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Highly efficient microfluidic-based production method of cell-mimetic bioreactors
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Fig. 1 Schematic of the production of monodisperse GUVs in
the microfluidic channel by W/O droplet transfer followed by
oil dewetting.
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Fig. 2 Dependence of the stability of the W-O interface on 1-
octanol concentration in squalene. The white arrow shows the
W/O/W droplets being transferred across the W-O interface.
Scale bars, 200 um.
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Fig. 3 Dependence of the success rate of W/O droplet transfer
across W-O interface on the concentration of Pluronic F-68
surfactant in the outer agueous phase.
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Fig. 4 Formation of lipid bilayer by oil dewetting. (a) Sequential
closeup images and schematic of the dewetting process. Scale
bar, 40 um. (b) Histograms of GUV diameters showing the
monodispersity of GUVs generated under two flow conditions.
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)

contact angle of the oil pocket on the concentrations of the
POPC and DOPC. At 6 mg/ml POPC, the GUV before (left)
and after (right) tapping the device are shown. (b) GUVs
formed with 6 mg/ml POPC and collected from the outlet.
Before (left) and after pipetting (right). Scale bars are 50 pm.
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Fig. 6 Membrane-protein insertion assay. (a) Leakage of the
fluorescent marker (10 uM Alexa 488) encapsulated in the inner
aqueous phase induced by 0.1 mg/ml aHL in the outer aqueous
phase. (b) Negative control without aHL. (c) Time-dependent
leakage of fluorescent marker (circles, with 0.1lmg/ml oHL,;
squares, without aHL; n = 3). Scale bars, 50 pm.
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Fig. 7 Osmotic shrinkage of GUVs with oil pockets. (a)
Microscopic images of the GUV shrunk by osmotic pressure;
difference in the molar concentration, 0 mM (left), 400 mM
(center), and 800 mM (right). Scale bars are 50 pum. (b)
Dependence of the GUV diameter (squares) and the relative
fluorescence (circles) on the difference in molar concentration
of sugars between the inner and the outer aqueous phases of
GUVs (n > 15).
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Fig. 8 GFP synthesis in the GUV produced by the present
microfluidic device. Time-dependence of the relative
fluorescence and fluorescent images of GFP being synthesized
in GUVs. Scale bar, 50 pm.
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