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o 7} chitosang At} ¢FE carrier(chitosan} 7|3t chitosan)s 247} ZF<oll BEA1Z o} S| A& silver sul-
fadiazine-2- 7}3te] THA} matrix & A)Zslg e} o]Z A AZE matrix 2F-F] S S 23] fl¢E pH 7.4 2l
Ard =g o)A silver sulfadiazine?] ¥H-5-2F, ZelARle] X Y matrix F4] W3] mlXE AAEo| sl AT
ZAestdcl. 822} matrixth 2] silver sulfadiazine®] -2} matrix®] FA7} 71842 B A& A]7l-£ 2| A=)
ootz Fel AR 50t 2715 nel FEHE A& A 2318 st w3 AR ESEAT(K)
zkoll 2le1A1= silver sulfadiazine®] =kt FelA21e] Sl wel vldsld o, matix FAI7F F713el w2t =
712 dA3stgrl. 7} chitosan matrixol| 4] 2] oFEubE 4= chitosan matrixell A Bk ©] X d=gle). o]t o]
W 24 carrier2A4 2| AMS- 75 S vebilo

chitosan®} 7}% chitosan-2

Abstract— Chitin, the natural polymer has been known as harmless and innoxious material to human and been also
known to be biodegradable. Chitosan was prepared by the deacetylation of chitin. The crosslinked chitosan was prepared
from chitin after reaction with epichlorohydrin followed by deacetylation at C,-position. Epidermal releasing polymeric ma-
trix was prepared after swelling drug carriers(chitosan and crosslinked chitosan) with distilled water, and adding silver sul-
fadiazine and glycerine. The release behavior of drug from polymeric matrix was studied in pH 7.4 phosphate buffer solu-
tion by varying the silver sulfadiazine content, glycerine concentration, and the thickness of the matrix. The drug release
time was delayed by increasing the content of silver sulfadiazine and the thickness of the matrix, whereas decreased as gly-
cerine concentration increased. The apparent constant(K) of release rate was independent upon the matrix thickness, but
was proportional to the content of drug or glycerine. Thus the drug release rate at the crosslinked chitosan matrix was
more delayed than at the chitosan matrix. These results indicated that the drug carriers matrix showed some potential as
drug delivery systems for transdermal therapeutic applications.
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[2]e ¢)s) ®32% chitosan{poly B-(1—4)-2-amino-2-deoxy-D-glucan]
<& chitin[poly B-(1—4)-2-acetamide-2-deoxy-D-glucan]®] C, $]]o}|
3= oM Bl =] Fof ol E AAAZ2EN RojX]= A
< polysaccharideo] ], & A Alo] chitinT= t}2c}. Chitin¥} chi-
tosan2] BAFEFE= cellulose2t o]-$- F-AFslcl. 2 pyranose 312]2]
C, $|A ], celluloses= hydroxyl group(-OH), chitin acetyl amino
group(-NHCOCH,), chitosan—°—— amino group(-NH,)o] z}z} A gsla
s W, 192 2 AL FERE ZErh(Fig 1), 1E A ol
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Fig. 1. Structural similarities of chitin, chitosan, and cellulose.

o] 27| el 2 Q3 TR H AATII G2 ER Z7e] &
=& e FH9scH3]. Chitin FRAES F54, 7348, AE
A F[41e] BAde] glo obE AGA, Y SuA 2 AF H7HA
15, 6]9] od=] EopollA -4 3 gjrl. B3] FEHE Ao g
ol 4 Miyazaki 5[7,8] 7%% chitosan gele]] indomethacin %
papaverine hydrochloride2- #-4FX]# chitosan 332 2A|8lo] v
A &4 A AZ MLslg o, Sawayanagi $[9-12]2 2FE-2 tablet
Z "HE o] chitosan®] mannitol, lactose 3= potato starch<} &35}
o RoAR AHET 4 21SE AAshlch

