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Quantitative analysis of NDMA impurities in drug products is greatly simplified using SIFT-MS and has a
three-fold throughput advantage (excluding sample prep benefits) over chromatographic methods.

Abstract

N-Nitrosodimethylamine (NDMA) is a mutagenic N-nitrosamine impurity that has been detected in
some batches of sartan drug products, including valsartan, an angiotensin Il receptor blocker (ARB).
NDMA is traditionally analyzed using gas or liquid chromatography (GC or LC)-based methods that
require significant sample preparation and have relatively low sample throughputs. SIFT-MS simplifies
and speeds up analysis of trace volatile NDMA impurities, with a throughput of 12 samples/hr (three
times faster than GC and LC methods assuming they utilize fully automated sample preparation) and
only 70 minutes to first result (over twice as fast as chromatographic methods). This application note
describes headspace-SIFT-MS analysis of NDMA in valsartan at nanogram quantities per tablet.

INTRODUCTION As described in the previous application note,
headspace-SIFT-MS is well suited to quantitative

The presence of nitrosamines in drug products is a screening of volatile nitrosamines in drug products

continuing challenge for the pharmaceutical industry because it is highly sensitive and selective, while

(EMA (2021); US FDA (2021)). Golob et al. (2022) have providing significant advantages over routine

provided an excellent, up-to-date overview of the history. chromatographic analysis through delivery of faster

A method for quantitation of N-nitrosodimethylamine results and higher sample throughputs (Figure 1). This

(NDMA) direct from drug products using headspace- study applies the method developed previously to a

selected ion flow tube mass spectrometry (SIFT-MS) different drug product: valsartan. The sample tested

was described in a recent application note (Perkins and was subject to voluntary recall in July 2018 (FDA (2018a)).

Langford (2022a)). There, two ranitidine drug products
were used as part of method development. Although
these were not from a recalled batch to the best of our
knowledge, NDMA concentrations of 68 and 328 ng g,
respectively, were detected.

Figure 1. Headspace SIFT-MS enables high-throughput screening of volatile nitrosamines, providing enhanced quality control and
quality assurance.
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Method came from a lot recalled on July 13, 2018 by Prinston

Pharmaceutical Inc. (doing business as Solco

The previous application note (Perkins and Langford Healthcare LLC; FDA (2018a)). The tablet contained 160
(2022)) provides the full method details, including mg of valsartan when manufactured and came from
optimized parameters for headspace analysis. a 90-count package (NDC code 43547-369-09), with
A single valsartan tablet was provided for testing lot number 342B17022. Because the tablet was past its
using the headspace-SIFT-MS procedure. This tablet expiration date (October 2019) the results obtained
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here do not apply to the product as originally marketed,
but rather demonstrate potential capability for the
headspace-SIFT-MS approach.

Results and Discussion

The calibration curve for the NDMA quantitation ion
(NO" reagent ion and m/z 74 product ion) is shown in
Figure 2. This curve calibrates the SIFT-MS instrument
response (measured as headspace concentration in
parts-per-billion by volume) derived from the SIFT-MS
chemical ionization compound library to the amount of
NDMA spiked into the vial.

Multiple headspace extraction (MHE) enables absolute
concentrations to be determined in condensed phases
independent of the matrix (Perkins and Langford
(2022b) and references therein). It was used in this
study to quantify directly from the solid drug product.
However, in routine analysis single headspace injections
can be utilized for the same matrix due to the high
repeatability of the first injection to the full MHE analysis
(see Perkins and Langford (2022a, 2022b)).

Figure 3 shows the results obtained for six-injection
MHE analysis conducted on the valsartan tablet. These
results demonstrate excellent comparability across

a total of three quantification and qualification ions
that were simultaneously acquired to ensure specific
analysis of NDMA. Note that the quantitation is from the
SIFT-MS compound library (i.e., prior to calibration).

By using the conventional area-under-the-curve
quantitation approach for MHE (Perkins and Langford
(2022b)), followed by applying the NDMA calibration
(Figure 2), 213 ng of NDMA was found in the valsartan
tablet. This is over twice the acceptable intake of 96 ng
day' (EMA (2021); US FDA (2021)) in one tablet.

Figure 2. Calibration curve for NDMA in a 10 mL headspace
vial, showing just the quantitation ion, NO*m/z 74.
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Figure 3. MHE-SIFT-MS results (natural logarithm of
headspace concentration as function of injection number)
for NDMA in the valsartan-containing drug product. Results
for quantification and qualifier ions are shown.
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For routine nitrosamine analysis, it is anticipated

from these data that - as for ranitidine (Perkins and
Langford (2022b)) - there is potential to screen

250+ samples/day for very low nanogram-per-gram
quantities of NDMA based on a single headspace
injection (Figure 1). This headspace-SIFT-MS analysis
provides ca. three-fold higher throughput than can

be achieved using gas or liquid chromatography with
automated sample preparation, or over six-fold higher
for manual sample preparation.
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Conclusions

High-sensitivity headspace-SIFT-MS analysis
detects NDMA in the required very low ng g range
with high specificity.

Headspace-SIFT-MS provides significantly faster
time to result and higher throughputs than
conventional chromatographic methods.

Quantitative analysis direct from solid / powder
from a single incubation cycle is possible through
correlation with MHE-SIFT-MS.

Simple sample preparation: powder in vial and go!
(No derivatization, preconcentration, etc.)

Simple operation.

Industry-proven technology ready for the QA/QC
lab and process line.
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