Bio-adhesive patch utilizing reverberant OCE for detecting Systemic Sclerosis

Capstone Team: Israa Awad, Reema Hassan, Nicole Williamson, Keya Malladi
Advisors: Dr. Kirill Larin, Dr. Manmohan Singh

University of Houston, Houston, TX

Background and Objective Results
Systemic sclerosis or scleroderma 1s a rare autoimmune disease that Homogenous Soft Silicone phantom Homogenous Stiff Silicone Phantom Reema’s skin
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to analyze the reverberant field in our 128 12| -‘. 5 002
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SRR AR from the density and wave speed Young’s Modulus * The speed of the reverberant waves determines
RS =l (2) Local wave number k is estimated Soft 7.296 kPa how stiff the sample 1s.
ARSI R EEY via 2D auto-correlation and profile Stiff 75 650 kPa * Piezo transducers were activated by an electrical
BT P e ‘ goee fitting in a reverberant filed k=21/A - 5 875 kP signal, causing mechanical deformation that was
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= (3) Wave speed 1s related to C=f)\ transferred to the sample.
- frequency and Wavelength The kPa relates to the elasticity of skin. The normal kPa e The frequency used 1n our experiments was | kHz.
(4) B;SSGI flAlIlCthIl BT. KA j1(kAg, of skin 1s between 15-40 kPa. As shown 1n the table, the Reema’s skin was imaged at 2 kHz.
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Schematic Validation Conclusion
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Our bio-adhesive patch accurately distinguished stiff and
soft tissues 1n various phantoms, validated by ACUS-
OCE, showing promise as a diagnostic tool for skin
diseases like Systemic Sclerosis.
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*This validation was done using ACUS-OCE.
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