£ AFA = chitin FrE=AEo] AFFR-2 A 5[13,14]9} A4
g 3 ZIISPL Aok AHell FAkste], s (bum)dll A 7
%47} == Pseudomonas aeruginosa, Pseudomonas maltophiliagt
o 7 AFH& AW silver sulfadiazine(AgSD)S =&l o2&
Aastod, shabdo 2 qbdahy BT pHAS A AHEE & 9
= A matrix Z A 2351} o) FA AFxE 7EA} matrix 23-€]
oFEHE S TSk 18 pH 7.4 <lated 813589 (phosphate
buffer solution, PBS) Zol|4] k5o 3hf2k FejA=le 5 2
matrix 570 Who] oA QAFSe] Waje] AT A B},

2.4 H

2-1. A|2fF % 717]

Glycerine, epichlorohydrin Aldrich Chemical Co.2] GR& A&
&, sodium phosphate dibasic 12 hydrate} sodium phosphate mono-
basic dihydrate+= Junsei Chemical Co.2] 153 A2k A&-3}ic). 7)
ele] XeFEe GRF e 13- TR ARkt 28 silver
sulfadiazine-2 Polysciences Inc. #}3Eo] 1], chitin Fluka Chemical Co.
9] crab shell& 7313k A-g-3ict. ‘

Chitin f-=A4¢] 7325 5213)}7] $8}e] FT-IR spectrophotometer
(Bruker, IFS 66), elemental analysis(Carlo-Erba, Mod.1108)2- A-8-3}
gdc}. 18] diffusion cell(Sibata Mod. 6031-02), UV-VIS spectro-
photometer(Hitachi, Mod. 210A), millipore filter(Fisher, pore size 0.2
hm) S oFgubE B4 Aol AFEshalct

2-2. ChitinQ| MAz|

Chiting] E2)AA)= o[v] &4l Wh[16,17}& o] &3l o}-&7}
7+o] A)sledct. Chiting ball-millZ 223k % 180-250 um =)
o] qlAbubg A ohg, AR2ollA] 2N-HCL -8-F 0] 124]7F 9t
AAAA crab shell F2 M)A 7|t 57188 AAF}L, IN-
NaOH= whd-& #)7)3ke] gk, o] chitin 2ol 2 %-KMnOZ
7¥ste] 2] & 511, 1 %-oxalic acidd}ell4] A+&3H= KMnO,%}
MnO;& AlA3sIgch A4 8F S5, ogE, =29 o2
AA 5L, 70 CAA 21 Zzste] H - Fefe] AFAF chitin
< 2k

2-3. ChitosanQ] M=

Chitin 22A] 8. 30 g& 47 %-NaOH 300mL £ 2 110 °Cel]
A} 1417k Et HopA 3} w32 P3o] chitosan-g AZRSR L, &
oA A 7]7] S5t $j9} 2 w32 43] HEE3lodc).
Hhe-F AAES SH5E $23] Ao G s AAT ok, %t
£, JdEH= &2 Al 2T 7260 °C, 4 mmHg)AA WA &
o] chitosang A gjth.

2-4. 7}at chitesan?| &N

Chitin 3-2-4) & 30 gol] 7N-NaOH =& 180 mLE 7}3}7 A& &
22 dllA] 2447 9t AL SHFF 3~ epichlorohydrin 5.78
mlE 7}5har 7H2 271l A] 487k 53t 7haEbgS Ystgdct kg
AN B FH5e) ez oM de]e) kg2 epichloro-
hydring A3}, 0.IN-NaOH $~g-8 0 2 33] e 2 ul-Exe)s}
o] 25, od5hE Y ez 08 He F 70°Colld T Az
A|A 7} chitin(o] 3} c.chitin® Z A §He- A|Fsbgdr}. Chitin®] 7}z
Al 7hE WheE Fo] A¥-S 47%-NaOH 589 Fol|4 150 °C
2 247 Fet 71dste] dolAdlal A 82 10 %-2AF $8-Yo)
gt S 2ARBke] A B 99} 2 slaabe] Al elA
22449l c.chitin #ZA| & 10ge]] 47 %-NaOH -8 100mLE 7}
stz dALE2 sbshEA] 110 °CollA] 1A Eek oA 3} 1k
& Yol WA ES FFFE A& 3 dolAds) uhg-S 43 ut
BAslgo) vk A ES FF4E 283 22 0.IN-HCI3 0.1
N-NaOH $§-912 2 33 w2 ul2x2)3 ok, 275, olshe
2 ole 2] =202 Mo 2F Z2(60 'C, 4 mmHg)A| A 7} chi-
tosan(¢]3} c.chitosan® 2 XS A}

