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Abstract

A medico-historical sample stored at the Tokyo Metropolitan Edo-Tokyo Museum, Japan was analyzed as a part of study to understand
activities of a town doctor of Edo era. The substance was found in vomited matter of a patient in the collection of Kanryu Inoue (1740-1812),
who was a town doctor and a strategist.

It is oval spherical in shape and grayish pale brown color with luster and shows porous and layered texture. Micro X-ray fluorescence
analysis (XRF), energy dispersive X-ray analyzer attached to a scanning electron microscope (SEM/EDX), X-ray diffraction (XRD), and
Fourier transformed infrared spectroscopy (FT-IR) were applied. As the results of elemental analyses, phosphor(P), potassium(K), calcium(Ca),
manganese(Mn), and iron(Fe) were detected by XRF, and P and magnesium(Mg) were detected by SEM/EDX. The result of XRD indicates
existence of newberyite as a major component, and struvite and ferryhydrite as minor components. A spectrum of magnesium phosphate
trihydrate was obtained by FT-IR, which supports the existence of newberyite.

Newberyite is a rare mineral found in cave guano, and in calculus, a stone formed in mammals including human, associating with struvite,
and other minerals. Sediments containing large amount of newberyite is not known in Japan. The structure of the sample is considered similar
to calculus, although more detailed analysis will be needed to determine the origin of the sample.
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Fig. 1 Appearance of the sample. A division of the scale indicates 1 mm.

Fig. 2 A CT image of the sample. It shows two concentric textures.
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A and B are views at right angles to one another.
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Fig. 3 Analytical result of XRF.

Fig. 4 Analytical result

of SEM/EDX.
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Fig. 5 Analytical result of XRD.
Peaks labelled with bold
numbers are newberyite,
and those with

numbers are struvite.
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Fig. 6 Analytical results of FT-IR of standard MgHPO4
(upper) and the sample (lower).
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