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Abstract

The purpose of the study is to research the proper conditions to prepare the
calcium-alginate microspheres using a emulsion method. The calcium-alginate microspheres
were prepared at distinct concentrations (alginate; 1%, 1.5%, 2% (w/v), calcium chloride;
2%, 4%, 8%, 10%(w/v)). The shape of the microspheres prepared was spherical. With
increasing alginate and calcium chloride concentration, the mean size of the microspheres
decreased gradually. In release test, the amount of ovalbumin released from the
calcium-alginate mcirospheres was decreased by the increasing of alginate and calcium
chloride concentration. In this study the best result was obtained at a 2% of alginate
concentration and 10% of calcium chloride concentration.

Introduction

Alginate= Laminaria <& ZZ59 279 AXHA SAH AFA F20|=4
ol AT EAZHN PHAT F8AHE 71X E-olthl) HE & FFA 9 A
dho]] 9lo] ARG FAnEA E2Q alginate= AENE 4 n&#A 25 F
A FEE3 Qe A7l F4o] FHojx A HAFAHol 3t FAH 1E
2 B4 vlg) FAAZe] v HE 7ML Ath2) o] 7 alginate= 27} Fol2
(53], Ca™)oll A geldtEl = BAE o439 FES BYAZ FAYAY &
A AY matrixZ o]&F3 Ut} Alginate WAYAE FE EFHA A3 T
58 AzSHed gelst FHNA 7lnAle] FE, alginated] Fx 5, o] 7FA] &<l
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540l ZAET B A7 VIR R3Ye o[&F alginate vAAUR}

7lee 448 ASE, agnate T} 7lRAR ZEY FE wet AAYE A
Sta @A ovalbumin (OVA)E &3t 4‘ o] BEELE AR EHN #E
Hog A|z¥ agnate VAU HH AE 213 FEISA2H Y &8 7HA

Materials and Methods

Materials

Microsphere  A|Z& A]¢ke 2% sodium alginate (Sigma Chemical Co., USA),
ovalbumin (Sigma Chemical Co., USA), calcium chloride (Sigma Chemical Co,. USA)E
A2-8F 21, iso-octan (Duksan Pure Chemical Co. Ltd.,, Korea), Tween 80 (Duksan
Pure Chemical Co. Ltd.,, Korea), isopropyl a100hol (Jin Chemical & Pharma Co. Ltd.,
Korea)& AHE-StETE 89 ©¥A9 AYS A TMAF2Z Brilliant blue
G250 (Sigma Chemical Co., USA), phosphoric amd (Duksan Pure Chemical Co. Ltd,
Korea) 5-& AH&-31S{Th |

Preparation of calcium-alginate microspheres

Sodium alginate solution®] FX = 1%, 1.5% 2L 2% (wv)E 10 mlS 242} A 23
31, ovalbumin 1%E AZ3AcE A ZF sodium alginate®} ovalbuming 1:10 (v/v)2)
HIZ AzE 84S direct stirers ©)-&3t & EFI B Az, &%
9] span 80 EFT isooctane 40 goll AzF &AL Hulsle SEIF mwrald]
emulsiong AZ3l9tt AZXE emulsiond] FH|E calcium chloride &% (2%, 4%,
8%, 10% (w/v)< A4E emulsione] H7bsled 7tmAZIch. 38%F 7lwrt dojud
40 mle] isopropyl alcohol-2 7}eljA B4A1Z O 2M Ca-alginate microsphereE )23}
Ak QoI particled YA ST 544 isopropyl alcoholZ A THE, oF 24
A1ZE Feh THIZ STk

Characteristics of calcium-alginate microspheres

A 2§ calcium-alginate microsphere®] HelE BF3}7] Y] A|EF graphite surface
o] &3 Ionsputter (JEOL, JFC-1100, Japan)E A}E3}a] 20 mAo|A] 58 Fo
gold/palladium© 2 FHA)7) 5 SEM(scanning electron microscope, JEOL, JSM 5400,
Japan)g ©]-3ted 20 kV ZZo)A BAFHT}. T3, microspherese] Qo] F7] B
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EE A¥HE7] 5] ELS (electrophotonetic light scattering spectrophotometer, Photal,
ELS-8000, Osaka, Japan)E- ©]-& 3} th

Release profiles of ovalbumin from calcium-alginate microspheres

HCI buffer (0.1 M, pH1.2)9} PBS buffer (0.1 M, pH7.4)E 10 ml® z}z} EHo| W
< ¥ %E0] loading¥ alginate microspheresE B2 ¥ 37T A WEAFL sty
o. 429 T BATES AANY) A8t 20041 pme) YA 22 wHEY T,
HEE 429 FE & Bradfordl S ©]-&3l A3k

Results and Discussion

Preparation of calcium-alginate microspheres

A|Z3 calcium-alginate microspheres= 25 FHL 0|21 gldon (Fig 1) YA}
9 A7le 730 mP YA Z7le ZFY F=7t Z713] W) alginaed] &
57} S7Hel w243 tH(Table 1).

Table 1. Mean size of calcium-alginate microspheres

Concentration of Concentration of Calcium chloride
alginate 2% 4% 8% 10%
1% 27.453 pm 21.998 pm 18.254 um 11.604 pm
1.5% 23.220 pm 21.498 um 11.584 um 10.230 pm
2% 21.690 pm 7.852 pm 14.888 um 12.911 pym

Fig. 1. SEM image of calcium alginate microspheres by emulsion method.
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Release profiles of ovalbumin from calcium-alginate microsphere
Calcium-alginate microspheresZ %8| F& WEFS ZA}8E A3} alginated] FX7}F
Jle42 OVAY WEZe FHoXe A% BAon staAd ZFd = R
22 WEgo] BolXE AL BEn taA ZFd Tt $2Fs ML 7t
27] W&go] BRI, alginate®] =7t FHEFE 27] WEF] Fad=
Btk w3, pH 12045 pH 740l Me) W&ol AX3 w3k & &
AHE 2 BE F 10%wN7E 7P FERDE alginate DAYAE A=
st AEgsn, alginates ABE FE F 2%wWv)7H 7HE A@EAT (Fig 2).

on X o ofN
Y: lo
(o3

of
il

-
)

100 100
9t 20
80 )
;\? 70 70 +
g 60 :
© H
9 st ! S0F
& !
; 40 : 40
o ' 30t
—@- 1%alginate
20 —O- 1.5% aiginate 20+ 31%#‘.
1.5% alginate
2% alginate
10 k3 10 -¥— 2%alginate
0 05 1 6 12 18 24 36 48 60 72 84 0 1 6 12 18 24 3B 48 60 72 84 96 100
Time (h) Time (h)
(@) ®

Fig. 2. Release profiles of OVA from calcium alginate microspheres crosslinked with 10%(w/v) of
calcium chloride at pH 1.2 (a) and 7.4 (b).

Summary
2 AFME f3PHS o] &3 alginate PlH YA AZo] 3104 ZHE alginate
=wo}  7lwAQ) calcium chlorided] ¥EE  FARIAT fEEE 59
calcium-alginate microsphere= 7802 AZH o Yzte] A7]E alginatest 7hal
A9 57} Z713e] wet gaste AFE BT FENE AT aginaed] F
57} 2%(wv 9} calcium chloride®] F=7F 10%(wwY ® 7 £& 23S <
< F AYt
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