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Table 1 Characteristics of the 12 male subjects in the Phase | clinical study of '*I-IBF

Protocol A Protocol B
Age Group "N Age Height Weight Age Height Weight

o) yr) (om) ke) yn) {om) (ke)
25-34 3 34 169.8 61.5 28 166.0 60.0
30 17M.6 703
35-44 3 38 178.2 78.2 43 169.2 573
37 1678 61.2
45-54 3 54 175.0 64.0 48 1628 64.1
52 161.7 54.8
55~-64 3 56 167.9 59.8 60 1734 791
61 146.9 49.0

Mean+SD 455111 172055 6654102 4494127 1648%+90 645490

Mean=:SD for all subjects 12

45.1+£11.7 162.5%8.1

63.3+8.9

Y UERB TR/ S—F 2V VEICH L SIN EAYE
WILOHREN, BLIBFIZE>THOLNAEH
RIED-REBEXRBLL, N—F VU UHEBLU
N—% 2 VEFEHOEJNSHICFRATHLZ L
DR ST/,

LEo#ZEizko%, bhbhid, FHsE4
AH6 6 B THRAERKEEFE I BRKF
KBWT, BEBRABFEMBEEZNRE L 1D
IBF {E41H# (AT, XF) 0% | HERRBEE
KL, b MIBIT2FF0RNEDSHROBREE
LUBRPBRBEDOHE 21T DO THET 5.

II. ¥RHLUHZE

1. ¥ 8
FRBEOABRER, BB LUVATIIOVWTE
AN+ aSB LR, BRMICERL, XHI
I ORBREBMIEAE L RERABFICAS ) —
SV IBREETY, ERELEMSERRBROBER
BLLTHELLHELAEFEEDS b 212%
HBEOHRE L. HBREDOFEHHFEIL 1675
8.1 cm (FHELFERZE, n=12, LTRE),
TithEIL 63.3+89kg, T7:, FIHERIT45.1
+11.7 #% (28~61 &) T - 7= (Table 1).

B, FRBRIBHEHRKENRBEERESB L
UVEFHHERROGREEZEBRANEARLB
T, [EERKOEFRABROEMIZMET 2 &l (FR

123|

Fig. 1 Chemical structure of (S)-5-iodo-7-N-[(1-ethyl-2-
pyrrolidinyl)methyl]carboxamido-2,3-dihydro-
benzofuran (') ['BI-IBF).

JCEE 10 A 2 BITERS 874 5)] (GCP) % 85F L
TEMBL.

2. RBREH

AH (B a—F I NMASS, BEAA Y74y
7 A X BLIBF 2 ERSEL, I N4 TN
(1.S5mL) ¥, IBF £ LTO0.75 ug, 3 %-123 L
LT 167 MBq (RE HEFIZBWT) 2 & Lrikst#H
T#5. 'PIIBF DEER % Fig. 1 IR

3. BEBSSUKRERE

LRI ZTAA 167 MBq 2 BRAIC 1 [BIf%
5L %b, 56 sHEMIIMERL L, AHH%
SHBBLULBEICRRR 7Oy s /zdza
ftr) oL #FEITERLELTH0mg) 2RSS E
7=
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Table 2 Study procedures in the Phase 1 clinical study of '2|-IBF

Study items Injection Time after injection
Pre~inj. l Smin30min 1Thr 2hr 25hr 3hr 35hr 6hr 24hr 1wk
Vital signs O O o] (o] o O O
Safety Interview (o] O (o] (o} O O O
evaluation Hematological exam. O o O
Biochemical exam. (o] o O
Urinary exam. O O O
(o]

Pharmaco- Blood sampling
kinetics  Urine collection

Whole-body imaging

L., Protocol A
Brain imaging
(Dynamic SPECT) Protocol B

: 3, 5, 10, 15, 30 min after mI—lBF injection
%* : Only in Protocol A

4. RevtoRs
FRZSHB L URER S 5, | BRM, 3 B
B, 6B¥M, 24 B¥RB L U 1 BMICEEMRE
(ME, RIAE, HRB I UHREONE) D8
(BB RE LUMZ) 2EREL . KRS,
#51% 24 BB L UH 1 EMICEBRR0E L O
FIRZITV, MEFMHRE, OEELENRES
T URBE%ZITo 7. RERFNE% Table 2 IZ/RT.
5. AZEMEEOKRE
HEREIEMICHE - TABIIDT . &6,
EF BT RS EMOBREFEEL LT b
I— ) A (KB 1 B) B X URABRSHRESHOB%
HErELLATO M- BEE26) 257,
BREMBHEORIT 21T > 72 (Table 1,2). & 3B,
TR bha— VA FAEBEFICHRLTWEY
HEIZDWTI, £#BEHkEE LA, /4, +
NTORATREN EME IR E B B CRFM#IE 2 1T -
7.

