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Excellence in Science

Application LC-MS/MS
NeWS Liquid Chromatograph Mass Spectrometer

LC-MS/MSE 0|82t ALZEHAE 2[2fE T L EZAIIR 113 SA| 24H
No. SSK-LCMS-2002 (Analysis of 11 Nitrosamines in Sartan-type Drugs by LC-MS/MS)
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a7 1. LC-MS/MS system

LC-MS/MS A|A8] 1 & M=
AZEAE Ot & LEZAF 2413 ot HA A 20IETHI UMY O] ME 241 242 OF2H (& 1), (B 2)2 2. NMBAS| 32,

MFDS A[RHO| ‘negative ion HL} ‘positive ion' 0| M 2] Z =7+ L510{ 0] FAZ{|E{0f| A= ‘positive ion” 2 = 2|435ISHALCH.
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Application  No. SSK-LCMS-2001
NEWS

H1.LC-MS/MS &4z

A

LC system

Nexera X3

Flow
Mobile phase A
Mobile phase B

0.3 mL/min

0.1 % Formic acid in water

Methanol

Gradient 20%B (0.0-3.0min) - 45%B (3.5min) - 60% B (9min) - 95%B (10-16.0min) - 20 %B (16.1-20.0 min)

Column Restek Ultra PFPP (3.0 x 100 mm., 3 ym)

Column oven 40°C

Injection volume 20 L

MS system LCMS-8050

lonization APCI

Nebulizing gas N,, 3L/min

Interface temp. 350C

DL temp. 200C

Heat block temp. 200C

Drying gas N, 5L/min

2. MRM 2%

No N Quarmf/i;r ion QuanCtEi{\igr ion Qua(l::i/;r ion Quaéig\e/)r ion Polarity
1 NDMA 75) 43 =17 75) 58 -10 +
2 NDEA 103)75 -14 103) 47 -17 +
3 NMEA 89) 61 -14 89)43 -14 +
4 NDPA 131)89 -12 131)43 -14 +
5 NDBA 159) 103 -13 159) 41 -20 +
6 NPYR 101) 55 -17 101) 41 =25 +
7 NPIP 115) 69 -15 115) 41 -20 +
8 NMOR 117)87 -12 11745 -19 +
9 DIPNA 131)89 -1 131743 -12 +
10 EIPNA 17)75 -10 11743 -17 +
1 NMBA 147117 -11 147) 44 -13 +
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Application  No. SSK-LCMS-2001
NEWS

Weigh sample in 50 mL centrifuge tube

\ {

Add 0.4 mL of Internal STD (500 ng/mL)
Add 9.6 mL of 25% Methanol

\ {

Vortex for 5 min and Sonicate for 10 min

\ {

Centrifuge for 10 min at 4,000 rpm

\ {

Filter supernatant through a 0.2 um PVDF syringe filter

7 2. MFDS Alde] 2y

o o _ od
I QlofE2| A2 Y2 (AT 2)2t 220, HX2(0f| AREElE 2 24E (HRQE, 2AQE) 2
O] g=0il 2| AT AIRE 25 % HES0]| Satidtil, Ae=Z2/ch §35US BEQl BE = Kifet

ootz 4EY FA (mg)
A2 EF 150
EAEE 50
SOAEE 20
O|ZH|AIZE 150
ZICATEE 20
I|OFALZ2EF 50

X2 A2 WHAIO|
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Application  No. SSK-LCMS-2001
NEWS

BMLC-MS/MSE 0|83t LIEZATIR 113 SAIEA 21t
1. 42N
LIERARIS 1S #2223 Y HREZSES 242 25 % HE20 =0 500 ng/mL7t = =5 B2 E 242, 25 % HES = 514510
HEZARIR 11& #2222 05,1, 2,5,10, 25,50, 100 ng/mLO| =[] SR, HEEZE 2 20 ng/mLO| == H7I5IR. 2t =
H AL (O ) LM, ZYA(R) = RE HE0IM 0.99 0|40 2 LIEKTE,

ID1: NDMA

Correlation coefficient: R* = 0.9997657 R = 0.9998828

Calibration curve: Curve type: Linear | Zero: Not Forced
| Weighting: 1/C | Equation: y = 14196.33x + 824.8575
Processing Method: External Standard
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ID4: NDPA
Correlation coefficient: R? = 0.9995353 R = 0.9997676

Calibration curve: Curve type: Linear | Zero: Not Forced
| Weighting: 1/C | Equation: y = 18272.65x + 496.9575

Processing Method: External Standard

o
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= ]
1.500e6 -
1.000¢6 -
5.000e5
0.000e0 -#+——————————
0 50
Cone. (ng/mL)
ID7: NPIP

Correlation coefficient: R? = 0.9999657 R = 0.9999829
Calibration curve: Curve type: Linear | Zero: Not Forced
| Weighting: 1/C | Equation: y = 30126.00x + 1388.194

