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Table 1 Subject in the Phase 1 clinical study of '*I-
iomazenil

. Age Height Weight
Subject
ol (y.0.) (cm) (kg)
A 32 169.5 65.0
B 32 162.0 58.0
C 61 177.0 79.5
D 50 168.0 53.0
E 39 168.0 62.5
F 24 178.0 62.5
mean+=SD 397x124 1704%55 63.4%82
N 0]
~ //
/N
N OC,Hs
AN
CHj3

123|

Fig. 1 Chemical structure of '*I-iomazenil.

FTRAPEOOLNL D o7:6%% xR & L7 (Table
1. FEBRIIOWTIRUREDBRFEEZRERDK
Br, I, HRELOXEILLILIFEERET
o7,

2. HBREH

HAEREA (% T— F INMAI6, BRI 7 1
Ty 7 AHEY X1 N4 TV (1.0m) B, EES
ELTZFWS5TE FRF-8— F5-4 Fib6-
¥ V-4H-14 I 5V [1,58] 14 XYY TEYE
VI3ANFEFRIL—F AFTEZIV) E 05 g
BLUIvFE-123 ELTRERRICIBWT 111
MBq 2 &, AF|OHE % Fig. 1 ISRT.

3. BEBBLIUKERE

AEI 111 MBqx BRI —EHR 5 L7 & B,
H5H1 S BRI AEE L, vk A (3
FELLT1H60mg) *AAKZSHA B L &%
SERICARSE, BRR 70 v 7 2470 7.

4. MO
AHBERTB L UG % 5 7, 1| BRI, 3 B

32 % 1 %5 (1995)

i, 6 RFflB & OF 24 RERJIZERRTIC L BRI B &
UHFMRRE (ILE, Rio%, iR, k) %%
REL 7o, ARG, 5% 24 BHB X KRS
%A 1 BRI MR FE R, AL F IR,
BIUVRBREEZIT- 7.

5. EMEANEIEDRE

RENEG#%, FBEEICBBIRIRIL, TR, BL
U EOWmE LT, 5B 5EYRNE
B RE L7z, BRFMIERS5#41,2,3,5, 10,20,
3008 LU1,2,3,6,24 BER), 7-BIIRERIMLIZFR
51 10, 15, 20, 25, 30, 35, 40,50 #, 1, 1.5, 2, 3, 5,
10,20,30 5B L U 1, 2 BEfICAT o 72, RLL 72
MFEOHGIREE FREB L UOHREICKEOEIEH L
BRMEE 25, MHPRETEEY %158 LT,
%ID) & L TRz, FRIIEF xRS %0~3, 3~
6 BLU6~24 BERICER L, AIEE L VHRE D
B EIR5% 3,6 BLU 24 BRI IRIZ L 7C.
ZEERIC BT 2 2B BBV TEERBOZL LT
BRI BRI ROD 23k E L, &l E w1
B BEISFON Y v gl 3RMEOES D
7y M EEEREE - RPIERE) THRT L
WCE D BERURRED Y v F T LE R EEH L
K23 D %ID % K7z, BiH 7~ b ik SPECT L
TLEMIZ ROl ZFRET A EICEIVBIEL, =
NeMHE7 7~ P AERICE > TRO B IERH
WX, BqHALICERL, %D 2 HEL.

6. NAEMENEDIRET

ARE G E %2 O BIIR KA THEEEAY (2B
SPECTZ ML, MMNEWERE 2 RET L 2. #ig
RS EZ>S 1EE 15T 120 Ei{g (2 B
T) DEYEE SPECT, F 72, AAIHx 5% 180~210 53
B LU 375~405 7\ H#RE SPECT g L 72, f#
AR AV —HAES k7 7 v E—-L4a
1) A — % % %% L7 Picker #3 PRISM-3000 % F
(RYAN

7. RIIRENEEH
BONT-ERMERNBEORFHERICEDE,
MIRD EIZ & D ANICBITA2RIEENE Y %
f1o7-.

Presented by Medical*Online



FAREEN S ST EE CZR/EA A =T 2 FRB A A< ¥ VD% | HERKRAER 89

. # R

1. TeMOBRE

WERE CBIUDD2HIIEWTRARS#%
FORFMIB LU ORI 30 A ICHEmF HEL, W
T 20 BERIERE L 204, EALE THANK
L7, #51%, EROEHRE CRIFMZEAL T
5L, TI-REERMICHL S BIRIKE TORELC
FoTHMENA ML AIZEBEELEILN, K
Flix5 L OB LRIV EEZZ LN

HEMREICOVTIE, HERE D ICBVLTE
WERIZ L B EEZ HONALFEE(37.1°C) DA LN
2LSY, EHEBREOVWTIOIEE & b AR
NOZELTH - 7.

