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LC-MS, GC-MS

Liquid Chromatograph Mass Spectrometer,
Gas Chromatograph Mass Spectrometer

Analysis of N-Nitrosodimethylamine(NDMA) and
N-Nitrodiethylamine(NDEA) Using LC-MS/MS,
GCMS and HS-GCMS
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Headspace system HS-20
Measurement mode . Loop
Oven Temp. :120°C
Heating Time 215 min
Sample Line Temp. 2125 °C
Transfer Line Temp. :130°C
Shaking level : Level 4
Injection Time 2 Tmin

GCMS System

GCMS-QP2020

Column : Rtx-Wax (30 m x 0.32 mm x 0.5 pm)
Injection mode 2 Split (5:1)

Column flow : 3 mlL/min

Purge flow : 3 mU/min

GC Temp. : 70 C (4 min) — 20 C/min - 240 “C(3.5min)
lon Source Temp. :230TC

Interface Temp. :250C

Acquisition

:SIM (m/z 74, 42)
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1. e
NDMAE N, N-Dimethyl sulfoxide (0[5} DMSO)0f| =0 &=7+ 100 ug/mLO| =5 Eepldt=s 2451, O[E DMSOZ 5145t NDMAS|
OO 0.15,0.25, 0.5, 1, 5 ug0| EIEE 22NS MBI ZPAD A20LEIUS (12 1) 200, 242 R = 0.9992 451
L{EfSiCt,

2. A
A ole o YALZE 500 mgE DMSO 5 mLof| =21 &, NDMA 0.25 ugE 715t Al2E 3 8] BHE SHSIQICE AT Bt (& 2)0l|1A
B=HIREZ0] % RSD7H1.4 % 2 @46 LIENCH, 220t (1Y 2)9F 20

(‘_'I_,_U_UO)
2.50+
B 2.NDMA &% 41} (n=3) 228]
= NDMA Conc. (1g) %
1 :0.241 e
2 10.246 1504 NDMA
3 :0.247 125
Average 1 0.245 1004
%RSD :1.4% 0751
0‘50:""I""I""I""I" R L R T T S R R A I
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13 2. NDMA Z20FE (n=3)H 2. NDMA 24 23t (n=3)
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B -5E - EDQM2| LC-MS/MS A[>H S 0185t NDMA2}E NDEA 24
=& EDQMOIM 2] NDMARF NDEA 2421 LC-MS/MSHE HIE 2 2 Shimadzu LCMS-80502 0185104 0.2 ~ 100 ng/mL &= H{0i|Af

NDMARFNDEA2| 2445 ZIUBIAH, Al

BLC-MS/MSE4 Zut

1. 4

NDMA, NDEA EZ221} LS EZ220I NDMA-d,, NDEA-d, ;S BIEF20| =09 527+ 500 ng/mL7} ElE

FEM2A2E L

H3.LC-MS/MS #AzA

HPLC System

Nexera UHPLC

Column

Mobile phase A
Mobile phase B
Gradient program

: HSS-T3 (3.0 mml.D. x 100 mm,. 1.8 ym)

0.1 % Formic acid in Water

: Methanol

5% B (3.0 min) - 30 % B (3.0 min) - 60 % B (8.0 min) -
90 % B (9.0-12.0min)-5 % B (12.01 - 16.0 min)

Flow rate 0.5 mU/min
Oven temp. 130T
Injection volumn 120 pL

MS System LCMS-8050
Nebulizing gas flow  : 3 L/min
Drying gas flow 5 Umin

DL Temp. 2150 C

IF Temp. 1250 C
Heating Block Temp. : 200 C
lonization Method - APCI

Data Acquisition : MRM mode
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Sk MFDS2| GCMS Al@REE HIEQ 2 Shimadzu GCMS-QP2020& 0185104 10 ~ 200 ng/mL == HP{0lA NDMAZ &4
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GCMS System

GCMS-QP2020

Column

Injector Temp.
Injection mode
Column flow
Linear Velocity
Purge flow

GC Temp.

lon Source Temp.
Interface Temp.