(1) Y2V YFL—Yaraoryny

OxFx)7b—Yar770%

BUHBREERSTRED AR 1 XA TV E2HRL TH
LRIy IE, DNV YFL—avh
Dy BT, v vhy YY) TEHEL, £
HELERMOBRSEI O VAT YD
AF¥Fx ) TL—ar772 % (Weeh) 2RD7:,

(2) AR AT DRERFZEL
FAES#H3I D, 54, 104, 155, 304,
| B, 2 BRRE, 3B5M), 6 BFRIds & U 24 BERIC
Bk HRM L, £M 0.5 mL FOHSEEL Y
ATy ERAVTHEL, B5hAgHEMEIC
Weef 25 U CTHIREMm | mL 47: b OitstiER
FROL. O, HEREDVDHRL LUKED
SEM LERMLEE 2£ L, £50MhHst
AEL L, IEMSEETR L TERM S TORIRM
FatEEE % RS EELT, %ID) & LTRD:.
(3) BHRPHEE

AR S % 0~2.5 Bef), 2.5~6 BRFHIB L U
6~24 FFEIICER L, HMIR 0.1 mL PO HGTHE
EYINAY S ERWTHEL, 8605
fEIZ Weef BEURER L TEBHELTORS
BAtRER & L, #5BUTHER TR L CRERSHE
it#E* %D & LTEKD7.

4) FERFICBIT A EEMBETES S

1) F—FYUEBXUNMOEROERE
BriVF-BARBI) Ay 28E LK
ZH R GCAA T AV, FHIZE% 3054 (7o
Fa—V ADHK), 2.5 KH, 6B LU 24 8
I 20V D A &+ ¥ I THIE B & &
PoegBEERIELL.
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Fig. 2 Sequential change in radioactivity in the venous blood from 3 min to 2 hr (upper) and
from 3 min to 24 hr after '2I-IBF injection (lower) (n= 12, Mean X SD).
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Fig. 3 Cumulative urinary excretion of radioactivity
after '21-IBF injection (n= 12, Mean = SD).
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0.5 hr 25hr

6 hr 24 hr

Fig. 4 Anterior whole-body images of a normal subject (34-year-old male) obtained at 0.5,

2.5, 6.and 24 hr after '>*I-IBF injection.
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Organ activity (%ID)

Abdominal organs

-

0 6

12 18 24

8

z W
af Kidneys

0 %ﬁ—_—_TEf

12 18 24

Time After injection (hr)

Fig. 5 Sequential change in radioactivity in the main organs after '2*I-IBF injection (0.5 hr:
n=4; 2.5, 6 and 24 hr: n=12, Mean £ SD).

BTl 0.310.1%ID Tdh - 7:.

(2) FARRBHEitF

FIMRPPEME L Fig. 3 1277, FHORER
ch kit I3 5% 2.5 BER T 24.7£5.6%ID, 6 B
M T 57.9+7.5%ID, 24 BT 89.9+2.6%ID T
Hot:.

3) FERBICB A EHORSEES T

FHHEH% 30 9, 2.5 B, 6 BRMB LU 24
BRI BT A EHED | BI% Fig.4 12, TERS
BT 5 RS DR {L % Fig. 5 IR
7.

R B 5 BEMORESFIE, K5%
30 412 2.4+0.6%ID, 2.5 BERIIZ 1.1£0.2%ID,
6 BERTIZ 0.410.1%ID 3B X Utk 5% 24 BERYIC 0.1
+0.0%ID T& - 1:.

FHES L UMc W TR EFAFNIESH% 305
{2 13.5+£1.5%ID B L U 8.2+1.8%ID TH o7
A, HE5H 4 BMICIIZENREFN 07203%ID B
X U0.6+1.3%ID (KT L 7-.

JBERIZBWTIE, 5% 25 BB LTRSS
% 6 BE O E B RIIBSTRES D AL NN, &
B SOBEIZB I 2Rt MIEERER 10

+0.3%ID BX U 0.5+0.2%ID £ HbTFHTHho
AN

FEEBIz BT, 5% 30 742 5.4+0.9%,
5% 6 Rl B VT 5.0+1.5%ID EBET
Ho7ohs, x5 24 BEEICIE 1.421.0%ID 2K
TLZ%.

B, FRBoORFBIE, WThoREsizsw
THhRDoN Loz,

IRERICBW TR, RFIKGS% 3~3.5 BRIk
& S 7 BHRERN SPECT2Y IZISHEER AR &
h7z. RERICBT D BETESHEDOFHEL L U
RAIE# Table 3 12T, BEREIHFOL— 213
BRELSFITIRS R BHTH 7., TOMS
BT 2 i gtaE a4 13 F3 T 0.0048 £0.0038%ID,
BATE 0011%ID £ T bFhThHo7:.

3. RURBROEH

7O IV AREBLABERENSEONL
F—%i2¥ETE, MIRD it% FVTHE L7oAA
DY E % Table 4 IZRT.