BRRARA TIE, BERE FICB W TS5 24 B
MOMEY ) VE D ER Q9mg/d) Him bz
75, ROUIAANTRS 54 BRTICER L - FriRE
Tid 1.2 mg/dl TH - 72 b DOXF G ERI S
S (2.5 mg/dl) T, 1 BABFZIIIIES (1.2 mg/dl)
AR, 70, BBRECIZBWT, ARMKD
RFEZFEDEE (22.7 mg/dl) Th o 72h%, KA
SRS EH ER 203 mg/d) THo7:. Thbd
DAL, VTR AR GHICHEEZR L Z
DG, KEIOEGICRRLZZODTIdAWEE
X: Y (WA

ZOMDOIFR 2OV TI ARG ISR RT 5 &
EXONLEREETHIAON o7,

2. EMEABHEDIRET

1) [ BEHRE DRI ZEAL

ARAENOBINR I & BRI BEHRE DO ARRRF 2L
(P 5% "%, n=6, LLTE4$) % Fig. 2a, b |2
T

AR M BORE L, 5% 30~40 FHTRAKL
Y, 2HMERLESSERIZHEK L.
%ID 13#% 5% 5 9T 18.1+£2.2%, 30 4T 9.3+
1.3%, 1204 C3.5+0.8% CTdh o7z, #IRMF D
BETRED 2 A TR L 2 AsH el ilk L, %
5# 59T 142+3.6%, 30 5T 9.5+1.3%, 120
5 T4.0£0.8%, %514 248 TiL0.2+0.1% T
Hotz. BRILE & R O RGTRE 3 5%

30 0 CIRIIZFEICMEE & D, ZO®ISFEREAIZH
CERAH T L 7z

2) HhEEFIC B D BETREDORREN 2L

B RENN SPECT A 5 3K 7= &K D gt (%ID)
D% Fig. 31T, ERMOMETREL, KA
5% 10~20 9T 11.7£1.6% &£ ¥—2 %R L,
60~70 %3, 110~120 43, 180~210 %1 & U375~
405 2B VWT, FREN10.6E1.1%, 9.0F
09%, 6.6+0.5% B X U 29+03% &&ELIZED
L7-.

KA 5% 3 BEfE], 6 REflds L OF 24 BEIC B
FArEEANDEE Y U F 25 L% Fig. 4 \IRT.
Rt LAS D R 25 T U3 514 3 R B & UF 6 e
DEEYF 77 LA TIRED X UBEMAE <
andc. 7o, HIRR, B, BB IUEHFIKC
RO N, 24 BT RIBOHE AL R
2. NS ORI TIIERLER A LN
notz.

FERIF BT S BRI M ORRHE{L %
Fig. 5 (IR ¥ . AROMEE & B L OBEEREER
HAR) IS BT 5 %ID (33 5-1% 3 BEf, 6 HEflH &
V24 BT, #NEFN3.7204%, 3.1£04% B
FU214205% TH o7, HIRRR, BF, JEEB X
UBIZ BT D %ID i3 Z L Fhdk 5% 3T 0.4
+0.1%, 1.4+0.4%, 0.9 +£0.4% 35 & ¥ 1.3+0.4%
E, WIRbbITHhTho7:.

3) FHERPHEE

KEN O BAER P HEM R I3RS % 3,6 BLU 24
BRI TFNEN 62.7£6.7%, 802+52% BI
93.1+5.0% T - 7= (Fig. 6).

3. #EAFAVE SPECT

E N (#ERE E) DAXRK 5% 0~1057, 10~
2043, 180~210B L UN375~405 5D T — F I
KDL, TNTNOBBEIIBITAER T A A
DB & ) IEH#EAL L 72 SPECT 1% % Fig.
712, F7o, WBFTOBEFE L) OBITREDERE
2L (%5-% 0~120 43) % Fig. 8 \I/RT. B
DOBETHEII R EICBW TRER D& L, &F
BE5%10~30 0 CRAIGE L, B4 IZHE L
AR

Presented by Medical*Online



90

BEZE 32%1%5 1995

300 —®—artenial blood

250 } ——O——venous blood

Blood activity (%ID)
I)\)
(=]

150

100

50 }
0 " —=0 n —
0 1 2 3 4 5

Time after administration (min)

