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A vehicle for coﬁtrolled drug release was prepared using chitosan (CS), which is biocompatible
and biodegradable. Spontaneous formation of spherical gel was observed when the CS solution was
placed into an amino acid aqueous solution (pH 9.0). Controlled biodegradation and drug release
from the CS gel were achieved by manipulating the CS properties. When the model
anti-inflammatory drug prednisolone»(PS) was injected subcutaneously into mice, it immediately
started disappearing from the site. In contrast, sustained release of PS by CS gel allowed for
near—-constant levels of drug, and was able to prolong the duration of drug activity. This resulted in
improved therapeutic efficacy against local inflammation as compared with that resulting from the
injection of PS alone. Local supply of the minimum required dose results in a reduction in side
effects by minimizing the transportation of the drug into the bloodstream. Furthermore, the
poésibility of using CS gel as a vehicle for the delivery of peptide and protein drugs was aiso
investigated by preparing CS gel by chelation with metal ions, which resulted in a
biodegradation—-dependent drug release. Biodegradation of CS can be altered by changing the
properties of CS. Hence, the use of metal ions to assist the formatioh of CS gel helped to achieve a
greater control over model drug insulin release. Thus, CS gel appears to be promising as effective

and biodegradable vehicles for the delivery of drugs.
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CCSIE.D—HEDEBRDES THATF (2-acetamido—2-deoxy-D-glucose D EEK) F£E 4 W
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EL”;L\° LA L’tb(%* 7}(%%14:-[‘_':3:5”'6 pH Fig. 1. Effect of sodium glutamate addition into
%ﬂ:(iﬁ?é‘}'}b-—’f}biﬁ#ﬁﬁ %EP‘::HE:@T preparative medium on the pH of gelation.
¥ ’ Deacetylation degree of CS: 7B(70%),
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Fig. 2. The in‘vitro release profiles of PS from CS gel Fig. 3. Effect of chondroitin sulfate (Cho) treatment
beads. on the release of PS after dissolution test for
CS gel beads were prepared in 10% glycine 6 h. A
aqueous solution (pH 9.0) for 25 min. CS hydrogel was modified in 1% Cho agueous

solution for 6h. *p<0.05, *¥p<0.01: significantly
different from CS gel without Cho. (Student’s
t-test).
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| S —o—7B addii
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— s - 3 . —A— 9B
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nt= (Fig. 4)," HERRNIZHENTE, e
CS #}Hiﬁﬁl:%\ﬁgéh\ b7t Fig. 4. Change of viscosity of CS solution in the presence of
FIEEITKRTFELEE S BEEFMN lysozyme.
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Table 1.  Effect of gel species on the number of gel beads remaining after implantation

After 1% CS7B 1% CS8B 1.5% CSOB 2% CSOB
implantation ()~ 55 0s-Che  ©S  GS-Cho  0S  0S-Cho  GS  0S—0r
1 3 5 5 5 5 5 5 5
3 0 1 0 4 5 5 5 5
5 - 0 - 0 4 5 5 5
7 - - - - 4 5 4 4
14 - - - - 2 5 1 5
28 - - - - 0 5 0 5

CS: CS gel, CS-Cho: CS gel modified by chondroitin sulfate (Cho). Single bead was implanted into the air pouch of a mouse.
Data represent the number of gel beads that remained and maintained their shape. (n=5).
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MOERERRN. RU. BRMIHELE2UHOBRENLE TR TIND, CS &/LIT. EEEER
SBEENIGE . RMESRAEL TOREERE 1. £HRENHEL. 55/, 0S BE.
FlE. FOSBIHEE B EREE RIS PB TERC LN D, IR AEE B e
RIEZE delivery DI-HDBN=BEIFEMERYBS, 22T CS FIILOBEE R AEEBHEL-
BAEREMIE 5 HH S L TO RIS DN TIRE Lz, TOREHE FISERLEZSERNIC. #
RIEZE PS BF CS 7L, Fi=ld. PS BBERLIB S, BEMICOED. ZREN. FLHIZE
#Y5 PS BEMET SLITEY. EHNITHITHS LD SIS PS OFBITDLTRE
Ltz PSEEMTRELI-EE  PS RBKRHTHAICLEDLLST . BEICESTENZITREL,
ERBEANSEOMNEEL, £f-. CS ENBMENEDEETITBTE, PS OISR
LRTFEEETH oIz, —H. PS % CS FILAITRISS B 1158  BRLMIIC—EE 0 PS £EH
P EROI SR T BT EASTTRE TH o= (Fig. 5a), Tf=. PS BRI SIS HBNTIE. BHEEEIS
B PS REARERENTA. CS XL ERNSEIZIE. PS [RMICIFEAEBHENT.
L EMEIEREERTERTHMLTENT (Fig 5b), 5T, PS BIRIFE 1 B&I=(%. PS (113
EREMISIFEAEBELTLNVE=DIZHL.PS % CS AILHICRBESE-184121%. 35 3 B
[SEWTE.50% LLED PSS ILAIZEEFELTEY. F0D%E PS A EBEMIIC IR -
NBENHERSNT- (Fig 50), Ffe. CHOEFMNTHOEYDHREIL. CS BOBEIR. CS 4L
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Fig. 5. Profiles of PS after implantation of CS gel beads retaining P.S or injection of PS