2-5. Chitin FT=H|Q M U 5

2-5-1. AAAF5 ~HEZ 23

Chitin 0.7 %-F5 EZ4be| £3)3)e] gke 202 wlE )&
BE el AEshs 284 A7 317 93] 0.1N-NaOH $£-
Aol 6X17H 5t Fagiehrl 550l 8U7E wiAF ¥ A=A A
9xEF4 2~ == (Infrared spectrophotometer, IR)Z <213},
chitosana- 0.7 %-5- ZAlel| 4-8)3}e] chitind} 2+ oz P2
4 A zste] &elsledc}. =38} c.chitind} c.chitosanS KBriez 2
Mgt

252 golAdsl: 2 sl e &3

Chitosan-2- &) A 2]o|| 2|3 chitin® 28¥ x| = 553 &
A& 7 AL 92 v 2 chitin®] HolAdsle] Yo uleby L
E-AJo] ti=r}. Chitin®] "olA| €3} == toluidine blue X] A2} o]
4% Z2ol= AAHI8[E M-Sl ohg A (N2=HE PolAd
3} 5 (degree of deacetylation, DAC)E- Al4Fs}girt. Chitosan 1.0g2
ZF< 100mL, 0.4M-acetate buffer(pH 4.0) 100 mL Eg-golo] &
A Z1c). &89 chitosan EZo|= £ 1.0g8 ANHsle] Z=F=
30 mL9} &3} toluidine blue A A|eF 28F8-2 Wojalc). 1/400
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N-potassium polyvinylsulfate solution(PVSK) 2.2 3] s}o] L)
o] FEAeA webiow Wele 4 YW sch of
714 Viz M7 ele] 23] (mLy]ch.

DAc= 100 )

[i - 1] 0.793+1

4.30V

18] c.chitin®} c.chitosan®] ZopA|E 3t ol 713 % (degree of cross-
linking)i= Noguchi 5-[19]2} ¥ o2 14RA7|& AM8-31] C, H,

29} kg 2Abslar Kjeldahl® off 2fs}le] A4 B A2 24
g EApA] e 2] AA s

2-5-3. 254 E 9 ﬂﬂ-—‘?—z}ﬂ: Z2]

Chitosan®] #2122 0.2M CH;COOH-0.1M NaCl-4M (NH,),-
CO(1:1:1, v/v) —E—%—%—"JM] chitosan ¥-2+- 747} 0.05, 0.1, 0.15 2
0.2 %7} E| =% g-s5}a Ykl 1Y FoF ubx|sleict. 25.0+0.05
°Ce] &-2xWellA] Ubbelohde(Kimax No. 100) HEA S Al4-3}ed
BAZ B3 A 24, 2545 E Akl o8 A ()2
RS TR0 9714 e IR E, ME X 38R
g vepich

[M]=8.93x 10~* M (dL/g, 25.0+0.05 °C) @

2:5-4. W% 24

AAZA(X)2] chitosans} c.chitosanS 7z} 25.0 °Ce] Z5F-5]

48217 Zok AAAZF A-2o|4] glass filter(G-4)%} aspiratorS- A}

L3te] 3l A7hE]t 3 At Esle] BA(X)E EAstw
FAZRE ob& A @)l 23t FE0])(%)E T3kt

_.)Q

X2
BE&H (%)= X 100 3

1

2-6. 12X} matrix@| )=
THEA} matrixi= Fig. 2ol =A% vle}l 2o] Gidwani[21]9} Keith
52219 W& F2 Faste] A zs)e] o, 782} matrixe] A|FE
o] ARgE F1RA} gole] FAJL Table 10 Ve e}, Chitosani}
c.chitosang Z}7; S£5<pol] B5-217) ohe- FejARS 7lslo] wuks)
EFENA AA3] 7dste] 70 Coll o]23 2417F Bt (A4
ek, 2 ohg SEE UHA o] 18R} §-fd <kE AgSDE 7}
8led 50 ‘CellA] 308 F<F wHFAlA diffusion cellel]l Ad3ds}e] — 10 °C

