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Shedding light on Portugal’s first major forensic

case: elemental analysis of biological samples
132 years later
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Abstract

Background: In the late 19" century, Vicente Urbino de Freitas was accused of the death of his nephew,
Mério Guilherme Augusto de Sampaio, and his brother-in-law, José Antonio de Sampaio Junior [1-3].
Despite the controversy at the time surrounding the testimonies, autopsy reports and toxicological anal-
yses carried out, Urbino de Freitas was found guilty. After an extensive research and consolidation of all
historical records, Sampaio Junior’s body was found buried at the Cemetery of Agramonte, Porto, in
2020. Permission for a new autopsy was granted, and biological samples were collected for further anal-
ysis. Objective: The main objective of this study was to perform an elemental analysis of the deceased’s
biological samples aiming to find additional relevant information regarding the possible cause-of-death,
132 years later. Methods: A total of thirteen freeze-dried soft and hard tissues (0.4-0.5 g) were mineral-
ized using a microwave-assisted acid digestion procedure. The concentration of twenty-seven trace ele-
ments was determined by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) using a Thermo
Fisher Scientific iICAP™Q instrument (Waltham, MA, USA). Data analysis was performed using the R
programming language. Here we present and discuss the results for Li, Fe, Co, Ni, Cu, Zn, Hg, and Pb.
Results: Overall, the concentration of elements differed considerably according to the analysed specimen.
Fe and Pb concentrations varied from 0.20 to 1.02 mg/g (mean=0.50; SD=0.29) and from 0.63 to 52.6
mg/g (mean=8.7; SD=14.3), respectively. Conclusions: This study provides important information on
the levels of various metals in the cadaveric remains of a famous and old forensic case. However, this
work has some limitations associated with the degradation of the biological materials and their possible
postmortem contamination, mainly due to prolonged exposure to the coffin. Further analyses are needed
and will be conducted on teeth due to their lower susceptibility to postmortem exchanges with the sur-
rounding environment.
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