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ABSTRACT. Despite the great potential for the versatile applications in food industry and medical area, chitosan as a bio-
compatible cationic polysaccharide has suffered from the limited solubility under physiological condition. Herein, we demon-
strated the electrostatic formation of chitosan-based polyplex particles, counterbalanced by polyacrylate as an anionic polyelectrolyte.
The resulting polyplex exhibited pH- and composition-dependent changes in their surface charges as measured by zeta poten-
tial, which can be employed to provide the interparticle repulsive forces for enhanced colloidal stability in homogeneous solu-
tion. Subsequently, amide coupling between the acrylates and glucosamine residues of chitosan inside the polyplex further
generated the hydrogel particles, which showed the temperature-sensitive swelling property. This aspect can be attributed to
the partial formation of acryl amide residues, which have been generally known to possess the lower critical solution tempera-
ture (LCST).
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Chitosan (low molecular weight, M, 125 kDa estimated, 14.5%
acetylation), poly(acrylic acid) partial sodium salt(average
My=~15,000, 35 wt % in H,0), N-ethyl-N~3-dimethyl aminopropyl)
carbodiimide hydrochloride (EDC)+= Aldrich Chemical Co.
(Milwaukee, WI)of| A 510} 519332, Acetic acid(99.5%), Sodium
hydroxide(98.0%)+= Samchun Chemical Co.(Pyeongtack, Korea)
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Figure 1. (A) Zeta potential ({) changes of chitosan—PAA polyplex,
depending on the molar ratio of chitosan and PAA mixtures at
various pH conditions. Also shown is the theoretical values of
effective charge ratio at the corresponding pH condition, obtained by
henderson—hasselbalch equation. (B) Chitosan and PAA molar
ratio-dependent changes of solution turbidity at various pH con-
dition. Turbidity was observed by the measurements of transmit-
tance at 500 nm.
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Figure 2. (A) Hydrodynamic diameter of chitosan—PAA poly-
plex measured by dynamic light scattering (DLS) at pH 4, 5, and 6.
(B) pH—dependent variation of polydispersity index (PDI) mon-
itored by DLS analyses of chitosan—PAA polyplex with different
acrylate mol %.
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Figure 4. (A) FT-IR spectra of chitosan-PAA polyplex particle

before (black line) and after the hydrogel formation via EDC—

mediated cross—linking (red line). (B) Temperature-sensitive size

changes of cross-linked chitosan—-PAA polyplex hydrogel parti-
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