ADDED CHITOSAN AND C. CHITOSAN

IN DISTILLED WATER
ovell ;J

I—J. polymer solution :

| ADDED SILVER SULFADIAZINE |

AGITATE AT 50T

| CASTING T0 DIFFUSION CELL || 600rpm, 30min. |

| FREEZE AT -10T, THEN +25¢C |

r POLYMERIC MATRI XT

48h. under reduced
pressure

Fig. 2. Preparation of polymeric matrix.
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Table 1. Composition of polymeric matrix forming solution(wt%)

Drug carriers® Silver Distilled Matrix

Formula LI sulfadiazine Glycerine water  thickness(mm)
A @ 10 5 40 45 4.48+0.02
® 10 10 40 40 4.48+0.01
© 10 20 40 30 4.48+0.02
B @ 10 10 20 60 4.48+0.02
® 10 10 40 40 4.48+0.01
® 10 10 60 20 4.48+0.02
C 10 10 40 40 4.481+0.01
® 10 10 40 40 2.24+0.02
@ 10 10 40 40 1.314+0.01
*Drug carriers; I:chitosan, II:c.chitosan.
oA 1A1ZE F TR F, Aol A 12417E B WA A1 A A2

Fgdct. olu] =& matrix®] WAL 9.26 cm™| ). 0)7& 484]

7r FF A2elA 2t A2 @ mmH)AI F ALEE7] A7 PO,

7} EoilE wlAlAlolEl o] Bt A TEAL matrixe] F

7Ale Fo3-E-S digimatic micrometer2 ZA}8lo] A A7} 5%
o] 31| matrix & LFEHE Al o) A3

2.7, SHE | 53

AzxH FEA matrix 2FE]9] FEulE £ Fig 39 AXE
ALgste] ohea} 7o) 2xsleict. 8] pH 7.4 PBS 1,000 mLE-
ALgsle] vlg] *EE 37.0+0.5 °CE 233 t}8 matrix o] 95
FHE2 5ol 7] Wujetel 2717 shelch. 9k £5E 100mpm
2= IAAF|HA AT Azteet e smLE sl FA] £
2] pH 7.4 PBSE H33le] AA §39& dAsH FAIA AT
AHAH A E+= millipore filterE- $344]71 3 UV-VIS spectrophoto-
meter S ARE-3}e] 273 nme] F<= v FAel|A] pH 7.4 PBSE o
22 9 2 LG Yol vl2] HYT AR Rhel wE
B ob2e ek 2 33 ol4t YL AAslel 2

FAE AHglsich.

2-8. okE0| WEXH HPIUS

SLE-A} matrix Z2HE] FE] HFE) digk duby el mde ghato)
matrix A2 E3) dold uf 250z A F matrix FAZ ndL
Higuchi[23, 24]¢]] 9]3) A )€ i) Higuchi®] #4FA1e o8] matrix
system © 2 R 2] <FEulZo]| disfA % A-L-5 ¢ c}25-27].

IEA}F matrix 2HE] ] FEHE L5 2] (4)9] 7o) Higuchi2|

sp o2 hebd 5 lo.
Q={D(2A - C\)Cit}"? 4
Q= tA1Z Foof] ¥R} matrix 549 THA T 129 529 of(mg/
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Fig. 3. Schematic diagram of the apparatus for determining release
rate.
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em’), DE 54} matrixoll A 2FE2] FAHA G (em’/sec), A TEAL
matrix®] ©¢] §4 o sl 25 Fmgem'), Cz LEA}F ma-
trixol] vlg FEe] S E(mgemelch A HF WP FEWE
o] Azke] AlFell iz A Sy} deizltt.

