34 5 Vol.34, No.5
2007 JOURNAL OF BEIJING UNIVERSITY OF CHEMICAL TECHNOLOGY 2007
( , 100029)
2000 (mPEG2000)
(co (mPEGgCS ;
,mPEG g CS 37
, , mPEG g-CS ,
mPEG g-CS
: R944.1
« 1
" [1], “ ” , 1.1
1.1.1 2000, Huka
; , 95 %,
, , , (NaBHsCN) ,Acros;
: : ( 10000 14000)
, 1.1.2 THZ-82A ,
, , ; UV-2000 -
, ,  FT-IR 3100,
Varian;L G}25 ,
, :NDJ-79 ,
, , 1.2 mPEGgCS
, 1.2.1 mPEGgCS Sugi moto
(1) AC,0 DMSO mPEG
, mPEGCHO, NaB H3;CN
, , (2] mPEG
, mPEGCHO CS ,
2000 (mPEG2000) (Cc9
1.2.2 CS mPEG
: 2007-04-12 gCSs KBr
,1982
i 1.2.3

Email : hyzhao @mail . buct. edu. cn

mMPEGg CS



- 536 - 2007
1.3
1.3.1 mPEG ,
gCS (0.2mol/ L , 3
pH7.4) , 22.4% 38.5% 50.9% Gl &
: 4 G3, , (m¢- me)/ my
) mt y Mc
1.3.2
, QX
, , 1 ,3200 3500cm™*
O—H N-—H ,
37 15min
[4] ’
(1.0%) 15 20 37 2900cm™ ! C—H
45 ;1650cm™ '  1550cm™ !
7.5r/ min, ;
15min 1100cm”™* c—o
1.4 IR 2900
, cm ! 1100cm™!
( 100r/ min,37 ) , , ,
4 mg/ mL (0.2 : CS —NH;
mol/L pH 7.4) , (0.2 mol/ —
L pH7.4) 2mL, , b
37 1h 8mL
(0.2mol/L ,pH 7.4) ,
1mL, 222
nm . 4.0 40.0mg/
L 222 nm 4000 3000 2000 1000 0
(r=0.9998) , o/cm™!
, 1 CS mPEGgCS
Fg.1 FTIR gectraof mMPEG g CS and chitosan
2 2.2 mMPEGgCS
2.1 mPEGgCS ,
mMPEG g CS mPEG CHO )
CS , mPEG CHO )

mPEG ,

4 24h

5mg/ mL ,



- 537 -

, 1

1 CS mPEGgCS
Table 1 Solubility propertiesof mMPEG g-CS and chitosan

cs a (€7 G3

NaAc HAc (pHS5. 8) + + + +
(0. 9 %) - + + +
(pH7.0) - + + +
PBS (pH7.4) - + + +
Na;COy/ NaHCO; (pH10.0) + + +
vt ¥
,MPEGgCS ,
mMPEGgCS
, , mPEGgCS
@ L
, (€7
2.3
2.3.1 mPEG
, mPEG g CS
MPEG , )
( 28, 3
1 1 ( 2
(), 3) 4 ,
2.3.2
L L 4
, , 30 min ,
1.4% ,
2.3.3
5 1
0.9% 1.1% 37
3 10min

u/(Pa-s)

T/C

26

221

2

(a) Mishs

(b) HBERLS

Fg.2 Sl-to-gd trangdtion of the hydrogd at
different temperatures

BERCRBE
—a—12%
—— 1.0%

25

30 35 40 45
T/C
3 mPEGgCS
Fg.3 Visodtiesof hydrogds as afunction of tenperatures
50
40+ .\"'\\\
30% =
20+
10+ T
0 . L N
0.6 1.0 14 1.8 2.2
W aen [ Yo
4 30min

Fig.4 Sol-to-gd transtion curve for different
concentrations of hydrogd over 30 min



