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Chemical contamination on postal service elevated the concentration of free thyroxine (FT4)

in the dried blood spot
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In addition to thyrotropin, FT4 concentration is measured as a marker for the neonatal mass-screening of congenital
hypothyroidism. Recently, a gradual increment in FT4 level has been observed in Hokkaido prefecture. The mean value
of FT4 concentration in 2000 was two times higher than that in 1993. However, the increment wasn't observed in
Sapporo City. In this study, we investigated factors involved in this FT4 increment.

Since around 1998, the new division machines have gradually been introduced in the post offices. These machines can
discriminate the zip code of seven numbers. The increment of FT4 concentration was observed only in the dried blood
papers passed through the new machines. The new machine added a stronger pressure to envelops than old type
machine did. The dried blood papers were enclosed with duplicated application forms. The microcapsules containing
ink were coated on the form. When the envelops enclosing both the dried blood papers and the application forms were
pressed by the division machines, microcapsules were broken and ink contaminated the dried blood spots. Therefore, it

was found that chemical contamination on postal service elevated the FT4 level in the dried blood spot.