Processing Method: External Standard

ID2: NDEA
Correlation coefficient: R* = 0.9999776 R = 0.9999888
Calibration curve: Curve type: Linear | Zero: Not Forced
| Weighting: 1/C | Equation: y = 13869.19x + 2403.354
Processing Method: External Standard

bt i
=z 1

1.000e6 -

5.000e5 4

0.000e0 F—————7—————

Conc. (ng/mL)

ID5: NDBA
Correlation coefficient: R* = 0.9989305 R = 0.9994651

Calibration curve: Curve type: Linear | Zero: Not Forced
| Weighting: 1/C | Equation: y = 21852.57x + 519.0229

Processing Method: External Standard

g ]
< 2.000e6 |
1.000€6
0.00060 #~————
0 50
Conc. (ng/mL)
ID8: NMOR

Correlation coefficient: R? = 0,9996304 R = 09998152

Calibration curve: Curve type: Linear | Zero: Not Forced
| Weighting: 1/C | Equation: y = 9482.551x + 1193.627
Processing Method: External Standard

ID3: NMEA

Correlation coefficient: R* = 0.9994478 R = 0.9997239

Calibration curve: Curve type: Linear | Zero: Not Forced
| Weighting: 1/C | Equation: y = 28874.04x - 2516.306

Processing Method: External Standard

Area

2.000e6

1.000e6

0.00060 W+t
0 50
Conc. (ng/ml)

ID6: NPYR
Correlation coefficient: R? = 0.9993095 R = 0.9996547

Calibration curve: Curve type: Linear | Zero: Not Forced
| Weighting: 1/C | Equation: y = 23779.01x + 4783.446

Processing Method: External Standard

m
g
g ]
2.000e6
1.000e6
0.000e0 F—————7F—F——
0 50

Conc. (ng/mlL)

1D9: DIPNA

Correlation coefficlent: R? = 0,9996814 R = 09998407
Calibration curve: Curve type: Linear | Zero: Not Forced
| Weighting: 1/C | Equation: y = 19102.76x + 1124.071
Processing Method: External Standard

¢ 3.0006 g ] g 1
< i < < y
2.000e6 ]
| 1.000e6
1.000e6
0.000¢0 #———————————— 0.000e0 S ——— ,
0 50 0 50
Conc. (ng/mL) Conc. (ng/mlL) Conc. (ng/mL)
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Application  No. SSK-LCMS-2001

ID11: NMBA
Correlation coefficient: R? = 0.9942718 R = 0.9971318

Calibration curve: Curve type: Linear | Zero: Mot Forced  Calibration curve: Curve type: Linear | Zero: Not Forced

NEWS
ID10: EIPNA
Correlation coefficient: R? = 0.9999364 R = 0.9999682
| Welghting: 1/C | Equation: y = 48028.96x + 1557.179
Processing Method: External Standard
g p
=z f
4.000e6
2.000e6 -
0.000e) #F—————7————
0 50
Conc. (ng/mL)
2. 320fE7H

Sk 1 ng/mLe| LEZARIF 1130i| TSt HE 2 20IE0-S

| Weighting: 1/C | Equation: y = 29708.33x + 1423.361
Processing Method: External Standard
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Application  No. SSK-LCMS-2001

NEWS
3. 48t Y HAUT
doe Y HUC = JHHR] U A5k, S5, Ik 2221 1ng/mL, 5ng/mL, 50 ng/mL s&=2| QC 8z X6t 63| HHE S5t Ao
EAMESIF OO, (B 4)UIM Ee= 240 20| HEE= (92 ~ 110) %, FUE (% RSD, n=6)= (1 ~5) % £=20 2 LIENTY.

B4 LERALIR 1139 558 35E U YU

1ng/mL 5ng/mL 50 ng/mL
# 829 e @us e @us g s
(%) (% RSD) (%) (% RSD) (%) (% RSD)
1 NDMA 103 4.8 101 4.8 98 1.5
2 NDEA 103 4.7 101 39 100 1.6
3 NMEA 92 3.7 102 28 9 0.9
4 NDPA 105 4.7 96 4.5 99 1.7
5 NDBA 108 1.5 9 4.1 9 1.9
6 NPYR 9% 4.0 98 24 9 1.5
7 NPIP 102 2.7 98 3.1 100 1.1
8 NMOR 103 4.7 106 52 98 1.2
9 DIPNA 103 23 97 4.9 102 2.5
10 EIPNA 102 1.8 101 1.9 100 2.9
1 NMBA 110 2.6 102 32 9 1.1

ZEL|=AIZHS SIS OO, BigkMS H (divert valve) £ AFESH
ZoIFCL LIERARRIR 115 2 /IR 450| 82 A= (AE5)2t

2L

[e]