suspension with injection of carrageenan (CA) solution.

@: CS gel bead retaining PS (8.3 mg), O: PS (8.3 mg) suspension. * Residual PS in CS gel beads: PS in
AP after release from CS gel beads was excluded.
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HEERICKIEEEAMHFETES, T2T. CS FLERN-B MR S5O T REE (<
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DIFEEZREEICETIE ST EA RSN, Fig. 7. Relationship between the percentage of insulin
:@EE:&E%_CS @*Eﬁﬂfﬁa(:@?%ﬂﬂ released after 0.25, 1 and 2 d from CS gel beads

and the amount of Cu retained in CS gel matrix.
HEFEOHEEZEMIZ. EB14 M. CSD7 S
' r’: correlation coefficients (subjected to least-squares
S/ REEAEREL, S50, BAKENORE i cosfeents {suested o least7eq

LIS EFE5TRLISEBL. RBAA U ER AL CS L BF|IEE R, CS-2BA+
ViR R EEE EBREICEYRLY., AN RLEUCREEE R LTz, £, FILHELIL. CS D
E. RV ERAAEDHEEEETHS CS DFRDTI/EDE S BiT7EFIIEE)IZE-ST
HEIN PR OEBAA L ORMYRH T, AEBEDERA4 BE LR ITHER
RIICIBML. FEf- B7EFILIEENREL CS FEZLDERBAAVERYIRAAT, ZOFILA
T.CS—AVRYY—RBA4 D 3 EHLNERFIHEMRATHILITEY, 10 RY 2 IE 100%EE
fkxh. REYYOADLDIBIZE>TIKIFEAEBMBESh BN EA RSN, F=. ZOH
L RAA DRYAFHELEEL., SHOMYAHENZMESIFEMGIINT- (Fig 7)o 1>
R EBH CS—RBAFT VTN EMRBET VAR TIZRET5E. MPEEIRLITBETL. 1>
AT IV ORERITHEEN A ENFER SNz, £, EHHEHINEL CSIB FILFRELT
5E . &Y RIMMEER TR FEL. 1RV ERIE BRI AUC, RU. MRT A
# 50 &I K LTz (Table 2), CHODFEREY. 1R UIE CS 4L DERRNIRIZHL VL
Sh.CS EORERICKY . WA DERNSBEHZHHT S LIYRYKEHEZI AL
TEHED LM ERY IR EHMERYRHFIE D00 s WFHZERBL =,
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Table 2. Pharmacokinetic parameters of blood glucose after injection of insulin suspension or
implantation of CS gel beads containing insulin into diabetic mice.

Insulin suspension - 1%CS7B 2%CS9B
AUC g 4501, (mg+h/dl) 2072.0+754.1 24284.1+4817.8" 97222 5+20814.1%
D (%) | 0.96£0.35 11.24+223" 45.01+9.64"
MRT (h) 3.2+06 743+19" 162.7£24.0"
T (h) 2310 240+0.0" 140.0£31.9"

AUC: areas under the reduction of blood glucose concentration—time curve from 0 to 360 h; D: extent of reduction of
blood glucose levels (D) from 0 to 360 h assessed from the ratio of AUC/AUCtot (total area under the baseline
(blood glucose level: 600 mg/dl) - time from 0 to 360 h was calculated); MRT: mean residence times obtained
through the ratio of AUMC (area under the first moment curve from 0 to 360 h)/AUC. Tmin: minimum blood glucose
concentration times. *p<0.01: significantly different from insulin suspension. #p<0.01: significantly different from CS7B
gel beads. '
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