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Abstract: Novel chitosan beads containing a series of bisamino-terminated polyethylene glycol (Bisamino-PEG,
Jeffamine®ED series) have been prepared via capillary extrusion method using an alkaline solution. The results of swell-
ing kinetics of chitosan beads showed that as the chain length of PEG in chitosan beads increased, the swelling process
of the beads proceeded slowly. In order to study the releasing kinetics quantitatively, fluorescamine was coupled to the
pendant amino groups and the releasing processes were followed by UV spectra. The results revealed that the releasing
process was retarded in the order of Jeffamine® ED-600 < Jeffamine® ED-900 < Jeffamine® ED-2001 as the chain length
of PEG was increased. The slow release of PEG from the beads is considered to be governed by the chain length of PEG
and interpolymeric hydrogen bonding between PEG and the chitosan molecule.
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Fig. 1. Schematic diagram for the preparation of
the beads using capillary extrusion meth-
od : (1) chitosan solution contalning bi-
samino-PEG, (2) micro-tube pump, (3) cap-
illary nozzle, (4) beads, (5) KOH/methanol
solution, (6) magnetic bar, (7) magnetic
stirrer, (8) mechanical stirrer, (9) needle

valve, (10) flow meter.
[7]1=8.93x107* M*" (2)
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x107'M& 27k 24 1mldl] £3sle o] S 47| 7]
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zleg E3 5% KOH w&hg & Hriste] dA
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2.7. Fluorescamine-PEG Z&tx| o &M
2.7. 1. Fluorescamine-Jeffamine®ED-600 Zitx 2| 34

Jeffamine® ED-600 9.6mg(1.6x10~°M)& A=
CH,C!, 2ml& 7}3] =4t} Fluorescamine 8.9mg
(3.2x107°M)& CH,LCL, 3mlo)) Zojx, o]& A7) &
Aol 74gk thE 1087F AlolA whsAI7] F A
2712 208 AAYY. AP 29 FHE
2% <34} 50ml®} CHLCIL, 50miE 7}s) A3 &3
AlZck 1217 AXF F 2859 CHCL $¢ 2%
ot dojA F715dd 9+ MgSO.E 7hste vl
FE& AAZ 4] 30mle 10% tRYelsE 7}
& 33 259k dojxl &0 10% 4L 7t
s g4 pHE 2% zAs1 CHCLE F23 %
EZ3lo] A1gAbe  fluorescamine- Jeffamine® ED-
600 AgHA <F 12mg(5-& : 85%)< A4t

TLC, Rf =0.83—0.56(CHCl;:MeOH=5:1) ; Dragen-
dorff test[23-26]:positive; An. 383nm(&na=7140)
in 85% CH,CN.

2.7. 2. Fluorescamine-Jeffamine®ED-900 Z&ix| 9| 3t

2.7.1% 59¢ ¥ o2 Jeffamine” ED-900 14.4
mg(1.6 x107°M) ¢} fluorescamine 8.9mg(3.2x10°°
M)o 2HE FAsle] Ao fluorescamine—Jeff
amine ED-900 2% < 10mg(+$ :53%)2 o
At TLC, Rf=0.55-0.18(CHCI;: MeOH— 5:1);Dr-
agendorff test:positive; Anx 380nm{&,.,=6300) in
85% CH,CN.

2.7. 3. Fluorescamine-Jeffamine®ED-2001 Z&t&|o| 34

2.7.15} S ubg o2 Jeffamine” ED-2001 32.0
mg(1.6 x107°M)2} fluorescamine 8.9mg(3.2x 107°
M)e 23X ¥ gAlsle] A4 fluorescamine-Jeff-
amine”ED-2001 A ¢k 18mg(4-¢ 1 49%) & <
Aot TLC, Rf=0.53—-0.10(CHCl;:MeOH=5:1);
Dragendorff test:positive; Ay 370nmM (&= 3200)
in 85% CH,CN.
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Fig. 2. The change of FT-IR spectra of chitin and
chitosan during deacetylation. The degree of
deacetylation is as follows. A : 49%, B : 78
%,C:87%,D:92%,E : 93%.
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Fig. 3. Swelling kinetics of bisamino-PEG contained

chitosan beads. ® : Jeffamine® ED-600, = :

Jeffamine® ED-900, A : Jeffamine”ED-2001.
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Fig. 4. Calibration curves of chromophore-PEG con-

jugates at Ana

100

: Fluorescamine-Jeffamine® ED-600

conjugate( Ana=383nm)

: Fluorescamine-Jeffamine® ED-900

conjugate( Anx=380nm)

: Fluorescamine-Jeffamine® ED-2001

conjugate( Ane=370nm)
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Fig. 5. The release pattern of bisamino-PEG con-
tained chitosan beads. ® : Jeffamine® ED-
600, w : Jeffamine® ED-900, A : Jeffamine®
ED-2001.
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Jeffamine®ED-2001

Fig. 8. SEM picture of chitosan beads containing Jeffamine”ED-600, 900, -2001(A : before swelling test, B :

after swelling test)(x2000).
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Fig. 7. Proposed mechanism of intermolecular hy-
drogen bonding between amino hydrogen
and oxygen from polyether.
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