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Application of y-photon Dose Measurement with

Dosimeter Added with Nano/Micro Gold Particles

*Chun-Chih Lin' Kun-Long Wu?> Wei-Chung Liv® Yu-Fen Huang'

' Department of Natural Biotechnology/Institute of Natural Healing Sciences, Nanhua University
* Department of Radiological Technology, Yuanpei University
> Department of Radiological Technology, Tzu-Chi College of Technology

Abstract

This research aimed to investigate the response of absorbance of KI/KIO; dosimeter irradiated by y rays before and
after adding micro/nano gold particles. The variation of linearity and G values were also investigated to probe the effect of
micro/nano gold particles on characteristics of KI/KIO; dosimeter. The results indicated that the KI/KIO; solution has
absorption peaks at 352, 400, 426 and 450 nm. Before added with gold particles, the absorption of I5” at 352 nm increased
linearly with absorbed dose (0-20 Gy). Absorption at 352 nm was relatively better in measuring lower dose (<20 Gy) when
1.0 M KI was prepared for the dosimeter. The G values decreased with dose (<20 Gy) at 352 nm peak. At measuring higher
dose(>20 Gy), the absorbance increased with dose in a logarithm relationship. Peaks at longer wavelengths were suitable for
higher dose measurement, and the linear range was wide. Among them, the peak at 352 nm could be used to estimate y-ray
dose lower than 100 Gy, while that at 450 nm was adequate for 100-1000 Gy.After micro gold particles were added, the
relationship between absorption and dose was no longer logarithmic. At dose lower than 500 Gy, the linearity was better at
352 nm, and the range could be extended to 500 Gy. Two linear ranges existed in 50-200 Gy and 200-500 Gy. At longer
absorption wavelengths (426 and 450 nm), the linearity promoted with dose and the linear range extended with wavelength,
indicating that longer wavelength (450 nm) was fitting for higher dose survey with KI/KIO; dosimeter added with micro
gold particles. Among the wavelengths, 400 nm was suitable for dose less than 200 Gy, while 426 and 450 nm were fitting
for that lower than 500 Gy; the linear range for the later could be extended to higher doses. The G values at 352 and 450 nm
were maximum at 500 and 1000 Gy, respectively, and then decreased slightly. The response of KI(1.0 M)/KIO; dosimeter
added with nano gold particles to y photons was similar to original KI(1.0 M)/KIO; solution at 352 nm (>2.0); however, the
absorbance variation was too slight to be used for measurement. At longer absorption wavelengths (400, 426 and 450 nm),
the sensitivity lowered while the linear range increased, indicating that the KI(1.0 M)/KIO; dosimeter added with nano gold
particles was suitable for dose measurement with longer wavelength (i.e., 450 nm). Among the wavelengths, 400 nm was
suitable for measuring dose less than 200 Gy, while 426 and 450 nm were fitting for that lower than 500 Gy; the linear range
of the latter could be extended to higher doses. Moreover, the G values at 352 and 450 nm increased with doses and reached

the maximum respectively at 500 and 1000 Gy.

Keyword: dose, dosimeter, radiolysis, potassium iodide, nano gold
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