Q=K - t”* ®)

o7]ol|lA K& R H7] W& A (apparent release rate constant)
2} Za)sed A @)l deiAe K={D(2A - C)C:}"2 EA=}.
wjeba] Alr] Alejl4] B whe} 7o) LEA} matix 25E] ] Qe} t”
Zrelli= AABAZ} AR 1 7]1L7] goeBRE AR wEs
EARKE 7 5 ok

3-1. Chitin REHIQ BN 7%

Chitin-& WAHdo] 2 Wo|1L, chitosang- Wdzte]Ade] 31
A 7R o)A 4k, chitosan pH 5 o}5}e] A F--fell A= S5
sl Algol] At 2 AT e b og esta F
218k pHA YA AHEE ¢ 9l 283 matrixE A2 T2 o2
chiting 7ttZz] 2 "ol dstAA chitosanS Al=Z3gich =3
chiting epichlorohydrin & #j2}3}le] 3314 =A% c.chiting
A8, C, 319 o}A| Eoln=7| S Holad3}A|A c.chitosanS-
A3 sksict. Chitin FEA1E2 725 Feld}r] #4351 Fig.4°l IR
2 e3g Jehigic). Sigma A EE EFAEZ F chitin®] 54
band?) 3,447} 3264 cm '¥-ZollA] OHS} NH Zg 2152156 9
& &4 peakrl, 2,878 cm ™' F-ZellilE CHR A&A 56l 71l==
&4 peakr} Z4sHA vielgdc). 222 NacetylZ]d] ALE = 55
peakE 1,650 cm ™ "B-ZollA, N-H £33 %55 CN Al &Al-5o 2%
738t E4 peakE 1,550 1,310cm ™ 'ollA 42t B&= gl ov}, dot
Ae3}% chitosang] 7-9-= amide 4 peak7} 79} §le1A| 22 1,590
cm oA NH, &% peak-Z &9elg 4 2]1¢ith. Epichlorohydrin® 2
72% cchitin®] IR ~H E3L chitin®] 73-$-2} Z 2ol glsd o,
2,878 cm'of|4] CH, A1&31 56l 7115 & 57} o] 7bshz, 1,024
em o2l 13 OH7 ol F&H e 7t 25 s ASH AT
C.chitosan?] 74-9-& 3,264 cm 'ollA] N-H Z3 Al&A1F 2] 54
&4 peak7} cchitin 2o} wi$- esiA ). o]2idt FAlE C=09} N-H
A% Alololl 2hgshe h A o] cohiting} th2r] wWEQ Ao
A7tk =3k 1,650em ol 4 N-acetyl?]2] C=0 415215l 7<=
= 52 peakr} 9315197, 1,550cm ™) amide I F< peakyt Fo}
it o] F4 peake N-H #3512} F5= peako]=, c.chitin®] 73-¢-o
= 1,310cm 'ol}4] amide T &< peak”} VEpPsEA| 5t c.chitosane] 73-%-
£ % odabAl S4u9l7]el) ©@X] CH, waggingel] 213 £ peakr}

2500 2090 1588 1009

WAVENUMBERS CM-1
Fig. 4. FT-IR spectra of (A) chitin, (B) crosslinked chitin, (C) cross-
linked chitosan, and (D) chitosan.

s ;
3588 3080

2 =lo] Qopaea} ukgo] AAHNEE & 4 stk

Chitin#} epichlorohydrin®] 7}Hk$~2 chitin®] NH7]¢ll+= CH,CO
717} A¥=]e] ¥ 572 28817 pyranose ring?] C, $12]2] OH7]
7} C, $1X¢] OH7| ¥} HhgAJo) B2, C, $14]9] OHY] 59 o
57} Fhamkgel Hedd Aoz 7=l Noguchi 51912 chitin
3} E32k9] epichlorohydring ¥H&-A|71 & ol s}sle] |23
c.chitosan®] glucosamine %+7] 1007]%} 35702] epichlorohydrin #-=}
7 AR TS oA 2rE Fssch ¥ A e
whezA o2 h4E cchiting] Y4 EA X2 RE 2HH JlaEe
0.1610]%ic}. Chitosan®] HolAldstwot g2 242t 84.0%, 35.7
% 21}, c.chitosang 7t A S5-2] 29 wjF-o HopA s}l
AgTs} dol Zzh 60.0%, 15.9%0]SItH(Table 2). 12T chi-
tosan®] T-HA L[N} S5.16dl/gel e, HFEAE M) o 1.4X
10°]¢3 ).

