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Molecular imaging technology such as positron emission tomography (PET) and magnetic resonance imaging
(MRI) are known as powerful tools for clinical diagnosis in neurology, oncology and so on. As applications to new drug
research and development, there are three methodologies which are PK (Pharmacokinetics study), PD (Phar-
macodynamic study) , and efficacy study. When we use these methodologies for the drug research, we must consider con-
struction of technological environment (tracer, animal model, imaging analysis software, and clinical database) and
regulatory environment for GMP (Good Manufacturing Practice) and GCP (Good Clinical Practice) level. Additional-
ly, concept of microdosing and exploratory clinical study was proposed in western countries and the guidance on
microdosing study was also announced by Health, Labor and Welfare Ministry on Jun. 3rd 2008. However they may be
still in learning phase, we must meet with complexity, high cost, and indigestion. To promote molecular imaging tech-
nology into the drug research, integration of the scientists between academia and industry is important because it needs

much type of the advanced technologies and skills.
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Table 1. Positron Emitters

Positron Emitter Half-life [min]

1nc 20.4
BN 9.96
150 2.03
8F 110

%, £, R hOYERI-HOoEWIRILF—
DI > < 511 keV) Z2HIT7=DITERHEL,
NI DB A, KB, b MaEORETHED
FBRENICERMETELILEDRERMATH
5. —/THRY bOkfEl, Table 11Z”0 /2@

0, FFHMD TENEVI RS> TS,
PR BRI M B R B I L TR W20,
PET kL —H& “C (P : 5730 4F) % 3H ([ :
123 ) 72 EQE WM E AR THD TE W
I EEN S 5D, Z D7D, MR R EEAEDE
GBFRHBREBRDOWMENE DA A= 2T INT
Z%. PETIZMRI® X CT LIZ#0, EAEN
DRI ASEETH 50, @YK PET b
L —H2BIRTHZ &L, ERNEBRICBITS
HENRE /AT TR, Mk - 7))V a—AR#7s
EXH =y N &R BRI BT S HERE 2 EiR1L
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MRI & % WiZ CT [HEifg & PET HifgzERAbLES
ZEWRKORSGDOEFZEENUEMBITBITHhI TN
%,

222. PETHEROEHE PETORHBZER X
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%3 % PD (Pharmacodynamics) &, 3) f#
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Medical Products Evaluation of Medicines for Hu-
man Use) 7#%2003 EIC~< 1 7 O R — XK ERIC
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A HTERHVE 2R O FNFHI IS T 2 2 EMEAS
n5.

23, BHIFAE bhbhor)l—ThnInE
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DOHEFUZDNTHNT 5.
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D% DORERZ L %Z PET THIE L/~ [Fig. 2(B)].
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TT )Ty Aon TREERN L S BET 28K (K
LR THROVER) Z2#HHL TWE I ENGN5.
—7, #HFZ$E Lz Fig. 2(B) T, MEKTH
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HAELTWSZENGMND. N5 DOEGENS,
ASPS854 N b B TZAKEH5EL, L
FHENDH B ZEN—HTHTRHA I ENTE S,

PET TIXZO XD REBREHICEEST, ©&
72BN HF7D 2 &M TE S, Figure 3 13HFR 5
1 BEIRRIC B 2 B EHANOZ /IR EHRE T 5 71k
L2bDTHS., HIVOEKREY D O G ETHK
I 5 &, ASP7446 KX ASP5854 13 KW6002 & fbhi
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NH,
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Fig. 1. Chemical Structure of ['C]SCH442416
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MR Z R L, 1007M QEEIZBVWTREA
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FK960 =D H D% BF i L, N —H &L TH
WCTT AT FINCBIT HIMNBEZRIE L& 25,
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ZZ1F, 2001 FEI2i3F e MZHBWT GCP IZHERL /=
B E LU CPET R ZEML, & MIBIT2
FK960 i N ZHIE Li=E A, THTFHFIL &
P U TRy 2-3 SR ORI T E 2 7R 2 &4
Moz 10

3. EIZEICPET 2F AT % L TORIMAIRE

ONHONIREEOB NSNS PET Z2FHL TE /=
M, TOXIBT7TO—FEEHTL20I1I2i30n<
DMTLAR L TR UL 7 5 I WEH R E N H
%.

31. PET pL—H&E PET FL—H 0D
BHELTET RAITIE, D Ry ho M8
HYEHTH D Z &0 SR TE# AR ZETTD Z
EMMBETHDIE, 2) BFRHEENIEDZDIC
HEGREEZHWALENH DI ETHAHN,
SICAIFEICFIAT 281, 3) Y140 -
FTADEZEITE U DM R —I A PR ET
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FHALEY O PET 3G AT & D FR S N
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Fig. 2. PET Images of [!!C]SCH442416 following Administration of Adenosine A,, Antagonists in Conscious Monkeys
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Fig. 3. Relationship between the Dose and Receptor Oc-
cupancy at 1 h after the Drug Administration
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Fig. 4. Time Course of Receptor Occupancy from 1 to 8 h af-
ter Drug Administration
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Fig. 5. Chemical Structure of [''C]FK506
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Fig. 6. Automated Apparatus for ['8F] AnnexinV
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Fig. 7. PET Tracer Production System for Clinical Study
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Fig. 8. Longitudinal Prospective Study
(A) F, 80’s, MMSE: 28, (B) after the lapse of 19 months, MMSE: 23.
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