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Abstract:
Early detection of cancer is crucial to the success of treatment and the survival of patients. One of the
organs that present a diagnostic challenge in regards to early cancer detection is the small intestine
because of its inaccessibility and convoluted structure. Though swallowable imaging capsules have
been developed to address this issue, they are unsuitable for the detection of early stage or flat
cancers.
The goal of the proposed research is to develop a screening capsule, designed specifically for
fluorescence detection in the gastrointestinal tract. By using this capsule in conjunction with novel
molecular contrast agents, which are selectively absorbed by cancerous cells, it is expected that it will
be possible to detect cancers of the small intestine, at a very early stage, with high sensitivity and at
low cost.
The development of such a screening capsule is extremely challenging, both in terms of optical
design and electronics design, in addition to its multidisciplinary nature. On one hand the emitted light
intensity of fluorescence is several orders of magnitude smaller than the excitation intensity, whilst on
the other hand the power budget for the electronics is extremely low. Furthermore the information
storage requirements and the limited size of the capsule are factors that make the design very
difficult. Through the innovative design of mixed signal circuits, implemented on an application
specific integrated circuit, it is expected that these challenges will be overcome.
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