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Development of tumor-directed nanoparticle carrier drug for molecular imaging
and radionuclide therapy

Yamamoto, Fumihiko

3,400,000

In order to improve the accuracy of tumor imaging diagnosis and to create
novel radio-theranostics that can perform both imaging diagnosis and radiotherapy using the same
material, | attempted to develop and improve nanoparticle carrier "lactosome” that has potential as
a nuclear medicine imaging agent and has high tumor recognition and specific accumulation
properties.

Folate group was introduced with tumor recognition ability on the lactosome, and examined its
biodistribution and tumor recognition properties while maintaining biodistribution and in vivo
stability, and evaluated the validity of the drug design strategy of introducing any other

functional groups on the particle surface. New insights were also obtained into the mechanism of
lactosome accumulation in brain tumors, as well as new insights that should be taken into account in
the development of nuclear medicine therapeutics.

SPECT



rarararardl
Normal a3 dr 3r dr d
Tissue [ I 1[ I ][ ]

endothelium

C][:]C]I:JC]

200nm -——w
- endothelium

om
EPR 1 Tumor %

Tissue 3/ i:z

1 EPR(Enhanced Permeatlon Retentlon)

(Cancer Res.,46,5387,1986)

CFRRTI/—LOPET Bk 2URET )M~ LOSPECTHE

coronal sagittal coronal

L ) |
(PLLA) d V) a
(PSar) 4 E n ﬂ

s s y ) Iransaxlal
- ransaxial
. - A
Biolminescence  Fluorescence (10s)
Iy

(1min) luciferin

HepG2 1CG
Biomaterials,
10 20 30,5156,2009
18F 123] SPECT ( Mol . Imaging  Biol.,12 (Suppl.2),
$948,2010, MNucl.-Med.Biol., 40,387,2013)
20 30nm
o W
L P4
W‘;_w_y;f
\‘- n‘\, P jn\,L‘ o (WA DOTA-PDLA,,
YR W
PET PSar_blockPLLA, ™"
SPECT ey, =g,
2 i
111 90Y In.DOTA-Lactosome w.méra.mmme
Jagnosis: SEPCTICT (y-ray) Radiotherapy (p-ray)
3 In-111 Y-90
, J. NanopartRes., 18, 137,2016
125) 18F

EPR



PSar NH

125) | pLLA
1 100 (LOO%FA-LS)
9 1
B pLLA 125
10 10%FA-LS
KB colon26
KB
colon26 11-14
0.5-24
111 I n
SPECT iy
111 I n
PSar
SIB
57-60%
125 I
100%FA-LS(KB cell) LS(KB cell) Specific binding(KB cell) binding (colon26 cell)
E :: Eﬂ-b %E 1.0- -‘-E’l - 28 (pmol/mg}
16 4 H - 2B mol/ms) 8os 3 - SEHRBEE (pmol/me)
8,012 2 . - RO mol/me) . )
P oottt P et R e P . - S
Binding Assay Binding Assay
Bmax(pmol/mg) Kd(nM) Bmax(pmol/mg) Kd(nM)
100%FA-LS 13.2 174.5 KB(FR+) 2,51 38.4
LS N.D. N.D. colon26(FR-) N.D. N.D.
4 100 5 10
100 FA-LS KB colon26
2 KB Kd 175nM
11%/mg
LS Kd
10 FA-LS KB 2
Kd 38.4nm colon26 Kd 100 FA-

LS 10 FA-LS



KB 1.2%/mg colon26 7.6

100 FA-LS
§ o s B . . L Biodistribution of 10%FA-LS
Biodistribution in KB cell bearing mice w0
n 35
a5
30
9 o
35 § 25
230 ML
i L i
® 20 10 2 -
15 5 |
10 0 y
5 T } | Blood Heart Lung Liver Spleen Tumor
0 x_al = LI = = WO0.Sh W1h ®2h w4h W6h W12h W24h
Blood Heart Lung Liver Spleen Tumor a5 Biodistribution of LS

B2h m24h

50 Biodistribution in colon26 cell bearing mice

Blood Heart Lung

Hood ot A e Splun e ®0.5h w1h w2h S4h W6h .Li;ehr m24h Spleen Bumiar,
6 100, 7 KB 10
100%FA-LS
10 FA-LS 1 41%dose/g
24 1.8%dose/g
30 6.2%dose/g 5.0%dose/g
KB
12 EPR
10
RGD
BBB Myn
AsB
,10
BBB 2
50
21 \! :ﬁ_ T ) 45 i l!))take(“édosplg) ____
w_l_,,, e il A (0=530) By $= 30 Tumor Af’i;u:l?m 12!117‘(:1;;)1

— e AN S n=01)

HTi(g)
Mean £ 8D (%doselg)
o & 8

=3

o

Lymph nodes 4772073 1262162
0 LIJIJ_-.J.--..H.

d . ISISSLT IILP SIS

8 A 2%(H) * P<0.01 m2h m24h

8 9 “n Ad



DOTA-

4%

Tumor / Brain

10

111| n

D

30 min(n=1)

111|n

AB

AsB

AB 11 AB
LS M-
AsB
ABE!
QY \
%oj\ﬁ \/\”él/ >y(\0R wn Uy
n 40 ——— >

2 h(n=5) 12 h(n=1) 24 hin=5)

11 AB AB

30-40nm

50



2 2 0 0

Takeshi Fuchigami, Noriko Fujimoto, Terushi Haradahira, Yumiko Nojiri, Takashi Okauchi, Jun 61
Maeda, Tetsuya Suhara, Fumihiko Yamamoto, Morio Nakayama, Minoru Maeda, Takahiro Mukai
Synthesis and characterization of 11C-labeled benzyl amidine derivatives as PET radioligands 2018
for GIuN2B subunit of the NMDA receptors
J. Labelled Compd. Radiopharm 1095-1105
DOl
Saito Yohei, Kuwahara Yoshikazu , Yamamoto Yumi , Suzuki Masatoshi , Fukumoto Manabu , and 16
Yamamoto Fumihiko
ddY Mice Fed 10% Fat Diet Exhibit High p27KIP Expression and Delayed Hepatocyte DNA Synthesis 2018
During Liver Regeneration
Metab. Syndr. Relat. Disord. 305-313
DOl
13 0 0
140
2020
3 19

2019




In-111 A3B

58

2019

1251-PLLA

58

2019

In-111

139

2019

139

2019




COX-2

in vivo

139
2019
COX-2 p - in vivo
139
2019
0X-2 p -
139
2019
[11C]
58

2018




COX-2

m-/p-1251

58

2018

In-111

58

2018

APOBEC3B

41

2018

2019

308




(Ozeki Ei-ichi)

(Hara lsao)

(Hariu Satoshi)

(Sasaki Ryo)

(Takahashi Shizuki)

(Shibata Tatsuro)

(Saito Yohert)

(Yamamoto Yumi)




(Kimura Shunsaku)

(80150324) (14301)
(Makino Akira)
(00566226) (13401)




