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(EXHEE)

This project aims to develop a multimodal detector to foster the development of new biomarkers or
diagnostics for gastrointestinal cancers. The detector will consist of two main components: a hyper-spectral
camera (HSC), and a mass spectrometer to a flexible endoscope system. Spectral Imaging is the combination
of machine vision with spectroscopy and comprises the acquisition, processing and classification of
hyper-spectral images. The wavelength scanning approach also provides spectral and spatial resolution by
acquiring both spatial dimensions of an image at once and by sequentially scanning the spectral information.
Hence, this technique is suitable for wide-field imaging that rapidly visualize large surface areas for the
detection of early stage cancer. On the other hand, on site real time mass spectrometry at the tip of
endoscope gives the complemental molecular information on the biomakers or diagnosis of diseases. The
basic technologies to realize such on site real time mass spectrometry are the ionization of molecules from
specimen under the mild and environmental condition without special sample preparation and the highly
efficient ion transportation from the tip of endoscope to the mass spectrometer. We combined these
technologies to develop the on site mass spectrometry devices under this project.

We deintegrated the DESI (Desorption Electro Spray Ionization) source we developed for
LC-QIT-TOF-MS manufactured by Shimazu Corp. and we modified and ported this DESI ionization source
to ultra-high resolution and high accuracy FT mass spectrometer installed at AIST. This ionization source
consists of fully computer controlled electrospray probe with high velocity nebulizing gas at the tip of
electrospray probe, fully computer controlled 3D precise motor sample stage and elongated MS inlet tube.
With this ported DESI source, highly charged solvent droplet is impacted onto the sample fixed on computer
controlled motor stage to produce secondary solvent droplet which dissolved materials on the surface of
sample specimen. The spray tip position relative to the droplet impact point on the sample surface and spray
impact angle are fully controlled by computer. The secondary solvent droplet produced from sample surface
is sucked by the elongated stainless steel MS-inlet on the FT mass spectrometer. The charged solvent droplet
is de-solvated at inside of MS-inlet tube to produce analyte ions. The mass/charge ratio of the analyte ion is
measured by ultra-high resolution and high accuracy FT mass spectrometer to give bio-maker molecular

signal on the mass spectrum.



