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Fig. 4 A typical trend graph of He flow, vessel temperature and radioactivity.

U : completion of evaporation

¥ : completion of addition
o : completion of passage

a. O000O0OO0ODOODOOOO

6 0 00 Sprague-Dawley U0 O OO O OOOO
FRP-1700000000000O0DOO0OODOOO
Uo0O0b0oboOobogoFrRP-17000000 0(O
gogg)yo2so0s50001,000 000 2,000 mg/
keOO100DOo0oOooooOosooooog
b. ODODOOOOOOOOODOODO

60 00 Sprague-Dawley DO O OO OO OQOO
FRP-1700000000000O0DOO0OODOOO
FRP-170 00000 o OO OO)O1o0050 0
OO0 20mgkg 00O 0O100000O00O00OO 50
gooon

c. O00OO0OODODOOOOODOO

6 00 00 Sprague-Dawley U0 OO OO OOOO
0000 [BFFRP-170 000 (00O 7mH 00 2
goboooooooboooooooooboooo
O000020000000000000FRP-
roooooooogo@ubuoo)bo33nd
O33m/kg 0001 000000O000OOsOO
gooo

60000000

000000 ®WODoDOo0ooOoooooooo

gooogo
20000000000 (TA98, TA100) OO
O0Ames0 O O0O00OO0O

moooogo

PETOOOOODODOOOOO0OO0O0O00000O
ooooooooooooooooDODDDODOD
ooboooooooooooooooDDODOO
ooooooooooooooooOoDOODOO
ooooooooooooooooOoODODODOO
ooooooooooooooooDODDDODOD
oobooooooobooobobooonbFri2ro0
ooooooooooooooooOoDOODOO
OO0OOO([®FIFRP-1700 0000000000
Uob00 HeOOOODOOODOOOODO
Fig.4O0UO0OOOOOOOOOOOODOOOOO
ooooooooooooooooOoDODODOO
ooooboHeODOOOOO0OOOOOOOO
oOoooooooooooooobooboDboon
od

000000 [¥*fO000OD0O00DOODDOO
000000000 ¥R Oo00000ooon



6 ooao

gbobooooboboooobobooboog
goobobboooooob MeCNOOOOOO
gobooooooboooooooooboooo
goboooooooboooooooooboooo
gbobooooboboooobobooboog
gbobooboboboooobobooboo
gobooooooboooooooooboooo
goboooooooboooooooooboooo
gbooboobooooboo@ooyobog
gbobooboobobooooboboboo
goboooooobooooboooooboooo
oo @o1z2menm 00000000 O0OOOO
U0bO00OMeCNUODOOOD HeOOODOOO
gboboobooboboooobobooboo
goboooooooboooooooooboogoo
HeOOOOOOOOOOOODODODODODO
goboooooos3pooogooooooboooo
gboboobooboboooobobooboo
0000 [¥FO0000 (70080%) 000000
oo
goboooooobobooboobooogon
gboboobobobooooboboboo
ooooooboooobooboooboooo
googoobooobooboooboooo
goooboooobooboboboboooo
[PFIFDG 00000000000 D0OOOOGg
Oooovooooooooooooooooo
[BFIFDG 0000000 MF 00000000
gbobooooboboooobobooboog
gbobooboboboooobobooboo
gobooooooboooooooooboooo
gboooooboosMNaOHOOOODODO 30
obobob % boobooboooooon
O0™O0O00O['FIFDG 000000 O ['F]FRP-
roooooooboooooOoHPLCOODODOO
goooooooboooooooooboooo
ggoooboooogoboccisggoooooooo
gobobodoHrpLCcObOOOOOODOOOO0
gobooobooooHPLCOOODOOODOOO
gobobobob2m/O0000000O00O0OO

420 10 (2005 0)

——— LIV (280 nim)
Radicactivity

["“FIFRPATD

/
VAN

2 4 & a 10 12
Elution time (min)

Fig. 5 A typical HPLC separation profile.
Column: YMC ODS-A 324
Solvent: MeCN-H>O (12:88), 4.0 m//min
UV: 280 nm

goooboooooocisooooooooog
U0b0bo0o00bobo0o00bOOnd MeCN-AcOH
goob o45smH) 000D OoOOOOOO
0 (155m)H)0000000000O0 ['8FIFRP-170
00 60% 0000000000 0000000
goobobooHHPLCOOODOOOODOOOO
goog
FigsgobcUuoouooonooooooon
O HPLCOUODOOOOOOODOOO uvgoo
gobobooooboooooooooooboooo
00000000000000 ['FFRP-170 O O
gogoooopobobobobbbbbbboood
gobobooooobooooooboooobooboooo
gobobooooboooooooooooooo
gboooooooboboooboobobooog
00 [®FIFRP-1700 0000000000000
Oooboo9s%»UbOiObOOoOoooooooon
goobOobOo pPETOODOODODODOODOO
gboooobooboboooboobobooog
gboooobooboboooboboboonod
oobooooooboooooboooobooooo
0000000000000 (["FFRP-170000
gboobobobobobos300s0%o0og
OUOOOO[®FIFRP-170 0000000 OOO
gobobooooobooooooooobooooo
ggbobooooboooooooooooooo
gboooooobobooooobobooog



