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In situ Microfluidic Method for the Generation of Uniform PEG Microfiber
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Abstract — In this study, we presents a simple microfluidic approach for generating uniform Poly(ethylene glycol)
(PEG) microfiber. Elongated flow pattern of monomer induced by sheath flow of immiscible oil as continuous phase is
generated in Y-shape junction and in situ polymerization by UV exposure. For uniform microfiber, we investigate the
optimized flow condition and draw phase diagram as function of Ca and Qd. At the region for stable elongated flow pat-
tern, the microfiber generated in microfluidic chip is very uniform and highly reproducible. Importantly, the thickness of
microfibers can be easily controlled by flow rate of continuous and disperse phase. We also demonstrate the feasibility
for biological application as encapsulating FITC-BSA in PEG microfiber.
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Fig. 1. Schematics of microfluidic device used to generate uniform
PEG microfiber. Elongated flow of PEGDA were formed by
sheath flow of oil as continuous phase, and then polymer-
ized by in situ UV exposure. The microfiber is directly dis-
persed into water bath is combined with microfludic device.
The channel dimensions of width and height are 200 um
and 100 um, respectively.
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Fig. 2. The phase diagram as function of the flow rate of PEGDA as
disperse phase (Q,) and capillary number (Ca) in microflu-
idic chip. Four different flow patterns were observed: (A)
Unstable, (B) Droplets, (C) Elongation, (D) Wetting. Disperse
phase consists of PEGDA (95 wt%) and phtoinitiator (5 wt%).
Continuous phase is mixture with hexadecane (95 wt%) and
span80 (5 wt%).
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Fig. 3. (A)Bright-field micrograph of the uniform PEG microfiber
dispersed in water. (B)SEM image of PEG microfibers gener-
ated by microfluidic device. (C)Size distribution of microfi-
ber(Mean thickness: 70.5 pum CV: 1.6%) at 6 pl/min of Qc
and 3 pl/min of Q, CV(Coefficient of variance) was defined
as the standard deviation of the diameter of microsphere
divided by mean diameter.
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Fig. 4. FT-IR spectra of PEGDA monomer and photopolymerized
PEG microfiber in microfluidic chip.

45-

Thickness (um)

40

6 7 8 9 10
Q, (u/min)
Fig. 5. Dependance of the thickness of microfiber at the different

flow rate of both hexadecane(6~10 pl/min) as continuous phase
and PEGDA(1.5~2.5 pl/min) as disperse phase.
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Fig. 6. Encapsulation of FITC-BSA in PEG microfiber. (A) Bright-field

micrograph of the FITC-BSA encapsulated PEG microfiber.
(B) Fluorescence micrograph of the FITC-BSA encapsulated
PEG microfiber.
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