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Aﬁplication of a new guantitative measurement of small molecule permeability
through enamel and dentin using TOF-MS and electric conductivity to conservative
dentistry
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Two methods, Time-of-flight mass spectrometer (TOF MS) and electric
conductometry, were used. The spectrometry was used to determine an ion"s mass-to-charge ratio via a
time of flight measurement. Electric conductometry was used to quantitatively evaluate chemical
permeability through enamel/ dentin. Freshly extracted healthy molars were used to measure chemicals
which passed from enamel side to pulp side for both experiments. Using TOF MS, capsaicin and urea
hydrogen peroxide could be detected. Electrical conductance correlated closely to a quadratic
function of the concentration of capsaicin (r2 = 0.985) or urea hydrogen peroxide (r2 = 0897).
The results obtained from the present study have clarified that combined usage of the two methods
enables to quantitatively measure the chemical passed though enamel, and therefore to show the
effect of acid-etching, enamel bleaching and even acid food/drink on chemical pulp injury.
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