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l— Sampling port
attention because of their high biocompatibility and

biodegradability. Our group has reported that free-standing
polysaccharide composite films can be obtained from
polyion complexes consisting of anionic polysaccharides /
such as chondroitin sulfate C and chitosan, a cationic
polysaccharide by hot-press techniques. The films possess
sufficient mechanical strength and swelling property,
indicating their potential use as wound dressings and
carriers for drug delivery systems. Here, the fabrication and
basic physical and functional properties of the films are
firstly described. After that, evaluation of the molecular CSICHI film
permeability of polysaccharide composite films with cationic and anionic permeable molecules is
demonstrated as a further application development of the films. The kinetic analysis of the
permeation of methylene blue through the polysaccharide composite films and cellulose dialysis
membranes in buffer solutions at different pH showed that the permeation behaviors of these
films were different. Furthermore, a molecular imprinting approach was applied to the films to
control their molecular permeability.
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Figure 1. Structure of polysaccharides and the
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Figure 2. Schematic illustration of the fabrication of CS/CHI composite films.
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P obtained from the results of (A) and (B).
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Figure 6. Permeation behaviors of CS/CHI films in ultrapure water, 100 mM PB with different pH, and
PBS (pH 7.4) using (A) MB and (B) orange Il (OR) as permeants. (C) degrees of swelling of CS/CHI
films. (D) Permeability coefficients P, (E) diffusion coefficients D, and (F) partition coefficients K
calculated from the results of (A) and (B).
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Figure 7. Permeation behaviors of MB and OR
for MB-IF and non-IF in PBS (pH 7.4).

Table 1. Kinetic parameters for MB and OR permeation of the MB-IF and non-MB films.

permeant P/10°m min"’ D/10" m? min™ " K/-T
MB-IF MB 3.80+0.03 17.47 +5.86 2.86 £2.01
non-IF MB 3.69+£0.28 4,18 £0.37 14.88 + 0.46
MB-IF OR 3.63+0.26 428 +0.24 16.20 £ 0.23
non-IF OR 3.38+£0.28 3.86 £2.01 16.75+1.13

" obtained from Eq. (1), " obtained from Eq. (2), and " obtained from Eq. (3)
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ZERIL | BB FICHOWTHA LTV T
IV (non—IF) LD el 4777 %,

MB-IF Z{EfL357-912, MB % CS/CHI 7«
JLNZ MB ZHERL7- MB H$7 ¢ L L5 /EH
L7-, PIC Z ARSI D CS ¥IEIC MB 201 %,
BAELIZ, 20O MB Z5 e CS & CHI 225725
PIC 7 /NWEEBT LV RAIZIDEET D7 4V 2515
72 ZD7 4V L% 60 4y PBS (pH 7.4) H1IZiZ
ETHILETTANVLNDIZFEAEETD MB 8
&R, O MB-IF 2457-,

MB-IF |Z5%13°% MB D51 %58 2 54l L, non—
IF S LT, 474V A2 OV T, MB &I
BT D2 (k% Figure 7 12779, MB-IF 1%
non-IF &<HRTENELD MB i 528
DR T, =, K(D-Q)& AV TH iR
B P, PR D, S BARE K AR 7= (Table
1), iR Pl MB-IF & non-IF TIREFIL
fE&TeoTe, —J7, JEBUREIE MB-IF D5 3K

ELIR DT, BeR BT NS o7, ThUE,

MB DN IO L T2 A > TV T 4L BN
DEBMBIOZEIICEDEDEEZBND,
SFEY  FBERS TIET AV LR EIEEL 9L
%H—7C, R E AR LTS R R D
BRI ot E 2 BND,

UL EDOFERED MB A DL DONEINTHRD
7202, FmIESFELT OR &Ml L Tz
A I L7~ MB-IF 2% 1% OR OB %H)
EHERTHEMB DA LIZEAEE DL
72y DFED MB DAL TV NIV LT- A
T EANFLIZ MB OB IO AL 5% |
OR OFHEIZITEE TII RN EN DT,
MB-IF (2L 7=/l FLIE, (1) AR EFERD
STl O 110 s RS £ 1 s R N N o B3 131
s, & (2) FIRESE RS s nsZ L
IZEDIEBOWEE, LD 2 DOZIRNPHAFES
1%, MB B tEORE R LD, CS & CHI &0 PIC
NHIRDART 4V Tk (1) ORh 236 B
WTWDHEB 2 BID, ZHHEE T /L ZHIT
D53 ATV MR A XOFERINC B R 357
O AT VNG FEL T ARDI) K&
RO NI A FFOb DR E % H
WTHIEL ML TR 2D TS,
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I, KIS AVEZR S REDIERIL QDT R
INTAREGTHY, k& oS EF~DIS D
WP CELFEM THD, (LFHNTREM THD
T=OZWEARDMEE Z 5 E RV TEY, ZhED
MAGOEEERTHIE T AOMEENS
(5T HZEMAMRETHLZ LR R THD, =
NWETORFIHRERND, ZHEEE 7 1V 2T
MRSCANGHEM L CO BN gifF o
Do WDWHNAF 3L ELT, BIFE T3
BN K EAEFESNVCODILAE D 7 4/V A
DD EISENET 4V 2B L CO RIEEMED
HREEND, BRI FORNEIZELTIE, AF
Fo . T=Av | ZFLTKEMAE TN AT
SHE T INEREL T4V LB T D728,
R AR D IR (2 5E) DS ES FR P AR
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VAN ER O EM BAERIKFET 57
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ALYy i I A B 2 52 8% UL
Too ZNODRRIT I B2 & X H72% H 4 BR
HhEFRETELL O EWIFRFS D,

6. Bt

AR RN LT FZEIcBL CEEZE D/ L —F
BLOEL O’ E B EE R T D, W5
D — I H AR PR B B AR S0 8 A B &
(FEAZRRF2(C)16K05799, 19K05588 (M. H.)?D
XEOLEFRELTZ,

B3

1) e, MEIESL, 53 Mk 0y =27
ThnS AL 4~ 7 U 7L, FHitt, 2018.

2) W =, KRR —, PEER, AR—Z,
Ng G~ T Y TV TR SfED S
B E T 752 ik, JRAb 7RI, 2018.
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