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Analysis of N-Nitrosodimethylamine(NDMA) in
No. SSK-GCMS-2001 | mMetformin products by GC-MS/MS
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B GC-MS/MS ZH| A L =M 2

HLE Z201 5 NDMA 2418 /5t Al 24 2242 (& 1)TH e,

H1.GC-MS/MS 24z

GC-MS/MS system GCMS-TQ8050
Column - Stabilwax (60 m x 0.25 mm x 0.25 ym)
Injection volume 12ul
Injection mode : Splitless (High pressure injection ; 250 kPa, 1 min)
Injection temp. 1250°C
Column flow ©TmL/min
GC temp. 240 (1 min) =20 C/min— 250 C (3 min)
lon Source temp. 1200°C
Interface temp. 1250
Acquisition mode “MRM
Compound Ch1 Ch1 Ch2 Ch2
m/z CE m/z CE
1. NDMA 74y44 7 74)42 21
2. NDMA-ds 80Y50 6 80)46 18
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Application  No. SSK-GCMS-2001
NEWS

B MFDS2} HAS At ol 22| atA
MFDS A&t HAS AlHO| S7HE HEZZ2D] MA2| 1td-2 of2f (O™ 1)2F 2Cf F AY¥EH 25 1 N
Dichloromethane(0[5t, DCM) & 023l 225610 S7[20120 =0t = NDMAS 2A16H= BIHHO 2 AFESH= 012

2 oIz 4 QU

1. MFDS (Korea) 2. HAS (Singapore)
Sample 500 mg Sample 500 mg
v v
TN HCI 10 mL
TNHCI5mL,

1 ug/mL NDMA-d(IS) 50 L v

Shake (350 rpm, 10 min)
¥V Shak
aKe v
DCM 5 mL

1 ug/mL NDMA-d (IS) 100 pL

Centrifuge (4000 rpm, 10 min)

DCM 10 mL
M v
Filtering (PTFE, 0.22 ym) Shake (350 rpm, 10 min)
of DCM layer v
Centrifuge (4000 rpm, 10 min)
v

Filtering of Organic layer

* Spiked Sample Preparation

J21. MFDS 2 HAS AI&#9| Flow chart

W sk - MFDS2| GC-MS/MS'HE 0|85t NDMA 24 Zat

1.4

NDMA 2 NMDA-dUEHZ22E 212 DCMOI| =0 1 mg/L0| B|=& H2UE Aot F, DCM2.& 5|A1510f NDMAE= 1, 2, 5, 10, 20,
50 ng/mLO| = 5IR 20, NMDA-dg= 10 ng/mLO| &= 275t HEHIS 2SIt

NDMAZZAMIF 3 20LE 1S (T 2)9F 200, 2IMHE 2 R? = 0.9992 LIEITH [, (F 2)0l|M 2= 240t 20| HEE 1 ng/mLojIA S/N
=51, FBHILOQ = 1.9 ng/g, 5ng/mLOIA S| T HIEHIA|4= 1.01 2 LIERITH.

;

4 fyeaBalo Lo Sisgem0
R%=0.999. ¥ NDMA.
i it |
3256¢1)
i

K

0754
= 050]

025]

R RS A R T e ] 1200 1225 1250 1275 1200 1325

12 2. MFDS AIZ#0f| (th2 NDMA ZZFMa 3 20tE 3

2o

SHIMADZU | Shimadzu Scientific Korea Corp. X AR A0 HHE 7|$0 R AME|0f Lo, 0 10| K B 4 LI,
D p



Application  No. SSK-GCMS-2001
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1 2. NDMA 2t NDMA-ds2| S/N, H|CH&l A<=, LOD % LOQ

o \DVA NDMA NDMA-d, - Asymmetry
Conc. (ng/mL) Area Factor
1 1 24,143 218,032 51 1.04
2 2 40,792 213,832 189 1.02
3 5 89,063 215,454 203 1.01
4 10 175,345 210,800 633 1.02
5 20 346,828 205,830 929 1.00
6 50 922,932 214,944 2957 1.01
LOD 0.06 ng/mL (0.6 ng/g)
LoQ 0.19ng/mL (1.9 ng/q)

2. NABIO| A
= MFDS A0 2t = 5 ng/mLE 63 BH=3its I, R EE22 2| T3 HA0)| Lol NDMA IS H40| STHEZHAH(% RSD)= (B
30 Ei= 20t 20[0.9 % 2 LIEFG 2, Ol= A E0|A AMAlSh STHEEHERE S % O[5t0f &gt A2 LIEFHTY.

