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#-1 NDMA } OX NDEA oD J& 3 o o i3 % i 4% FiL Fig 42

k53 4 1 H s & (ng) NDMA R FE i (ppm) NDEA R £ & (ppm)
AV 160 0.599 0.166
A NRP L L 200 0.479 0.133
AN A YA 40 2.39 0.663
=R N 100 0. 959 0.265
T=FU 300 0.32 —
=HFT 300 0.32 —
A RFELI 2250*! 0. 043 —
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S bR YT IVEOSHIFECEL TR, HHEREY W oD FER RS THET,
ZNH v B D NDMA, NDEA (23T, KERMEH G R (FDA) &0 ~ v KR ~—Z (HS) GC-
MS VERCEBEEAIC L D GC-MS/MS 6 L < X GC-MS ¥k, £< o= Frnr Y7 I VO RKEDH 2
AIHE72 LC-HRMS IEDS /R &L CWET 2, X BT, BRINE S5 7 (EMA) (OMCL : official medicines
control laboratories (Z#5#E) 121X LC-MS/MS ¥, HS-GC-MS £ Kk ONELHEVEAIZ & 5 GC-MS/MS
ENNE SN TWET Y, ki, T=F Y H O NDMA 22T, EMA TiE OMCL O E#7EA D
GC-MS ¥ & LC-MS/MS #: % 8 L TWET 925, FDAIZMEE f£ 7220 LC-HRMS ¥ % ## L T
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RAHNOIHIZONWT, EAEFBHE,PSREHINZLE VBNV TEEE#RE L TRRSH
7= FDAE (V& v RERL OFITIT HS-GC-MS Y, 7=F P EO=FF Y OFE KLY
FNAEETRATIT LC-HRMS £ ) ICHERM L= o &2 Efi L T £3, £-2,3 [T L
% FDA 1% e OV ] C o 43 HT i (JFRL #5) OB &2 7R L, [X-2 1T HS-GC-MS & MV 7= & & T [RAA
AR YEV IR O NDMA X ONNDEA D~ R 7 F 7 A v b7 T Mg, -3 12 LC-MS & H W72 iE & T [RAH
WMIEEEIR O NDMA D~ A7 T 7 A N7 T hwpRLET, 28, JFRLIEOE &R FRIZE-1 D
PR BRI O KEZR - TRE L LT £,

#-2-1 Y ¥ U REFKBOFRIEO 5571k

FDA ¥ : GC-MS 14 JFRL ¥ : GC-MS 15*
AT ALER (B > 7 VB EU R, 500 mg & N-A FL-2-t'm ) ¥/ VI F
Vs fURE U I )
R HE T 0.025 1 g~0.5 u g(BEHREDH)
M t FE . Agilent 7890B GC | M&FE : & HtHU/ERT
with Agilent 5977A MSD HS #B ; HS-20,
and Agilent 7697A HS GC #B ; GC-2010,
Auto-sampler MS B ; GCMS-QP2020
GC/MS - HS NF A —F—
Column DB-1701,30 mX0.25 mm, 1.00 pgm
Inlet Temperature 220 C BRER L
Column Flow I mL/min
Split Ratio 5:1
Oven Program 40 C for 0.5 min.; 40 °C for 0.5 min.;
20 °C/min to 160°C, hold 20 C/min to 160°C, hold
for 0 min; 10 ‘C/min to for 0 min; 10 C/min to
240 °C, hold for 2 min. 240 °C, hold for 5 min.

HS Auto-sampler /XTF A — & —

Oven Temperature 130 C

Loop Temperature 180 C

Transfer Line Temperature | 185 C

Vial Equilibration Time 15 min
Injection Time 1.0 min
Vial Size 20 mL
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FDA 1% : GC-MS 1& JFRL ¥ : GC-MS 7£*

MS NRT A — & —

MS Source Temperature 230 C
Acquisition Type SIM
Solvent Delay 3.0 min

SIM Ton

NDMA m/z 74.0; NDEA m/z 102

*2 & TR : NDMA, NDEA & %1

Z 0.1 ppm

£-3-1 F=F TP ROP=FF VU DRELOENE G T /E O 5T 51k
FDA % : LC-HRMS £ JFRL £ : LC-MS £*
ATALBE (> 7V B, BRI ICHE L T EERIL,
Vs i s IR e ) A K — )V THIH % Al
PR YE PRI 2.0 ng/mL 5 ng/mL
T 25 LC & : HPLC or UHPLC LC &
system equipped with UltiMate3000 (Thermo-

temperature—controlled Fisher Scientific),

autosampler and column MS ¥ : Q-Exactive (Thermo-
compartment, Fisher Scientific)
MS % : Q-Exactive (Thermo—

Fisher Scientific)

Chromatographic Conditions

HPLC Column

Ace C18-AR, ¢ 4.6 mmX50 mm,3 um

Column Temperature

30 C

Flow Rate

0.5 mL/min

Mobile Phase A

KEOREEED R (1000 : 1)

Mobile Phase B

T = U A ROEEEOIRE (1000 : 1)

Gradient

AR OB DIRHE (95 : 5) 0 min—1 min
AR K OB R O EHE (80 : 20) 1 min—3 min
AR O B R DR (0 1 100) 3 min—7 min
AWK OB W DIRHE (0 : 100) 7 min—9 min
AR B OB DR (95 0 5) 9 min—9.1 min
AR OB DIRFE (95 : 5) 9.1 min—14.0 min

Injection Volume

3 ulL

Copyright © 1987-2021 Japan Food Research Laboratories. All Rights Reserved.



