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- chitosan(a(1-4)2-amino-2-deoxy-f-D-glucan)-& chitino_z H-¢] alkaliz deacetylations}
o &d&eF e WEEA A BEYSA £xHol Jzm RRW cellulosed] F-EA
2A FREEY S A8 BMER g% £#ES T (biopolymer)o] vt

BARFAA = F2F (green algae), TFo]d AlxH @ zrAF9 Ao EAsta> A
HelAle AAz39 %A hyaluronic acid, kelatin sulfate, heparin, 53} ¥ %3}

T2E sk glow, BidE manosyl-D-N-acetyl chiboses] Hi#f(core) HEER %A
. »

T FEd) A= mucose membranes] chitinases] &Js|Ajnl R HH,P AENAE=
&3 chitinaserl EA5LR] ok NES chiting &FHo s FIFS2 Y. M. Sugano
5P & 7le chitosand F-oslu] &= 8}A] ik steroield] WAL Z7} A7) {& chole-
sterol?] & otz o g o Smileys} Strandberg®E slmA)ql glutaraldehyde
£ o] £3}¢] aldolase, glyceraldehyde-(@-p-dehydrogenase, fructose-1-6-diphosphates 2]
F 4 5% chitosan matrixe] EEL 3¢ 3 Y. nozawa 59& chitosan matrixd] 23 A
AA typsing LAY AA F& RS HEAZ L ma .

SEA] chitosand & 4:BEE A ¢ (biocompatability) o F-of 4= EE#E B /35 (biomedical
field)o] 2] FIFHe] X2 gornzi A= ATLE(artificial membrane) BEEES —
L. 24 chitosanE-S- 53} copper ¢]-& @ sodium o] 2] permeations} o]&] Ez]3l8H4
A 4R vlm Rkl ofst A=A BFAL 4w wgel.
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M. MEHE U Y
A =: NaOH (Junsei chemical co.)
acetic acid (sigma co.) CuS0, (Sigma co.) 5& T4 ARAA A gz B 44
o] 4 shglom chitosand APIEZA Mgt ALt
gl a) A A 64 ChitinAl] 2
HackmanZ7 37l w2} 297 @(Penéeus Orientalis, Penaedae)-g E2Z A)Hsko 7§{]o{]
—_ 41 —
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239 3928 A8 AA g ohE, 10T Az Fol] 22099 A7 A 2N-HC
120% sk AL A 547 Bk Adsted AL AA 5 zFEE 34 B2 AF
2 100T A AZ 3 & u A3t HRE ske] 2N-HCl 500m6-S gk o8 48417k =]
g o] A4EH shd @& AARE 100C14 N-HC 1500m2] g0z dafia]s] s 24}
£ oA AR skm 43 T4 ethanols} ether® 4)F she] 3792 chiting A=t

b) vchitmé]]/ﬂ chitosan A %—Horton 5% W4 ¢] w2} chiting D434 ‘40% NaOH
$4-& ke 115C A 6417k 5ok deacetylationdt vh& of shsha hifo] De7tx] £2
AR I Az AFlaL 4% acetic acidel] -§3] AZF: 24417k o] WA B L 46%
NaOH g0 2 Aejehed W4 AES Qg o] AN L dssted S5, ethanol,
ethers A Hstz Az o] AR 7] 5ke] 0Te)A 40% NaOH £ o v 1A 7+ &
ok gt Fol] G4l Rz Tz AF F F A2 ohg 4% acetic acidz A LA 7]57—
g3 Jfq) 2. 5N-NaOH Lo o2 gt o] FEZ, ethanol, etherz A Azt o] 3}t
44 35 $Bshd Az A7 3 £ 5ho 100meshd E5ba Chitosand 48 ALE A4
33t :

¢) chitosan 9] Ay —Yaku®5 2] 44 aly o 2 chitosan 1032 2% acetic acid 300m¢
o] mkste] ATHEE Alzstgier o35 Fig. 19 =4 5o

{i

chitosan (=100 mesh) 109+29% acetic acid solution 300m¢
lkept for 1d
acetic acid solution of chitosan

i) 10me¢ of acetic acid solution of chitosan was poured into a frame on
| flat glass plate’

