#5244 5 M
2006 4F 10 H

WEMASEN L2 %R
J. Radiat. Res. Radiat. Process.

Vol.24, No.5
October 2006

B BB N MBI B H 2R

skl 2

KW VRET S Bt

TR

VO TN AR R P9 710072)

LNE At (R

7542 710025)

O REERFRKIGER LI 200433)

WE W5 TR NEE (Polycaprolactone, PCL) Fl4& S AT PCL [ iR Uy B BRARAT Jy S WA S N3 )12, 153
T PCL [ Ak i 55 5] 1) FOJEE M0k 15 £ < 2 )% Mlichaelis-Menten F %, SZIG AT, BRI R BE A PR v )
FRYIH R T . PCL B RFIAZEE PCL MUKE R BEAR 2)) ) 2 B AT G oK IR TT R, HB S8 Kn
Mk 114, 71.95mg/mL, S5 K BEAREE Vi 537024 0.39. 0.96mL/h,

KA ROWER BEAACEG BEME, s
FESES TQ321

LN (Polycaprolactone, PCL) J&—Ff HAT
L0 (1 A4 00 AH 75 2 R A 40 e At e 3 2L o 0 1 A
kL NP2 iaiE L, RN &2
VIO RE I BESAL IR B o AR ACHR PCL HAT AR
T2 ED, B A s 2 T RE AR S {425
A, B4,

RS PCL AR ARl 7 AR A4 B
I —A SRR . 0T PCL M AR RAZIE PCL
W EEDI R R ERE ST D 0 SR AR LR A L 1R i
#OO, PCL ARSI A e G, Hoor T S A e, 1
[N EeVIN 3 I VAL (EF S R S FI A A LR IN T A =
TR RE SR 2 R AR . ARSCRAT AK
Wil AE k) PCL KAL), PR T BERAR IR, i
Pk 155 A SR TEAS S50 PCL AR AS 1B PCL %
fRIEIRER, IR B ) 22 AT T 8.

1 RIe
1.1 REEN

PCL, HAKBER (Daicell) 2w, N1
O

i (My) 4 50000; Lipase AK, HZA Amano /A ]
ArE GEE>20000); LBE, PH SR,
SrpTall; MK, AT AL AR A .

12 #REBEREHHEHRRD

4 PCL A0 2R &% 148 b B 10kGy/h 7]
BRI 50, 100, 200. 300. 400kGy. /1
W VEXT PCL AT B A S N3l 245 LR
PCL /KB S 0= A F 3k LR ST WLER B A =421,
F NaOH ¥y i 2 , AL 2 53R 1E PCL FEfif =4
FRIL ORI A, Bl PCL [ BR AR o« B ANIA]
PCL AR 58RI T &R 41 5SmL WK JE 24 Img/mL i
WA T, BT (52+1) CrEEAMET, ARBK
IR E, B = 3CPAT SRR, o ts 24
JEH T . ] 0.01mol/L NaOH ¥ &, T3
4% NaOH .

2 PCL EgP&fEz H ¥t
Wil K AR PCL 2R NN R

0
|

+{ CH; CHj CH;- CH;-CHy-C—-0-, +H,0——— nOH—CH;~CH; CH; CH; CH;-C-O-H

s AL
(D) &Y (PCL) HgH4s4:

Bt AR RlEFE S (2004B05) ¥ Bh

N

S+ E ES

PR WSl U9, 1980 4F 12 JHIE, 2006 G TTHIL TR KSR 0, AHEMIEL 510 4l

HHRBERAN: KL
Weka H 4. WIFE 2006-01-10, f&[H] 2006-05-15



276 WEMASEN LZE %M

24 %

(2) JTa il Nt PCL /KA R 2518 (P
ES—K»p+E

FRAE Lo R N ATLEE, PCL R R4 A A =l 2 AH g
AL S Y, H P OA—JClR, N 45

d [ES)/dt=k¢([E]o-[ES])[S] D)