EHA o= hr Y7 I HH(NDMA K OYNDEA) (22T 5/6

£-3-2 F=FVUREOP=HFF IO R ONENE G e 8E OS5 1k

FDA 7% : LC-HRMS % JFRL £ : LC-MS 3£**

Mass Spectrometer Conditions/Ion Source Settings

Spray Voltage 3.5 kV

Capillary Temperature 400 C

Mass Spectrometer Conditions/Scan Settings

Scan Type PRM SIM

Polarity Positive

m/z Isolated for PRM 75. 0553 SIM T 75. 0553

*3 & TR : NDMA 0.20 ppm

1007755 5007162.00
750 NDMA 4007: NDEA
] 300-]
500 ]
] 200
250 ]
1 100
0] ] ] 0 — — —
550 5.75 6.00 700 725 750

-2 HS-GC-MS % A7 & & B Y EAIK DO NDMA X (X NDEA D~ A7 F 7 A > T T A

=]
=1

Relative Irensity

S o BB B8R sE &SR 3R 8888

0 8

-3 LC-MS & AV 7o i & T RAR SR O NDMA D~ R 7 5 7 A b7 T A

Copyright © 1987-2021 Japan Food Research Laboratories. All Rights Reserved.



EIS P O=hr Y7 I B (NDMA J OV NDEA) IZDOW T 6/6

BEHYI

EISCHT bR at, WEFROBERIImE > TEY, WU CIERFTORHIERC O
FHEOMBOWNEICED TWET,

Fl, YAFCREELOFE, F=F VRV =HTF T ORERNENZ S T RH LS
DEFLIZHONTH, -2, 3ITHWMO JFRLIEIZ XV BFRABRN O D22 K-> TV £T 0
TEBRBICEMWEbELZEI N,

SEXM(BEEH)
1 “UF U REEDCBTD2RENPAEDEICET2EHBERORTIZONT (KfE)” .
JE A& 584 . https://www. pmda. go. jp/files/000226684. pdf , (MSTATECEE AN [E3E 0 E &

eI A FEAE HP 2R 2021-10-15) .
2) “BEEMCBILI=br YT IUVEOBRAYAZICETLHE ERBRIZONTT L REAETE
4. https://www. mhlw. go. jp/content/11120000/000841065. pdf , (&M 2021-10-15)
3) “F=FUUEBMEFEICBITLIENPAMEMEICET S oNnT (KE)” . EAEE

BN

4. https://www. pmda. go. jp/files/000231528. pdf , (RN ATEE N EIFK N EBRMEEBRE

A% HP 2 MR 2021-11-19)
4) A PNHRNVI UEBEICB T BB AEREIZET 50T oW T (KT L R AT )
4. https://www. pmda. go. jp/files/000232925. pdf , (FRNZATECIE AN B3 EBRE IR S

Bt HP 2R 2021-10-15)

5) WAHMFET. ERLOMEME-—=ra Y7 I ORBOEF2 . [ ERELS L
X227 MU —H Az A, 2020, 51(9), p. 453-459

6) “OMCLRy NU—2Z D7 RARy 27 7Fud=2 7 . Council of Europe.

https://www. edgm. eu/en/ad-hoc—projects—omcl-network , (&M 2021-10-21)

7)  “Combined N-Nitrosodimethylamine (NDMA) and N-Nitrosodiethylamine (NDEA)
Impurity Assay by GC/MS-Headspace” .U.S. FOOD & DRUG ADMINISTRATION.

https://www. fda. gov/media/117843/download , (&8 2021-10-15)

8) “Liquid Chromatography-High Resolution Mass Spectrometry (LC-HRMS) Method for
the Determination of NDMA in Ranitidine Drug Substance and Drug Product” . U.S.

FOOD & DRUG ADMINISTRATION. https://www. fda. gov/media/130801/download , (=M

2021-10-15)

Copyright © 1987-2021 Japan Food Research Laboratories. All Rights Reserved.


https://www.pmda.go.jp/files/000226684.pdf
https://www.mhlw.go.jp/content/11120000/000841065.pdf
https://www.pmda.go.jp/files/000231528.pdf
https://www.pmda.go.jp/files/000232925.pdf
https://www.edqm.eu/en/ad-hoc-projects-omcl-network
https://www.fda.gov/media/117843/download
https://www.fda.gov/media/130801/download

