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Using novel stationary phase selectivity to address potential NDMA over-quantification due to isobaric
interference in the LC-MS/MS analysis of nitrosamines
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2. Inltlal Method

1. Background 3. Investigating Isobaric Interference

it . ot . e L OIS Proposed USP method used as starting point for method development.” - DMF was found to co-elute with NDMA.
qlIJ;ziﬁcir:g;ie;ndirneppoieenrliarny Cdognetr;nc?gat;edq;llr[]eg 8 nitrosamines and 4 deuterated internal standards. - DMF Spiking experiments (0-100 ppm) to assess impact on NDMA quantification (1 ng/mL).
substances and products. Calibration performed according to USP method - NDMA quantifier (75.0 -+ 43.0) overquantified NDMA in presence of DMF.

> 1.33-30 ng/mL (20-450 ppb), 0.66-19.8 ng/mL (10-297 ppb) for NDEA - NDMA quadlifier transition (75.0 -+ 58.0) was less affected.

_C-MS/MS method developed on an Avantor® ACE®
UltraCore C18 column, providing rapid separation and
ow-level (ppb) quantification of nitrosamines highlighted

» Excellent linearity (r? > 0.997), % accuracy (94.1 - 105.9 % and % CV (<7.6% RSD)
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DMF concentration (ppm) - ® =NDMA 75.0 > 43.0 (IS=NDEA-d10) = @ =NDMA 75.0 > 58.0 (IS = NDEA-d10)

" Procedure 3, USP General Chapter <1469> "Nitrosamine Impurities” (Accessed February 2021)
Acknowledgement: This method was first published in LCGC Europe (2021), 34 (7) pp267-276

> Use of alternative NDMA quantifier transition

» Use of alternative LC stationary phases

 —

5. DMF Screening

DMF MRM transitions (74.0 » 42.0 and 74.0 » 30.0) were also
established.

For a sample containing a high concentration of NDMA (30 ng/mL),
no response was observed in either transition.

4. Solution: Chromatographic Separation
Chromatographic separation of NDMA and DMF is clearly desirable.

6' Summqry qnd CO“CIUSIO“S Low retention obtained for NDMA precluded separation from DMF.

Rapid LC-MS/MS separation developed using an Alternative column selectivities and particle morphologies were screened to separate DMF and NDMA.
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Avantor® ACE® UltraCore C18 column. A. Avantor® ACE® UltraCore C18 B. Avantor® ACE® Excel 2 C18 C. Avantor® ACE® UltraCore Biphenyl
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Highly selective, so can be used to monitor for presence of DMF in
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demonstrated. - \ —NDMA L quantification.

g T 2 256405 | k =11 Z 20405 1 k=18 | — NMDA?2

\ : ~, é | \ X —DMF 1
LOD/LOQ values below those sought by regulatory | N e
authorities. \ 30 ng/mL solution of NDMA on Avantor® ACE® Excel 2 C18
50E+04. \¥ | \_ | - /’\/K — (I\/Iethod B)
Co-elution of NDMA with DMF resulted in over- ' o | ' o | ' o | 00000 1
quantification of NDMA. Both columns showed improved quantitative performance, with no evidence of interference. 250000 1 — NDMA 1(75.0 > 43.0)
. . . . L. 350 - oo - —— NDMA 2 (75.0 -+ 58.0)
QuqntlfICdtIOn USIng the N DMA quqllfler trq nSItIOn Gnd NDMA % accuracy (MRM 75.0 -» 58.0) Reduced NDMA °% accuracy (MRM 75.0 » 43.0) ] 200000
. 300 1 300 - S —— DMF1(74.0 » 42.0)
the NDEA-d10 internal standard was found to reduce m Isobaric NH 2 0000 - }|
this problem. = : —— DMF 2(74.0 » 30.0)
3 200 | Interference 2 200 - — |
Alternative methods using Avantor® ACE® UltraCore s  rromtore ACE Urotore o _
. . 100 | vantor® ® UltraCore . 50000
Biphenyl and Avantor® ACE® Excel C18 stationary T
: : : 5 - B Avantor® ACE® Excel 2 C18 (B) o - ;

phases provided enhanced retention and separation of o - o 1 p ; 5!
DMF and NMDA and avoid interference. e — = Avantor® ACE® UltraCore Biphenyl (C) T e e s s e

DMF Concentration (ppm) DMF Concentration (ppm)