BEREEE (23t B EAT 0.14 mGy/MBq L R D &
{, MhDEFHFT 2EIIVTRD 0.05 mGy/
MBq & D {EH» o 7.
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Table 3 Biodistribution of '**I-IBF in eyes

Time after Maximum
injection Mean (%ID) (%ID)
05 hr 4 0.0000 #+0.0000 0.0000
25 hr 12  0.0020+0.0028 0.0080
6 hr 12 0.0048 +£0.0038 0.011
24 hr 12 0.0020 +0.0025 0.0080

Table 4 Absorbed dose of '23-IBF

Organ Mean
(mGy/MBq)

Brain 0.0039
Thyroid 0.0032
Heart 0.0076
Lungs 0.012
Liver 0.014
Spleen 0.0041
Gallbladder wall 0.0091
Small intestine 0.013
Large intestine wall, upper 0.024
Large intestine wall, lower 0.030
Kidneys 0.0084
Red marrow 0.0043
Bone surface 0.0070
Testes 0.0060
Ovaries 0.012
Urinary bladder 0.14
Total body 0.0054

KREEOWIRR L, BRERIZ B2 ST
BEEMAEHET 1B1-IMP D1/40, BKMET I/
05BIEVEEZONIEDLS, BLIMP 12
BITAHEMETDH S 0.116 mGy/MBq™ 1 23f L TF
T 1140, BRKT 1ROLTF, ¥4bH 0.0029~
0.0058 mGy/MBq 2 #8 X LV MELEE S I/,

Iv. £ =

1. ReMois

FHICRATLLEZONIRBIEREIALK
¥, RAOREHIMEIZVWEEI O,

2. FAEMEEORST

(1) HRMP RS REDRRRRI AL

FRIX G ABIROLP BT EEL I IZHEL,
#E5% 105 T7811.7%ID & —HgW L,
30 4T 8.8+£2.0%ID | Z—BEfY 12 A L 7 (Fig. 2).
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T 5 GHES F /TR ICI D A AR B S
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BRI IR A 2D LIR5-# 24 B T3 0.310.1%ID
LIk o7,

(2) BHURBHESE
FRBTUEBERARS % 24 BET, 26lich
WT, &5 HEHRED KERS (39 90%) SRR 12 HE
MENLZ LD S, BAOEPERERILE - R
FTHBLEZ LN (Fig. 3).
EEABIT S EPREZERIE, Mozley H D
2L 7 Bl s PIAE - REEFR, %®&D 2
GIAHF - IBERTH o7, FRBIZBWTHIZG
1% 6 B2 RBE R~ PElE & h - STRE S 2 BRI
M anTEY, bIFLLISHF - BEZ~OHE
ity Hs I EHRBE SN, van Dyck 52 O
HIZI T TR L b EHREEHIEE - RES
TdHh, Mozley 5D 2 PlIIBAZEIZLZb DL
E R Ay (W
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SEEH SN RINERE (Table 4) (X, Mozley
5 %2 van Dyck 6 DHEND (2L, BRI
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BONHEL VL Eh oz EZLNT:.
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DRER D PLIMP 21X U &+ 5 BREDOREHEE
BB~ LRESUTTHD, FEL 2 20RIUR
/T EZILN.

(2) FIRBRIZ B 2RI E
FRETIIRBRELFI TR 7Oy 7 2 £
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KRN OFEAREMIIED O v ERE LEHET
% &, 0.028 mGy/MBq (4.7 mGy/167 MBq) & %2 -
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h, Fr, COBRPKEEIIEEF P T AL
(121N A Tl & B RIKRBIERE 13 mGy?®
(3.7 MBq %5, BEUE 25% DIFE) D 13121
L5, PRI 7Oy 712X o T, BHRBE~NOK
SRR TELLELLONE I LDS, B
Kig7o v 2 DLEEFRE S,

DL, FHO%E | HEERRBROER, MEL L
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Summary

Phase 1 Clinical Study of >’I-IBF, a New Radioligand for Evaluating Dopamine D,
Receptor with SPECT (I); Biodistribution and Dosimetry

Yoshiharu Yonekura*, Norihiro Sapato*, Tatsuro TsucHIDA**, Hidemasa UEMATSU**,
Satoshi Nakamura*, Kazutaka YamMamoto** and Yasushi IsHi**

*Biomedical Imaging Research Center, Fukui Medical University
**Department of Radiology, Fukui Medical University

A Phase 1 clinical study of '2*I-IBF, (S)-5-iodo-7-
N-[(1-ethyl-2-pyrrolidinyl)methyl]carboxamido-2,3-
dihydrobenzofuran, developed for evaluation of
dopamine D receptor (D2-R) with SPECT, was per-
formed in 12 healthy male volunteers. No side effects
due to 'BI-IBF (i.v. 167 MBq) injection were ob-
served. In sequential whole-body images, the radioac-
tivity was distributed mainly in the liver, lungs and
brain, and decreased gradually. No significant reten-
tion of radioactivity was seen in any organ at 24 hr

after injection. The absorbed dose of 'BI-IBF, calcu-
lated based on the whole-body pharmacokinetics, was
equal to or less than those of other brain perfusion im-
aging agents. No significant problems were observed
in terms of the safety, pharmacokinetics or absorbed
dose of 'BI-IBF.,

Key words: '2I-IBF, Dopamine D3 receptor,
Biodistribution, Dosimetry, Single photon emission
computed tomography.



