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The purpose of this study was to clarify the interaction between
macrophages, which are involved in early immunity, and temperature-responsive nanoparticles with
different shapes (spheres or rods), hydrophilic/hydrophobic surfaces, and the presence or absence of

specific ligands. Regardless of surface properties, rod-shaped nanoparticles inhibited uptake into
macrophages. On the other hand, it was revealed that for spherical microparticles, the more
hydrophobic the surface, the greater the uptake into cells. Because macrophages have mannose
receptors, it was elucidated that introducing mannose to the outermost surface of particles resulted

in the uptake of much more nanoparticles than spherical nanoparticles with hydrophobic surfaces.
The results obtained from this study are considered to be useful for selective drug delivery to
macrophages.
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Table 1. Characterization of Ph-PID-COOH.

NIPAAmM:DMAAmM
(molarratio)

M M, 2 \Ji * *
Sample [><1O4g7mol]*1 [><1O4g7mol]*2 M, /M2 Vinyl[%]*'" COOH[%]*®

Feed Copolymer*!

1 98:2 98:2 0.80 1.2 1.07 89.1 50.0
2 95:5 93:7 0.82 1.0 1.10 86.5 48.9
3 90:10 87:13 0.86 0.92 1.07 92.1 49.2
4 85:15 81:19 0.86 0.83 1.10 87.2 471
5 80:20 76:24 0.76 0.84 1.05 83.2 491

*1 Determined by 'H NMR
*2 Determined by GPC
*3 Determined by °C NMR

Table 2. LCST for different composition ratios MA-PID-mannose.

IPAAmM: DMAA x4 Mmannose
Sample '?copolymerratior? LCST[°CI*  group*T [%]

1 98:2 35.5 46.0
2 937 38.5 48.5
3 87:13 41.0 47.4
4 81:19 47.7 46.8
5 76:24 51.5 45.4
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Figure 1. SEM images spherical and rod-shaped P(PMA-co-MMA)-g-PID-mannose.
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