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Electron spin or paramagnetic (ESR/EPR) spectroscopy, utilizing accessible materials like fingernails, offers
potential for individual-based retrospective dose assessment. This study aims to develop an individual-based
protocol for fingernail ESR dosimetry by analyzing radiation sensitivity, age-related differences in ESR signals,
and molecular structural changes using Raman spectroscopy. Samples of fingernails were collected from 15
donors (Asian type) of different ages and genders, and the aliquots of every individual with 160 kV X-rays
were exposed to 0 and 20 Gy to simulate the emergency exposure. All irradiated fingernails were measured 1
h after irradiation with an X-band ESR spectrometer (9.4 GHz). Also, by using Raman spectroscopy in three
different spots on nail samples, we tried to detect information on the molecular bonds indicating the sulfur
content of hard keratin and biomolecular variations in different age groups. The ESR signal intensities showed
a significant difference among the donors, with younger donors, especially children. Also, notable Raman shift
and intensity differences were observed between the control and irradiated samples, and the correlation curve
between ESR data and sulfide bonds demonstrated a significant relationship across different age groups. These
findings indicate the potential of fingernails for precise individual-based dose assessments.
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