-d [ES] / dt=k,[ES]+ks[ES] (2)
B e B S NAR FRAL T8 A T4, e
ki([Elo-[ESDIS] = ko[ES]+ks[ES] 3
HEPELG: [ES]=Ki[E]o[S]/ (ka[S]+ka+ks) (4)
W 59 M s V=dP/dt = ke[ES] (5)
DR W AW N C DR W& F

Vkaka[ELo[S] / (Ka[S]+kotka) 6)
ARG L ERT, & Kn= (kotkg) [ky, W

V=k3[E]o[S]/ (Kn+[S]) @p)

X2 44 1 Michaelis-menten A3 CH K
IR . R [SI>>[E], Wl 485 K44, R
[Elo=[ES], M i 3 i 21 dpe K 26, I dp Kt
H Vmax=K3[ES] = k3[E]o. Michaelis-menten 7z 7] 2
Hh:

V=Vl S]/ (Km+[S]) (8)

KT AFBIMERA Ko, BATAR A
1V= (Kn#[SD / VinaxlSI=L1N K/ (Vinax[SD (9)

3 HR51HE
3.1 PCL WEBFEREN hEMR

MAT PCL /KMAHEIS N N IR T & — )
D12 T RE e BATTR A e L3R E PCL ¥ B Jd %,
FEWFFCIL AK T 105 g 5 fif 2 )1 2%« LA PCL Ry RAE N
BEAAIECH) AN RV B 11 Bae At JEC ) o e 1) 7 722 1, ]
Lo [R]—ECHIIHR S8 117 52 S Bt A AR A 1) 184, -
I [R] PR S KT R o X2 B T4 0 I IR ) 9s e
FITBEAR, PRI ROCRBRAR, 5 [ B A R PR A
B 1R, PR, e mok. RN
Yk BB I, Af PCL SEESE & 10 LA K, AR
Z AR, DR T T FERE 22 (R B -

XTI 1 BEATROE AN TR, 45 3] [ i ok S B 1) 1)
AN 2, P 2 AP0, PCL ) JE R R B i
BES TR SR, LM RARA . ATV T 7
W BBt s TR ARl CILPE 3D, i A &
LAY, BNZBREATT & — RN B) J124 . T
B 1. B 2 BATT OGRS B = I 5 A R
BE I TR AR IEA BB AR, DA B AR
I ANTF A Z ] RN B 12 o IX W PCL Ry A 1 B it

BN IFASE T R R AU N, AT REE N R 2%
NP

[5]: mg/mL

9 1.2+ = 0.4mg/mL
E * 0.6mg/mL
“§‘|.0— 4 0.8mg/mL
=z r v 1.0mg/mL
T 08k
g™ :jﬁ
z

0.6+

0.4F

0.2

t/h

Fig.1 Effect of time on degradation of PCL powder at
different substrate concentrations
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Fig.2 Effect of time on degradation rate of PCL powder
at different substrate concentrations
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Fig.3 The relationship between the degradation time and
InC of the PCL powder
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Fig.5 The relationship between [S] ™ and V * for PCL powder
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Fig.6 Effect of time on degradation of cross-linked PCL
par ticulates
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Fig.7 Effect of substrate concentration on degradation of
PCL particulates
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Fig.8 The relationship between [S]™ and V " of the
PCL particulates
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Kinetic study for enzymatic degradation of PCL

ZHANG Longbin'?*  ZHU Guangming® XU Shuogui®* WANG Jinhua!  QIN Ruifeng"
! (Department of Applied Chemistry, Northwestern Polytechnical University, Xi’an 710072)
2 (The Second Artillery Engineering University, ~ Xi‘an 710025)
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ABSTRACT Kinetics of enzymatic degradation behavior of cross-linked PCL was studied. It is well known that the
enzymatic hydrolysis of water-insoluble PCL by depolymerases produces water-soluble products. The result showed
that the concentration of product in the solution increased with the time and substrates concentration. The degradation
kinetics followed Mechaelis-Menten equation. The degradation parameter of the PCL powder was 1.14mg/mL for K,
and 0.39mL/h for V., respectively. And the degradation parameter of cross-linked PCL particulate was 71.95mg/mL
for Ky, and 0.96mL/h for V., respectively.
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