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Study of the Chitosan Gel Formation Process and
the Gel Properties Using Fluorescence Probe
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Abstract Because of the sensitivity of the fine structure of the fluorescence emission spectrum of the monomer
of pyrene(Py) to its microenvironment and the dependence of the excimer formation on the visicosity of the
medium and the distance between the probe molecules, pyrene was employed as a fluorescence probe to monitor
the chitosan(CS) gel formation process and the gel swelling properties. It was shown that the changes in the
fine structures( 3/1;) of its fluorescence spectrum and/or its excimer formation efficiency ( Ig/Iy) was well
related to the gelation process and the gel swelling degrees. The conformational change of the PNIPAM trapped
in the CS gel could also be monitored by the probe technique. The present results may be taken as the basis for

the design of an opticfibe method, which may be used to monitor gel formation and swelling processes.
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PR B XTE W - BERCH Lol AR 0 R 2 R PR R
BRI O B4 RO 4E B BR T o L AT SR
4%, ANE B R Y At FR A O A IR, T Bt AN R
Jiz B BT T B ER S ) V B  A) B LB et B 9 A2 4L . R
B AKX TR AR 5T (SAXS)IL, B w3t iR
(NMR)[3! | JiFRg St 4% (ESR) 14, f3e b4+ 156 & 4%
RSG5 R 5T BE R T St 72 L TR 454 .
KU AR AN R Z, 245 C AR N
EFH 7 - BRI (7 - azoindol), 1 - ZE/ (1 -
naphthol ) , B % ( pyramine) , 8 (pyrene, Py), 7 R9BEL
BERL AW [ Ru(bpy)s®* | R— RS P ER 2 Py
T HRE LM (Py - PS, Py - PS - Py) R4t R X
ey Bk TR 5E 5 B 1 2R T — B SMER 2 IO 20 S R A
(TEOS)/ LB /7K 3K e — A AR IR & A 2 3
BER ERTEEY &R w(TEOS) ik 50% L L.
MEH B S FREREREEYNE 1% ~1.5%,
HEiHZRBK.BIHRTNIE, R R IR
HEMAT &KL Bt 8 & R R
i

ATYEEHRE Py HREEH TR BB
FERBE (CS) 7K B M T B A B K Bk e B4 7% ik
RS % T B Py fE R R B TR Bk
LB M A (KR 5 & 384nm ARG 3 5
3Bam AL 1 BEZL L/1,) XTI B R
PR BIBURTS R 24 Py 3K — 52 HE B B, 3k 4
EYHTE AL 5 RE RO (IR ) £ &R
KOFE, BT X Py AR MG RS E
YIE BRI RE , SR A VT BB ST I B A T mi o A R
N EREEHAR Ab Wa

1 SRI§
1.1 KFFLE

SCESFR A Py 9 E ACROS(ZE 18 96% ) , #L& LA
CEERVE R, AR CIREER R R, i P A i
BRI R B Py, R B AR BR S R AT A, R
SUERFEH. TR AKHLE FRRE KE
R4k

Perkin — Elmer LS - 50B % Y&/B Yt/ & Y6 X,
Perkin — Elmer 2400 JC % 4 7 A0 & 50 56 = % WAL 2%
M.

1.2 FEREHE
MRYESCRR( 1) 70 IR 2Rl R 2, IR o %

AFEE R FE, A 50%H) NaOH BB, 7558
N, 0T, s sh BBk, Bl (110 ~ 120)C, 4k
4h, RIELELETHR18 CS, A pH FE 1M B L 2.8t
BEHR72.6% KEHEMNBSTTFENT.9x 10,
1.3 B N- BRREHIHBAR(PNIPAM) H/ &

N — 5P EE TR 4 B9 Ji 44 (NIPAM) 48 bl TR 46 B
AN RS SCIR (11 )7 8 R . CH NO GHE
fE: C,63.71;H,9.73; N, 12.38. s5CM1E: C,63.75;
H,10.58;N,12.37) . A F _EARHF L EBEA R
THE(AIBN) B B Z5] R B A Hl18 PNIPAM, /=& &
IR E R, MBRBHSFRER2.4% 10°,
PNIPAM # A% IHs 5 ¥ % ¥R BE (LCST) 290 31C (IR
R ) .

