





























The spectral bandwidth of 30 nm was dispersed over 1024 pixels of the line scan camera,
resulting in an effective coherence length of 11 mm. While interference fringes were not
likely generated from the probe optics due to the anti-reflection coating of each component,
relatively large distances between the components, and confocal gating, interference between
back-reflections from the inner and outer surfaces of the plastic tube generated visible fringes
(Fig. 5B). We expect that the water-immersion approach described above will significantly
reduce the back-reflection from the tube’s inner surface and will subsequently decrease the
visibility of the interference fringes. When imaging lens paper, fringe patterns were imposed
on the SECM images obtained from superficial regions (D = 14 pm in Fig. 6), caused by the
interference between reflections from the tube outer surface and the specimen. However,
fringe patterns were not observed when imaging swine tissue because the constant contact
between the plastic tube and the tissue reduced the back-reflection from the outer surface of
the tube.

The sub-optimal performance of the aspheric objective lens also limited the field depth to
56 um. In the next version of our SECM probe for human imaging, we will increase the field
depth to 100 um by designing a custom objective lens that has a larger diffraction-limited
FOV for the spectral band of interest. Since most epithelial disorders manifest near the
surface, an imaging depth range of 100 um is expected to provide sufficient histomorphologic
information to render accurate diagnosis.

The next step in our research will be to construct a clinically-viable SECM probe that can
be used in human patients. The technology development will be focused on addressing the
challenges discussed above and reducing the probe size further. We anticipate that the next-
generation clinical SECM probe will acquire volumetric confocal images of the entire distal
esophagus with a volume of 39 cm? (surface area) x 100 um (ranging depth) in less than 10
minutes. Following the image acquisition, the comprehensive volumetric data will be
analyzed to locate regions with high probabilities of harboring severe dysplasia or early
cancer. The SECM probe can then be repositioned to the identified high-risk regions, and
high-power laser light will be delivered through the SECM probe to generate laser-burn marks
around the regions [4]. The marks will be visible under video endoscopy, and clinicians will
be able to take biopsies from the high-risk regions rather than random locations, which will
increase the likelihood that patients will receive a much more accurate diagnosis than the
current standard of care.
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