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Abstract — Conventional alginate bead has been limited to be used as a drug casrier because of its large size. To overcome
the disadvantages of conventional large-size alginate drug beads, Ca-alginate microparticles were prepared using membrane
emulsification method controlled with the sodium alginate concentration and the pressure of reactor. The optimal monodis-
persed microparticles were obtained with the concentration of 2 wi% alginate solution and the pressure of 0.4x10° Pa, The
mean size of our prepared microparticles was about 4 pum. As the drug solutions, lidocaine - HCl(cationic), sodiom salicylate
(anionic) and 4-acetamidophenol(nonionic) were selected. These three different drugs were loaded in the drug carrier of pre-
pared alginate microparticles. Drug releases were performed in the sodium phosphate buffers of pH 2 and pH 7 and ionic
strength of (.2, The release behavior with the variation of drug charge showed that of the cationic drug release was retarded
more than anionic one due to the ionic interaction between carboxyl group of alginates and positive charge of cationic drug.
From the comparison experiments of the buffers of pH 2 and pH 7, the refease was much retarded at pH 2 buffer due to the
ionie repulsive force or ionic attractive force between the carboxyl group and the hydroxy or sodium ion in the buffer. Con-
clusively, the usage of smail-size pH sensitive microparticle as a drug carrier has a high potential for the application of drug
delivery systems.
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Chemical, Japan)$} gelation®ll 2%¢]= calcium chloride anhydrous(Sh-
inyo pure chemicals, Japan), ¥4 22 isooctane(Junsei chemical Co.,
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Fig. 1. SEM photographs of microporous glass membrane.
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Fig. 2. Schematic diagram of membrane emulsification apparatus.

3-3-1. Ca-alginate microparticle®] A=

Sodium alginate T8-S direct stimerS 0183k 1, 2, 3, 4%9
50 g% Zh2t Alzsled BA4rg WS, iscoctane 150 goll &3] #
3}A|(Sorbitan monooleate; liquid phase)S F7lsle] 527 ZHEAHA
Agae A 23le} Alginate solutionS 7} F=d| wiel w48k uke
T ¥R =HEE 2h 98 2F3Pa gl wettinge] Qo]
YA QR Folsle] vhgS A7, FH)E calcium chloride(CaCly)
20% FHE A8E emulsiondll HrbelA Flwalzic) £RE shw
7t dojub 50mi2] acetoned 7tElM HAIZIS Ca-alginate mi-
croparticleS ZSAIZITH DR particles <33)A acetone2 2 A
FH3rh A=E microparticled <F 244178 B¢t ZAF:A I

3-3-2. Microparticle?] <+ & f-(loading)

okEo] ¥ Caalginate microparticled AZsk7] 3 whne
bt 2tk Sodium alginate® 88 A7) 7180 71zfe] o)eg ekg
BA 2ol gairT 2 ko] BE DB sodium alginaed 434
Zleh, ol sodium alginate$el HAo| glong obRe] &ZuE &
HEEE 24247 B9 direct stimerS o]-86k] WaiA|ZIE}, o)A B
el B3EE ofE F8d FoM Fol24E we lidocaine: HCL,
Hlol 24 & o 4-acetamidophenol, £°]&42 W sodium sali-
cylateZ ARG e 158 HA viEAle g4 So da) A
£F 32

3-3-3. WEaly

100 ml tall beakerto] pH 2, pH 78] o]27)= (29] ¢lsbekag
4 somE 7 WeF oFZo) loading® alginate microparticle
Fod & w2 dels AElgl. WEd8S shaking incubator(SI-
900, 1.0. tech. Korea)?tollA slglen, i 2y Ao 748 &
30 37.5- 5°Celm, 2B B2 AASS A 95k A
R et on], wNtEss 150+ 1 pmE -SRI

Sample HHATE 7FH 02 microsyringeS o3t 3 A3
Stplen], W& sink condition® #3171 #1354 sample 3]
T 54 2 2w BEds 5% B

