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Drug Delivery System
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Fig. 2. Scanning electron micrographs of microcapsules (LR-MCs) and the related
particles. (a) Calcium carbonate core, (b) drug-layered particle, (c) undercoated
particle, (d) just after coated, (e) after heated for curing.
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Core:
calcium carbonate
32-44 um

Drug layer:
diclofenac sodium
HPC-SSL
PEG 6000

Undercoat:
Eudragit L30D-55
Triethyl citrate

Release-sustaining coat:
Eudragit RS-30D
Dibutyl cebacate

/

38 um

\ N

D
)|
z/

84 um

LR-MC

Drug content: 32%
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Drug delivery system

Cancer therapy
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O= Lecithin
@= Gd-DTPA-stearylamide

® Gd-Diethylene triamine @= Co-surfactant with
pentacetic acid (DTPA) polyoxyethylene unit

@  Chitosan

<— 350nm —>

Gd-DTPA-Chitosan Long-Circulating Lipid
Complex Nanoparticle Nanoemulsion
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EPR effect / BSB hypothesis
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EPR effect / BSB hypothesis
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Fig. Transmission Electron Micrographs of 1929 Fibroblast
Cells after Exposure to Gd-nanoCPs for 12 hr
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» Gd-containing chitosan nanoparticles (Gd-nanoCPs) injected via i.t. route exhibited
much stronger tumor-killing effects, clearly depending on dose.

 However, we can not achieve any complete treatments of cancer after administration,
possibly coming from inhomogeneous distribution of Gd in the tumor tissue.

SCC-VI squamous cells carcinoma

Mean tumor volume ratio

25

20T

157

10T

No Treatment (N— . Gd—)
N+.”No Gd administration
N+ Gd 300 ug
N+ Gd 600 g
N+.”Gd 900 g
N+.”Gd 1200 g
N+.”Gd 1800 pg
N+.”Gd 2400 pg

6 10 14

Time after neutron irradiation (day)

Fig. Effects of Gd Dose on Tumor Growth Inhibition in
Gd-NCT Trial by Intratumoral Injection of Gd-nanoCPs

H. Tokumitsu, J. Hiratsuka, Y. Sakurai, F. Shikata, H. Ichikawa, Y. Fukumori, T. Kobayashi.
Kyoto University Research Reactor Progress Report 1998, Section I, 1999, p.179.
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18 of 22 melanoma patients were completely treated by BNCT

Y. Mishima et al., 1994

37



Estimated Dose
1.surface tumor:30Gy-Eq

2.deep-seated tumor:
64Gy-Eq

3 .surface normal brain:
3.7Gy-Eq

S. Miyatake et al., Research and Development in Neutron Capture Therapy,
ed. W. Sauerwein et al., Monduzzi Editore, Bologna, 2002, pp. 1129-1133




A
7 AR
3

s N :

Fig. 1. Clinical appearance of case 1: Before BNCT (the upper
panel) and 22 months after the first BNCT (the lower panel).
Effectiveness of BNCT such as remarkable reduction of the
huge tumor, disappearance of ulceration with normal skin
cover and continuing improvement of facial palsy testify to the
tumor-selective character of BNCT.

|.Kato et al., Applied Radiation and Isotopes, 61, 1069-1073 (2004)
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Clear cell sarcoma showing pigmented areas

Clear cell sarcoma of the second toe

Clear cell sarcoma diffusely infiltrating a
tendon (top) and skeletal muscle (bottom)
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Applied Radiation and Isotopes 69 (2011) 1721-1724

<= Applied Radiation and

Contents lists available at ScienceDirect tsotopes

Applied Radiation and Isotopes

journal homepage: www.elsevier.com/locate/apradiso T

= 4 [
Boron neutron capture therapy for clear cell sarcoma (CCS): ggigﬁz o h—
study of p-borono-L-phenylalanine in CCS-bearing animal m oAk B E SRR R
T. Andoh ?, T. Fujimoto®, T. Sudo¢, L. Fujita®, M. Imabori®, H. Moritake 9, T. St ﬁi%;‘ﬁﬁ L%g‘ﬁ[{,‘*‘c

T. Takeuchi®, S. Kawabata®, M. Kirihata®, T. Akisue’, K. Yayama*, M. Kurosak jCISEEﬂjt$

s a * a, %
Y. Fukumori ¢, H. Ichikawa
KB FFILKEF
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AZIF International
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Bvitro cultured CCS cells have the ability to highly uptake .-BPA and thus
py could be a new option for CCS treatment. This paper proved that a
bn of 1°B (45-74 ppm) in tumor was obtained even in a CCS-bearing animal
distribution followed by intravenous administration of -BPA-fructose
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Fig. The volume of the tumor was calculated after neutron irradiation. The tumors
in groups A and B were measured every two days from day O to day 28. The tumors
in groups C and D were measured on days 0 and 1, then every 2 or 3 days from day
2 to day 23. The size decreased only in group D. Each value represents the mean

+S.D. (n=4).
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Microcapsule of Highly Water-soluble GADTPA for Cancer Therapy
Core: Lactose 53-63 pm

Undercoat: Ethyleellulose (EC)+PVP
Drug-layer: Gd-DTPA-DM +EC+PVP
Water-proof: EC+Cholesterol (CH)

— Ditftusion barrier: EC+CH

Surface treatment: Hvdrogenated lecithin

Gd-DTPA .

. ~
4 '

.
o ' .
. L .
.
% ' ~
. .~

NCHoCHyNCHoCHoN
\

CH,CO0™ )

12:6:4 Poly(EA/MMA/HEMA) core
Softeningtemp.=27 C

d 6:12:8 Poly(EA/MMA/HEMA) shell
Softeningtemp.=78'C

Film-formation

Low agglomeration
by post-thermal curing

in coating process

Coating of Lactose Particles with Composite Nanoparticles
of Poly(EA/MMA/HEMA)

Microcapsule for Chemoembolization Therapy

of Cancer

‘ }‘Membrane materials

4 Stearic acid (SA)

Lactose: 75-106 um

Drug +Membrane materials

Soybean lecithin (SL)
Cholesterol (CH)

PVP

CaCO, Core
(63-75 pm)

Drug (BSA) laver

Film from chitosan
nanoparticles

Swollen poly(NIPAAm)
Matrix formed from

th nanc

110 pm
T<LGCT

Collapsed poly(NIPAAm)
Microcapsules with Thermally-Modulated Drug Release

Fig. Schematic Drawing of BSA Microcapsules

Lactose core

Drug layer

160 pm

EA: Ethyl acrylate
MMA: Methyl methacrylate

Novel “delayed-release” microcapsules

Terpolymer of EA/IMMA/HEMA

HEMA: 2-Hydroxyethyl methacrylate

Core: calcium carbonate
(7590 mm): 40 g

‘ Drug layer:
‘ CCSS5g+HPC2g
G Subcoat: EC6 g

Thermosensitive polymer
layer: HPC 125 g

Overcoat: EC12.5 g

Microcapsules Exhibiting Negatively Thermosensitive Drug Release
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Plain
The Gd-nanoLE with HCO-60 or

Brij700 was very stable over 48 h after
being mixed with serum, whereas the

hamster (serum : Gd-nanoLE
and its phase separation behavior was

Standard-Gd-nanoLE was incubated at
37°C with fresh serum obtained from the
observed until 48 h after being mixed.
plain-Gd-nanoLP and Gd-nanoLP with

Myrj53 was separated into two phases at
1 and 6 h after being mixed, respectively.
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