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Fundamental research using gold nanoparticles as a radiosensitizer for super
adaptive radiotherapy
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We assessed various methods of administering gold nanoparticles (GNPs). Cells
from the B16F10 mouse melanoma cell line were implanted in the femoral area of mice and the mice were
assigned to the eight following groups : (1) control, (2) intravenous (IV) injection of polyethylene
glycol (PEG)-binding GNPs (Peg-GNPs) alone, (3) direct intratumoral (IT) injection of Peg-GNPs alone, (4)
radiotherapy (RT)-alone, ES) Peg-GNP 1V + RT, (6) Peg-GNP IT + RT, (7) naked GNP (N-GNPs) IV + RT and (8)
N-GNP IT + RT. The femoral area was irradiated with a single dose of 10 Gy. To evaluate the effects of
GNPs, we measured the changes in the tumor volume ratio to the initial tumor volume over time and
observed survival.

The administration of GNPs with RT did not improve either the suppression of tumor growth or survival to
a statistically significant extent. The administration of Peg-GNPs alone showed a slight tumor
suppressing effect at the early stage..
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Table 1
3 days after 15 days after

Comparison oroup Mean value P value Mean value P value

a) Control Control 3.8 0.024 40.3 0.014

vs. RT alone RT alone 1.8 5.6

b) Control Control 3.8 0.091 40.3 0.605

vs. Peg-GNP IV alone Peg-GNP IV alone 2.4 32.5

¢) Control Control 3.8 0.047 40.3 0.392

vs. Peg-GNP IT alone Peg-GNP IT alone 2.1 27.0

d) RT alone RT alone 1.8 0.177 5.6 0.680

vs. Peg-GNP IV + RT Peg-GNP IV + RT 1.5 6.4

e) RT alone RT alone 1.8 0.745 5.6 0.424

vsS. Peg-GNP IT + RT Peg-GNP IT + RT 1.9 7.5

) RT alone RT alone 1.8 0.129

vs. N-GNP IV + RT N-GNP 1V + RT 1.4

g) RT alone RT alone 1.8 0.375 5.6 0.859

vs. N-GNP IT + RT N-GNP IT + RT 2.1 5.9

h) Peg-GNP 1V alone  Peg-GNP IV alone 2.4 0.295 32.5 0.568

vs. Peg-GNP IT alone Peg-GNP IT alone 2.1 27.0

i) Peg-GNP IV + RT  Peg-GNP IV + RT 1.5 0.158 6.4 0.659

vs. Peg-GNP IT + RT Peg-GNP IT + RT 1.9 7.5

J) N-GNP 1V + RT N-GNP 1V + RT 1.4 0.108

vs. N-GNP IT + RT N-GNP IT + RT 2.1

k) Peg-GNP IV + RT Peg-GNP IV + RT 1.5 0.911

vs. N-GNP IV + RT N-GNP IV + RT 1.4

1) Peg-GNP IT + RT Peg-GNP IT + RT 1.9 0.551 7.5 0.497

vs. N-GNP IT + RT N-GNP IT + RT 2.1 5.9
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