34, HA{ahy

el 2] A=A microparticled] HEE BEEy 2w
FH37] 131 alginate® X9k SR =yEe ok

= 24242 particle® SEME B3l Vet 3 gzie) o]

2

0

d L particled] A7 T SEMo 2 BT} of2e]
g S fsE A ol dEY wxo met AFE v mi-
croparticle sampleZ shaking incubatortlell A} pH 119] ¢14hgl==gel
SF 727 FQF 3751 .5°C, 1501 rpme] ZACNA WA ZG
pH 112] &380E 2 ol pH7l 255 alginate?] 7 2-2)
F7HE G, HFo] F7ETE U P EiE B A we=z v
22 37| diEel kB o] g ANE £ g} <184 okg
o] WEH £9% UV spectrophotometry(Shimadzu UV-160A, Japan)
o BEEARTAS o)dsle] o2 e A 5 it =
3 ey 9EY F= E42 UV spectrophotometry2 o8-8k 3
819en, sodium salicylates 296 nm, 4-acetamidophenok 267 nm,
lidocaine + HCH 263 nmell4] 717} FR=5 ZA4sle vjg] a9
BiEAFTA 5 wEF A

P ¢

4. 4 3 DE

4-1. 9RaHH0lA microparticle®] 27| W e

4-1-1. Sodium alginate®] F=of WE A7) L Al w3

B39 sodium alginated] F55 1, 2, 3, 4 wmi%E H3A 7w
A BREE A7 E23, AFE Caalginate microparticles] 274 &
ek 4 umiged 2okl sxrt wolds Hust AR g
22 RE particle?] o|®e] § Eo|XBE microparticle®] 7= F
2 Fvhcl 2eht ehe Bagt B4k microparticleE o] FYE
AlZh) Eelrh defdx] @7 B pYAde oo AL ¢ 4
AT 7P FU3 microparticleS 9§ & QE A XA
sodium alginate® F=7F 2 wi%g w6k 1 wiwd) A2s At
5 sobs el A weninge] et BheElRbe-g ¢ A&a|7)
=H oHEol URe™, AFH particled] FEHe! 37 Joju}
HE ofEgo] Ak 4wnd] AtE A5 UE Sop &S
PHAME alginate solution®] =) 71532 HA whiles] wgck
o|2RE =t BHETE paricle 229 AWAL ZvtslAT 2

(a) 1 wt% alginate solution  (b) 2 wit% alginate solution
g

Lam

(d) 4 wt% alginate solution

Fig. 3. SEM photographs of Ca-alginate microparticles with fixed pres-
sure 0.4x10° Pa,
a. 1 wt% alginate solution
c. 3 wt% alginate solution

(¢) 3 wt% alginate solution

b. 2 wt% alginate solution
d. 4 wt% alginate solution
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Fig. 4. Particle size distribution of Ca-alginate microparticles.
a. 2 wit% of alginate concentration
b. 3 wt% of alginate concentration
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Fig. 5. SEM photographs of Ca-alginate microparticles with fixed 2
wi% alginate sclution,

a. 0.2x10° Pa

c. 0.6x10° Pa

b. 0.4x10° Pa
d. 0.8x10° Pa
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Fig. 6. Amount of drug loading.
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Fig. 7. Lidocaine HC1 release from Ca-alginate microparticles in pH 2
and pH 7 buffer.

ol &4 kB ol A st WEe] APHE Aot FEt
pH 298] gl2-goll WEo] PRS] A A== 2L pH 79ME micro-
particle -2 7E=8A17171 sj2i=e] particlell®] (-5t F71st
B2 2 whEe s st pavh =dsiE U pH 20lME 7t

.25

Release rate (min™')

Fraction Release(-)

0.0 : - T T : T T \
@ 10 20 30 40 50 66 70 B8O S0 100

Time (min.)
Fig. 3. 4-Acetamidophencl release from Ca-alginate microparticles in
pH 2 and pH 7 buffer.
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Fig. 9. Sodium salicylate release from Ca-alginate microparticles in pH
2 and pH 7 buffer.
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