- 538 -

2007

1.3%
, 0.8% ,

t/min

D L s
34 38 42 46
T/C

FHg.5 Sol-to-gd trandtion time of hydrogds as
afunction of temperature
2.4
2.4.1 mPEGgCS

(5] PBS
(0.2mol/L , pH 7.4) 2
2

Table2 Key datafor the controlled release of a modd
drug from the hydroge

/d ! % Sp | %
0.5 12.51 0.71 0
1 15.52 0.35 0
2 27.80 8.53 0
3 37.80 2.64 0
4 48.50 2.55 0
5 61.30 3.73 5
6 68.50 3.05 10
7 72.12 2.69 16
8 75.10 2.40 23
9 78.60 1.70 30
10 82.56 1.63 40

1.0% . 6d 70 % '
10 % , 6 10d
30 %, 30 % ,

2.4.2 mPEGgCS

6 1.0%
6 , 6d
70 %, 10d ,
mPEG )
100
80 T
S 6ot
£
E
20f
0 4 8 2
t/d
6 ( 1%)

Fg.6 Invitro cumulative rdease of a modd drug from
the hydrogdl (1 % gd)

3

(1) MPEG g CS MPEG g
Cs ,
38.5% 0.9% 1.1% ,

37 3 10min

(2) 38.5%

[1] : [M].
, 2002.



5 : - 539 -

[2] . [M]. : , 2001. geation of PEG PL GA- PEG triblock copolymer agueous
[3] SUGIMOTO M, MORIMOTO M, SASHIWA H, et olutions[J]. Macromolecules, 1999, 32(21) : 7064 -
a. Preparation and characterization of watersluble 7069.
chitin and chitosan derivatives[J]. Carbohydrate Foly- [5] , .
mers, 1998, 36: 49 - 59. [J]. , 2006 , 21(2) : 38 - 40.

[4] JEONGB, BAE Y H, KIM S M. Thermorevershle

Preparation and characterization of a new injectable
ther mosensitive hydrogel for sustained drug release

ZHANG YongWang ZHAO HuiYing ZHANG Na
(College of Life Science and Technology , Beijing Universty of Chemica Technology , Beijing 100029 , China)

Abstract : An injectable thermosenstive hydrogel (PEG g C9) , based on chemically modified chitosan, has been
prepared by grafting different amountsof PEGonto chitosan. The kto-gd transtion of the PEG g-CS hydro-
gel was shown to occur at about body temperature (37 ) which indicates it has optimum thermosenstivity
for use asa drug carrier. Increasng the grafting ratio resultsin a reduction in the phase transtion temperature.
A higher concentration of mMPEG g CSleads to a lower phase trangtion temperature and a shorter reponse time
of the thermosendtive gel. In vitro drug release from the gel was studied usng ibuprofen as a model drug. The
resultsindicated that the injectable gel isapromisng carrier for sustained drug delivery.

Key words: injectable hydrogel ; controlled release; thermoreversble gels; chitosan
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Ther mo-oxidative aging mechanisms of car bon fiber/ epoxy
resin compound materials

ZHANG YanPing XIONGJinAng ZUO Yu
(College of Materids Science and Engineering, Bejing University of Chemicad Technology , Beijing 100029 , China)

Abstract : Thermo-oxidative aging mechanismsof carbon fiber/ gpoxy resn compound materias have been stud-
ied by measurement of weight losses and static and dynamic mechanica properties as well as IR ectroscopy and
SEM. The results showed that the weight loss increased exponentially and the resdua bending strength of the
composte decreased rapidly with increasng aging time at 100 and 150 , with the effects being more marked at
the higher temperature. There was no change in the composte at 25 . Dynamic mechanica therma anayss
(DM TA) and IR measurements showed that the thermo-oxidative aging of the composte was controlled by
physca aging at 25 and 100 , but by both physca aging and chemica aging at 150

Key words: carbon fiber ; epoxy resn; composte; thermo-oxidative aging



