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eREARCPCLBNEWEA® S FHELENEFRIRE ATTEAHRER
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2. il YL PEBRTIE 5—8 HEARERKTRE, T SCHRE 24h 5H#
B, XZTFHR ¢h, H—SRELG R, 10 2. omol/l HCI, i1%4& R 0. 1mol/l EDTA , B
1h R, WFA, A RBK R RAVARBOR BH ERRUIE, S CTHE 24h, 338 . K
ZTFH 24h(40C)EHE.

3. #1F GPC(water 440)7 0.5% THF BB Z R T W E; 4 5 E A HI TACHI
270—1117 LML 0 3k ; S5 B 4 #7 I S+ Bruker AC-80 B RBEILIR{L.CAC1, KB,
TMS X945 ,80MHz; T, 5 T f§ B # Thermpflex, TG-DTA/DSC £ 7Y, 1, $rHE
BIEEE , ¥ dh 10mg, FHEE K 15°C /min.

4. BRI AL R

A 0.02cm EKEASYMBMTF SOCHBEMF K, Ert 8 T/ HG. Wl [7]EME
B E) Y £k

5. RS REB YRR XS

RIS M IR M B PCL XA AN EMBEMRT pH=7. ¢ ATEBPTAEEE
W 374+1°C, 300rpm B4, P E 25 92 (1985) WSE,A=237+1nm; § HER
WOARM A L, MMM 95% Z 8K, A 102G RS A B E.
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Fig. 2 The average degrees of polymerization as a
function of [MJ/[1]

Condition; ¢=100C, T=4h

Fig. 1 The weight-average molecular
weight of PCL as a function of time of
polymerization Condition,
T=100C,[MJ/[1]=400
YR T=100C,BF ] t=4h B, R ARG EDPSM/[1]BLRHX R (LA 2). &
1038 R P 24 I R 1) 58 A% B Ry BE R PR AL B, P D\ S Bk, S M RG BE R
KRR RE B HE. B 1 FFHYREEDPGH R BIE B A “back-biting” K
SEARBL T, #K3% Kricheldorf ,H. R. R NHLE . 7 BR (DI HH KN (n=4).
DP=1/n » M/I + (%)P/100 D)
AHn H—MINERGFHEEHREERE (O RREH R, P AR, RAL
MY G L H-NMR & RO 5T R, A M 1/[1]H 3R, 5 R ) ¥ (L R R
F 100%. #F n B 1 BRGI RH| P RAE—4 (OB XA EL, B (DXH NN GRS KRN
W DPEARIE . H IS RN H 4 4 OB, XALSHAWMELRITHBY. 2 1 ok
B it BDP. RETEYH FREBRN, B, Bt (ORI E G B OBBYDPHY
0.5 fEZE B RV AR,

Tab.1 The average degrees of polymerzation DP(calc. ) and
DP, (visc) of PCL as a function of [M]/[1]

tml/{1] Yield(%) DP(calc) DP,(visc)
50 90 11 16
100 88 22 33
200 89 45 69
300 87 65 98
400 92 92 135

800 86 172 236

Condition£=100C,T=4h
# Measured by viscosity method in benzene at 25C,[7]==9. 94 X 10-5M3; 82

RAUATFRERNBEXRELE 3. £REETF 50CH, KV RS, LR FAE
100CHHE, FREB K Y T>150CH 2 FR AR T M. GPC g R R0, Wit 4 F
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Fig. 3 The weight-average molecular weight
as function of time of polymerization Condition.
[(M]/[1]=400, t=4h
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Fig. 4 The molecular weight distribution &
=M,/M, as a function of time of polymer-
ization,2=150TC

2. ¢-PCL 9%

R AW SR/, BB C=0(1730 cm™),-CH,— g IR 3h 4 1E i
(2950 &5 2860 cm™") 3t [F b, ZEF L X 4 B B A9 R[] $F AE M H (£ 2); PCL #9°C-NMR
5'H-NMR #E £, 2 XK SWH L2 AB S5 E ISR EN —# (£ 3). E'H-NMR
WEH,CH, ZEM.CH, W=Eik 5=1.5¢ BiFWHK=FH K FZE%, LA
F1.0:1.0:3. 1 FELFREM;DSC WiRLR T.=63C, T,=—59CHHANTWL 4
RS BEESYBE T CHCL, ¥RTRBELEFEF ERE, MAEETEWERRS
. BRI R, Ti(OBw, FEIRMBAWREY SR ERBHNRSYESH L
TRALRE.