000000 PETOOOODOOOD [¥FFRP-170000000

Table 1 Tissue distribution of radioactivity in mice after intravenous injection of ['*F]FRP-170

% Injection dose/g tissue

Organ
10 min 30 min 60 min 120 min 150 min
Blood 2.73+ 0.57 1.53+ 0.53 0.87x 0.56 0.21+ 0.12 0.17£ 0.09
Heart 2.33+ 0.67 1.32+ 0.46 0.82+ 0.52 0.32+ 0.14 0.24+ 0.09
Lung 2.59+ 0.52 1.71%£ 0.45 1.01+ 0.49 0.46x 0.16 0.35+ 0.09
Liver 9.51+ 1.71 4,78+ 0.50 2.41+ 0.96 0.93+ 0.45 0.75+ 0.33
S. intestine 2.38+ 0.95 2.08% 1.41 2.03%+ 1.33 0.78+ 0.11 0.74+ 0.32
Kidney 7.36x 0.85 5.51+ 0.55 3.16x 1.48 0.97+ 0.32 0.69+ 0.27
Testis 1.23+ 0.43 1.22+ 0.50 0.90+ 0.58 0.36x 0.20 0.22+ 0.15
Muscle 2.07+ 0.59 1.08+ 0.43 0.62+ 0.37 0.22+ 0.09 0.20+ 0.08
Bone 1.50+ 0.42 0.83+ 0.27 0.55+ 0.36 0.27+ 0.05 0.27+ 0.10
Brain 1.29+ 0.19 0.98+ 0.20 0.60+ 0.34 0.18+ 0.08 0.14+ 0.04

Data are expressed as means + S.E.M. (n[J 6)

Table 2 Organ distribution of radioactivity in mice after intravenous injection of ['*F]JFRP-170

% Injection dose/organ

Organ
10 min 30 min 60 min 120 min 150 min
Heart 0.36% 0.10 0.20% 0.07 0.13% 0.08 0.05% 0.02 0.04% 0.01
Lung 0.53% 0.11 0.35% 0.09 0.21% 0.10 0.09+ 0.03 0.07+ 0.02
Liver 15.82+ 2.85 7.95+ 0.83 4.01% 1.60 1.55% 0.75 1.25% 0.56
S. intestine 4.85+ 1.93 423+ 2.88 4.15%+ 2.71 1.59+ 0.22 1.51% 0.65
Kidney 3.50+ 0.41 2.62+ 0.26 1.50% 0.70 0.46% 0.15 0.33% 0.13
Testis 0.26x 0.09 0.26x 0.10 0.19% 0.12 0.08+ 0.04 0.05+ 0.03
Brain 0.57+ 0.08 0.43% 0.09 0.27+ 0.15 0.08+ 0.04 0.06x 0.02
Bladder 0.29% 0.15 0.09+ 0.05 0.04% 0.02 0.02+ 0.01
Urine 12.09+ 3.43 22.37+ 12.20 39.23+ 2.60 40.74+ 5.48
Data are expressed as meanst S.E.M. (n[J 6)
Table 30 Absorbed dose of ['8F]FRP-170 for human adults estimated from mouse data
uGy/MBq uGy/MBq
Brain 597 Upper large intestine wall 5.38
Thyroid 4.86 Lower large intestine wall 4.84
Thymus 5.03 Adrenals 5.97
Breast 4.40 Kidneys 13.00
Heart 5.69 Testis 4.02
Lungs 5.57 Ovaries 5.59
Livers 13.90 Uterus 5.65
Pancreas 6.07 Urinary bladder wall 4.77
Spleen 5.42 Bone surfaces 4.70
Stomach wall 5.10 Red marrows 4.89
Small intestine wall 6.36 Muscle 4.08
Total body 5.40 uSv/MBq
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Summary

Development of ['8F]FRP-170 Injection for Imaging Hypoxia by PET

Yoichi Isnikawa*, Yoshihito Funakr*, Ren Iwata*, Shozo FurumoTo**, Eiko NAKATA®*,
Yukitsuka Kupo**, Tomohiro KANETA*** Takashi HAKAMATSUKA***,
Yoshihiro TAkAT*** and Shogo Y AMADA**%*

*Cyclotron and Radioisotope Center, Tohoku University
**TUBERO, Tohoku University
***University Hospital, Tohoku University

A novel ['8F]FRP-170 injection for imaging hy-
poxia by PET was developed for clinical use. The
preparation was based on the simple on-column basic-
hydrolysis and the whole procedure was automated by
detecting He flow change for transferring and evapo-
rating liquids.

['8F]FRP-170 was prepared in around 15-20% de-
cay-corrected radiochemical yield within 60 min and

stable in saline for more than 6 hr. Radiochemical pu-
rity was over 99% and specific activity at EOS was
40-60 GBg/umol. The radiation-absorbed dose to the
whole body was estimated to be 1.0 mSv/185 MBq.
The ['®F]FRP-170 injection proved to be suitable for
clinical use without acute toxicity or mutagenicity.
Key words: F-18, Hypoxic cell maker, FRP-170,
Automated synthesis, PET radiopharmaceutical.



