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Fabrication of Microcapsules Encapsulating Fluorescent Nanoparticles
and Visualization of Their Inclusion

Eun Young Kim, Hyoung Hoon Kim and Jeung Sang Go

Abstract. This paper presents a fabrication method of microcapsules encapsulating fluorescent nanopar-
ticles sensitive to an organic liquid, which is potentially applicable to the encapsulation of protein, cell
and drug. It uses the supra-molecular self-assembly of a block copolymer at the interface of the stable
and controllable droplets of water suspended with fluorescent nanoparticles and the polymer solved
organic. The size and uniformity of the microcapsules were examined for the various polymer concen-
trations by using SEM image analysis. The maximum standard deviation of the produced microcapsules
of less than 3.5% was obtained from the microcapsules produced from the same conditions. The inclusion
of fluorescent nanoparticles was visualized in the fluorescence microscope and by using TEM image. It
is shown that this fabrication method can provide the uniform size microcapsules with a higher inclusion.
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Table 1. Various capsule sizes produced from the conventional
fabrication techniques

71E Az Y =7 (mm)
3} =3t 0.01~1
Bl =3t 0.5~10
S Ef =35} 50~500
7 EY mm
ANHH 0T vlo] AT AL wuky]e] Lol
S22 2Ase] Ak, ol ol 4—%&4&—
g4 B2 9 g v o) A8 HE A skl F

2lolo] ET}O, Hz zp3S wby Qe ALt r)runzl
3 e AARAL Foel EE 2w} £7] §UAS
olga 71 nlolaRA el AXTL AREA
2 WAL 5 W) whel A3 Aol olef ¢ T
o ULk, g wnt Srst g 2P} B B2
o) BAA 82 gl FUE 271 Zhe vlol
=% Agel ofele Bxel ek,

A7 A7 vlolARYES] 5§ TS A%
sk AHgE wAe] B, Teln Al 47
I #o) 9o o] Aellr] AvfESlen?. Sl
A 2 AR vbHo 2 A ZE wlo|mAENE 8
2&e velAaE e el o 50% olst= &

f&o] B wAHES AL A,

7|Ee] vlelA g e Az ol 7HAAL 9l Wl
7] 23, 312 5 {7180 o A 24 =29
WA B G 8 age] PARES sidsh] sl
2 Apee vlelAZAE freS ol8-ste] Uil
T JAE FEske vlelazY &S AstaAt &
531, 71 Az el vis) FE % =717 4
W A& ol BA 2 =2 782 s Sl
H TE R °7l %°“°ﬂ HAE7] 8 B3 izt
gt =
A B B £ P AE A5 S )

= §7] 899l 91 f50] obd PP hedAE ¥
e B GAS A HBsto] FoolA vlolARYEL
A=A

e}

:;

o

2. &€F LA Ol0|22e M=

21 84 23 28 HFIE
slolamAel A FES olg u}om.izs
£9) A% Qe Fig. 17 2k A2 40lA] ke 2)

%
o,
lo

T 8dS wlo|A2A L] FY3HH
ZIt}, oluf HHe] F7|= FYPdh=
H|E ZA3o 24 Qg% 0 2 o7}
7Fsaith. 53] 718 vizhet Alxy iz s
22 A B 240 A &5 98l 7S R
A2 (Oil-in-water) 55 FEj7} obd X154 2] & o3
(Water-in-oil) -85 34 ?5113}

W] 94 He Rt T 2 dert visst
U 25 olgste] v S ke tidl, 24 &
Ho| vg] £ & A3} 382 E-o] &3 = o]
UE H7IEYe] AN 2EA 2] wiE
(supermolecular self-assembly) T3S E3lo] Z2H
e ¥eg Jdgi

HFAow Fun Ho| JAE HH 75 B3l
B AAzE QWA qURE Higs] ¢ sﬂ 2}
AH oz 1o Bt Zht) o]FHA dojz AF
A2 FUAIA TA| 5} sPH 3 9] wlo]| AR <o)
oI, o] et A WYL 7|E wlo| AR & &
Eds ke i ge, 7EAY F7, v ¥

I A AT F IS R ot €4 22 F
& 349 58 g =Y F Uvke Aol vk

)
B~

& 4y
o Aok
(o3
Of
o

2
o
Jo
OE. ng

A]

o oﬁl
I‘kﬂ,
O

o}c, e l‘UIO

2.2 PS-b-PMMA &&8tH|e| &k
nlo] AR Aol o] g5 TEAE AF ] A

=)

0il phase

Self—assembly
l..’.'. ‘. . .

Evaporation
& inclusion
Water phase

Fig. 1 Microcapsule fabrication and inclusion mechanism
of fluorescent nanoparticles sensitive to an organic
liquid using water droplet phase flow in the
microchannel.
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Fig. 2 Synthesis process of PS-b-PMMA block copolymer
by using ATRP method and its chemical structures.
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Fig. 3. SEM image of a cross network microchannel to

form the water droplet flow.
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Fig. 4. SEM images of the microcapsules containing the

fluorescent microparticles produced at the concentra-
tion of 50 mg/ml.
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Fig. 5. Size control of microcapsules obtained at the various
polymer concentrations and their uniformity measured
from three microcapsules.
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Fig. 6 Visualization of fluorescence property of microcapsules
with the wave length of 612 nm, identical to that of
fluorescent nanoparticles.
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