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An LC-MS/MS Method for Quantitative Determination of NDMA
in Drug Products and Substances of Valsartan, Ranitidine and Metformin.
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Summary

Nitrosoamines are considered to have high carcinogenic potency, and several medications have
been subject to recall worldwide due to the presence of these impurities. To ensure the safety
of pharmaceutical products, it is important to establish an analytical method for the quantitative
detection of nitrosoamines.

In this study, an LC-MS/MS method was validated for the quantitative detection of NDMA
in drug products and substances of valsartan, ranitidine, and metformin. Good linearity with a
correlation coefficient (R) > 0.999 was achieved at the concentration range of 0.5-10ng/mL. The
limits of detection and quantification were 0.lng/mL and 0.5ng/mL, respectively. Recovery tests
were carried out by applying NDMA to valsartan, ranitidine and metformin. The recovery rates
were determined to be 89.6-110.3%, which were well acceptable in the validation process. In
conclusion, a practical LC-MS/MS method for the determination of NDMA in drug matrices was
established.
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N-nitrosodimethylamine (NDMA) 96
N-nitrosodiethylamine (NDEA) 265
N-nitroso-N-methyl-4-aminobutyric acid (NMBA) 96
N-nitrosomethylphenylamine (NMPA) 265
N-nitrosoisopropylethylamine (NIPEA) 26.5
N-nitrosodiisopropylamine (NDIPA) 26.5
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LC-MS/MSH#i4ett:

LC&A:

¥iE © ACQUITY UPLC H-Class PLUSY A 7 4

# < 2 3 ACQUITY UPLC HSS T3,

1.8 um, 3.0x100 mm

H5 L 30 C

HAE 10uL

e 0.5mL/min

BEMHA © 0.1%F MK

BB : 01% XM A ¥ / — )b

AT © 54 or T4

T MEHD I (A) 5% (B) 5%

FIVIY MM 0 0~365 (A) 95% (B) 5%
36~5% (A) 95%—5%

(B) 5%—95%

45~75 (A) 5% (B) 95%

75 VI MDD 0~45 (A) 97% (B) 3%
4~4555 (A) 97%—3%

(B) 3%—97%

45~74 (A) 3% (B) 97%
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A+ fbE—F : APCI
Voltages
mode : current corona : 1.0 [uA] cone : 25 [V]
Gas Flow
desolvation : 800 [L/hr]
nebulizer : 4.0 [Bar]

APCI probe temp : 450 C

cone : 150 [L/hr]
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NDMA 75>58 (d6-NDMA 81>64)

NDMA 75>43 (d6-NDMA 81>49)

ERERIRE | v—s miEk | SN
1 ng/mL 0.113 30
0.5 ng/mL 0.062 22
0.1 ng/mL 0.023 3

0.05 ng/mL N.D. N.D.

0.01 ng/mL N.D. N.D.
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1 ng/mL 0.118 5
0.5 ng/mL 0.031 2
0.1 ng/mL N.D. N.D.
0.05 ng/mL N.D. N.D.
0.01 ng/mL N.D. N.D.
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300 mg#Z VA B0 mLIZ ¥ 2 L 72 B o0 77 75 JE 0 RR i1
B (6.3 ng/mL) % &EIEEZ TINS5 500 L
300 mg% ¥ 5 mLIZIED L 72 B8 00 Fr2 4B I RR 8 g0 i
(126 ng/mL) ® 1/10% &Ll % mIN$ % 5:4@
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E 5 IZd6-NDMABE#ERE W~ AN, 28210 mLF 72
E5mLE b XH)ITHERKREMAT. T, kKD
B THE R %2 5517 - 72, 2 O %12,000
rpm L0 -0 L, Lifx 74 vy —TH
L, & L7 i L7Z-NDMA®D 1, &t
OTIF25, 5, 7, 5ng/mL, &£@Tix1l, 25,
Sng/mL& 7% 2% X)L 7.
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SEB00 meg# A0 mLICE D L 72 B OB EIR
LR (6.3 ng/mL) & LRELZRINT 5 5:M4:0OT
&, BERIS551~9752% & RiF ik e o7z, &
NZENOTMIEEDORSD (n=3) &, 25 ng/mLTiE
0.52%, 5ng/mLT 1£0.08%, 7.5 ng/mLT 130.19% T
o7z, BAF300 mgh B 5 mLIZHE D L 72O A
BIREREE (126 ng/mL) ®1/10% & LRE 2R
N3 % 5&M@TIE, BERI278~101.56% & HAf 7% ik
Reole, TNERORMREORSD (n=3) (3,
1 ng/mLT13454%, 25 ng/mLTIi31.46%, 5ng/mL
TIX147%TH - 7-.
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#4i o7z, WY ANDMAREHE AR OEIEX, /N
Fov s gD TIMEERER & FARZEUER200 mg % %
10 mLICTED LB O A B RERE (64 ng/
mL) % &LIRE L2 RIS % 5040 & 50400 mgx &
10 mLIC{E D L 72RO RPN EE R (128 ng/
mL) ®1/10&2 ELRELZ RIS 25000 2 /85 —
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RYEEZ., ZZICNDMAEERRZMZ, S5
d6-NDMARE ¥R 2R M L, £EH10 mLE 25 X
KB Z N Z 72, ZO%, KD IR TBE I
Z50MiTo7. OO LEER 74 NVY—THHE
L, &k & L7 BMLZNDMADBEE X, 040
TIX0, 4, 6, 8ng/mL, &F@Tix0, 1, 25,
S5ng/mL& 7% X)L 7.

R

K200 mgZ B 10 mLICHED L 7-BR 0 A B I
PRIEERE (64 ng/mL) Z&TREZRNT 55040
TlE, MLEIB64~107.05% & Bl ek R & 70 7-.
FNENOHEMEEORSD (n=3) &, 0ng/mLT
1£3.00%, 4 ng/mLT 1£0.66%, 6ng/mLT 1£2.13%,
8ng/mLTI130.64%T & - 72. AF400 mg% % #10
mLIZE D L7 O P2 R EE R B (12.8 ng/mL)
D 1/102 &L iEZ RS 5 &M@ TIE, BN
89.64~11032% & RifF ik & o7z, ZhZho
WM B ORSD (n=3) 1%, 0ng/mLT 135.20%,
1 ng/mLT13043%, 25 ng/mLiZT1.38%, 5ng/mL
TIE367%TH - 7-.
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10 mLICHED L2 O A B ERE (3.3 ng/
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B0 mLICED L 22BRO A EIRERE (11 ng/
mL) ®1/10&2 ELRELZRNT 55000 2 /88 —
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AE900 mg#Z B0 mLICE D L 7B 0 #F 2 5L
BREEREE (33 ng/mL) 2 & LIRELZBINT 5 &1
OTIiE, MILE10024~10821% & BUF ik & 7o
7z, ENFENORMEEORSD (n=3) 1F0ng/mL
TIE1.56%, 2ng/mLTIix1.07%, 3ng/mLTIi31.14%,
4ng/mLTl2061%TH - 72. #AA3,000 mg# B 110
mLIZHED L7 B O A BIRERE (11 ng/mL) ®
1/10% &R E 2R3 % &00@Tid, [\IXE98.37
~10568% & RUF kR & oo 7z, ENZFNOTHME
BEORSD (n=3) &, 0ng/mLTIiX695%, 1ng/mL
TIE291%, 25 ng/mLTIl%2.76%, 5ng/mLTIi31.16%
Tho7-.
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DWT LG HEOHELZ DO TV TFETDH 5.
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