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Number of X-ray CT in Japan  92.6 per 1 M population (world average 13.3)

No. of PET in Japan 2.0 per 1 M population (Australia: 0.85, China:0.1)
Cf. No. of MRI in Japan 35 per 1 M population (Canada: 4.9, OECD: 8.0)
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Proton NMR in water

Proton NMR In
paraffin

1945/46 NMR signal

in condensed matter

Felix Bloch

Edward Purcell
Nobel Prize in Physics 1952
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Kurt Withrich

Nobel Prize in Chemistry 2002 Determine the three-dimensional structure

of biological macromolecules, such as
protein and nucleic acid in solution
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2) EjR{E4E (DNP):
==) "“C, "N and *He (ILUFZK=F)

3) /INTIKRFERIE (PHIP)

=== *C and "F

4) SR #l{E#8;% (Brute force method):
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Polarization
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Characteristic
KOBE10LL GM cryostat for 5 K

(Cryofree dilution cryogenic system) No 1K pot is used.
KOBE10 JT heat exchanger for 1 K
£ Q ~ 10 mW at 100 mK
ﬁ — E—E!A_E%: T, ~70 mK
e — D ] -~ Pomeranchuk cel| ) _ ‘
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GM L] |
cryostat— n
=8 2nd stage |
(5 K
L
JT Heat
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St 10 NWR coills“E | ] °HeyIn
Main heat 7 7
exchanger
Mixing
chamber Thermometer
(70 mK) (planned)
Capacitance
Pressure gauge
- 1-T
— Superconducting
Helmholtz coil
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NMR Signal Amplitude (arb.)
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1) Basic study on lung. e.g.. ventilation Time dependence
2) Medical diagnosis for COPD (Chronic Obstructive Pulmonary
Disease) with ADC (Apparent Diffusion Coefficient) etc.

2. EHBIm#B-c =N, *F. i, *'P - NMREUMRI

1) NMR. MRIZEIZEZ R EHBEOERTZE
BSFEEYDAILRILERSE : REVEHBERARL
1-13CEJLEVEE. 1-13CELER. 1-13CT7S=>DYT7ILEA LR

2) ERPEIEIDEEM
() TRIBERD3C (FPETIZHITSFDG ('8F-7/L0-FH X -
TJILa—X)D®RENETEHDTIE?
B, "FOFDGIZ&LAMRIIZHEL)
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SPIRO technique :
ultra-fast ventilation imaging acquisition

70 ms

260 ms 370 ms 640 ms



[] Ventilation Image
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COPD
patient #1
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ADC: Gravity Dependence

Healthy volunteer:
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Delay=2s Delay=4s Delay=6s

Kidneys

B Parenchyma
IS visible

Figure 8. lmages depicting the distribution of the injected hyperpolarized *C imaging agent at different times after the injection.
The delay between injection and imaging is indicated at the top of each image.

K. Colman et al., British Journal of
Radiology (2003) 76, S118
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MRI-magnet
fast transfer of polarized liquids at room temperature

highly polarized *C-labelled samples

|
polarizer _,,...‘ \
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dissolution unit
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