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Micro-tomographic Visualizing System of Mechanical Properties
Inside Regenerated Tissue using UA-OCDV
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Introduction Recently, the regenerative therapy of skin tissue

and osteoarthritic cartilage has attracted attention due to clinical transplantation ¢
of autologous cultured tissue. However, a non-contact and invasive diagnosing - conmuay
method of bio-mechanical functions, e.g. viscosity and elasticity, has never . == =L

been established yet. It Is quite necessary to Improve a non-contactly and i
tomographically quantitative measurement of functional characteristics everyA e clred ot Dermal skin equivalent
time the culture processing of regenerated tissue. tologous Cuftured Cartilage by perfusion culture

Objectives of this stud The purpose of this study is to construct and validate Ultrasonic-assisted Doppler OCT

system ( UA-0CDV ), which can provide viscoelastic characteristics inside tissue tomographically and NON-CONTACTLY
using a high intensity focused ultrasound transducer as a loading devise.

UA-OCDV = Acoustic Radiation Pressure + Doppler OCT (OCDV)

Acoustic Radiation Pressure Sample: Dermal skin equivalent Pressure Modulation of Acoustic radiation

e > Control tissue | Driving condition
» Hyaluronidase digested tissue (0.5 [H]) Central frequency : 1 [MHz]
Culture condition e Modulated Frequency : 20 [Hz]
» Collagen coated dish Amplitude : 30 [Vp-p]
» Culture period : 3days Sinusoidal modulation
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— Ultrasound Sinusoidal modulation
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boundary of different acoustic impedance.
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Ultrasound can be completed by iIntroducing a non-contact|  wwmwwwee acoustic r_adlatlon pressure - and
Transducer floww velocity can be calculated by
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acoustic radiation pressure and flow velocity can be visualized by UA-OCDV. The
phase gradient can discriminate the local degradation of regenerated tissue under
culture processing. Consequently, It was proven that UA-OCDV was an effectively
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