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Magnetic targeting therapy with new bisphosphonates for the treatment
of bone metastasis
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Bisphosphonates, widely used to treat a variety of bone resorption diseases, reportedly
have some antitumor effects. In this study, we developed novel bisphosphonates for cancer
immunotherapy for bone metastasis and, more, Vanadium/bisphosphonate complex for the

treatment of malignant bone tumors.

AT R TERR
(BHAHAL - 1)
[ERPSES [ 12E 2 & &t

200 9 1, 500, 000 450, 000 1, 950, 000
201 0fFE 900, 000 270, 000 1, 170, 000
201 14% 900, 000 270, 000 1, 170, 000

R

R
w® 3, 300, 000 990, 000 4, 290, 000

W0 EE RS
B D8 - fE  SVBSRESIR E 22 AR
F—U— K@

1. WHEBAR S MO 5 lee BERAT A7 32— b OVERIBEFF 1355

AR B IS D Bt DWF RN S, BERA T
AT 43— hDFRKX skeletal-related
events (X9 2 20 R AMBE ML O I NIC K
HHDETFTIERNWZ ERG0oTETY

BUNZEZ DN TN bD XV HEMET, 0
TERIZZIIZ 720 | FEIRREL LTORT
VUXADBIERFITENT EN o TEI,
INETEZLNRTWEREMEEZ T 5



BRIINHIER O T < | FEla~D 5+
FEREIRIE L L COREME, & HITITmEf
EAOIGAOFREMICE TRATWS, bi
i minodronate (7 A7 7 AHIILH) %
FO T2 BNV BE B IEFR IS 2\ TR 22 &
1To> T2, Z® minodronate |% HAREWNT
Al EN-E MR ER 7+ X7+ %— |
T, zoledronate LN, BifEf bRV VE
HHEEE SO EA T+ A7 + X — FTh
%o A RE NG RS o9 2 AN B SR A %)
R AIREGEMEIRIR, 7T R T~ A v
DR RABEEL, TDHF A=A L
D—HFIZOWTHIEB L Tz,

2. WrEDHP

LosL, BEEFRICE O TIEE L O BRI
FERNHEINTODER, BFOE AT 4 A
74— FTIREIREEL LToRRIT+
DT oT, T, bilbivuiAl /A
KL HFETILFE R L OV A 2R 7
BENST Fa—F L, B RBEREIELE L
TOHBE AT 4+ A7 + R — F OB ZF
H L7z,

3. WD KL

(1) BET NV OIERL:

KT H— VIREE I A 7 A SCID~ A
W7 =7 — BBl ATz R
(PC3M-1uc—C6) (1X107) %Al L. BisBHE)
W T NV VER, RIS XRRES L OVEBIRE %
Jin vivo £ A — ¥ v F v A T A
(WinLight32, Berthold) (T CYiHt% fEsd L
7

(2) BRAT 4 A7 43— b OS5 REE
A . @ ACRIYI A S Ficoll-Paque iz
D BEE A O CHRER 2 B, . R FEE X
T A AT FFx— b EMZ 1 AR, B
y & TCR Hifk % FV> Flow Cytometer T y 6T

MR 2 Sy BERFEAG L7, v O T M4 Magnetic
Activated Cell Sorting (MACS,
Meltenyi Biotech, Germany) CiEfEErEL L |
PCIM (Zxt 32 v & T i o> 4% i %h R %
Cell-mediated cytotoxicity assay (L7010,
Molecular Probes, Eugene) CHEFR L7,
(3) FHEARAT 4+ A7 43— FBLUNT
VUL BRI F AT 32— MEGIRD in
vitro HUESANR © © bRISZEEMIIZ 4
FEERA T+ A7+ X — FBLONF VD
b BRAT F AT 3 — MEGIKIRR EZAT
VM, cytotoxicity assay Z4TV>, BRI
MEAT 4+ A7 43— h&BR L, BE
BRI AN Oferl & L7z,
BMERAT 4 2T X — FBLONTY
UL EAT F AT 3= MEAIED invivo
PURIG IR - I~ T RTHHE AT+ X7
F A= FBLONRNFT VUL - BEATF AT
F— FMEAERIRIEZITWIRG B % 4 3 T
= b — VRS PUBRSE R 2 T,

system

4. BFZERR

(1) @eT L o/El:

N7 27— BRIt AL L O 8)
WET L O {ERL

i T Elh~ 7 Al negative control



(2) BEAT 3 A7 5 3x— b OGEMEE

A

O #FHE AT+ A7 55— b (BPHI218) &
WEAE DR b 501172 Zoledronate (ZOL)IZ
£ % vy 6T MRS 1 o g

- 101206 .18PH1218
o
= 3
T ]
291 :_‘.I’*'
o ! -
] o
LB )
o & ‘, a
10° 10" 102 10° 10%
FL1-H
- 101206 .1Z0L
(=]
% ]
= |

FL2-H
10°
sl

102 10’
1%

@ Magnetic Activated Cell Sorting system
XD y 0T MR

- pre-sort.001 - post-sort.001
b2 2
B
= LS 95%
oy - 4
=] Iy & o 3
e ¥ Z Ho
it " i i
=
- =2
o
: - BT 3 4
109 10" 10% 10 10
FL1-H
Anti-yé T FITC

AlEY — Ml BiZY — Mg

@ PCIMFBMIALIZHKTT 2 v 6 T AR DFHI
Zh

7]
o
7]
>
—
—_—
)
<
=
~

Effector to Target cell ratio (E/T ratio)
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