method
Mobile phase A-0 1 % formic aod in water
Mot phase B:0 1 % formic aod n Methan
‘Sample diluent: Water Methanol (95 5)
Multisampiet temperature-10 C.

Ingection vohume:20 i

P2LIES S

Column temperature:40 °C

Agient infndty L £18, 46 150 mm, 2.7 pm iph T02)

Flow rate:0.5 mLmin

0 [ 5 0s
2 [ 5 [
i “® & 0s
10 2 75 0s
" 10 %0 05
165 10 ] 0s
165 9 5 os
] 95 s 05

IGTISGURGEIII Atmospheric Pressure Chemical lonization (APCI)
IMSIMS mode " MRM

lon mode I Positive
300°C

MSHMS2Fessiution ) 0.7/0.7 (univunit)

DE56735292

NDMA{Quantifier) 75 431 50 110 16 3 +

A (Qualifier) 75 58 50 80 10 2 +

147 117 50 o N 2 +

AN 50 . 2 v

103 75 50 4 +

%l 103 a7 50 M RM?K'fq: 3 ¥

NEIPA(Quantifier) 117 748 50 oc ° 8 +

NEIPA(Qualifier) 1171 471 50 82 15 8 +

1 891 50 80 5 4 +

131 43 50 80 20 4 +

131 891 50 80 5 4 +

IDPA(Qualifier) 131 43 50 80 20 4 +

NMPA(Quantifier) 137 86 50 70 20 5 +

NMPA(Qualifier) 137 107 50 70 10 5 +

NDBA{Quantifier) 1591 57 50 86 12 4 +

NDBA(Qualifier) 159.1 413 50 86 20 4 +

ICalibrations
0.1 ng/ml to 50 ng/ml.

Sample Preparation

APIRALIE

Add 5mil of
(95%water and

5% Wlethancl )
dilvent

[System Suitability

The coefficient of determination (R2) of the linear calibralion curve shouid be  0.980.
The SIN ratio of the 1 ng/mL knearity standard shoukd be = 10
% RSD of six repiicate injections of the 1 ngiml standard should be s 10

[53#7D3Y] LC/MS A4/)\—NMSHIE)/ LT OFIFICEDIEN ORI

RASZFOOOE—IRBERICHIT=0HIC

BAWeAAN=2LTTOTS5

AE(CMSZBREERVWT RN ] EE

NDMA (75.1 — 43.1) (82 1 ng/mL )

NDMA (75.1 — 43.1) (API 51}

871

F=F I (30 ma/ml)

JASIS 2022 #Hifki

# | PGSR () | RFYHAT | HAN-2KLT .
1.0
1 0 MRM BEkR 0.
08
2 6 MRM MS Q07
3 0.6
[
305
3 8.2 MRM R Zo4
Tos
0.2-
R s R o
‘Agient 1290 Infinity | /12—
x10
Agient 1290 Infinty | /4742475 (GTI6TE) 10
g o R 0.9
Agilent 1290 Infinity I| ZAFHSLE—ER Sk (BT1168) 08
Agilent 1290 Infinity || TE R EaE (GT1148) ;1 g;
——FLE 8020, %5~ 1 K Sos
P Ro4
b FNREE = &0
TINTHLTFAR 6+2°C 0.2-
AE 20 "
~ ‘Agiknt InfinityLabs Poroshell HPH-C18. oy
G 26 % 150 mm. 2.7 pm (p/n 633975-702) 1.0
- 0.9-
HTLAR 40°C 0.8-
B A 0% FAHHE '{g;
BB 01 % ¥hA AR Ros
3
= D3mumn Zos
WE G %A %0 @R imUmin *oz
[ %5 5 03 ol—
[ a2 8 03 0.1
. 61 a2 8 05 05 10 15 20 25 30 35 40 45
et n 5 % 05
m 5 95 03
na bl 5 03 B 2. 1£%89% NDMA (1 ng/mL) @ MRM 207 k5L ES =
14 9% 5 03

Agilent 6470Z2FW\SZF S HONDMARIE

50 55 60 65 70 80

Acquisition time (min)

85 90 95 100 10.5 11.0 115 120 125 13.0 135

V2o U IO T4

(5994-1668JAIP)
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PFPHS L C18h3 LA
. Chromatogram ) L _
S DN | W W | VY S R | |
r 05ng/mL ;" A everchomweanm | | |nl,_ I 3ng/mL
5213 _ .'r -
{ I AL P N ’ ‘ m

| nDBA

(D Y] BENMEPHERRE

v BEMEpHICEDZMOVZZLHORELNEENTS

Pmdafi4{ R31>DZ OV 7> OB ZHEFEN (CERE(CDITI B

— MERBEIE(2MM BB EZD L) RN FBEVZS

NMBADE - 758N RHEVD T, DFRGFRBELIFOE-I—ET 5L

2O Y7

1000
B ENE TRIRE
100
10

R ENIREF O -V EiEE e B kL
100%EULIEREDT ST — e NDBA  =ee NDEA NDIPA ==—=NDMA

s NEIPA  smmn NMOR s NMPHA
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MNOR — A= bOVAELT L)

S BB ATIREEN (PP AT TEMFITY)
SRRSO
B ERSLUBEAEORR A
AEAROpHE “«®
A RBMSA A AL A
(APCIN— /5 FRE SR RRE R EFSERUSHEL)
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ZhOVTZUDIRORAT N Fesd

