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A method of forming agar microcapsule with fibroin coating was developed in this report. The capsules were prepared from
a W/O emulsion of hot agar in mineral oil and were subsequently coated by fibroin. The capsules were harvested as
precipitated aggregates, which can be dispersed in an aqueous media. The diameter of the microcapsule was less than 10
um by microscopic observation and 90% of them were between 1.32 um and 6.0 um. The structure of the aggregates and
their dispersed microspheres were investigated by scanning electron microscope. Confocal microscopy was applied to
visualize the core-shell structure of the agar microcapsule with fibroin coating. Thermogravimetric analysis (TGA) measured
their composition to be agar 51.2%, fibroin 13.8%, Span 80 1.4% by weight.

Key Words : Agar microcapsule, fibroin coating, confocal microscope, redispersion

M 2
A (agan)S TEF SR/ AAM doXe F4 o
T ol7tRR A (agarose)o} AHY TRl otz EE
(agaropectinjo] <F 7 : 308 FAH ZEE (galactan)o] &
FEolth. AN AL FAse 4EAE o &3t HAY
=< WFste WA Y Az LH;|F AMEE gk
ol vholaEZ e AR 8 vAEY 1A
(1-3), 3FF A& L2ZERs@ 2 TEANEE &3
g AFZES, 69 Az FEHT Yo W L o}
N2 ulo]AZIMEL 40T o3t AL FAFE
HAe olgdel THY BS ASHAY BT g
(spray cooling) @ W/O o|8Ho2RE Azdrt W/O 9
2H PPE WA LEE BAN A4S 488 e
U J1BE G43Y WO ALE T olF 32
AlA A wlol AR E éEﬁ Y FHoE
ALE & dA ok Byl v }@l 2re 2714

T Corresponding Author : Department of Bioengineering and

Technology, Kangwon National University, Chunchon 200-701,
Korea

Tel : +82-33-250-6276, Fax : +82-33-243-6350

E-mail : wonhur@kangwon.ac.kr

dolazles Az + Ao BHo] gler dFe
2 A2 4 Yt} Miyazawad)= W/O EAHo T A%

= 3Hvtolag Aed Arle & ¥ aikEEE X
4 Asagen, exd HHEES oW W& A7)
7} Aol Rustg Tl 18] Esquisabe(7)w= ¢}71Z2 9
2% w0} 02 1BE ASS |2 REE A
% W A9 ) FHSANA A g9 A

o olete} el

B4e e %)

Aoz wus g A A9 %
of ‘3]"35 ojuf FEAMELG #Zo| v
2 1A= w8t
A AY 2837 9
227 :qULQ_ “a‘ﬂ/h%}\]

=
A FAEE TGS PUE NEA U B Az

= r
r{n

50,0000.2 24% 4+ v Eiﬂf-‘ﬂ ADHS)
B Ao e A77F AL @ wlolAaz e W/O
HA o7 Az3ty, 7)o A= Bzl gz 7
of mehg FAAA FIg o] rtweid AxT
Ttk HEe FIAE ALt o
9] AVE AA TE F Ao oA
A71A LA FASE HH-E G AA
B o dAFoAe WO Feje g o

1

O
—=
A7
pe

ra
o
o,

L

§2 o 12 )y =
3.
N



240

Alo}
2 Ao AEE AL mAE A AxLoE
He AA B2 3 S Junsei Chemical (Japan)oll Al <&}
Ao A JR2L AAE LFEEY FelA 7HE3HA
711 ol& FAE Tt €8z $ 5EdxH ECS
Fineco Co., Ltd. (Chunchon, Korea)ol| A4 Al & 1to} A}-8-3} %t}
stdl ojo|a=740 HE
g 29 45 mLo] -84 Sorbitan monooleate (Span
80) 5 mL-& 250 mL H] o] A o] H7}gk 5 wi 2l g v}E o] &3}
o} AR &5 (600 pm)E 3027 LS YT B 89
& 029 B4 BUG 10 mLY ZF5 =9 F 70T
22 7hete Azt dAS 2 wnEgl v
29 g B 9% B9 I mLe £E2 % 6 mL
FHAT FF4 10 mLo] 43 5B29 02 g&
AF HEEQ FEXS wHFQ A Fdgdd) B o1
mLe £E2 Yol F 6 mLe FYF}AT F 4087
wWRE § 3 A4 79k F97] (JP/N 1000S-W, Eyela, Japan)
Hgstel 08 B9 SSTAN ARAAD. Azd A
50 mL EHo] &7 & 2000 mpmo 2 HA)E-7 5
S 2-33] dg& AFHS 3R, MFol 4 A
Axste TEFEHE 353

