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Table 1-1 History of Nuclear Medicine
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1895 W.C. Roentgen Discovery of X-ray

1896 H. Becqurel Discovery of radionuclide

1897 E. Rutherford Discovery of a-ray. f-ray

1898 P. Curie & M. Curie Discovery of polonium and Radium
1900 P. Villard Discovery of y-ray

1913 F. Soddy Concept of 1sotope

1918 G. Hevesy Radioactive tracer

1919 E. Rutherford Nuclear reaction

1930 E. Lawrence Production of cyclotron

1932 C. Anderson Discovery of positron

1934 | F. Joliot & L. Curie Production of radionuclide (*°P)
1936 E. Segre Discovery of Technetium

1942 E. Fermi Development of Nuclear reactor
1942 | J. Hamilton & J. Lawrence Bl Radionuclide therapy

from Textbook of Nuclear Medicine
( Hatazawa J, Fujino K, Shimosegawa E, Nakamura Y.)
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1956
1960
1959
1963
1963
1964
1964
1969
1971
1973
1973
1975
1977
1978

I ETRET EX
B. Cassen
H. Angar

J. West & C. Dollery

R. S. Yalow & S.A. Benson
N. A Lassen & D. H. Ingvar
D. Kuhl. et al.

P. Harper. et al.

H. Wagner, et al.

C. Edwards & R. Hayes

H. Strauss. et al.

E. Lebowitz. et al.

G. Subramanian. et al.

M. Ter-Pogossian. M. Phelps
N. Tonami & K. Hisada

T. Ido. A. Wolf. et al.

E [Z KA ERIZHT

Scintilation scanner

Scintilation camera

0-gas pulmonary perfusion
Radioimmunoassay

Cerebral blood flow with #*Xe, “Kr
SPECT

*Mo-"""T¢ generator

Pulmonary perfusion

Tumor imaging with “’Ga

Cardiac ejection fraction
Myocardial perfusion with **'T1
Bone scintigraphy with *"Tc-MDP
PET scanner

Tumor imaging with **' Tl

“FDG

from Textbook of Nuclear Medicine

(Hatazawa J, Fujino K, Shimosegawa E, Nakamura Y.)



1979
1980
1982
1983
1986

1988
1998

PETIZ XA E{E 22K

M. Phelps. M. Retvich Brain glucose metabolism with PET and *FDG
R. Frackowiak & T. Jones Brain oxygen metabolism with PET and O

G. D1 Chiro & Y. Yonekura Tumor imaging with PET and *FDG

H. Wagner, et al. Imaging of neuroreceptors

P. Fox, et al. Functional brain mapping with H,"0

C. Friston, et al. Statistic parametric analysis

D. Townsent. et al. PET-CT

BREZZEFITOTLSHEMREE: 1274
SPECTAASEL: 1425 (1416)
PETHAS%:374 (254 J&l5E)

In house cyclotron:113 (108 J&[5E)
FFEISPECTH#RZE %4: 1,149,900
FFEIPETHRE#X: 575,800

from Textbook of Nuclear Medicine
(Hatazawa J, Fujino K, Shimosegawa E, Nakamura Y.)
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199 6 FICEICEBUZIEMD S FHMEFRIT  40.8%

EITER 5 FHEMNEFE (%)

[RFiges | PR > /N | BiigiEgs | ‘=IREsS
PRS LIRS ey
AL 74.5 47.2 17.9 6.1
R 88.5 42.3 11.6 1.4
ik 89.9 62.5 34.4 4.2
2 86.4 53.5 21.3 4.9
AT 24.9 4.2 6.0 0.9
i 56.0 15.6 5.5 1.0
3L 95.8 76.9 75 24.2
B 86.4 44.4 48.7 9.3
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- Radionuclide Therapy by a-emitting isotope

210At: 8.1 h B control
. o) . o)
i (EC 99.8%, a.: 0175A)) - Blocked
211 .

—_ ) At: 7.2 h 1]2]3]4]5]6]7]8]9J0]1]12]13[14]15]16]17]18]
o]0] - . .
X 15 (EC: 58.2%, o.: 41.8%) E z
— T (13 4 5 6 7 8 910
o
x~ i 2l i S B ¢ N O F Ne
N _—
c sl 1 12 13 14 15 16 17 18
o 7 Na Mg Al ' Si P s Cl Ar
S - 4|19 20 30 31 /32 33 3435 36
E 10 K Ca Zn Ga Ge As Se Br Kr
+ 7 5|37 |38 48 49 50 51 52 53 54
GCJ J Rb Sr ¢d In Sn Sb Te I Xe
o i 55 56 57 80 81 82 83 84|85]86
c 6|Cs Ba ~ Hg Tl Pb Bi Po|At|Rn
@] J ||
@) 87 88 89 112 113 114 115 116 117 118
+— - 7| Fr ‘Ra Uut Fl Uup Lv Uus Uuo
S 5
(‘:: L

i 57 ~ 71 59 60 61 62 63 64 65 66 67 68 69 70 71

- Lanthanoids La Ce Pr Nd Pm Sm Eu 6d Tb Dy Ho Er Tm Yb Lu

89~103 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
7 Actinoids Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr

Thyroid
Gland
Stomach
Heart
Liver
Small
Intestine
Large
Intestine
Kidney
Brain
Blood

lkeda H, et al., SNMMI St. Louis 2014
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%Mo shortage, threats and opportunities in the period of
2014-2020. A global challenge

Prof. Fred Verzijlbergen, Erasmus Medical Center

President of European Association of Nuclear Medicine
Representative of the EAM in the OECD/NEA on the
supply of medical radioisotopes

OSIRIS reactor in France: permanent shut down by the end of 2015

Canadian NRU reactor: close by October 2016

Belgian BR-2 reactor: 16 months stop from February 2015

HETIZ1H70000, BATIE1H40004EDPTclZ L5 EFRE

Nuclear Medicine Global Initiative: start-up Meeting in Gothenburg
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RCNP, Osaka Univ

4-borono-L-phenylalanine (BPA)
(therapeutic dose, 500mg/kg)

CH, - fH = COOH
NH>
2-[F-18]Fluoro-4-borono-L-

Phenylalanine ("8FBPA )
(microdose, ~1mg/kg)

18F

CH,= ?H = COOH
NH;

Neutron Irradiation

Malignant tumor therapy
before

Kato I, eta .,ppliéd Radiation and Isotopes

61;1069-1073:2004
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GMP-based and GLP-based PET Facilities

Department of Molecular Imaging in Medicine (Prof. E Shimosegawa)

Preclinical (cell, animal) Clinical trial (normal volunteer, patients)

. pharmacokinetics
immunology

Research || pharmacodynamics Phase 1 Phase 2 Phase 3 approval

Selecting the best compound II‘ Safety and effectiveness in normals/patients

N - .
{:\ i WP "2 g2 F2 Mo

First-in-Human PET study

pharmacokinetics

GLP-based PET Molecular Imaging Center GMP-based PET Clinical Trial Microdose Package
In Osaka Unv. Medical School/IFReC in Osaka University Hospital

Biomarker for

activated microglia
GLP: good laboratory practice GMP: good manufacturing practice

anti-IL6 receptor
antibody

Rheumatoid arthritis

PET/MR

Testing effects of new drug
Osaka University Hospital
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Visualizing the Future in Nuclear Medicine:
a Message from Osaka
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Hippocrates: Medicine
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