32. % WE 84

Table 2. Presumed molecular formula and elemental analysis of chitin derivatives

Dru Degree of Degree of Degree of
carn%:r Formula %) H%)  N®) N N*(%) deacitylation crossfinking** swe%ling(%)
Chitin [(CsH;05N), Calc'd 47.29 6.40 6.90 6.85 6.915
Found 4740 637 6.93 6.84
Chitosan  [(CgH1305N)16(CsH 10Ny g4l Calc'd 4522 6.80 8.35 5416  8.358 0.84 - 35.7
Found 45.14 6.76 8.40 5374
C.chitin [(CeH305N)5,616(CsH1205sN o354 Calc'd 45.65 6.74 6.90 6.616  6.908 - 0.161 -
(C:HOo 161 Found 45.63 6.74 6.90 6.613
C.chitosan [(CgH;305N)284(CeHy3;04N)p.426(CsHiz Calcd 46.76 6.72 7.49 6.243  7.508 0.60 - 15.9
05Ny 116(CsH1004N).17(C:HsO)o 161 ) Found 46.77 6.72 7.50 6.236

*Determined by Kjeldah! method. **Epichlorohydrin units per N-acetylglucosamine residue.
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Fig. 59} 72 <FE-9] ghfake 747} 5, 10 2 20wt%2 W3t He
W8] 7 WE2HQ)E A2bell Sl plorst Holed, Fig. 63} 82 o]
£ thA] Az Aol Hlsl, 3 Higuchi modelel whe} plotdh 7
olch. el niz whsh o] okEe] Fhpo] FrHeel we
GEHE x| A)Zbo] chitosan matrix®] 7%l 12.0, 13.8 F 15.5
o, c.chitosan matrix2] 7-$-oll&= 17.0, 18.2 & 19.093 =7}3He
o 5 ek =3 A7kl AF() gt oFE k)
chitosan matrix®] 7-%-oll&= 69.0, 80.0 = 89.0 mg/cm’o]g] o™, c.
chitosan matrix¢] 7-$-of]+= 37.5, 46.0 & 60.0 mg/cm’2A] ¢FE H}&

-
2]
i

Amount of Drug Release,
Q(x102mg/cn2)

12 18 24
Time(days)
Fig. 5. Amount of drug release versus time for chitosan containing
different concentrations of silver sulfadiazine: [@ Swt%, ® 10
wt%, © 20 wt%].
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Fig. 6. Amount of drug release versus square root time for chitosan
containing different concentrations of silver sulfadiazine: [@
Swt%, ® 10 wt%, © 20 wt%].
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: /“,»-H-b
/—"a
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Time(days)

Amount of Drug Release,
Q(x102mg/cm2)

Fig. 7. Amount of drug release versus time for crosslinked chitosan
containing different concentrations of silver sulfadiazine: @
Swt%, ® 10 wt%, © 20 wt%].

HatEs H36H HM3E 19984 68

FQ2 37 A¥4E Yehile AL 18R} matrix2 5-E]] oF
E4}&] controlled releaseo]gh= 718 o)w]slw 9] o.ul, Table 1]
formula A2 A% _l_‘{l:x}' matrixt] o] 4] 2] oF24}Z pattern-2 Hi-
guchilol] % 9L 2 2 9lgic).