J ii) solidified on drying at room temperature for 3d
chitosan acetate membrane

‘ i) soaked in 10% NaOH solution for sh
) ii) washed with a large amount of water
liii) kept at 80¢ for 1h

chitosan membrane

Fig. 1. Preparation of Chitosan Membrane

d) ATES AFE Agd g FA— (S”RHEF\
polymer €] Na* @ Cu™9] &4 AlF  sameLs SAMPLE
(diffusion coefficient) ®W 3§ (permea- O \ [ PORT
bility)¢ 3% 371 A8 Fig.204 A4 |
176n08] §%-& 2 219 784 (compa-
rtments)2] 2ol -f-¥]= ¥ diffusion cell N poLyMER
o4 -3 3k3iek. 4 T4 4 (compartments) FiLM

Fig. 2. Schematic diegram of the diffusion
= 1600r.p.m¢ £ 55 2= motor® AlE cell.
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Chitosan ATJES %3t Sodium ions} Copper ions] IEJ ) 3

3}o] stirring sk o).

#-& 3t chambere] deionized water® 715 Az FH 2 chamberd]: Cu*+ @ Nat
F=7k lmg/nt P SFEE 3F3H-

e) Nat @ Cu*te] Fzg—Nate] #EEFL Corning ion meter model 13022 &3 sLg o
] Cu'™¢] L Borchart$i92) w4 o 2 Spectrophotometer (Shimadzu UV-140) '484m01]
4 27 0.

f) ATHY Fd &8 —ATIEY F4= Mitsutoyo 101—103 micrometer= =334},
ofw) B FAle 43 54 she] Z FFAF 0.0lemo] Yz 2 AL 14. 2c80] Gk

RSk g e
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1. Chitosan 0| SLuf#|4(Partition coefficient)

polymer membrane®] JLuj A4 (partition coefficient) Kd zr-& &R R C:3 Cf
(Pig.3)& Ydbd o 2= & 4 9lxul partition coefficient® }epd <= gloh. Fig_goﬂx{
7 /
Kd:“g_i“:%lf"] m2 chitosanfge] Na*e] Kd 0.04430] ek,

chitosan f8 Kd 32 Nakagaki$-'Po] B33t cellulose & Kd sk ») &3 42&
veRd Fa e

2. g A (diffusion coefficient)

EAE K (polymer membrane)& o] 53 WHE S Ei(transport)o] gt AL MILS) &
E-(pore flow)o]r} %’?E!A PS5/l A (diffusion mechanism)el] 23t Rz 4 HfL(pore)2
T 249 25 EAE BRI = Mfl(microchenel)o] 153 WS EA4 o] F
o3 Aele HE—EES A1 BAE A AoldA ik (diffusion)e] A&s4 Lo
Ve AS EESEHE(polymer network)el| 4] ¥ H (dissolution)ol] #J8F Aoz} shguf. 218

Craigs 1~ £ Ml 33 WH AF-E&(permeability)& WES HFEY =
79} AAAe] guka s+ m, CowsarS#~20L Fick’s #Eiile) X9 sldz sk}

Fick’s First @IS 1= —D(ddcl"') ............................................................... @

J=Flux(g/crl /sec)

D=diffusion coefficient(er/sec)

C,=concentration of solute in polymer(g/cd)

/=thickness of the polymer barrier.

dem/dé=Gradient in concentraction across polymer barrier.
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o] [EEE(membrane barrier)e FE7
) ) POLYMER
e BgF Ze] AT 4 dr(Fig.3). FILM
—dem _ Cy—=Cy ... C1
ar T 1 2 Cr N*
ol Cyz Cyl e} w}Ee] donor(1)
$} receptor( 1 el 4] & HiES} FEo| L I Cx
BES) Tl B
uloF Bl A<= (partition coefficient)s} ¥ ‘ I
B F=4 AV @b ok gl o] vk CONCENTRATED DILUTE
. . SOLUTION SOLUTION
4 A+ Aeold. SIDE SIDE
FILM
—dm_kd(Ci=Cy) ® l THICKNESS I
al — /]
Fig. 3. Diagramatic representation of solute
—d . s
Zo) 2 & ]:Dx_dl?_%o] 2z £ 0% % permeation through a polymer film.
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C —2Px A
In ( 3 C2 ):__Vyl (tss- ~EOSS ) wererrrarrreer s @
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= 49% 4+ 3
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—— 2 kd Cye

Gi= XV IEdV (Co V— CzV————-—-—) ............. e @
2 kd C,V.

