Terahertz-based reflectometry: potential clinical applications in corneal hydration sensing and tear film stability assessment
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Abstract
[bookmark: _GoBack]Statement of the Problem: The tear film stability assessment represents one of the most important diagnostic criteria in DES. The limitations of current methods of its assessment may be overcome by the development and implementation of improved automated diagnostics methods. As one of these methods the device prototype based on frequency-domain THz reflectometry is proposed. It allows to analyze the rate of dehydration of the corneal surface and, as a result, to calculate the time of tear film rupture. The purpose of this study is to analyze its applicability of the developed prototype device in ophthalmology clinical practice. Methodology & Theoretical Orientation: The benefit of the developed device is that it has options to vary the frequency of the probe radiation, which allows us to assess the exact selected corneal region and, at the same time, to separate the contribution from the tear film and corneal epithelium in the overall THz “response” signal while maintaining maximum spectral sensitivity.  The experimental study was conducted on overall 29 (58 eyes) healthy volunteers and patients. Findings: A graphical representation of the corneal hydration dynamics was obtained. It is apparent from the graph that there is a clear trend of decreasing reflection coefficient over time in relation to the physiological blinking cycle and the associated changes in the tear film stability and corneal epithelium hydration. Typical behavior of the amplitude of reflected THz signal over time is presented on Figure for patients with DES (a) and healthy volunteers (b) (Dots: experimental data; line: linear approximation). Conclusion & Significance: The proposed diagnostic method based on THz radiation is fundamentally different from the ones that are already used in ophthalmology clinical practice and allows us to in vivo analyze the corneal outer layers' hydration level and tear film stability.
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