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Kinetics of Encapsulated Hyaluronic acid- Protamine Particle after intravenous injection

J AN I A, (R B
Satoshi Harada “*, Takashi Segawa ?, Takahiro Satoh ®
Alwate Medical University, School of Medicine, Department of Radiology.
B) Takasaki Advanced Radiation Research Institute, National Institutes for Quantum and Radiological Science and
Technology

Abstract

Encapsulated hyaluronic acid-protamine nanoparticles were prepared, and their kinetics was analyzed after
intravenous administration IN VIVO in C3He mice inoculated with MM48 tumor in their left hind leg.

These nanoparticles were prepared by mixing 1 ml of a solution of 3.2 mg/ml-hyaluronic acid and 4.0
mg/ml-protamine with 2 ml of a solution of carboplatin (1 mg/ml). The reaction was allowed to proceed at room
temperature for 30 min. Two milliliters of generated nanoparticles of hyaluronic acid-protamine, containing carboplatin,
were poured into Coatsome-EL-010, and incubated in room temperature for 30 min and then used for experiments. In
total, 1 x 10'° nanoparticles were administered intravenously. After 1, 3, 6, 8, 12, and 24 h, the tumor, lung, brain, liver,
and spleen were excised and routinely processed to targets of micro PIXE camera. The trapped nanoparticles were
imaged on the basis of Pt distribution, using the micro PIXE camera. The kinetics of trapped nanoparticles in the tumor,
lung, brain, liver, and spleen were assessed on the basis of a mean number of nanoparticles in 10 views of micro-PIXE
camera within a 12 x 12 pm?scanned area.

The mean diameter of encapsulated hyaluronic acid-protamine nanoparticles was 743.2 = 21.4 nm. Upon intravenous
administration of the encapsulated nanoparticles, they were preferentially delivered to tumors. Maximum delivery (4.6 +
0.3) was observed in the tumors 6 h post-injection, which was significantly greater than that in the lung, brain, liver, and
spleen. Preferential delivery of encapsulated hyaluronic acid-protamine nanoparticles is expected to target the delivery

of carboplatin to tumors.
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Figure 1. Generated Particles. A: Observed by optical
microscope at 400 X magnification, B: Observed by
micro PIXE camera.
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Figure 2. The number of trapped particles in tumors, lug,
brain, liver, and spleen were plotted versus time (hours)
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