1.4 BEEAEBDSLRER

CSEER M BB ARA X1 I . B
HRBEHEHFRE 0. 10g CS, BLA 10mL iRE H, A
SmL 877K, 1.00mL 78R (1 mol-dm™?) , FE4r#k
Vi E CSUEMTEAE, BIMA Py 47 0. 12mL(6.2 x
10 mol-dm ™) , B 5] , KRB E L EB WP RH
SERTHR, BEMA 0.80mL %, BV (0.025), 1B
5. BE3mL BREAR ALY, 75 335im # A
B T AR B 2 i R 0936 i . IR AR RE Y
Bl & 38 PNIPAM #9 CS BE B [ m (PNIPAM) :
m(CS) =0.25: 113 FHHREHE R ER B LT 2
1.5 REX} CS 18 PNIPAM K%M

R CS A CS/PNIPAM BRI e & LB T4
TEF KB HFESZED, L 335mm MM EHE, 55
MERE R 25,27,29,30,31,32,33,34,35,37,39C
B &BER AR ZR T Py MPEEIEIE.

1.6 REKIERBKREBRANERABEHOHK
1]

Be— R ER 5B & BB A Gl K R,
5l i R11R B R A AR RV B L RO BERE , BOKE CS BER
BTAREAZEKBEERN S LEIR, B3 —
RIITEAR R REK L BINE & 7877 S iR BV Bk P o 8
B AZRPEKCVABKEERESER m 55
PRI BE AR 5 BB mo 2 HE R R IBAE S o py B
JEIGHE A TE AR SR EE AT

2 ZRMTe

2.1 BEEAHTTE
FIA Py BREFE:5F CS & CS/PNIPAM 14 2 %E i
TEMBIA T BE RS, &R ER, FE LR
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SRR  TOCREE DI R T R K BB i 18 B HLt 629

B, G AR B VR B A 0 S (B o R A2 4L 1
1 HTRIUEXHBIUNSEZ— L/ X B E
KR HE LafLUFHRBEAINIMAL,CS k& H
Py X% M L/1 BERFRI 2 &M EF, K4 100min
J&, i X—B#EFRE, Bl 200min 5, L/, BTE
B ¢ SRR LR T R AR A BEREE N
HEWBINBRE R, [/ 1, BEEER 4 5,1
J& L/ BTHERE , RABRKRIE I BE &% K
USSR R BETE Py MBS B YR NBE (I,
460nm) 5 BT H 58 B (1, 3730m) Z b (1g/ Ty) B
mf A 89735 4k | . CS/PNIPAM & & I,/1, BERTIA] #9738
LtEBLS CS R RRAEMLL (A 1b) , UBI PNIPAM #75]
AX CSEERMTE R R IRA B E . FixR CS/
PNIPAM $ER A 2 B 2 M4 (Semi ~ IPN) BIZ5H .
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B1 /1 BERE e AL
a— SRR b FBE/PNIPAM (& 5

BEFOT, L/ 1 XN SRE T B b o0
AR R NEYIAE R K, lLEBD, RZ
IR . BARKE CS BRI B B TE 1L, Py AR AR 2
HWN, BFF IR A AR A (1,71, = 0.8) A 5
BTG AERERVLARN (L/1,>1.1) .18
BARUL Py HIFEET B AT LS BIBE R AR R BRI A,
MEMABRERERETBERWELFR, X
BEHMERESEN S RS LB A BT
2.2 CS/PNIPAM ERRYB ST

