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Curdlan, a natural p-1,3-glucan, has been studied as drug carrier due to its unique properties including its thermal gelling
characters. In this study, curdlan was chemically acetylated for pH-sensitive drug delivery. Curdlan acetate microspheres
(CAMs) were prepared by the solvent evaporation method. The size of the CAMs was below 200 ym. The drug loading
efficiency of microspheres was approximately 58.44%. In the swelling test, the CAMs showed pH-sensitive behavior. The
swelling capacity of microspheres at pH 7.4 was much greater than at pH 1.4. Also, release rate of indomethacin (IND) at
pH 7.4 from the CAMs was faster than that at pH 1.4. Therefore the CAMs have potential for the controlled release of IND

over an extended period of time.
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Aoz Wpe B4 BAT o
d BEAZ AEHL A%, O HA4]
AA 1EA} 22 HEE A
2H3jh(3).

Curdlang glucose7} B-1,3-glucosidic linkage]]
o2 Agso] U= Pgulcano]TiFig. 1). o] o
taRl Ha 2o B84ln 84 WA Ad
W ogege) Ut AL B4R E $24 BTl

@). =3, curdlang EAo] m$ va AF Ao $F535}7)

2o AETozMe F&r Z|gHEch HZ) curdlang
vy S, 48 AIDS ulol# A~ A A BT
3 gL Y2 EAE0] ¥aAWUA ¢S DDS FofolA
FEZ 23 ok5). o3 curdlang o8 FEHE A&
g g oM LA FE HDEE AT AA A
gatd AyE 5% 243U @50 B AFdie
0}*11%5} &l Axdozr GES FHAAY vATE
A zst Gt

INDE cyclooxygenase A& #|o]H 3}3}# © 2 indoleacetic
acid 542 1-(4-chlorobenzoyl)-5-methoxy-2-methyl-3-indole-
3-acetic acido]l BIZE|EO|=A AYARE FE AMEEY
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Figure 1. Synthesis of curdlan acetate by acetylation (Ac: acetyl
group).

B & dPdAE 4E AeAE $853 Qe o
g F0A AR GolT AAFHS curdlan o]-§3ho]
INDS EFe MATFE AZFozH A%Foz o
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Curdlan& Wako Chemical Co. (Japan)ollA] T3,
acetic anhydride:= Lancaster Synthetic Co. (UK)ollA] pyridine
£ Junsei Chemical Co. (Japan)ollA] F+<J3led AR&-3}HTh
Indomethacin®- Sigma Co. (USA)d|A] FY3ste] Al&3}9L
o ZE 43 Ase AA 4 glol AHgsith

Curdlan acetate M=

Curdlan acetate™ Na S(8)°] AF&-3 WS Ao A
%3}tk Curdlan 2 g& formamide 20 mlo]l &3l 54C
oA Z&E3) wwste] 83)|A7] F pyridine 30 mle} acetic
anhydride 20 ml& H7)}8lal 54 CoAA 48A17F F¢F WS A
71 & ZF4E Ben ibgES AAS A8 A4E
g 2 4o utd Ha 4AHS AA g 54 Az}
curdlan acetateE UJYr}t. A F3F curdlan acetate= FT-IR
spectroscopy (Nicolet 520P)& Al&-3}e] &2ls )

INDZ| ==l CAMs2| A=

IND7} AAEY CAME A)zx3}7] $13) curdlan aetate 100
mg< DCM 10 mlo] £3jA]71 & IND 30 mgS #7}std
Ao A St Axs EF &qd FHFF 30
ml& A7}ste] O/W emulsiong 3 Ajsy A4 DCMO)
S Zwd YA FEI wsach &9 5% F
sl ZFF2Z AHIAFL HES o AedA A

z39d0.

