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Accurate age estimation using 14C in human teeth
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Abstract

One of the important tasks of forensic science is characterization of the unidentified dead bodies
produced accidently or criminally. These days, the estimation of the date of birth using bomb-produced **C is
almost established in the north Europe and the US. The most accurate age estimation is the method of using
human teeth enamel. However, in Japan, such studies have not been carried out yet, because of the necessity
of examination for zonal effect of '*C concentration and the difference of formation duration of teeth of the
Japanese.

This study intended to establish the age estimation using teeth of the Japanese, and measured *C
concentration of not only enamel but also collagen and inorganic matter of root of tooth. The *C analysis of
roots suggested that the formation of the inorganic matter continued a few years after that of the collagen.
And, by using the “C concentration of the root, the appropriate formation age ranges of enamel can be
selected. Age estimation using teeth enamel can be conducted with an average error of 1.7+1.4 years. This
value is as accurate as those obtained by the previous studies conducted in the north Europe and in the US.

Apge estimation using tooth of Japanese can be accurately conducted, and the result of this study assists
with criminal investigation and forensic works in Japan to clarify the identity of unidentified cadavers.
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Fig.1 Determination of the Date of Birth from '*C in tooth enamel
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Table1 Enamel formation age of the Japanese.
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Tooth formation age of the Japanese

Upper Teeth

Lower Teeth

Tooth BOYS GIRLS AVERAGE | Tooth BOYS GIRLS AVERAGE
it Left Right Ieft Right Left Right it Left Right Teft Right ILeft Right
1 39 39 38 38 38 38 1 3.7 3.7 3.6 3.6 3.6 3.6
2 48 48 44 44 46 46 2 4.1 4.1 39 39 4.0 4.0
3 48 48 42 42 45 45 3 4.7 4.7 4.2 4.2 4.4 4.4
4 48 49 46 48 47 48 4 5.3 5.0 52
5 60 6.1 5.9 60 60 5 6.1 6.2 59 6.0 6.0 6.1
6 27 26 27 28 27 2.7 6 2.6 2.6 2.6
i 6.6 6.5 65 65 7 6.7 6.4 6.5
8 11.7 11.4 11.5 8 12.3 12.3 12.3

TF ANVEIAEIZOWTIE, LLTFOmX 2SR

5 Fvﬁl 3 PR - KH(1989)

L5H4-7 - HH(1988)

TH4-7 « RIIEAY(1997)

FRETEES - HA - KH(1992)
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DFEMBEHTETLES.
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Fig.2 '“C concentration of tooth enamel and variation of
atmospheric '*C
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Fig.3 Date of birth estimation (3a. Pre-bomb, 3b. Post-bomb)
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Fig.4 '4C variation of atmospheric '*CO, concentration, F'*C of
collagen and inorganic carbon extracted from a human teeth
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