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Ultraweak photon emission for

cancer detection

Ten years ago researchers from the
Tohoku Institute of Technology and
the Tohoku University Graduate
School of Medicine, published a
paper which presented a new, non-
invasive method of identifying
cancerous cells in living organisms.

It employed a phenomenon known as spontaneous

ultraweak photon, or more simply biophoton, emission.

Is this the next big thing in cancer treatment? Or
another academic exercise with no practical
application in the real world?

Every second, every square centimetre of your skin
emits tens of photons as a part of its standard
metabolic process. These photons are distinct from
the thermal radiation emitted by the body (which over
the same area would rarely exceed one photon per
second), and span from the shallow ultraviolet to the
near infra-red in wavelength. Despite mainly being
composed of visible light, the flux of these photons is
at least one hundred times below the threshold for
detection by even the most sensitive of human eyes.

As they are produced by metabolic processes, the
wavelength and intensity of these biophotons should
provide a useful source of biomedical information. As
an example, urine samples taken from individuals with
inflammatory diseases have significantly increased
emission intensity. Similarly, the higher metabolic rate
associated with cancer cells manifests in a greater
biophoton flux compared to healthy cells within the
same tissue, which can be measured in-vivo, on a
subject. This elevated photon emission rate allows for
cancerous tissues to be imaged in an entirely passive
manner.

This could be a real step-change for cancer
diagnostics as low-light measurement is continually
improving.

Measurement of these biophotons remains
challenging due to the need to both remove all stray
light, to minimise the noise within the measurement
system and to avoid motion artefacts. This degree of
optical isolation means that measurements are
currently performed in a darkroom. Rather than
performing this procedure in darkness, however, the
region of interest and biophoton collector can be
shrouded, but care must be taken to avoid external
light scattering through the tissue and reaching the
detector. Thermal noise in the measurement system
can be reduced by operating at cryogenic
temperatures, either by using liquid nitrogen or Peltier
cooling. The patient too must be held at as constant a
temperature to avoid a change in the flux of thermal
photons. Once a system has been assembled, imaging
takes tens of minutes due to the tiny photon fluxes
available, currently requiring the patient to remain
absolutely still throughout to avoid motion artefacts
that would dominate over the signal from cancerous
cells.
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None of these challenges is insurmountable. This
could be a real step-change for cancer diagnostics as
low-light measurement is continually improving. If
measurement is performed in-vivo, for example by
using an endoscope, ambient light levels would be
substantially reduced relaxing this constraint
significantly. Integration times are unlikely to be
reduced to less than a few minutes, but instead patient
motion could be mitigated through secure mounting of
the detector onto the patient during image acquisition
and algorithmic adaptations to correct for motion in
the image.

After ten years of academic development,
measurement of spontaneous ultraweak photons from
cancerous cells is now at the point where the
fundamental science is sufficiently well-established to
allow the development of a commercial cancer
imaging device without the need for labelling such as
using a fluorescent dye, and is thus able to provide a
really direct measurement.
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