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Introduction

» Drug Delivery System (DDS)

Preparation of Amphiphilic Gel Capsules

Synthesis of Emulsifier for Core-shell Gel Particle

Table. Characterization of P(OEGMA-co-MEO,MA)-

0]
)\go(/\o): )\go\/\szs\/\o”\( CHZ:EH3 + CszgH3 o e > {cH —gHéjGCH -g:jS—ES':@ b-PMPC by H NMR and GPC
- . . . |= l= RAFT | . 2 X 2 |=y . .
rasn TOTIONeCIee  Requirement Rronon Bnamogen T o Do, e b,
" y eqUIl‘emen S 2,2'-Azobis(4-methoxy-2,4-dimethylvaleronitrile) PB addition CuClLE RS it -
g | -Herapetiie range : : : (V-70) 28 93 17 89 97 1.1
8 v Stimuli-responsive drug release . - . . OEGMA MEO,MA P(OEGMA-co-MEO,MA)
2 v st @liue | eaeline ciemng I Inverse mmtemlus:o_n pferlphery 35 —
° - gh arug ge y PMPC-b-POEGMA 2 Tpm’l’:_";g’ LELD PPEGMA gel layer Colloidally stable e £ pDI: 0.081
v Good bIOCOmpathI“ty W/O emulsion ( ) formation PPEGMA gel capsule o - CH, CH, CH, S 25}
i . . " L I N | | | I £
oncarcais | B £ Normat ot \ v Good stability in physiological condition _ . _ S BT S w‘CHz—CHCHz—TﬂCHz-‘f—tS-C@ £
= bk » Preparation condition » Size distributions of gel capsules MPC < ‘ o 28
S | 25 12 RAFT Polymn. C=0  bicHpcmoT ey Ak - ‘
> D D S carriers Table. Synthetic conditions and cumulant diameters of gel capsules. Chloroform PB O+CH,CH,0CH, ' . . Al
3 s 10F 0 7 2 3 4
. . . PEGMA : BMOD : PMPC-6-POEGMA: \:70 Cumulant diameter (nm)2 £ 2T < P(OEGMA-co-MEO,MA)-b-PMPC o " iameterom)
Liposomes Gel particles Polymer particles Polymer capsules (mol/mol) Chioraform  Vator @ 5 8 Fig. Size distribution of P(OEGMAys-co-MEO,;MAgs)-b-
(W/O/W emulsion) ‘E 15T ‘E 6l PMPC,; emulsions after sonication.
oo~ 500:100:1:0.5 234 217 2 ol = - .
’ 5 § af -
P @ determined by dynamic light scattering measurements. § 5| § Prep ara tlon Of Core Shell Gel Pa rtICIeS
n n 2
et 0 | 0 Y C|-|2=Cc::H3 0 0
10° 10" 10*° 10 10* 10° 10" 10* 10  10° & on.cH.0B0CH,CHA(CHY sA A
Diameter (nm) Diameter (nm) Ry A noH Chloroform
« Allen, T.M. et al. Adv. Drug » Akiyoshi, K. et al. Bioconjugate * Nakashima, T. et al. Adv. Drug » Zetterlund, P.B. et al. Biomacromolecules . . I MBAA removal
Deliv. Rev. 2013, 65, 36. Chem. 2008, 19, 882. Deliv. Rev. 2000, 45, 47. 2015, 16, 2144, COIIOldaIIy stable amphiphilic gel capsules were successf ully prepared by M >
. Jiang, S. et al. PNAS 2015, 39 . Zhou, S. et al. J. Controlled - Lu, YFF. etal. Nat. Nanotech. 2010, 5, 48. o ) : ~ VA044 Pd'fﬁ_(—)
12046, Release 2001, 75, 27. amphiphilic gel layer formation at the surface of W/O emulsion. Polymerization in water phase Oil (chloroform) addition

P(OEGMA-co-MEO,MA)-b-PMPC
W/O emulsion

Cellular Uptake and Cytotoxicity of Gel Capsules 15,1 Chloroform In PBS()

35
. . = ga .. < 301 T 30
» Design of water-soluble block copolymer emulsifier > Cellular uptake » Cytotoxicity (WST-8 assay) = ool Sl
Poly[oligo(ethylene glycol) DIC Fluorescence 120 Eﬁ 20 E 20|
Poly(methacryloyloxyethyl methacrylate] (POEGMA) W Gel capsules 5 15| s
phosphorylcholine) (PMPC) 5 - 7 EReesEile el ies _ 100 | W sDs 5 1] 5 ol
v' Biocompatible polymer 02 OC_\ 7\ v’ Soluble in both water and 37 °C < g0 S sl 8 5 “
v Soluble in water and alcohol o 07s various organic solvents E’ 0 . . 0 , , | | .
Co-F-o_~\@ v' Distribution into chloroform in o 60 0t el 10 (nm1)03 10° 10° 10" 10°  10°  10°
Hydrophilic © | a water chloroform mixture > e o e e Piameter (nm) .
PMPC-b-POEGMA n —— 8 40 | Fig. Size distribution of PMPC gel particles in chloroform. Fig. Size distribution and SEM image of PMPC gel particles in PBS(-).
mphiphilic . . .
] ] 20 Colloidally stable PMPC gel particles were successfully prepared by inverse
» Preparation of W/O emulsion 4°C olis wm WS %. B. H. B miniemulsion RAFT polymerization in the water droplet of W/O emulsion.
—— Water phase Fluorescence Concentration (mg/mL) " -
PMPC-b5-POEGMA - e . b ted Fig. Viability of L929 cells treated with gel capsules (@) and sodium dodecyl sulfate P r ep ar a tl on Of Cor e-Sh el I Gel P a r t’ CI es
-b- Fig. Confocal laser scanning microscopy images of the L929 cells incubate iability was expressed as the percentage to the untreated control cells.
Fluorescein wi%h Fluorescein conjugate(% gel capsul%}; at 3% and 4 °C (0.1 mg/mL). stllzscl)at(ervz'er\e/pfeletr}:ted as a\f)erages of tlgkrleepexper;mintts ;hSD' treated control cell 120
Phosphate buffer soln. . . » x 100
(pH 7.4, 20 mM: PB) Gel capsules were taken up by cells via endocytosis with low toxicity. =%"e
o 80
— Qil phase §
Chloroform E 0T
Fig. Phase contrast and fluorescence images of W/O emulsions after sonication for 1 h. The W/O @ 40 |
emulsions were prepared using an aqueous fluorescein solution (5 mg/mL) as a water dispersed S
phase in the presence of PMPC-6-POEGMA (10 % (w/v) relative to the dispersed phase). - i
100 100 20
PMPC-b-POEGMA stabilized a water-chloroform interface to form W/O emulsions. FITC-Dex: 3 kDa FITC-Dex: 40 kDa 0 - - —®
25 30 35 40 45
Nakaura, H.; Kawamura, A.; Miyata, T. Langmuir 2019, 35, 1413-1420. 80 - DTT (+) 80 1 Sy Temperature (°C)

Fig. Change in transmittance (650 nm) of the PMPC gel particle dispersion as a function of temperature.
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Smart gel capsules and particles having potential application for DDS carriers were were successfully prepared by inverse miniemulsion RAFT polymerization.
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