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Abstract : Synthetic methods of colloids have been significantly developed in industry due to their significant demand for
preparation of functional particles. Recently, dynamic/static microfluidic system has emerged as a promising route to the synthesis
of the particles, providing precise control of physical and chemical properties such as size, shape, porosity, surface roughness, and
surface functionality. These formed particles can be potentially used in various applications including medical diagnostics,
photonic device, and biological industry. In addition, these particles provide a novel route to create new materials via their
directed self-assembly, and it enable to study and predict the natural phenomenon by mimicking of the nature. Therefore, we
describe recent progress for functional colloid particles and its applications.
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Figure 1. (a) Synthesis method dependent shape complexity and
anisotropy, (b) Various particle size range by synthetic
method[7].

2. 7158 E20|E Xt M=

21. SH O|M S 718 24X M3

=2 ul N Al 2"l(dynamic microfluidic system)2 ©]
|3 7154 2201 A Az vAISA A Wil &
AHEQl Hiemof dA&Ake] Hul i AojE Foto] HAZ
A5t S5 HAIA ol Qs LEASK(polymerization) A]
o= FYT 27|19 YAAZRTL 7Hs sttt o)== T AIRE
T =2 Eol7te fAY Ruag SV B= dAE o
P& 271 24 9 FAAAE & 5 Utk SHo] Sk

(Figure 2)[11,12].

@ ® ©
o % ®

o

9 M

° (i

Figure 2. Bright field images of multiple emulsion generated in the
modified microfluidic device. (a) one, (b) two, (c) three,
and (d) four inner droplets[11].
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Figure 3. (a) Schematic diagram of synthetic route of monodisperse, thermosensitive hollow micro capsule via flow focusing microfluidic
device, (b) Bright field image of hollow microcapsules, (c) Confocal fluorescence microscope image of a hollow microcapsule, (d)
Magnified SEM image of a hollow microcapsule embedded in epoxy[15].
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Figure 4. Flow lithography. (a) Experimental setup of continuous
flow lithography, (b) Overall process used for stop flow
lithography (SFL)[18,19].
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Figure 5. Scheme of traditional imprint lithography and the PRINT
introduced by Desimone et al[20].
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Figure 7. Distinct particle formations in an identical cross-shape
micro mold. (a) Schematic diagrams for the particle syn-
thesis procedures, (b) Uniform cross-shaped and spherical
particles upon UV exposure, resulting from with and
without wetting fluid[23].

S glem Hat Yol 284 fAl2} ol 2R Bxol 4
32 Aol olgTomM ot TRWAS 2E ANE
Az 4 921,22,

2 AN E S29Ele] ojEdol gl
glo) A Hloju} 7|5}8ta 9 ¥l (geometric pattern)
a2 BEold T4 54 RS Axehe
b leh(Figure 7). AAFS] A7)= wpojAR FEO

vlgste, thekdt eS AREst] ZaA Aol Ssf
9 Sesls G 2N TS ARtk A4 o
e 712 2 YAEE Ul FAT TRAAE wo

7t HFA = 33 Z$H(photo polymerization), Z-4 HFH-2-(sol-gel
reaction), 123l F&H(evaporation)s Y 5801 7
3 7lEde HofFE Q23]

A ol A8 A2we] 7 2 e 2t A botom-
wp) £AH AAGA FAL B WFHA oFrs A%
T oF 71548 4AE €5 4 ke AlolH, ol2Et ¢
Ao 754 AR olF o8 4 AUk S8 WS /1A

o et

On: filo r

s

3.1. XpM-g 2 M El(magnetic-fluorescence properties)

e Y Ed0] rEl e YAE Alxsho] R
271 Akl o8l YA ZF(remote control)o] 7153l RS2 K
Aok B0 g A 9EE AAE 4 AL o] & olf
o ek =3 A GAbell A (quantum dot) =
& E(fluorescence dye)E FUsHA =W AAESZE E A (bio-
logical imaging), B (probe), 11 t=F A3 7S 93t X
A A|(supporter) 24 582 SthETh

RE7FA] of| =4 Figure 83} o] gH& o A}Ajo] =it
U= A YA &%=, pH, BHie] AR 2 o &

Aol B WA G 0F 2 A1 o3) 9 235
BE A7 o)Fo] Zbssiek. oleldt 7154S Tes)
W QAle] Ushe ol GBS e AF RolgoRy &

= QJape] A7) W ole] 3-8 335

Target\ .

l Glass slide (side view) \

3 pm

Figure 8. Binding to magnetic targets. Magnetic interactions guide
them to land precisely on each magnetic target[25].

9 2111[2425] Q)E 2}7|&Fo] S0 A
= 2~ Zdo](bead display)S

3.2. Xt7} X Zl(self-assembly)
AAA A dolrtal Qe AR A7tEYS Bt &
& PSR AT YoIA o TG AL GYT
FAQ o=, AR E2 g Eko] =(polypeptide) 5= ©|
o2 eIt B A (ensyme 5ol FH 402 1ol
wo] dAE olFo 2N Rl 7S e 58S
Asl= Ao] QItH27]. o|¢} o] B2} &#(molecular level)
oM AzEzel WA G AEAGo| et 2R
o 7 1 F(mechanism)& o]sfigtol 3loix] #£AH= tiAlsl 7]s

e ?Mé A-ERITH28)

29 714 Boldg Aol 9ol 7154 BRolE ¢
7\}—‘5 ZL2 9% w2 d(role model)o] E 4= Qlch(Figure 9)[29].

oﬁ‘l_?l’.-lm—ﬂﬂlﬁ

Figure 9. Lock-key interactions. (a)-(c) Demonstrate how spherical
key particles of varying sizes interact with a given lock
particle. The site-specificity of the interactions is captured
in sequence b in which arrows indicate examples of succe-
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Figure 12. Multiplexed analysis of practical for high-throughput applications. (a) Barcoding system using probe encoded particles, (b) Flow-

through particle reading[33].
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Figure 15. The synthesis of multicompartment particles using dy-
namic microfluidic system. (a) Schematic diagram of the
generation of ternary structures, (b) Bright field image
of the generation of ternary structure[37].
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Figure 16. (a) Schematic diagram of the formation of multicompartment particles, (b)-(e) Fluorescence images of different particles assem-
bled at liquid-liquid interface for the (b) Hydrophilic particles, (c) Hydrophobic particles, (d) ABA hydrophilic/hydrophobic/
hydrophilic triblock particles, and (e) AB diblock particles[38].
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