Acquisition mode

:Rtx-624 (60 m x 0.25 mm x 1.4 pm)
:220C

- Split (5:1)

- Linear Velocity
1 26.1 cm/sec

: 5 ml/min

:80 C (4 min) -
:230C
:250C

- SIM : NDMA m/z 74, 42, 59 , NDMA—d6 m/z 80, 46

20 C/min - 240 “C(3.5min)

B GCMS 24 Zia}
1. 2M
NDMA EZ221t NDMA-d, R EZ 22 S HEH
300 ng/mL7t &&= Zlﬂormﬁr HYA2 NDMA &
=60 ng/mLItE|= 2 H7I5I0E NDMAS| &M 2

=20 = NDMA= 55271 1,000 ng/mLO| ==& 2A5IA 20, NDMA-d = s=7t
HO, 25, 50, 100, 200 ng/mL7t ==& HEHHZ 2 541510 2145tR ™M, NDMA-d,
2OLEIML (I 4)9 20T, MY R? = 0.9992 24517 LIEFTE,

10,000

NDMA

A
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2. SN
2344 &ol2 2fa NDMA 50 ng/mL0j| LHEEZER N
of HAH|ofl CHat % RSD #te SRISIACE A3 dit=

bonc. Rt
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14 NDMAS| HEd 2 A 20tE 13

DMA-d.E 60 ng/mL7} =|A| @715t A= & 62 Et= 2495104 NDMA2F NDMA-d,
(B 5)0i|A 2= 240k Z0] % RSD7H1.1 % 2 2451 LIEfSG OO, ﬂEDfEJ%HE

# 5. NDMA 2 NDMA-d,2| &4 Z1t (n=6)

NDMAArea  NDMA-d;, Area NDMA/NDMA-d; Area ratio

1. 42718 61.096 0.700
2. 41.009 56.901 0.721
3. 40219 57.280 0.702
4 39450 55.749 0.708
> 38376 55323 0.701
& 38535 54.382 0.709

& RSD 1.1%
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= -‘_—'7H RO, O Al S HIE O 2 Shimadzu LCMS-80502 018310 0.5 ~ 100 ng/mL =& H?{0lAf NDMA 2! NDEA &4
15 282 MFDS A[REOf|A H|2tSh= Kintex F5 2Y & SR E OI&otU M, M2 24 2
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0] 44=l LC-MS/MSE 0235t NDMA, NDEA 24
2|

7. AL2ELZ 620 ChSHNDMA, NDEA 22| 7|2

Byueiz

=5 =3
NDMA NDEA

1. ZAEE 0.3ppm 0.08 ppm LALZEF

2. EAEE 1.0 ppm 0.27 ppm EAEEHZE

3. SOKERE 2.4ppm 0.66 ppm ST
ol=a

4. O|ZHAIZEL  0.3ppm 0.09 ppm MERNE,

5. ZIHAEE 3.0ppm 0.83 ppm ZHHARE
AN

6 WOKEEt  3.0ppm 0.22 ppm DOA2EZE

#8.LC-MS/MS 4=

HPLC System
Column

Mobile phase A
Mobile phase B
Gradient program

Flow rate

Oven temp
Injection volumn
MS System
Nebulizing gas flow
Drying gas flow

DL Temp.

IF Temp.

Heating Block Temp.
lonization Method
Data Acquisition

- Nexera UHPLC
- Shimpack GIST C18 (3.0 mml.D. x 100 mmL ,. 3.0 mp) "5k Ihouse Method
Phenomenex Kintex F5 (3.0 x 100 mm, 2.6 um, 100 A) 2Ms Method

- Water

. Acetonitrile

5 % B (1.50 min) — 30 % B (3.00 min) - 90 % B (4.00 min — 5.00 min)
-5 % B (5.50 min — 10.00 min)

:0.4 mL/min

140 C

220 pL

- LCMS-8050

-3 /min

:5 /min

2150 C

1250 C

:200C

- APC|

- MRM mode
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BLC-MS/MS 24 Zut
1. A
NDMA, NDEA #2524 2 NDMA-d,, NDEA-d,, iR EZ=2S 22 HERE0 =0 527 500 ng/mLot =S HE2HH 2 LR E RN
£ 25t &, HEke R 5146104 NDMARENDEAE 0.5, 1, 2, 10, 25, 50, 100 ng/mL7t = 5% 2, NDMA-d,, NDEA-d, ;= 20 ng/mLO]
S|=F A7ISI0] M S 245IRACE C, o ZEE 0188 NDMARL NDEAS| ZEAint A20IE I (I 6)1t oM, 21442 NDMATL R?
=0.998, NDEAZ} R? = 0.9972 LIEFITY. IE, Kintex F5 Z4240f| CHEH Z2kAM Dt 3 20HE 184S (12] 7)1 2o, 2IMAS NDMARF NDEA &2
= R*=0.9992 LIEtTE

