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Development of biomolecule separation system by hybrid coacervate using hydraulic pr
essure
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We examined the development of stimuli-responsive hybrid coacervate as the reactio
n field under high pressure condition by hydraulic pressure. First, we designed the acrylamide-based copol
ymers with higher molecular weight randomly containing carboxyl or hydroxyl groups. Their stimuli-responsi
ve behavior on comonomer composition and pH of the polymer solution was precisely investigated. The coacer
vate droplets were easily formed above a lower critical solution temperature. Furthermore, we studied the
coacervate droplet formation under high pressure conditions. Next, we examined radical polymerization and
biomolecule separation system with the coacervate droplet under high pressure. When we added the ferritin
protein cages (ca. 12 nm) as model biomolecule to the coacervate droplets, the composite emulsions were st
able for a long time. Furthermore, we examined the assembly behavior of ferritin on the liquid-liquid and
liquid-solid interface.
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Fig 1. Photographs and size distribution histograms of Ny H;,
(0.5 w/v % ; 2000 pL) with colloidal silica (20 w/v % ; 100 uL )

in water containing salt (NaCl conc., 150 mM) above LCST (60 °C).
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Fig. 2. QCM analysis of the assembly between Ferritin (a) or
Apoferritin (b) and poly(NIPAAm-co-CIPAAm) with an
CIPAAm content of 30 mol% at 4 °C for each immersion time
of 5 min. The open and closed symbolsshow the Ferritin
or Apoferritin and copolymer, respectively. The figure shows
also the stability of multilayer films in water: open square
and after the 24 hours immersion in EDC aqueous solution
in 0.0IN-NaOH: openand closed reverse triangle are
respectively presence and absence of EDC.
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Fig. 3. Cyclic voltammograms of (— 4-, (—) §-, and (— 12-step

assembled film prepared from Ferritin and poly(NIPAAm-co-

CIPAAm) with a CIPAAm content of 30 mol% in pH 7.0 PBS. Scan
rate = 50 mV/s.
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Fig. 4. Schematic representation of the solid-phase approach using a polyelectrolyte
multilayer for the asymmetric PEGylation of apoferritin protein cages.
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Fig. 5. Effect of the concentration and molecular weight of PEG
reagents (Mw, O: 5000, A: 12000, 03:20000) on (a) the frequency
shifts and (b) the number of attachment chains of PEGylation to
apoferritin. The apoferritin-immobilized films were incubated in
pH 8.4 borate/NaOH buffer solution with different concentrations
of PEG reagents at 4 °C for 24 h. The PEG chains attached per
apoferritin was calculated from the results of QCM analysis.
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