Sl 2Ol M| HiHo = BAS AR LIERAIRIRTE 2E0= 10| 87| R0 AE0l= 1ol o|EE S| 2aoHA| EICt kA 9
QFE0f| oot INERA Fakz Z|A8loH | Rl AIZEH HB QIUE S O|ZHIAIZE, SHALZE, 2AIEEL YAIZE RS UV EE7 |2 BA610 &
M LA HEOI LI E2ARRIR 1158t Mass spectrometertf] EE 4

H=T lE

S

SlE A2 O|ZHAIZE, SHIAZE, ZAISE, UAZE 2 E O2FZ0)| CHohM LIEZARIF 11832 EE2EUS 5ng/mL 52 A7I6HH E
7IoIACH, (& 5)0|M 2= 211t Z20] (87 ~ 108) % +F2= LERTE T, NDBAS| B2, ZAIZE, YAISEO| pla 231} 1ol =2 [t
2 Of2ie| Fako 2 Qlsl 3l-85 SISt 4~ UM, Y5t NDBA B 101e floiAl= 22|0f that S7+2401 HETF Q7 EICt

UV chromatogram
L\E}mr[an
»
Irbesartan
Olmesartan
MS chromatogram
NDMA NPYR
NMOR N
NMBA
NMEA
NDEA
e Lo
DIPNA,
NDPA
NDBA
oo 10 20 30 P S0 50 70 a e Wa 110 @ 1o Me 180 180 1o 1@e 180 mn
O 5 HEZARIF 115 LAEE S oofF A =0tE 13
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Application  No. SSK-LCMS-2001
NEWS

HESMEEHAHSE EE

A0l thet LIERARIR 115 &4-8 E7t

3|58 (%)
# 428
O|ZH|AF2E! SHALZE BALZE LALZE

1 NDMA 99 98 91 94
2 NDEA 99 107 93 94
3 NMEA 99 103 97 99
4 NDPA 103 103 99 100
5 NDBA 99 107 - -
6 NPYR 9 90 9 9
7 NPIP 102 103 98 99
8 NMOR 97 102 108 107
9 DIPNA 103 105 100 105
10 EIPNA 103 105 95 98
il NMBA 87 91 100 103

5. dFeH

HYIA= LERARIZ 115 BEZ8Y 1 ng/mLE 7302 N5

(H 601l E= 242t 20] (0.1 ~ 0.3) ng/mL=
(29~ 174) $FO2 2431 7|Z20110 0|02 &}

QLA

H6. LIEEZARIZ

1132

i /58| (Signal to noise ratio, S/N) 10 7|5
20| 7402 LIEIHTH I, MFDS A|SHO) A A 2451 7|2

e o | 2 e

Q11 ng/mLoflAMe] S o 2

o2 MHESIROH,

ES

g4=3

S o Z2H|

el

(1 ng/mL) (ng/mL)
1 NDMA 30 0.3
2 NDEA 58 0.2
3 NMEA 72 0.1
4 NDPA 62 0.2
5 NDBA 132 0.1
6 NPYR 32 0.3
7 NPIP 80 0.1
8 NMOR 29 0.3
9 DIPNA 70 0.1
10 EIPNA 174 0.1
11 NMBA 145 0.1
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Application  No. SSK-LCMS-2001

NEWS
m2E
O] FrABESS ABOIOHEOIIX|O] AFZEIY Ol & LIEZAIBIR 115 SA| AR (LC-MS/MS) 0l tf2 21444, HUE, 228 T
TIBIAC 2t H2S0| 2T ZAZ4(R)= 0.99 OlAO 2 LIEKFOM, U 5% O|L, EZ8Y 1 ng/mLofA2] 415 T sl 100|
AOR NFHOIN 2TBH= AIAS 245} IO Q= HOE SIRISIQICE &, HEms 2] I2t (92 ~ 110) % 2RO SQIEINOD, 548
2 OJokE R0 [2f (87 ~ 108) % =22 SQIL|QUCH
ma s

1) AR R, QFuA M3t HHIE L (LALZE 2t AIA)
https://nedrug.mfds.go.kripbp/CCBACO1/getltem?totalPages=1&Ilimit=10&searchYn=true&page=18&title=%EB%B0%IC%EC%SE2 %AC%EBY%A5%BA%ED %83 %84&safeL etterNo=277
2) AFOIUF A, QIoFF QHAY AfGH B 2R (2H-IEIT H|A)

ha =l
https://nedrug.mfds.go.kripbp/CCBACO1/getitem?totalPages=1&Iimit=10&searchYn=true&page=1&title=%EB%9ID%BCY%EB%8B%88%ED %8B %B0%EB%94%988&safel etterNo=435
3) AZOERA, 'HIEE 2RI [FiH2|RH|] NDMA HE OfF 2Y ZALE
https:/lwww.mfds.qgo.kr/brd/m_99/Niew.do?seq=43866
4) AEQIOFEQIIA, AIZEE O|UE & LIEZAITIF 115 SA| AR (LC-MS/MS)
https://mfds.qgo.kr/brd/m_218/view.do?seq=33300
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