Korean Chem. Eng. Res., 51(5), 597-601 (2013)
http://dx.doi.org/10.9713/kcer.2013.51.5.597

npIaZiE W OIS /=t WX dd= St 00328 M=
RIS - AEY - UBD - B0 - O

20139 7€ 7¢ M, 2013»# 74 299

Fabrication of Polymeric Microcapsules in a Microchannel using Formation
of Double Emulsion

Jin-Oh Nam, Chang-Hyung Choi, Jongmin Kim, Sung-Min Kang and Chang-Soo Lee'

Department of Chemical Engineering, Chungnam National University, 220 Gung-dong, Yuseong-gu, Daejeon 305-764, Korea
(Received 7 July 2013; Received in revised form 29 July 2013; accepted 9 August 2013)

o otk
L =1

2 A7 A7 AfA GRS ol gelo] whiaby o)A
ol AR Al RS oA s A7) S8 7=
e wAEE 7R g2y S BHARALO

=270 , WS

o] ﬂ?l Zloltt, & A+
K3 olF FEE et
B53ro] 7Fsst ethoxylated trimethylolpropane
triacrylate (ETPTA) A2} fluorocarbon (FC-77) 2. -5 ARE-3}1 45542 poly(vinyl alcohol) (PVA) 84S A}
aplom, W]Trxﬂ A Uz E8 79 shke] wakel] S50] FAFEo] sk o]FHA S At e
o]FNAL TS S5l vlelAZ G AxTITh 7] S ETPTA A< TJ]%’?T% S 0}04 olFdlAe] A4
T Aozt 7]’“0}3 AL =9 HJ] &S sl AA AR3E AE 5 Sk o Yoprh, B AIARIE AR
slo] Thekst B S Al E ol AR E S Z']]Xhﬂ T lom, HadEA AR ’“g‘ 7)ol &84 B o= oS5Ent

T2 T AA—

E

Abstract — In this study, we present simple microfluidic approach for the synthesis of monodisperse microcapsules by
using droplet-based system. We generate double emulsion through single step in the microfluidic device having single
junction while conventional approaches are limited in surface treatment for the generation of double emulsion. First, we
have injected disperse fluid containing FC-77 oil and photocurable ethoxylated trimethylolpropane triacrylate (ETPTA)
and water containing 3 wt% poly(vinyl alcohol) (PVA) as continuous phase into microfluidic device. Under the condi-
tion, we easily generate double emulsion with high monodispersity by using flow focusing. The double emulsion drop-
lets are transformed into microcapsules under the UV irradiation via photopolymerization. In addition, we control
thickness of double emulsion’s shell by controlling flow rate of ETPTA. We also show that the size of double emulsions
can be controlled by manipulation of flow rate of continuous phase. Furthermore, we synthesize microcapsules encap-
sulating various materials for the application of drug delivery systems.
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Fig. 1. Schematic illustration of the generation of double emulsions
in microchannel and sequential photopolymerization to syn-
thesize polymeric microcapsules. We injected disperse fluid
containing FC-77 oil and photocurable ethoxylated trimeth-
ylolpropane triacrylate (ETPTA) and water containing 3 wt%
poly(vinyl alcohol) (PVA) as continuous phase into microflu-
idic device. Double emulsions were formed by flow focusing
and then placed in UV irradiation for photpolymerization.
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Fig. 2. Microfluidics production of monodisperse microcapsules. (a)
Bright-field image of hexagonal close-packed double emul-
sions in outlet. (b) Magnified image of double emulsions. (c)
SEM image of microcapsules having core-shell structure. (d)
Size distribution of microcapsules with monodispersity at Qy;,
=16 pL/min, Q=2 pL/min, and Q=2 pL/min; Q:Q;:Q=water:
FC-77:ETPTA.
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