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Endoscopic Imaging and Fabrication of Micro-endoscope Catheter in
Time-domain Optical Coherence Tomography
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We fabricated and characterized a compact endoscopic catheter for optical coherence tomography. The optical delay line (ODL),
composed of a cylindrical piezoelectric transducer (PZT) and an optical fiber, was operated with a 1 kHz sinusoidal driving wave
in the time-domain. When the ODL was driven with a sinusoidal wave function, the axial scanning speed was 6 m/s and the
axial acquisition rate was 2000 line/s at a depth of about 3 mm. Endoscopic OCT images of a human finger and earhole were
successfully obtained with an image rate of ten frames per second.
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Color versions of one or more of the figures in this paper are available online.
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FIG. 1. A schematic diagram of TD-OCT system with duplex optical delay lines which are driven a sinusoidal wave function.
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FIG. 2. An endoscope catheter: (a) the schematic diagram and (b) the photograph.
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FIG. 3. An endoscope catheter inserted into overlapped tubes: (a) the photograph and (b) the schematic diagram.
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FIG. 4. Endoscopic OCT image: (a) the self-image of endoscope
catheter itself, (b) the image of overlapped tubes, and (c) the magnified
images of (b) to measure the thickness of overlapped tubes.
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FIG. 5. Images of the human skin between fingers: (a) a photograph of imaging, (b) an endoscopic OCT image, and (c) the OCT images

of master frame in an endoscopic OCT video for 10 seconds.
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FIG. 6. The cartilage part of external auditory meatus of human: (a) an endoscopic OCT

endoscopic OCT video for 1 second.
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