Q\J

B
%

© Rush University £  Image Quality of Tomographic Thermal Imaging Reconstruction [EiEg s

500 S. Palina St, Chicago, IL 60612 | J McCorkindalel, Y Liao', K Jones', J Sun?, A Templeton', J Chu', J Turian’ 2020 - - \/|RTUAL
1Rush University, Chicago, IL JOINT N-\PM \CUMESTMNEEJME
2Argonne National Lab, Lemont, IL

CONCLUSIONS
We have validated the precision and
repeatability of the measurement

| apparatus in a previous study? and the
imaging quality in this study, allowing

RESULTS

INTRODUCTION

An early indicator of radiation induced skin
reactions would be a valuable tool for

mitigating skin toxicity in radiation therapy
patients. Based on previous mouse studies?, a
tomographic reconstruction? of skin effusivity
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» The thermal effusivity of vinyl tape was first calibrated using
the known value of water (1588 W s'2/(m? °K)).

+ Calculated values of tape effusivity were found to be
590+7.5 W s'2/(m? °K)

Effusivity(W v's Im?°K)

using a flash pulsed thermal imaging system y . . . detection of effusivity changes which may
could be used for early detection, but « Effusivity profiles were taken of a 3D printed phantom with a TSP . ) _ o

) : ’ measured effusivity of 45020 W s'2/(m?2 °K). Frequmcy fins  cm) manifest as a precursor to skin toxicities
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grade 2 or higher.

« After a 3D effusivity reconstruction of the water filled
phantom, bar patterns were analyzed and a modulation

subjects requires additional development. SR
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transfer function (MTF) calculated using a Gaussian fit (B) 1°°°§,\_. S ETRTI I
(Figure 3) snoé AV VAN e
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+ For water wells in direct contact with the vinyl tape, the best B
Defined as the square root of the product of limiting spatial resolution of 7.5 lines / cm producing 10% 20—
thermal Conductivity and volumetric heat modulation is achieved at a depth of 0.67mm (Figure 3) S T E 1500% :
capacity, the thermal effusivity is a measure « Water features 0.5 mm below the phantom surface couldbe [(C) BECEETER T B P10 o0 § REFERENCES
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2) to assess image quality were performed.
The phantom was water filled to provide IR Filter — >
contrast for the imaging test.

tape with measured thermal properties was Zeus Z2500BTH
used as a fiducial and effusivity values of a
custom 3D printed imaging phantom (Figure
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Figure 2. CAD drawing of imaging phantom (A) and 3D printed imaging phantom (B).

Low effusivity
3D printed

phantom CONTACT INFORMATION
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