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In this study, chromatographic conditions were developed for the separation
and quantification of N-nitrosodimethylamine (NDMA) by HPLC. Our method
would be useful for the rapid screening and quantification of NDMA impurity in
Metformin hydrochloride, Losartan potassium, Valsartan and Ranitidine drugs
substance and its products.
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Introduction. In July 2020, the Committee for Medicinal Products for Human
Use (CHMP) of the European Medicines Agency (EMA) issued an opinion requiring
companies to take measures to limit the presence of nitrosamines in human medicines
as far as possible and to ensure levels of these impurities do not exceed set limits [1].
Nitrosamines are classified as probable human carcinogens (substances that could
cause cancer) [2]. The limits for nitrosamines in medicines have been set using
internationally agreed standards (ICH M7(R1)) based on lifetime exposure. Generally,
people should not be exposed to a lifetime risk of cancer exceeding 1 in 100 000
from nitrosamines in their medicines. EU regulators first became aware of nitro-
samines in medicines in mid-2018, and took regulatory actions, including recalling
medicines and stopping the use of active substances from certain manufacturers.
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A subsequent CHMP review of sartan blood pressure medicines in 2019, led
to new requirements for the manufacture of sartans, while its 2020 review of
ranitidine recommended an EU-wide suspension of ranitidine medicines. As the
toxicity of NDMA is manifested even at ug/kg levels, sensitive and specific methods
were developed for the determination of NDMA at trace level [3].

NDMA was generated during the tetrazole-formation step owing to the
presence of dimethylamine as an impurity or a degradant in N,N-dimethylformamide
(DMF) solvent and the presence of nitrous acid generated from sodium nitrite under
acidic conditions (Fig. 1).
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Fig. 1. Prospective mechanism of NDMA production.

Materials and Methods. Standard borosil burettes, pipettes, standard flasks,
measuring cylinders and conical flasks are calibrated as per International Conference
on Harmonization (ICH) guidelines [4]. Standards and reagents: Metformin hydro-
chloride (99.9%), Losartan potassium (99.2%), Valsartan (100%), Ranitidine
(99.7%) (EDQM), formic acid (Merck), acetonitrile (Merck); methanol (Merck);
N-nitrosodimethylamine 200 xg/mL in methanol (Merck), water was taken from
Milli-QR reference water purification system. Equipment: High performance liquid
chromatographic (HPLC) system “Shimadzu LC-20-MS” (Japan), automatic
injection system (SIL-20A), detector (SPD-M20A), column thermostat (Shimadzu),
chromatographic column (Phenomenex C18, 250 mm x 5 um x 4.6 mm), analytical
balance (“Shimadzu), deionized water system (“Purelab”, ELGA), “Vortex” key
mixer (“Stuart, BioCote”, UK), Centrifuge (“Hettich Universal”, Germany), 0.45 ym
membrane filters (“E-chrom Tech”, Taiwan).

General Procedure. About 5 mg Metformin hydrochloride, Losartan potassium,
Valsartan and Ranitidine were accurately weighed and transferred into a 50 mL
volumetric flask, 0.5 mL (100 xg) NDMA was added, dissolved and diluted with
methanol to volume and mixed well.

The drug substance (100 mg) or powdered tablet (300 mg) was dissolved in
5 mL methanol and centrifuged at 6000 rpm for 10 min. The supernatant was filtered
through 0.45 um membrane filters.

Results and Discussion. However, only a few studies have reported on
NDMA analysis using conventional high-performance liquid chromatography
(HPLC) [5], especially in drugs. HPLC is the most popular technique for quality
control of active pharmaceutical ingredients (API) and products in routine analysis,
and it is preferable if NDMA impurity is simultaneously detected with drug
substances by a single HPLC analysis. We have developed a gradient elution
program using a water-acetonitrile mobile phase containing 0.1% formic acid.
The elution gradient used is summarized in Table. The chromatographic separation
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was achieved on a Phenomenex C18 column. The column temperature was
maintained at 30°C; mobile phase flow rate 1 mL/min; wavelength 254 nm; injection
volume of 20 uL. Fig. 2 shows representative chromatograms of a standard mixture
of Metformin hydrochloride, NDMA, Losartan potassium, Valsartan and Ranitidine.

Gradient HPLC system of the simultaneous determination of Metformin hydrochloride,
NDMA, Losartan potassium, Valsartan and Ranitidine (A (%) — 0.1% formic acid in water;
B (%) — 0.1% formic acid in acetonitrile)

Time, min A, % B, %
0 90 10
6 90 10
9 10 90
13 10 90
15 90 10
20 90 10

Moreover, four samples (Valsartan, Metformin, Losartan potassium,
Ranitidine tablet formulations), which had a possibility for NDMA contamination,
were analyzed; none of the samples contained NDMA at detectable levels.
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Fig. 2. Representative chromatogram of a standard mixture solution of Metformin hydrochloride,
NDMA, Losartan potassium, Valsartan and Ranitidine.

Conclusion. Our method would be useful for the rapid screening and
quantification of NDMA impurity in Valsartan, Metformin, Losartan, Ranitidine
tablet formulations. In the future, it is planned to validate the quantitative
determination of N-dimethylnitrosoamine according to the ICH requirement.
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Utip Unnihg Wwldl E  N-bhupngnphibphjudhth  pudwbdwb W
pulwluuit npnpiwl dhpenn pupdp wpynibwytnnipyub  htinnijuyh
ppndwnngpuiphuyh tnutwng: Gnwewpywd dhpnnp Jupnn E oquuljun
lhtty dtwndpnpdhtt hhnpnpinphnh, pqupuub uyhnodh, Jupuupuowih W
nwlhnmhnhtth nbnuhndpipnd U yquumpuunh  pinuabtpnd nnpduh
huwuntinipn N-Uhunpngnnhibphjudhth putwljuljub npnydwd hwdwp:

B.T. KUPAKOCSH, C. M. BAPIAIIETAH, JI. A. BAPJEPECSH, A. O. HATYPSH

PA3PABOTKA BBICTPOI'O N 3OPEKTMBHOI'O METOJA
KOJIMYECTBEHHOI'O OIIPEAEJIEHMA ITPUMECHU
N-HUTPO3OAMMETUIIAMUHA B JIEKAPCTBEHHOM CbIPBE
I'MAPOXJIOPUAA MET®OPMUHA, JIO3APTAHA KAJIA, BAJICAPTAHA,
PAHUTUANHA U UX MMPOAYKTAX C ITOMOLIBIO
BBICOKOR®OEKTHUBHOM XHUIKOCTHOM XPOMATOI'PAGUNU

Hawmu Obu1H pazpaboTaHbl XpoMaTorpaUIecKue YCIOBUS I pa3iciicHUus U
KOJIMYECTBECHHOTO onpeiesieHus: N-HUTPO30IUMETHIIAMUHA C IIOMOIIBIO BBICOKO3(h-
(heKTHBHOM >XUIKOCTHOM XpomaTorpaduu. Hamr MeTonx MokeT OBbITh MOJIC3eH IS
KOJIMYECTBEHHOT'0 OIpeieneHus mpumMeck N-HUTPO30MMETHIIaMITHA B JIEKAPCTBEHHOM
ChIphe MeT(hOpPMUHA THIIPOXIIOPHUA, JI03apTaHa Kallusl, BaJIcapTaHa, pAaHUTHIUHA U
WX MPOIYKTAaX.
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