# 3. NDMA 5 ng/mLE 083t A|AHC| 2344 Bt (n=6)

sample \o NDMA NDMA-dg Area ratio Area ratio % RSD
Area (NDMA/NDMA-ds, Average
1 90,878 201,550 0.45
2 89,782 202,600 0.44
STD 3 92,572 205,718 0.45
5ng/mL 4 92,081 204,471 0.45 0.45 0.9
5 91,874 201,927 0.45
6 97,080 214,198 0.45

EAZIEZ - HAS A|RH| K2 3l+8 Al

1. H2A

NDMA 2 NMDA-d, LR HZEEES —f Zt DCMOf| =04 1 mg/LO| =|=5F BEZHts ZAet £, DML 2 5145104 NDMA=0, 1, 5, 10, 20
50, 100 ng/mLO| /A 5t¥ 2, NMDA-ds= 10 ng/mLO| === A7I510 AZMS 2SIt
NDMAZZF 1 S 20tE T2 (I ) 20, 2492 R? = 0.9992 LIEFHTE EESH (E 4)0f|M 2= 240t 20| EFF 1 ng/mLOiIAT S/N

=80, ZBHILOQ = 2.5ng/g, 5 ng/mLOIAQ| T3 HICHAIAI4= 1.01 2 LIEITY.

rea Ratio

R2=0.999. .

NDMA.
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SHIMADZU | Shimadzu Scientific Korea Corp. X AR A0 HHE 7|$0 R AME|0f Lo, 0 10| K B 4 LI,
D p



Application  No. SSK-GCMS-2001
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4. NDMA 2t NDMA-ds2| S/N, HICHZ A<, LOD ¥ LOQ

o \DVA NDMA NDMA-d, Asymmetry
Conc. (ng/mL) Area SN Factor
] 0 - 506,693 - -
2 1 52,399 466,909 80 1.03
3 5 244,552 463,484 317 1.01
4 0 443,233 463,595 485 1.01
5 20 789,289 478,505 936 1.02
6 50 2,088,526 453,322 1994 1.01
7 100 4425715 468,660 6768 1.01
LOD 0.04 ng/mL (0.8 ng/g)
LoQ 0.12ng/mL (2.5ng/g)

3|8 SIS Qo A7HEE HAS A@Ho|| w2t #F4 0, 1, 5, 10, 20, 50, 100 ng/mL7t =/ 51 CH, 7|7 AE2&=7H0ng/mL 0| ==
7 NIE HA2|E £-I510] SYOIUCE Of uf ArSet Z2Fdel 212 (O 3)1t Z0|R? = 0.9992 UEIHCH, 31482 (E 5)0M 2= 21t
I

Z0[94.4 %, % RSD= 3.8 %= LIEFGTH EE3H NDMA 2! NDMA-deQ| A20tE -2 (13 4) QF ZTF.
#5.NDMA 2|52 E7t (10 ng/mL, n=7)
NO Area Conc. Recovery
NDMA NDMA-d, (ng/mL) (%)
1 376,439 334,743 9.8 97.6
2 370,713 303,061 9.0 90.0
3 388,073 322,579 9.1 914
4 356,670 324,225 10.0 99.7
5 381,482 321,106 9.3 92.5
6 379,601 333,969 9.7 96.6
7 378,258 320,368 9.3 93.1
Average 9.5 94.4
% RSD 4.0% 3.8%
(x100,000) 00,000)
b 100] NDMA-ds.
073 NDMA.
1% 4. NDMA & NDMA-ds2| A20tE T3 (n=7)
mZE

=
2 FA2EE = MFDS AR ‘GC-MS/MSE 0|83t 22kE HEZ2DI L NDMA A% S HIZ O 2 NDMA =20 tish 2AMHe AE
of0] AFdel 21, BT, AT, e SO0| ARE0IM 27toh= Aet He Lo Us As SUSIRCH, &7 EHAS ARY &
S|E 7+ =0 oA = Agol 501 Ao 2 LIEKITY.
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1) DETERMINATION OF N-NITROSODIMETHYLAMINE (NDMA) IN METFORMIN PRODUCTS BY HRAM-GCMS, Singapore, 2019
2) AELIFERIA, GC-MS/MSE O 83 HEZ 221 0|2FF F NDMA AR, 2020,
https:/lwww.mfds.go.kr/brd/m_218/view.do?seq=33310

E) SHIMADZU | shimadzu Scientific Korea Corp. X E AR HUA|| YRE 7|90 R 25| O, 0 2g10] Y B 4 UeLic