FUARS) FEE 5wl Askstod 0wirha] WA
A 78A marixg AZHAch T2l 10w o]she] FelAo]
E3kE Wells matixy} PAEA] dgrome FEuRE AL
formula Be} 2-2- ZAoA] Alsfslc}. Fig 99} 11 FejA2le)
RS 20, 40 2 60 wt%E H3IA)ZS o) 734} matrix 2376 <)
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Fig. 8. Amount of drug release versus square root time for cross-

linked chitosan containing different concentrations of silver
sulfadiazine: [@ 5wt%, ® 10 wt%, © 20 wt%].
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Fig. 9. Amount of drug release versus time for chitosan containing
different concentrations of glycerine: [@ 20 wt%, ©® 40 wt%,

® 60 wt%].
- 1.8f
@«
1z
g At f
= ~ i e
2 = ‘// A e d ]
w S et ]
7w Al ]
& a ///' N ]
o 8.5 ‘/’// o ]
Yt o~ * g h
° X ///0/ :s: ]
£° e P ]
8 //’/ N )
= y P ;
8.8 . I ‘
2] 2 4 6
¥ Time(days)

Fig. 10. Amount of drug release versus square root time for chito-
san containing different concentrations of glycerine: [@ 20
wt%, © 40 wt%, D 60 wt%].
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Fig. 11. Amount of drug release versus time for crosslinked chito-
san containing different concentrations of glycerine: [@ 20
wt%, © 40 wt%, ® 60 wt%].
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Fig. 12. Amount of drug release versus square root time for cross-
linked chitosan containing different concentrations of gly-
cerine: [@ 20 wt%, © 40 wt%, ® 60 wt%].
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Fig. 13. Amount of drug release versus square root time for chito-
san with different thickness: [@ 4.48+0.01 mm, ® 2.2410.02
mm, ® 1.31+0.01 mm].
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Fig. 14. Amount of drug release versus square root time for cross-
linked chitosan with different thickness: [® 4.48+0.01 mm,
® 2.24+0.02 mm, @ 1.31+0.01 mm].

SEAF matrixlol|l A 2FES] 53, SEAHS] T 2 ma-
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o L] 7187|248 B R BEEEAT(K)E AHESte] Table 3
o] Jebglct. o529 gk (formula Ayt S| A& 9] F-h-ak(for-
mula B)o] Z7|3tel] wte}l A 7] WS e A KRhE S718k9 e
o, o]E2] AAA4E 2o chitosan matrix®] 7-$- 0.9974-0.9994
Zk-&, c.chitosan matrix2] 73-¢-% 0.9987-0.9996° 2 wj$- =& 718
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2} A7) EEEASEKREE A2 A, o5 A3tAle

Table 3. Apparent release rate constant(K) and correlation coeffi-
cient(r) for polymeric matrix

Apparent release rate constant, . .
PP Correlation coefficient r

Formula K(mg/cm” - days'”)
Chitosan C.chitosan Chitosan  C.chitosan
A ® 20.6191 9.2891 0.9994 0.9995
® 22.0522 11.1335 0.9993 0.9992
© 23.3562 14.2634 0.9983 0.9996
B @ 18.7502 8.9262 0.9994 0.9987
® 22.0522 11.1335 0.9993 0.9992
® 25.3620 14.2309 0.9974 0.9996
C 22.0522 11.1335 0.9993 0.9992
® 22.2210 11.3770 0.9993 0.9986
@ 22.6255 11.0289 0.9997 0.9992
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Table 4. Linearly released time range from plotting the cumulative
amount of drug released versus square root time

Linearly released time range(days)

Formula
Chitosan C.chitosan

A @ 0.2-12.0 0.2-17.0
® 0.2-13.8 0.2-182
© 0.2-15.5 0.2-19.0

B @ 0.2-15.2 0.2-24.0
® 0.2-13.8 0.2-18.2
® 0.2-12.0 0.2-13.5

C 0.2-13.8 0.2-18.2
® 0.2-12.0 0.2-12.0
® 0.2-11.3 0.2-7.0

X chitosan matrix2] 73-$-7} 0.9993-0.99973}-%, c.chitosan®] A&
0.9986-0.9992% =2 zh-& »}Emmu} =32 A Alxd
F2} matrix®] <FEWFE A58 Higuchitldl] mp2= 7o g X7ty
%131, chitosan © & A Z3+ mamxiﬁl—— c.chitosan . 2 |23} matrix
2| A7t ok cartier2A ¢4 AEE A S-S & 5 U
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