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Preparation of thermoresponsive particles with shape and surface property
alteration and their controlled phagocytosis
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The objective of this research was to elucidate the effects of surface
property and shape of thermoresponsive core-corona type nanoparticles on phagocytosis by
macrophages. Hydrophobic particles showed larger phagocytosis than hydrophilic particles regardless
of the particle shapes. However, particle shape showed greater influence on phagocytosis, spherical
particles were phogocytized than rod-shaped particles regardless of surface properties of particles
and hydrophobic and spherical particles showed largest phagocytosis. Such findings would be
utilized to selective internalization of DDS carriers by changing shape and surface property by sole

temperature changes.
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Table 1 Characterization of P(PMA-co-MMA)-g-PID nanoparticles.

PID macromonomer” PMA: MMA LesT Y T,®  diameter ¥

M,?

(mol/mal) (mol/mol) (°C) (°C) (nm)
92:8 36.4 730110 194
— 80:20 T 47.2 690140 21:5
93:7 344 610110 20.3

89:11 38.0

78:22 49.0 690455 19.8
93:7 36.9 19.5
=53 83:17 A28 45.8 675165 18.6
100:0 27.0 41025 20.9
91:9 37T 405130 26.6
80:20 84:16 46.1 428 440140 18.3
78:22 447 360+30 214
71:29 48.8 350430 19.9

a) Determined by 'H-NMR in CDCls. b) Determined by transmittance changes at 500 nm. Solvent: PBS
(pH = 7.4, | = 0.15); Heating rate: 1 °C/min. Polymer conc. 0.5 w/v %. c) Determined by DSC
(temperature range of -20 to 70 °C at a heating rate of 5 °C/min). d) Determined by SEM (n = 30, mean
+ SD). ) Determined by GPC (PEG standard).
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Composition .
NIPAAm:DMAAmM  77:23 89:11 94:6

Phagocytosis amount
[Particles/50 cells]

[mol/mol]
LCST [°C] 428 380 337
Composition
PMA:MMA [molimol] 83:17 ~ 78:22  80:20
Ty [°C] 458 490 472

Figure 1 Phagocytosis amounts of particles by macrophages (Mouse RAW264.7 M ¢ cells) after 24 h
incubation. Macrophages were seeded at 1.2 x 103 cells'cm?. Data are presented as the mean + SD (n = 3).
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