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317] gl5te], BAbEERE o183t pH 784S 7K P(MAA-co-PEGMA) 8k iake %+t 271 °F 2 um
o] 79 A= sk E P(MAA co-PEGMA) 3P i7b= 3Pl o] MAAC] EAjstke 7h254]7]¢]
ole3}o|| 2J5le] pH 52 AIFTE 3 FZ3 WA M2 HoFT) pHOll WE =3l o) gxje I3w
o] W& 9 R AP, P(MAA co-PEGMA) T3 A= pH 4.00014E &%) %—%{101 WEEo] 1R
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FAomRE BEsle] A AL RANA Tk

Abstract: pH-sensitive POIMAA-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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Sigma-AldrichAHP=NHZFE Y3t 28315t

P(MAA-co-PEGMA) &P ixtel §HY. 353 1At
439l P(MAA-co-PEGMA) UAE T3] 213 dai)
o] 248 MAAS} PEGMA 5 EGE 22 1:1, 0.8:1. L&
3 0.6:1 EHE 3§, ZH7te] oA =Sl tist
of @A div] 71419l PEGDMAZ 0.75 mol%, Irgacure®
1845 0.5 wt%, &3 HA] A th¥] 2555 25wt 3
7Vsliet. o] EFEES EARIYAIR] DC7F 10 wi% 3t
H AgE 2 30 mLol|l FstaL AE A A flEte]
HAAFE 2% & Y3 ¥, ultrasonic processor(VCX750,
Sonics & Materials)& ©]&35l0] 18 §9F 8401 £33
L2 AT EAke] s F, 300k B9 UVE
ZARSH A e o] Fad e TEela, A I o
k= Y A 2eTE AR AAREE Fote] AlF s
k. AlFo] kg 3t YAte 47127 (Ecospin
3180c, Bio Tron)& ©]-&3le] Axe & Aol ARg-st
%t} Scheme 19 P(MAA-co-PEGMA)®] $HHH S LE}
yaow, gde s Jate] Jejet A7]= SEM(Jeol
6300)2 AR&-ste] AzFsATE

P(MAA-co-PEGMA) =3P Xto| Wg. ¢]7 pHell
£ P(MAA-co-PEGMA) 5731 Q7te] sY-&A5S Aas7]
Qleted Azt ol YAkl A 4 5, pH 2.09014
8.0 Ato]e] ShF-golofa] sl S TEAI AT 24417k0] |
w5, SEAdE e sk YAE AW 9l B2 27
AAG F, s SAsA e HE HHguay
BE A Az bl Aol g3t & F 3o 2

o] vz ARkt

hus

do (AL

=

o e

erolo] B W WE. 2RIe] FAlE 2mymLe] U
2~

0l srgollo]] A%E P(MAA-co-PEGMA) =81 942} 0.05 g
S B3 YA ARke] Ash, YRS &M AU
o EY AN SHRFE FUAHS 3§ FE0xE
Eoto] RS dFHe WES EAVF 95E A%
P(MAA-co-PEGMA) 53M 42+ pH 4.0% 6.0 €58
of Zbzh Yol AR AR A0 gl ff dRle] B
£ HPLCE ARS-sto] S48to] e 719 &L v
UG BAFAS o] gafe] ALt GARle] Ao A}
4% HPLC+= WatersAF2] 600s controller, 616 pump, 717
plus autosampler, Z2]3L 996 photodiode array detector®.
A AT ddol 502 80%2] water2} 0.1%(v/v) TFAZ}
FFHE 20% ACNS AREFlem, f42 1.0 mL/min®. &
S8 et th B4 942 290 nm, 2 H-S AgilentAle] TC-
C18(4.6x250 mm, 5 pm particle size)2 AFE-3}SIT].
ghstalo| mfE£3} pHol| wel P(MAA-co-PEGMA) 573}
A JARTE YEE SR ANFAE BEs] flek]

[¢)

(3

Polymer(Korea), Vol. 37, No. 3, 2013



264 P

CH, CH,

OH +

CHs CHs

(@) (b)

H

CHa 0

CH,

°© CHy

HaC

HaC

/

CHs
H.C / H,C
>:o
0
= 2
OH

(d)

HO s}

:

Q

0
——CH,

CH3

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 um.
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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(A) (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

0,
Sample % area of peak at

22.5 min
The pure albumin, which was not loaded
into the hydrogels, dissolved in pH 2.0 95.2(%1.2)
buffer solution with no pepsin (Figure 5(a))
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 76.2(+1.0)

pH 2.0, then released at pH 6.0 buffer solu-
tion (Figure 5(c))
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