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Abstréct ‘

Objective=-Puilulan derivatives (PD) can be used to make self-assembled hydrogel nanoparticles which are
‘responsive. to ionic strength. The aim of this study is to evaluate the potential of PD as a retaining carrier
of radioisotope inside tumors. Materials and Methods: Four types of PD were evaluated which included
pullulan: acetate (PA), succinylated PA (SPA), PA-DTPA and SPA-DTPA conjugates. They were
radiolabéled with Tc-99m. Labelling efficiencies were determined at 30 min, 1, 2, 4 and 12 hours after
radiolabeling. CT-26 colon cancer cells were subcutaneously injected into Balb/c mice. After 2 weeks of
subcutaneous injection, Tc-99m-labelled PD (Tc-99m-PD) were injected into the tumors. Whole body
images of mice were obtained at 30 min, 1, 2, and 12 hr after intratumoral injection. All twenty mice were
grouped into four groups by largest diameter; control A (largest diameter = 5 mm, n = 5), control B (largest
diameter = 10 mm, n = 5), pullulan A (largest diameter = 5 mm, n = 5), pliulan B (largest diameter = 10
mm, n = 5). Dynamic images were obtained for 1 hour after intratumoral injection. Static images were
obtained at 1 hr, 2 hr, 3 hr and 4 hr after intratumoral injection with Tc-99m pertechnetate and Tc-99m-PA.
Target~to-background ratios and retention rates were calculated. Results: Labeling efficiencies of PA, SPA,
PA-DTPA and SPA-DTPA were 945 + 59%, 97.8 = 35% 942 + 38%, and 925 + 6.2%, respectively
{p>0.05). Percent retention rates (%RR) of PA and PA-DTPA were significantly higher than those of control,
however, those of SP-DTPA and SPA became similar to control at 4 and 12 hr, respectively. %RR of
pullulan A and pullulan B at 1, 4 and 8 hr is significantly higher than that of control (p < 0.05). However,
%RR between pullulan A and pullulan B were similar. Conclusion: The ionic sirength dependent
PD-nanoparticles are retained in the tumor. No difference of %RR according to tumor size was noted.
Therapeutic application of PD labelled with beta— or alpha—- emitting radionuclides can be expected.
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Fig 1. Chemical structures of (a) puiluan, (b) pullulan acetate (PA), (c)
PA-DTPA conjugate, (d) succinylated pullalan acetate (SPA), and (e)
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Fig 2. The size distribution of pullulan—-derivatives with
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