Cy= oV +kd- V (Co V—CyV ——-§—> ............... ®

A @—B¢ R @ fRAs

Co V (CoV+kdV,)Cs  —2PA
(2V+IedV )Cz Vl (tSS toss) ............... @

olw] kdr} Fghd o2 AR 4 tossy} Zerod] sFAHY Ad Cox A Zeros] s7ks] A7
ot
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old] permeability A zF fof] o 5Fo] BIRSEY EES JelAl 528} Nate] chitosanfE
9] permeation poefficientd wh$]A| 7k mhel &3 ko] 7 ghg Table o] el o H&

NaCl¥) ¥E% 1000u49/£0]19l 3 Nate] L3-8 (released fraction)e] 0.5%a) A 7--& 70hrs.

Table 1. Fraction of Sodium Chloride Released Versus Time for Sodium chloride
Permeation through Chitosan membrane.

Time (Hours) 10 20 30 40 50 60 70
Released amount (mg) 28.035  47.303  63.245 72.660  81.743  85.768  87.514
Fraction (Q/Qx%) 0.16 0.27 0.36 0.42 0.47 0.49 0.50

a) Fraction of Sodium Chloride,
(amount Na* released per initial Na* concentration)
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Table 2. Diffusion Coefficient, Partition Coefficient and Permeability for Sodium
Chloride and Copper sulfate in Chitosan membrane at Room Temperature.

NaCl CuSO,
CoX1073mg/1 1.00 1.00
L(em) 0.01 0.01
PX107(ci#/S) 3.52 —
DX 105(crt/S) 7.95 ) -

Kd 0.0443 , —

ol et

ol# Na*e] vjgt chitosan O] IF& 007 =
(permeation coefficient) &= 3.52X 10 7ci/
secol 9 R P=Dxkde| A BAA 2=(dif-

fusion coefficient)& 7.95Xx106cii/so] g} * |

400 =

(Table 2). ‘ 20 b 7
o] & chitosanf§ie] HHEfL(pore).o. = Na* /
o] permeation st o2 At dbddd] “ o
copper iong 707k o] F-¢]X% permeation L A

{Hours)

Hx gounz (Fig.4) o]A-L chitosanfi - Fig. 4. Permeation of chitosan membrane
. =7 = 1 . - by copper and sodium ions.

5} copper ionz}-2] #3}3E(chelation) & Key: 0, Na* and Cu**, @

Ao = Az, chitosan®] amino Fol

protonation®] Axz AL FHr}.

Iv. 2 g

Chitosanf&e]] Copper ion3s} Sodium ion-g permeationste] ol-g3 ZF& AEE odgdc).
1. Sodium ione]] w}&k Chitosan A THES] Partition coefficient: 0.04430¢] ¢l 3 Diffusion
coefficientd= 7.95X 10"%/sec o] 910 ] Permeability: 3.52% 10~7ei /seco] gt}

2. Copper iong Chitosan A TS 5343l=] Eatgrh. o]A& Cutvel Biopolymer &}
Chitosan 73] Aminodks} Chelation ez 47l ch.

o] A+8] A3 2 Chitosan AT & Drug Delivery System®] Control Drug Release Matrix
st aEla A 9 A FE5Y A Az o $E AAA dua Az
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Permeation of Copper Ion and Sodium Ion Through a
Artificial Chitosan Membrane

Chi-young Lee
Dept. of Environmental Hygiene
Kwangjn Health Junior College

>Abstract<

The perméation of cations such as sodium ion and copper ion through a chitosan
membrane was investigated as part of a series of studies“on pharmaceutical application
and filtration of water by chitosan.

Over a 70 hour period, wth 0.0ler thick membrane, concentriation equilibrium was
reached by sodium, while the copper concentration in the distilled water remained below
detection limits.

The membrane constant of the chitosan membrane was calculated from the permea-
bility constant 3.52x 1077 /s and from the diffusion coefficient 7.95X10-%ni/s, and it
was obtained for sodium chloride.

The partition coefficient of chitosan membrane was found to be 0.0443, which is
close to the reported value for cellulose membrane.

Assuming that the permeation sodium ion through a chitosan membrane process on
tHe basis of diffusion through pores, and also that sodium chloride has no special

interaction with chitosan membrane, while cupric ion did not pass through.



