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Development of molecular targeting therapy using cancer permeabile
WOW emulsion by membrane emulfication
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(1) Accumulation of Boron Compounds to
Tumor with Intrarterial Administration of
Boron Entrapped Water-in-Oil-in-Water
Emulsion by Using Neutron Capture
Autoradiography

Abstract

The cytotoxic effect of boron neutron
capture therapy (BNCT) is due to a
nuclear reaction between "°B and thermal
neutrons. It is necessary to accumulate
the "B atoms to the tumor cells
selectively for effective BNCT. In order
to achieve an accurate measurement of
"B concentrations in the biological
samples, we employed a technique of
neutron capture auto- radiography
(NCAR) of sliced samples of tumor and
normal tissues using CR-39 plastic track

detectors. The CR-39 alpha-track
detectors attached with samples were
exposed to thermal neutrons in the
thermal column of the JRR3 reactor of
Japan Atomic Neuclear Institute. We
obtained NCAR images for VX-2 tumor in
rabbit liver after injected BSH entrapped
water-in-oil- in-water (WOW) emulsion by
intrarterial injection via proper hepatic
artery. The "B concentrations in the
VX-2 tumor and normal liver of rabbit
were estimated by means of alpha-track
density measurements. In this study, we
can increase the selective accumulation
of "B atoms in the VX-2 tumor by
intrarterial injection of boron entrapped
WOW emulsion until 7 days after injection.
Therefore, we will be able to apply boron
entrapped WOW emulsion to BNCT for
hepatocellular carcinoma, and NCAR
technique for detection of effective '°B
carrier in BNCT for cancer.

Figure 1. Microphotograph of WOW emulsion

Results & Discussion

We prepared BSH entrapped WOW
emulsion. The mean '’B concentration
was 13000 ppm by ICP-MAS. The size of
WOW was controlled to 50um.

The "°B concentration in VX-2 tumour
was 141 ppm, 61 ppm by WOW emulsion
after day1, day3 intrarterial injection,
respectively. The "B concentrationof
tumour was 58, 24ppm by Lipiodol mix
emulsion after day1, day3 same injection,
respectively (Table 1).

The histological staining showed the
superior accumulation of the fat doroplets
of WOW emulsion in tumour site
compared with Lipiodol mix emulsion.
Electromicroscopic figure of hepato-
cellular carcinoma after arterial- injection
chemotherapy using WOW emulsion : The
microdroplets of lodized poppy-seed oil
was retented in the cytoplasm of cancer
cell in the same conformation as
preparation time, but there was no



accumulation of fat droplets in Lipiodol
emulsion.

Table 1. "B concentration of VX-2 hepatic
tumor bearing rabbit model after intrarterial

injection of 10B-WOW  emulsion or
°B.Lipiodol mix

wow Tumour Normal Liver Blood
Day-1 141.8 6.1 1.2

Day-3 61.7 4.3 0.1
Lipiodol Tumour Normal Liver Blood
Day-1 58.0 14.6 0.4

Day-3 245 3.9 0.2

The "B concentrations of samples were determined
by ICP-masspectroscopy of Juntendo University

From observed track densities and Fig. 2,
we can estimate the '°B accumulations in
the organs. '°B accumulations were
estimated for the strongly concentrated
part of the tumor at day 3 after injection
by WOW emulsion.
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Figure 2. Neutron capture auto- radiography.
The NCAR was showed that accumulation
periods of Boron atoms to VX-2 tumor was
extended by using WOW emulsion.

According to clinical administration
of WOW emulsion drug encapsulated
anti-cancer reagent in inner droplets, was
surprisingly effective for both terminal
and multi-originated in HCC when the
drug was injected to suffered liver
through a catheter inserted in liver artery.
'°B entrapped WOW emulsion is possible
to delivery and reserve the boron atoms
to the cancer cell in tumour tissues.
These results are shown that '°B

entrapped WOW emulsion most useful for
intrarterial boron delivery carrier on BNCT
to cancer. We are ongoing to planning
the in vivo evaluation of 10B entrapped
WOW emulsion, and the clinical trial of
BNCT for HCC patients, and hope to
perform first BNCT trial with WOW
emulsion in near future.
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