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Non-invasive detection of rat skin scars using terahertz time-domain spectroscopy technology
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Abstract: Objective To explore the difference in terahertz signal characteristics between rat skin scar and normal skin using
terahertz time-domain spectroscopy technology, thereby providing a novel non-invasive detection technique for the
pathological examination of skin scars. Methods A rat model of whole-layer skin defect was prepared, and a reflectance
terahertz time-domain spectroscopy system was used to obtain the terahertz signal maps of normal skin and scarred area.
Results The terahertz signals of normal skin showed two obvious reflection time-domain signal peaks, and the characteristics
of the reflection peaks at different reflection points were relatively regular. The terahertz signals of skin scar also had two
obvious reflection time-domain signal peaks, but the highest peak was lower than that of normal skin. In addition, principal
component analysis revealed that skin scar signals and normal skin signals were clustered together separately. The terahertz
signal at different sites differed significantly (P<0.05). Conclusion Terahertz time-domain spectroscopy technology can be
applied to the non-invasive detection of skin scarring, exhibiting a good application prospect in biomedicine.
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Figure 1 Schematic diagram of sample detection by terahertz

reflectance imaging
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Figure 2 Gross observations of the scarred area and normal skKin in rats
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Figure 3 Terahertz signal maps of normal skin and scarred areas in rats
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Figure 4 Significant difference analysis plots (**%P<0.05)
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Figure 5 Principal component score chart
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