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Evaluation of in vivo subcutaneous fat function using quantum dot temperature sensor for
diagnosis of aging.
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In recent years, the development of semiconductor nanomaterials, quantum dots (QDs), has
been accelerated for biological applications. Our group has succeeded in developing novel QDs
that can measure temperature, and they are expected to be used as temperature sensors in vivo.
In this study, we used QDs to measure the temperature of adipose tissue, which is believed to
be involved in the aging process. Brown adipose tissue (BAT) and white adipose tissue (WAT)
exist in adipose tissue, and BAT suppresses the decrease in body temperature. However, long-
term cold stimulation also causes WAT to brown and produce temperature. It has been
suggested that this browning capacity decreases with aging.

We have confirmed that changes in the surrounding environment (e.g., pH) do not affect the
fluorescence intensity ratio of AIGS QDs synthesized from Ag, In, Ga, and S as QDs
temperature sensors. We also confirmed that the reagent can increase the temperature of brown
adipocytes in mice. In the future, we will investigate the temperature resolution with AIGS in
adipose tissue and eventually evaluate the function of adipose tissue using AIGS.
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