Thematic Section: Physicochemical Research. Full Paper
Subsection: Analytical Chemistry. Reference Object Identifier — ROLI: jbc-01/18-53-2-73
The Digital Object Identifier — DOI: 10.37952/ROI-jbc-01/18-53-2-73
Submitted on January 20, 2018.

Identification of the complex composition of substances
that migrate from rubber stoppers and patterns
of research using mass spectrometry methods

© Nadezhda N. Simonova,'” Svetlana V. Guzhova,' Natalia K. Romanova,” Yury N. Khakimullin,'*
Rail N. Gailelshin,' Elena N. Cherezova,’ and Rafinat S. Yarullin®
' Department of Chemistry and Technology of Elastomer Processing; > Department of Food Technology;
* Department of Synthetic Rubber Technology. Kazan National Research Technological University.
K. Marx St., 68. Kazan, 420015. Republic of Tatarstan. Russia. Phone: +7 (843) 231-41-25.
E-mail: nadsim79@yandex.ru

*Supervising author; 'Corresponding author
Keywords: mass spectrometry, identification, migration, impurities, butyl rubber, infusion drugs,
rubber plugs.

Abstract

Mass spectrometry and chromatography-mass spectrometry methods were used to identify the unknown
and complex composition of substances migrating and accumulating in sterile forms of infusion drugs.
Organic substances have been identified for their greater content in the investigated samples of butyl rubbers
and rubber stoppers on their basis, extra-gyrated with methylene chloride and distilled water. The need for
special sample preparation for the study of extracts is shown, and certain regularities of the studies of
substances migrating from the plugs are established. The results of the research showed that the carcinogenic
accelerator of vulcanization of tetramethylthiuram-disulfide is used in the manufacture of plugs based on butyl
rubber. Its disintegration and transformations are accompanied by the formation of new gaseous and soluble
carcinogenic organic compounds. These compounds have a greater chemical activity and are able to minimize
the therapeutic effect of the active pharmaceutical substance of the drug or enhance it up to a toxic
manifestation, or completely change its therapeutic properties.

Rubber medical plugs based on butyl rubbers are complex high-molecular organic compositions and, as
shown by the literature and patent publications of domestic and foreign authors, their properties have not been
studied. Rubbers and rubber compounds for the production of medical jams have never been developed,
despite the importance of these drugs, which are used in large volumes in intensive care units.

Medical rubber stoppers, produced and used both in Russia and abroad for the capping of infusion and
injection preparations, according to the studies conducted by the specialists of Kazan National Research
Technological University on identification of their compositions showed that they are all made on the basis of
butyl and halobutyl rubbers using carcinogenic vulcanization accelerators and, as it turned out, the same
geometric dimensions according to ISO 8536-2-2001, ISO 8362-2, which are developed and used for their
control in the manufacture and supplies to pharmaceutical companies and pharmacies.
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