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Abstract

With the aim of improving radiotherapy, a micro-particle-induced X-ray emission (micro-PIXE) camera has been used
to study the following: 1) the interaction of trace elements with brain microvascular endothelial cells (BMECs) during
drug transport, in association with chlorpheniramine (CP), fexofenadine (Fex), nicotine (N), and/or antihistamine (HA);
2) the utility of a micro-PIXE camera in boron neutron capture therapy (BNCT); and 3) targeted delivery of carboplatin
using particles that release their contents upon radiation.

To study the interaction of trace elements with BMECs during drug transport, the kinetics of Mg, Al, Fe, Mn, Zn, Cu,
and Ni in BMECs of rats administered CP, Fex, N, and/or HA were observed using a micro-PIXE camera. Nicotine
stimulation increased the kinetics of Fe, Ni, Cu, Zn, and Mn. Fex seemed to increase nicotine intake in BMECs in the
presence of Znand S .

To investigate the utility of the micro-PIXE camera in BNCT, imaging of intracellular and extracellular borocaptate
sodium (BSH) in rat C6 and human U251 glioma cells was tested in vitro. Micro-PIXE imaging was performed by
imaging the 2.124 MeV characteristic X-ray of B using a Nal detector system. This micro-PIXE system did not have
sufficient sensitivity to detect B*?; therefore, the system was optimized by changing the Nal detector to a HPGe detector.
To study the targeted delivery of carboplatin, the nanoparticles were prepared by spraying a mixture of hyaluronic acid
and alginate supplemented with carboplatin into a solution of CaCl, and FeCl, through a 0.8-um pore stainless mesh
filter. The nanoparticles (1 x 10%°) were injected intravenously and irradiated (100 keV soft X-ray, 10-40 Gy) when the
accumulation of particles peaked. The nanoparticles accumulated around the tumors, with maximum accumulation
observed 9 h after injection. Subsequently, 10-40 Gy of radiation was administered. The accumulated nanoparticles
released carboplatin, and their outer shells gelatinized, which prolonged the intratumoral localization of carboplatin and
increased the antitumor effect via a synergistic effect with radiation. The localization of carboplatin by nanoparticles
significantly reduced the adverse effects of the anticancer drug.
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(Table-1)

BIWEHOBE %2, ~v A1, (KERD, KEOE
PNEHLER LI 7V AOETRY, FHA & HITX
—7 4 7 MBI L D RITERRBBIZE SHL, FRIC,
HNVRT ZF L FEIZL B~ AT LT,
NR—=TF 4 I LSRN WD NVRT T F B ERED
FETED, 26 E~4 L7 5 =DITxt LT, /X—=T 4 7
MMEENT-HINVR T T F o 2R EESNZHICELT
I, Wt 0 CThot

MM46 tumor
body weight loss fuzzy hair dead
10 Gy 0.4x0.2 0.6%02 0000
20 Gy 0802 1802 00200
30 Gy 1.2+03 24+02 00+00
40 Gy 16086 30404 0000
Unencapsulated carboplatin only 3602 42402 2604
10Gy + Unencapsulated Carboplatin 44+04 5000 32405
20Gy + Unencapsulated Carboplatin 4404 5000 38%05
30Gy + Unencapsulated Carboplatin 44+02 5000 38+03
40Gy + Unencapsulated Carboplatin 4802 5000 4003
Encapsulated Carboplatin 0.0+00 06+02 00400
10 Gy + Encapsulated Carboplatin 1.2£02 1604 0000
20 Gy + Encapsulated Garboplatin 1.2+03 20+06 00400
30 Gy + Encapsulated Carboplatin 1.8£05 3.0+04 0000
40 Gy + Encapsulated Carboplatin 22+05 34+02 00+00
Table-1
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chemoradiotherapy, by using improved microcapsules
that release carboplatin in response to radiation,improves
detectability by computed tomography as well as
antitumor activity while reducing adverse effect in vivo
Biomed. & Phalmacother, 70, P 196-205 2015

[4] Takafumi Segawa, Satoshi Harada, Takahiro Sato,
and Shigeru Ehara, Delivery and Effectiveness of
Carboplatin via Targeted Delivery Compared to Passive
Accumulation of Intravenously Injected Particles
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