HNFEFEK IR — ke, PNIPAM 7E CS BEBE 475

RUHBH BRSNS CBRHA, ERKEBERT
30°CH , N BB A EEN, YBE LFF 32CU
bnt ERBRR AR AN ER, A X — B e n .
A Py Jig X —d BRI, FRAR 45 B LA e/ Ty Xt
BEERE2), K Is/Iy £ 31°CH/G M 0.6 &
F%3 0.2.ULBH PNIPAM B R AELEE Py FEK R
H43 A BRI AL X TR E Py A AT LA
WA X el VA B IS A AL 18, 3 mT UK L
RIS A AR L BEAT ME TN, RAE X PP &5 0 i A5 1k
HARE B A S HIRE . B 2 84 Tt CS B
ARSI S R, FTLAE 1 I/ Iy MR E L
SZABU/N (B TR B KA — UL A R R A S
B I/Iy R ELREH CS ERTP
PNIPAM M R RSN . EAMHRE L XN
TEVS W IR FE AR T PNIPAM 0 B K e RV iR IR B
(LCST) B, PNIPAM FZ R BUFF &M%, T fEv
TR E T T PNIPAM f LCST B, PNIPAM BR 48 2%
Bt 5, 4 F oA Bk X R0 E g, e
PNIPAM /) LCST ZF, Py ¥ 51 43 #i T i, W 7E
WREZ b, TG FRGKHE Py 26
TEFK X A ASXE B AR AL T A FBUK 3 X B3R
4> FHE B R TR BSR4 & W T REME R 2 TR
PR BT R EESGSYN I REEE /NG
%, AR & PNIPAM- /K BERBUK B, B
BEER Ig/ Iy AR IR BT Tp/ Iy BN LR EYE
[, Py 7E 408 PNIPAM B CS BEBAR 2 R i 44k
TFHEHY8E, BWERY /1y — BB, K
AREAZREE .
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TR M AR BB AR BUE K, 3K T HEH T
Z AR, AT RAS Py SRS Py Eetla
W, N R T Ip/ Iy TRE.

800

600t

=

S 400}
~—

2
200} 3

4

0 —_—
350 400 450 500 550 600
A/mm

3 AFERRER Py T
1— R 1.00;2—BKEE 3.54;
3—VEERIE 4.78;4— 15K 9.80

F LR ETE 373nm A5 —FE N 300

2.4 CSBERET LGB/ KR & 8 H B a8 Ak
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H—R5 CS B TEA[F] b 4 BOK IR & ¥ 57 o
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X EERR T BV (B 4) , FTRAE H, CS SRR A
R LESTIR-G W B 4R B E BRI , T EL X
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1—Py 4 ( x 10) ;2— VA RRBE

RKENRMABRLMERR EBRERIB/NT 0.2
e, CS BE M i BE L1 S B %k pr9 388 o g 25 4k,
HEE0.2 ZJ5 2 0.4, K LLRERZ & B ISR T
M, B B K0. ARTBEI B SE 23R, 0. 4 R LUG W

R LEAEALAR /D 5 208 B B ERET BB I/ 1 B
BARUBNSE(E 4) X TRERE VS &7 0.2
LAT i, BERE P L P& SRR K, Py BB S AR
U1, FE 1/ 1, BEEFIA R A K . S5 A BE
TR 0.4 B BERE BB, NARRILTF 2N
B, B 1/1 B BEK, B FEYE 7 4 R0 AL T
B

W R E AT A, PO R R — SO B
XHBEBTE A B B FL M B AT W W A 2K 7 0% A
X F RGBS AR 7 3, OB IR BT B A U AT A
WABEBIY AT W - BEBFE b 72, 1 L AT DABR
BRBEE R Z SE B N AR S R B — AR 1L BeAh, TR
FAREHBORE A BT R B P B G5B 2
feseige T+ EE AU A AL . 7T ABUR P 6t
HEHIEIA Y BN BRI AT R A o R A A
TR T AT RE.
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