5 EDRED 100,000
NDMA, R? = 0.998 28] NDMA
225
200 100
1754
120 075
1.254
050
1.004
0.754
0.25-|
0.504
0.259 ]
0.00
0. T T g T g T g T— T T -
00 250 5.0 70 Conc. Ratio 150 175 200 225 250 275 3.00 325 min
Helont Ratio (100.000)
NDEA, R? = 0.997 . y
225 10
200 0.4
175 98
07
1509
064
1259
059
1.004 0.4
0754 0.3
0.50 024
0.25 04
0
0.00 T = T P —— T T T T T T
00 250 0 70 Qonc.Fatio  3.50 375 400 425 450 475 500 525 550 575 6.00 6.25 min

13 6. NDMARF NDEAS| At A20t= 32 (C, Column)

23 Ratio (x100,000)
NDMA, R? = 0.999 NDMA

0.5

0.0

00 20 50.0 70 Conc.Fatio 15 17 18 19 20 2.1 22 23 24 min

eaRalio (x100,000)
NDEA, R? = 0.999 2.0

2.59

00 20 50.0 750 Conc. Fato 40 41 42 43 44 45 4.6 47 48 49 min

12 7. NDMAR} NDEAS| 2881t 3 20HE I3 (Kintex F5 Column)
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2. Ay
Ay =l C,, Z™S 0185 _H, 50 ng/mL s=2f NDMALE NDEAO| LHEHEZFZA2I NDMA-d62t NDEA-d10S 20 ng/mL &&E7t
=2 H71t A2 E 62] Bh= S45H0 NDMA2ENDMA-d,, NDEA2E NDEA-d, (2| HA{H|0f| CHSt % RSDE AFESHILH.
e 24 Ant= (7 90| B=HQF 20|, NDMAZE 1.8 %, NDEAZF2.5 % #2202 Q451 ZIO 2 LIEtOM, I 20t 12 (17 8)nt
2Lt
9. MAM 2H 71t (n=6, C,, Column)
Area Area ratio Area Area ratio
Yo T (NDMA NDMA-d;) NDEA  NDEAQ, (NDMA NDMA-d,,)
6
1. 689,899 395,045 1.74 310,850 166,152 1.87
2. £91,081 389,840 1.77 305,969 166,149 1.84
3. 684,071 391,610 1.74 301,080 159,426 1.88
4. 661,695 365,607 1.80 266,402 144,388 1.84
5. 673,384 380,337 1.77 309,525 161,314 1.91
6. 653,236 380,137 1.71 289,721 162,706 1.78
% RSD 1.8% %RSD 2.5%
1‘50(_10&000] =y
- NDEA
NDEA-dg
0504 NDEA-dNK
0 — |
03 8. Aol £ I=0tE T3 (n=6, C ; Column)
mZEE

= w2 EE O, fE 2 oh=0f AIdES HIE2 R 9oFE 32| 220 WALZE L NDMA, NDEA E40f| 28&l= GCMS, HS-GCMS,
LC-MS/MSA| o]l Cifoh A e, 21 2 A d Sofl ts & =E2ten, 1 ZakE (& 10)0 2SI,

H10. 24 ZAnt
0|2 FDA [ EDAM k= MFDS
IN=F LCMS/MS
HS-GCMS LC-MS/MS GCMS
C18 column F5 column
e & NDMA NDMA NDEA NDMA NDMA NDEA NDMA NDMA
AP He (0.15~5) pg (0.2~100.0) ng/mL (10.0 ~ 200.0) ng/mL (0.5~100.0) ng/mL (0.5~100.0) ng/mL
(R »0.999 »0.999 »0.999 »0.999 »0.997 »0.998 »0.999 »0.999
% RSD 1.4% - - 1.1% 1.8% 2.5% -
[ FnE ]

1) U.S FOOD & DRUG ADMINISTRATION. GC/MS Headspace Method for Detection of NDMA in Valsartan Drug Substance and Drug Products, 2019, https:/imww.fda.govimedia/115965/download
2) European Directorate for the Quality of Medicines, Test method for the determination of NDMA by LC/IMS/MS in Valsartan finished products, www.edgm.eulsites/default/fileslomcl-method-determination-
ndma-valsartan-cvua-september2018.pdf
3) AZOIREQA. AIZTA B 2JofE S LEZAHHOM, LIEZA0|ZOM SA| 24 LAYV |E, 2018, www.mfds.go.kribrd/m_218/view.do?seq=33264
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