Tab.2 The specific frequency of IR spectra of PCL compared with CL(cm™)

(—CHz—)un >4 —OH
Sample 'C=0
Streching Bending Swing Strecting Bending

eCL 1730 2950
1450 e —_— —_

2860

e-PCL 1730 2950
1420 720 ., 3450 1380

2860

I RSVEREMRIRSARER

&l 5 39 e-PCL {4k /M EMRIRL. 2 F B M, =2. 6X10* WH,300 REB T (71N F
0. 02(0. 39—0. 37); £ 50 C T, [7]%4k K 0. 08. EAZ B T ZM HERERBEN. HH
BT, R DN , KA [ ] mT BB G O AR B 77 72 B Sh LS.



membrane ;0. 02 cm, M,=2.6X10%

(Q) at ambient temperature}
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Tab.3 "C and 'H NMR chemical shifts d(ppm, relative to internal TMS in CdC1,)
13C ‘H
e-PCL
C=0 C¢ Cp C7 Cc C¢ C.Hg CszC7HzC3H2 C.Hz
1 173.5 34.1 25.6 24. 6 28.5 64.2 2.31(t) 1.53(m) 4. 06(t)
2 173.3 34.0 25. 4 24.5 28.2 64.0 2. 40 4.14
2.31 1. 54(m) 4. 06
2.23 4. 00
* (1In foreign article; (2) In our laboratory
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Fig. 5 In vitro degradation * the thick of PCL Fig. 6 In vitro cumulative release curve from

PCL microspheres
(O) Pure NFD; ([]) NFD/PCL=1/4;

(A) at 50C (A) NFD/PCL=1/2; () Loading lauryl al-
cohol
B 6 H L PCL &3 s A MM SR X MIE (NFD) BRI HIEZ S pH="7. 4

B L E WP RBUR B2, R R B R

(1]
f2]
3]

(4]
[5]

(6]

$ % X M

RSk BREE. G H 8, %4 T8iR.1983,3,177

Brode,G. L. , Koleake, J. V. ,J. Macromol. Sci-Chem. , A,1972, 6(6),p. 1109

Teyssie, P. , Bioul, J. P., Jerome,R., Ouhadi, T. , Ring-Opening Polymerization, Takeo Suegusa and Eric
Goethals ACS Symp. Serie 59 Washington D,C. 1977, p. 152

Kricheldorf,H. R. , Martin,B. , Scharnagl,N. , Macromol. ,1988,21,p. 286

Brode, G. L. , Koleake,J. V., Polymerization of Heterocyclics, Vogl, O. and Furukawa, J. , Eds. , Marcel
Dekker,New York,1973,p. 251

Jianhai,C. , Chaiyu,J. , Yunyi,L., Inter. Symp. on Fine Chem. and Func. Polym., Proceedings,Hangzhou,
China,1992,p. 152



360 .- 5 i * i# 1993 4

STUDY ON POLYMERIZATION OF POLY (e-CAPROLACTONE)
INITIATED BY THE CATALYST Ti(OBu),

CHEN Jianhai, XUAN Weimin, JIANG Chaiyu
(Department of Materials Science and Applied Chemistry,Changsha
Institute of Technology, Changsha, Post Code; 410073)

ABSTRACT

A new synthetic method for biomedical materials poly (e-caprolactone) (PCL) initiated by
the catalyst Ti(OBu), has been investigated. The test has shown that the average degree of
polymerization DP is linear with monomer/ initiator M/I.' The relationship between the.poly-
mer molecular weight M, and reaction temperature, reaction time also is obtained PCL is
characterised by IR, 'H-NMR, “C-NMR and DSC. The analysis results indicated that PCL
synthesized by this method is no difference as compared to thét obtained by other methods on
polymer structure and performance.

In vitro the Nifidipine and Lauryl Alcohol microspheres prepared by the solvent evapora-
tion method using this materials as substrate were found to give excellent sustained release

performance.
Key words Poly(e-caprolactone), Ti(OBu),, Nifidipine microsphere, Sustained release