Fig. 2a Sequential changes in the radioactivity in the arterial and venous blood after '’
iomazenil injection. (10 sec.—5 min., n=6, mean =+ SD)
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Fig. 2b Sequential changes in the radioactivity in the arterial and venous blood after '
iomazenil injection. (5-120 min., n=6, mean =+ SD)
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Fig. 3 Sequential changes in the radioactivity in the brain after '*I-iomazenil injection. (n=6,
mean £ SD)
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3 hr

Fig. 4 Anterior whole body images of a normal subject obtained at 3 hrs., 6 hrs. and 24 hrs.
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after '*I-iomazenil injection.
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Fig. 5 Sequential changes in the radioactivity in the main organs after '*’I-iomazenil
injection. (mean value of six volunteers)
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Fig. 6 Cumulative urinary excretion of the radioactivity after '**[-iomazenil injection.

(n=6, mean = SD)
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Fig. 7 Sequential SPECT images of the brain after '**I-iomazenil injection (Subject E).
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Fig. 8 Time course of the regional brain activity after '*I-iomazenil injection (Subject E).

FICBVTEGEDOH 12%), H 5OV L
W1 BN 10~15% & iR ch b 2 &
DHE XN TEB YS9, SPECT % V272 BZR D
i FRARAY 22 RO R ThH D L E 2 L.
FHAME T OBRRIFZE R0, KFRIZ BT 5 B E)
W% % 74 < 2 Lo RERREHI BT

B B4 A2 2 VOEFICT AR L LD
ek, KEA RIRREIC BV CMILET & BZR O
NP ED R LD Z EHHE S, KFO
IR AN PEDTRIE S e,
INSDOHMBICHEDWTS R, KFlOL MCB
VB e L EYRANBEL R T A 7001IE |
FREG R G BR & S 06 L 72,

Presented by Medical*Online



94 “EZF

Ratio

0.00 =

—®— Frontal cortex
—&—— Temporal cortex
—O— Parietal cortex
—A—— Occipital cortex
——— Thalamus
—0—— White matter
—— Caudate nucleus
—®— Cerebellum

——X—— Pons

Time after administration (min)

Fig. 9 Time course of the regional brain activity after '*’I-iomazenil injection (n=6,
expressed as ratios of each brain regions to cerebellum).

Table 2 Absorbed doses from '**I-iomazenil, calculated
by MIRD method

Absorbed dose
rgan (mGy/MBq)
Brain 0.012
Liver 0.0054
Gallbladder 0.016
Small intestine 0.013
Upper large intestinal wall 0.023
Lower large intestinal wall 0.030
Kidneys 0.0089
Urinary bladder wall 0.19
Spleen 0.0030
Red marrow 0.0054
Ovaries 0.012
Testes 0.0057
Thyroid 0.041
Total body 0.0046
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Summary

Phase 1 Clinical Study of '*’I-Iomazenil: A New Probe to Evaluate Central-Type
Benzodiazepine Receptor with SPECT

Yoshiharu YONEKURA*,
Sadahiko NisHizawa**, Fumiko Tanaka**, Kouichi IsHizu**, Hidehiko Okazawa**,
Toru Funita**, Junji KonisHr** and Kanji Torizuka***

*Department of Brain Pathophysiology, School of Medicine, Kyoto University

**Department of Nuclear Medicine, School of Medicine, Kyoto University
*** Fukui Medical School

A Phase 1 clinical study of '*I-iomazenil (IMZ), a
new radiopharmaceutical developed for evaluation of
central-type benzodiazepine receptor (BZR) with
SPECT, was performed to examine its safety and
biodistribution in six healthy volunteers.

The brain uptake of '"2I-IMZ reached a maximum
value of 11.7+1.6% of the injected dose at 10-20 min
after i.v. administration, and then decreased slowly.
The regional tracer distribution immediately after
injection (0—10 min) was considered to be a reflection
of the cerebral blood flow. From 2 to 3 hours post-
injection, washout of the radioactivity from the deep
gray matter was observed, resulting in the distribution
reflecting the reported distribution of BZR. No

significant accumulation was seen in any organ other
than the brain. The estimated absorbed dose of 'I-
IMZ calculated by the MIRD method was compa-
rable to that of '®I-N-isopropyl-p-iodoamphetamine.
Neither adverse reactions nor abnormal clinical
laboratory findings due to the drug administration
were observed.

These results suggest that '?I-IMZ is a safe and
promising agent for evaluating the function of central-
type BZR.

Key words: '2I-iomazenil, Benzodiazepine
receptor, Phase 1 study, Biodistribution, Safety
evaluation.
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