FANxS0jEdE S5 CAMso| #E

FALAAE w7 (SEM; Scanning  Electron Microscope,
JEOL, JSM 5400, Japan)g o]&3lel #jz3 CAMe] )
g} A} =Z71E #FEY) A8 AT vIAUAE graphite
¥Ho]| =3 Ion-sputter (JEOL, JFC-1100, Japan)E A}-&3}
o 20 mAd A 5% F¢ goldpalladiumO 2 FEAIZ] F
7 A HS 20 kV, Hl& 10008 &t BEEH

CAMso| HME IND 5= =3

AZE CAMs 10 mgS methanol 3 mlo) §8A)71 & &
ABasle ASHe #Hs UV-spectrometer (Techne,
Specgene, UK)E ©] &3t 319 mmolA FFEE ZF7g3ta
ve 4% A=Ae] o) INDe] FEE AT

CAMs2| Swelling =X

%% CAMs 30 mge PBS buffer (pH 7.4)9} HCI-KCl
buffer (pH 1.4) 30 mlo] 242 Eo] e tubed] Yol 37T
oA swelling testZ H3PTHE). VAHAAL zHFHo=
microspheresE  # 3t FES AAsy FAS A3
g Aol 3] swelling =& FA3kATt

. . _Wet Microsphere weight — Dried Microsphere weight
Suelling (%) Dried Microsphere weight *100

CAMs=Z5E IND9| U=

CAMs 30 mgg Zbz} BEAek (MW. cut off. 12,000)¢ o}
PBS buffer (pH 7.4)$} HCIKCI buffer (pH 1.4) 30 ml7} E9
NE whes] ol 37CAM wE APE P3FJh. IR
vlt} INDo] W3 buffers #3}3 A ES buffere w33
th CAMsZ2EE Wad & FET  UV-spectrometer
(Techne, Specgene, UK)E o] &3} 319 mmolA EJ=E &
Aaha vz 4T ARTHA olal Avsigich
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R T

Curdlan acetate2] =

Curdlang o] &3t} 244 FE< INDE A w4l
TE AZ37) 98 254 curdlan acetateE A 23S
I, Fig. 20] FT-IR 4 202 Jei 9ok 1751 em'oll A
C=0 peak, 1376 cm'o]A] CH; peak Z1E]1, 600 cm™ojA]
0-C=0 peaks] Z7} =& AL AT ¢ YT o] &
= curdlan®] OHZ)7} acetyl’| 2 F4HUASS HoFG
8, 9). =3, 47] &2l DCMo| $AH3] L5 eA] o7
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Figure 2. Comparison of FI-IR spectrum of curdlan (a) and curdlan
acetate (b).

FAMXIsD|HES £ CAMso| zHEt

A %3 curdlan acetateS o]-&-3l] mAYXE A Fdta
Zte FPO R o]Fo
200 mm ©)3te) =AVE JHA T

o

B2 A%, Ony oy mue
A A3 QA 2AE

Figure 3. Photograph of curdlan acetate microspheres by SEM
(x100).

CAMs9| swelling EM
nAAAZRE B FE AYFE
shies m A g Ate] swellmg EAolt}. A=3 CAMsE pH
1,491 HCI-KCl buffer®} pH 7.4¢1 PBS bufferd] 23
ZA% A% 1A T pH 140X = A o}

Aee 89 F9

swelling2
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B wWEyl gle W pH 749 M5 oF 30%9 swellingo)
dojygch. pH 149X = Ajzho] Ade] uwle} "1/‘1'31
swelling H & ZA%L el AT 8A|7ke] 25%9) Hlw 3
2 swellingS EHY o]9} EE pH 74949 swelhng
S WAIZNA Frhske A%ES BYa 14213 63%9]
swellingo] F ¢t} ©]2]3t swelling E4L curdlano] AMA

224 $HHD 2B 2D gARE 14F B
4N 71AFGT oA CAMs HAAE o WE
o pHol el & AYE W AU welE A3t &
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Figure 4. Time courses of swelling of curdlan acetate microspheres
at the pH 1.4 and 7.4. ’
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Figure 5. Release of IND from curdlan acetate microspheres at the
pH 14 and 74.

CAMsoO]] Mxj=]l INDO| =2} Ht=

CAMsd| %33 INDY L2 =AM A7 INDY
loading efficiency (wt-%)+= 58.44%{t}. Z4zt & pH %A
(pPH 1.49} 7.4)0]x4 CAMsZ2E] INDQ] WEL ox FA}
3 swelling® AR A3S JERAAT. pH 14904
CAMsZ 2E IND9] ¥&2 24A)7F 9} oF 37% vho] &
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