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Development of a liquid chromatography-tandem mass spectrometry method for the determination of

fullerenes C¢ and C in biological samples

Reiji Kubota®, Maiko Tahara, Kumiko Shimizu, Naoki Sugimoto, Akihiko Hirose, and Tetsuji Nishimura

Wide application of fullerenes in various areas would increase the risk of occupational and environmental
exposure to human. However, information about toxicity and biological behavior of fullerenes is not sufficient
for the risk assessment at present. For the determination of fullerene Cso in biological samples, an analytical
method using high performance liquid chromatography — tandem mass spectrometry (LC-MS/MS) and extrac-
tion procedure from tissues of experimental animals was established in this study. Using LC-MS/MS with an
atmospheric pressure chemical ionization in negative mode, Ceo were identified and quantified. After optimiza-
tion of mobile phase and separation column, good separation of peak of fullerene and sensitivity were obtained
in case of using toluene and acetonitrile as the mobile phases and Develosil RPFULLERENE as the separation
column. For method validation, rat brain, kidney, liver, lung, spleen tissues and blood were used for recovery
tests. Good results were obtained and the recovery percentages were found to be between 98.1% and 106.5%.
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Fig. 1 Comparison of separation of fullerenes Ceo and Cr by
Atlantis dC18 separation column, Al: 2-Propanol/Toluene
(1:9 v/v); A2: 2-Propanol, flow rate: 0.2mL/min, injection
volume: 5 u L
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Fig. 2 Comparison of separation of fullerenes Ceo and C7o by
Atlantis dC18 separation column, B1: Toluene; B2:
Acetonitrile, flow rate: 0.2mL/min, injection volume: 5 pu L
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Fig. 3 Comparison of separation of fullerenes Cgo and C7o by
Develosil RPFULLERENE separation column, B1:
Toluene; B2: Acetonitrile, flow rate: 1mL/min, injection
volume: 20 1 L
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Fig. 4 Comparison of recovery of fullerenes Cso and C7o from
tissues and blood of Slc:Wistar(SPF) rat.
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