b o 12
o [
il
il

sistolo] HEaa

dgd 9 rEgedy F3AY EFPAY He
3] 714 = 4] Brabender viscometer (Brabender Instruments,
Inc., Germany) AL§-3he] &olX ZHaIYT). 447
(E17)ol A5 8§ mLE ¥ 0~130 rpme] I ALETZ o
3} 7| shear stressE Z=A sl A2 A Asrg ).

rob rek

SN

oy

TAL A So0lE (SEM)S st std w229l ojo]
A2Zso] ME

(5-4300, Hitachi, Japan)< F3l ZF FeoA 2= =
& 3 ¥ HAEE-

=3 #old CLMmS S& 8d my=29l olo|az

| —

9l 2 mg/mLO &

DMSO)3} &3§3tc}. A9

E2 045 ym HE| Ao A AFEHE B} 7|0 A FH
=l

g ¥ ¥ 4z 9t 9z @ 4L Ixd A6A

Korean J. Biotechnol. Bioeng., Vol. 22, No. 4

(Olympus, FLUROVIEW- FV300, Japan)Q Al-&-3le] 23}
At

s 47| (TGA)E @t oAz =9 =y

2 e

Ik

AzE 4 nlolaeAL 2T olus] e
thermogravimetric analysis (SDT2960, TA Instruments, USA)
E ARgSd. AAVMAE ol&snoen A2oAFH
1000C7hA £% 10T9 &2 55 S7H71HA F
#9) RAZAE 29890 B934 P29, Span 809
747 ol @ FHFWI e B EE vo|AZ2qE] I
A3} st Heo A 2AHS AsAH-

o
D

o

an g o

st&d @EMNO| M=

gdutolmag &S AF3r] H5o WA JlE"
Uz 2do] 83419 Span 80& &EFE & £gH F
£-AL Hrtee WO o A-S A=3t MA3| YA
S deEdS AXIAT B AR FH A
#Es Ay, F3A9 wE7F 2ol 1Y A
Bt ol ulMd H YAEe] FESAT. Tk
A9 HAF=E 7] Y5t #w3AY FEFe mu "
297 TN AA BRA9 5%, 10%, 15%, 20%, 25% 2
30%2 FHUVete Mz Bedv|AEoE deEde A4S
#EsATh. FaAVE AE HrrEA oW 3 vlol=A
2 g0l FAEA Zok7lo AFoA AYstF et FAl
g 243 34 (Span 80)7} EFE FALY FHA
& ZA3to v w3t ohFig. 1).

2o S R 5

Mineral oil (90%) + Span 80 (10%), 50ml
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magnetic stirring, 600rpm
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solution, 6mi

Agar + Silk fibroin suspension
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Rotary evaporation under vacuum for 30min
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Ethanol washing
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Drying
Figure 1. Process for the preparation of agar microcapsules.
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Figure 2. Viscosity of agar suspension of mineral oil in the presence
of varying detergent concentrations.
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Figure 3. Scanning electron microscope (SEM) images of agar
microcapsules (A, B, C) and agar fibroin microcapsules (D, E ,F)
after evaporation under vacuum {((A) and (D) were observed by 100
magnifications, (B) and (E) were observed by 500 magnifications, (C)
and (F) were observed by 1000 magnifications).
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Figure 4. Schematic illstration (A), optical microscopy images (B,
C), scanning electron microscope (SEM) images (D, E) and of
redispersion of agar silk fibroin microcapsules. Optical microscopy
images were observed by 200 magnifications.
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Figure 5. Confocal microscope images of agar fibroin capsules were
produced by addition of 0.5% (B), 1% (C), 2% (A, D), 3% (E) and
4% (F) silk fibroin solution. The white bar represents 10 um in the
figure.
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