Gamma-MRI
A radically innovative Biomedical Imaging Technology
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2017
PhD thesis:
Nuclear Spectroscopic Techniques for studying biological systems
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- Facility of radioactivity production
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We had the
“*Know-how”

We had the medical
applications interest

And one day we saw
the Nature publication! e

Y. Zheng et al, Nature 537, 652, 2016 3
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Gamma-MRI

Spin Exchange Optical Pumping
with laser polarised Rb setup
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Versatility and resolution of MRI and Sensitivity of PET with lower
patient doses and simpler hardware
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Excited radioactive isotopes decay through y (here 2°™Xe and 131mXe)

129m 131m
- : X = st
— e e b Isotropic emission
11/2 ———— | 1/2
196.56 keV
{ 3/2 163.9 keV
39.578 keV
129 131 . -
Ground state: Xe Ground state:  Xe . )
Anisotropic
emission

When hyperpolarised through optical pumping
(SEOP) in a magnetic field -> anisotropic
emission
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First SEOP tests at HES-SO with stable and soon radioactive Xe samples

Helmholtz
coils

~ Longitudinal
detector

Laser

Encased
sample Transversal
detector
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