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Fig. 1 The scheme of the microfluidic device

Channel A outside channel the inner diameter is about 1 ~ 2

mm  Channel a; the inlet for the dispersed phase the inner

diameter is about 300 ~ 500 pm  Channel a, the inlet for the
continuous phase the inner diameter is about 300 ~ 500 pm  and

glass capillary or hollow fiber tip of the channel a;

2.2

200 pL/min 2a
min 2b

600 L/

. 2 Photographs of monodisperse PLA droplets flowing in
the microchannel with different flow rates of the continuous
phase
a 200 pL/min b 600 pl/min ¢ A photograph of

monodisperse PLA droplets collected in a beaker
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S0 pm

b 100 um

' Fig. 3 The surface of PLA microbeads SEM
a Dried without shaking b Dried with shaking

'ig. 4 Optical microscopy image of Na-alginate microcapsules

2.4

2 23
40 pL/min
100 pL/min 900 pL/min
460 pm 342 pm
1 4% . 5
PLA
Motic Image Plus

Table 1  Variations in diameters of PLA microbeads with the different

flow rates of the continuous phase PVA solutions *

v Average diameter Coefficient of variance
pL/min D pm f %

100 460 2.89

300 412 2.90

400 374 2.16

600 363 2.23

900 342 3.94

* PLA microbeads were made by the following conditions concentration of
the PLA solution was 0.02 g/mL. concentration of the PVA solution was
0.03 g/mL the flow rate of the dispersed phase was 40 pL/min using the
microcapillary with a diameter of 200 pm as the tip of the channel a,

"V, The flow rates of the continuous phase

S04 pm

. 5 Optical microscopy images of PLA microbeads with
different flow rates of the continuous phase

a 300 pL/min b 600 p:L/min
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Table 2 The effect of the different surfactant in continuous phase on the

size of the microbeads "

Surface Average size  Average size Coefficient
Surfactant tension of droplets  of microbeads of variance
F mN/m D pm D pm f %
3%PVA 67.71 1000 460 2.95
3% SDBS 30.98 <200 — —

3%PVAI124 and 3098 < F

800 372 5.49
0.2% SDBS <67.71

*

PLA microbeads were made by the following conditions concentration
of the dispersed phase PLA solution was 0.03 g/mL the flow rate of
the dispersed phase was 20 pL/min the flow rate of the continuous phase
was 300 pL/min using the microcapillary with a diameter of 200 pm as

the tip of the channel a, .

S04 n

' 6 The effect of the different surfactant in continuous
phase on the size of PLA microbeads
a 3% PVAI24 solution b 3% SDBS solution ¢ 3%
PVA124 and 0.2% SDBS solution

PP

200 ~ 800 pm
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PREPARATION OF MONODESPERSE BIOPOLYMER MICROBEADS
USING A NEW AND SIMPLE METHOD

ZHU Liping LI Yaogang ZHANG Qinghong WANG Hongzhi ZHU Meifang
State Key Laboratory for Modification of Chemical Fibers and Polymer Materials

College of Materials Science and Engineering Donghua University ~ Shanghai 201620

Abstract A new and simple method to prepare the monodisperse microbeads was developed for soluble polymers.
Using a microchannel we generated the uniform droplets by pushing the dispersed phase into the continuous phase
and then solidified them by solvent-evaporation or gelation to obtain the PLA and sodium alginate microbeads. The
microchannel was fabricated in our lab and all of the materials were commercially produced . By using a frequency-
modulation oscillator to help evaporation the droplets can be solidified within 2 h and especially the surface of the
microbeads was smooth and small pores with diameter of 1 ~2 pm were well-dispersed . By controlling the flow rates
of the continuous phase conveniently we could adjust the sizes of the microbeads. The diameters of the microbeads
decreased from 460 pm to 342 pm when we increased the flow rates from 100 pL/min to 900 pL/min and the lowest
coefficients of variance of the microbeads was 2.16% . Also we studied the effect of the different continuous phases
on the size of the microbeads and it was believed that the size of the microbeads can be controlled by using different
surfactants or mixing them in the continuous phase.

Keywords Microfluidic Biomaterials Monodisperse Microbeads Coaxial





