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Abstract: pH-sensitive PIMAA-co-PEGMA) hydrogel particles were prepared and their feasibility as smart delivery car-
riers for cosmetic ingredients was evaluated. P(MAA-co-PEGMA) hydrogel particles having an average size of approx.
2 um were synthesized via dispersion photopolymerization. There was a drastic change in the swelling ratio of P(MAA-
co-PEGMA) particles at a pH of around 5 due to the ionization of MAA in the hydrogel and as the amount of MAA
in the hydrogel increased, the swelling ratio increased at a pH above 5. The P(MAA-co-PEGMA) hydrogel particles
showed a pH-sensitive release behavior. Thus, at pH 4 almost none of the albumin permeated through the skin while at
pH 6 relatively high skin permeability was obtained. The albumin loaded in the P(MAA-co-PEGMA) hydrogel particles

was hardly degraded in the presence of pepsin and its stability was maintained.

Keywords: pH-sensitive, hydrogel particles, albumin stability, smart delivery system, skin permeability.
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Scheme 1. Synthesis of P(MAA-co-PEGMA): (a) MAA; (b) PEGMA; (c) PEGDMA; (d) P(MAA-co-PEGMA).
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Figure 1. SEM image of P(MAA-co-PEGMA) hydrogel particles.
Scale bar is 10 pm.
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Figure 2. Equilibrium weight swelling ratio of P(MAA-co-PEGMA)
hydrogel particles having various MAA and EG compositions;

MAA:EG = 1:1({), 0.8:1(CJ), and 0.6:1(~) (averagexSD, n=3).
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Figure 3. Cumulative amount of albumin released from P(MAA-co-
PEGMA) hydrogel particlesqMAA:EG=1:1) as a function of time in
pH 4.0 (<) and 6.0 ((J) buffer solutions (average+SD, n=3).
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Figure 4. Skin permeability of the albumin released from the albu-
min-loaded P(MAA-co-PEGMA) hydrogel particles (MAA:EG=1:1)
at pH 4.0 and 6.0 (average+SD, n=3).
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Figure 5. HPLC chromatograms of (a) pure albumin solution with no pepsin; (b) albumin solution treated with pepsin; (c) albumin that was
incorporated within P(MAA-co-PEGMA) hydrogel particles and then treated with pepsin.

Table 1. Ratio of the Peak Area of the Native Albumin to the
Area of All Peaks on the HPLC Chromatograms in Figure 5

% area of peak at

Sample 22.5 min

The pure albumin, which was not loaded
into the hydrogels, dissolved in pH 2.0
buffer solution with no pepsin (Figure 5(a))

952(x1.2)

The albumin, which was not loaded into the
hydrogels, placed in pepsin solution at pH 0
2.0 (Figure 5(b))

The albumin, which was incorporated within
hydrogels and placed in pepsin solution at
pH 2.0, then released at pH 6.0 buffer solu-
tion (Figure 5(c))

76.2(1.0)
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