1. NEODFE. ICHAA RSA > DIFFE

2. ZPOV7Z BT S B ERiT AR Hl Ehe
Agilenth'BF L\ TEDIL

3. APIBLUESERAO= NIVFI LB Q
o S v EEE RS TA—TYAD

— GC/MSBLULE/MSTTO-F GC/MSELC/MSSZF I Xy RDIRfE
(DI RS HERCZE L)

v IDEVDRZITIIZSHDTY
— RERBERAgilentCTHEERZEW
CHF¥Em - RIUE - DATSRMAET)
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7T —23> ) OFBIT

BOfREE Agilent 6546 LC/Q-TOF ZRUVVEZ MIVF I AFMIOAITE (5994-1372]AIP)
https://www.chem-agilent.com/appnote/applinote.php?pubno=5994-1372JAJP

Ultivo NZILIMERR LC/MS ZBWeZ  NOV7Z>AFEYIAITE (5994-1383]A1P)
https://www.chem-agilent.com/appnote/applinote.php?pubno=5994-1383JAJP

Agilent 6470 NZ)LIUEE LC/MS 2BV =F>>H 0 NDMA FEEI0DBITE(5994-1668]AIP)
https://www.chem-agilent.com/appnote/pdf/low 5994-1668JAJP.pdf

=9 fiREE Agilent 6546 LC/Q-TOF ZRBWSZF IV EESLVERRTOELSE NDMA AEI0EIE (5994-1626JAIP)
https://www.chem-agilent.com/appnote/pdf/low 5994-1626JAJP.pdf

EZERDOBIENREZEFREERFEIOMEL NI TOESE : Agilent Ultivo LC/TQ TOIWIAE—RFT—FEWAHE BT
(5994-1238JA1P)
https://www.chem-agilent.com/appnote/applinote.php?pubno=5994-1238]AJP

Agilent AYRZR—-ZH>T5, 8890/5977 GC/MSDZERWVEN-Z VI AFILTZOHELUN-ZMNOVSIFIL IO (5994-
1132]AIP)
https://www.chem-agilent.com/appnote/applinote.php?pubno=5994-1132JAJP

GC/Q-TOF SRF ©AEERUAYIEET AOSE > OBTERMEEE EIYIOTESE (5994-6058]AIP)
https://www.chem-agilent.com/appnote/applinote.php?pubno=5991-6058]JAJP
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https://www.chem-agilent.com/appnote/pdf/low_5994-1668JAJP.pdf
https://www.chem-agilent.com/appnote/pdf/low_5994-1626JAJP.pdf
https://www.chem-agilent.com/appnote/applinote.php?pubno=5994-1238JAJP
https://www.chem-agilent.com/appnote/applinote.php?pubno=5994-1132JAJP
https://www.chem-agilent.com/appnote/applinote.php?pubno=5991-6058JAJP
https://www.chem-agilent.com/contents.php?id=1006706
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[SSHBIT] HgD R OB SR DIEIR

ICP-MSICLBREHRD—H (5 vol% THER)

(ug/L) (ug/L) (%) “ - (ug/L) (ug/L) (%)

s 0 0.0 N/A 7 0 0.0 N/A

e 15 15.1 0.9 g _/ 30 221 -26.4

e 30 29.5 15 gl 60 465 225

A~ 60 60.0 -0.1 1A 120 1132 -5.7
,r"' 1HRSMHEL - 1.0000 150 150.1 0.1 ;" |4mﬁm -0 ggggl 300 306.2 2.1

T = / W /
o TR R
(ug/L) (ug/L) (%) P (ug/L) (ug/L) (%)

/' 0 0.0 N/A P P 0 0.0 N/A

. /’/ 5 5.0 0.1 " e 5 5.1 1.5
' e 10 10.0 0.4 . P 10 10.1 1.1
' 20 20.0 0.0 Val 20 20.2 1.2

,:-/'r AARI4FER : 1.0000 50 50.0 0.0 el HRI%EY : 1.0000 50 49.9 -0.3

o 223

/

HEEBRP TIFHYEARZEDHELRIENMEN
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B (CPS/ppb) 121000 5920 29200 16500
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Agilent 7900 ICP-MS (C&2T5AF VIR S IRERE 2R(CH T DT RAFEI DD (5994-4340]AIP)
https://www.chem-agilent.com/appnote/applinote.php?pubno=5994-4340JAJP

Agilent 7900 ICP-MS TOUSP <232>/<233> LU ICH Q3D/Q2(RI) O MIWCEHL IR A TRGARED
TERAEM T (5994-1561JAIP)
https://www.chem-agilent.com/appnote/applinote.php?pubno=5994-1561JAJP

USP S1INFvrFH—<232>/<233> BRI ERRMDPOTRAFMYDEIECHITS Agilent 7700x/7800 ICP-MS @
JNUF—23> (5990-9365JAIP)
https://www.chem-agilent.com/appnote/applinote.php?pubno=5990-9365JAJP

TERANYNCEE T 252 ICH BEUUSP AVyRE: EZERBDH(CHIIBICP-MS HLU ICP-OES OiEA (5990-9382IA1P)
https://www.chem-agilent.com/appnote/applinote.php?pubno=5990-9382JAJP
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