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Fig. 1 Schematic illustration for the synthesis of EC-g-PCL copolymers by ROP
Table 1 Effect of the &-CL / EC  molar ratio on the GR (%) of W, W, (g).
EC-gPCL copolymers L4
Samples ECLI  ECI2  ECI3 ECI4  ECLS 0.10 mg/mL
el [ EC 5:1 81  10:1 151 20:1 PBS 0.01
( mol /mol)
GR (%) 10.7  19.8 342 565  69.8 ~0. 1 mg/mL .
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(2) (weight loss%) : PCL  EC-g-PCL

Weight loss% = (W, - W,) x 100/W, (2)
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Fig. 2 FTIR spectra of EC ( a) and EC-gPCL copolymer ( b)
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Fig. 3 "HANMR spectrum of ECg-PCL copolymer ( ECLS)
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Fig. 4 Two-dimensional AFM images of EC ( a) and EC-gPCL copolymers( b: ECL2; ¢: ECLS)

cast from a 0. 01% chloroform solution

Fig. 5 The second heat DSC curves of pure PCL ( a) and EC-g-PCL copolymers ( b: ECLS; c¢: ECI4; d: ECL3; e: ECL2)
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Fig. 7 Polarized optical micrographs of PCL ( a) and EC-g-PCL copolymers ( b: ECLS; c¢: ECI4; d: ECL3; e: ECL2; f: ECLI1)

8.31%. EC PCL
20
.EC PCL
PBS
PCL
PCL ( PLLA) .
( PDMS)
21~23 .
9  EC—g-PCL PCL
PBS 30 SEM . PCL
EC
EC-¢-PCL
eCL / EC
EC ECL2

Fig. 8 Degradation behaviors of PCL ( a) and EC-g+PCL
copolymers ( b: ECLS; ¢ ECL3; d: ECL2) in phosphate
buffer solution ( PBS pH =7.4)

Fig. 9 SEM images of PCL ( a) and ECg-PCL copolymers ( b: ECLS5; c: ECL3; d: ECL2) after degradation for 30 days
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Fig. 10 Drug release curves of pure PCL ( a) and ECg—
PCL copolymers ( b: ECLS; c¢: ECL3; d: ECL2) films in
PBS(pH =7.4 37 C)

PCL non-¥ickian

Table 2  Fit line of the curve of cumulated drug releasere

Medium Models Samples Kinetic equations R*
d ECI2 Q = 0.0077t +0.2904 0.8547
Zero order equation
PCL Q = 0.0046t +0. 1256 0.8522
First order kinetic equation kCL2 In(1-0) =-0.0167:-0.3122 0.9320
PCL In(1-Q) = -0.00621z-0.1309 0.8863
PBS o ECL2 Q = 0.0809:'% +0.1208 0.9578
Higuchi square root law
PCL Q = 0.0487/'% +0.0234 0.9578
Hixson-Crowell dissolution equation kCL2 (1-0) = -0.0077:+0.709 0.8547
PCL (1-Q) = -0.0046¢+0.8744 0.8522
. . ECIL2 InQ = 0.3846lns — 1. 8538 0.9835
Ritger-Pappas equation
PCL InQ = 0.4983Int —2.9069 0.9792
3 PCL
PCL.
EC EC»-PCL Ritger-Pappas

Fickian
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Preparation and Drug Release Behavior of Ethyl
Cellulose-gPolycaprolactone Drug Delivery Films

Lei Xu Xiao-min Cheng’
( Anhui Province Key Laboratory of Environmentfriendly Polymer Materials College of Chemistry and Chemical Engineering
Anhui University Hefei 230039)

Abstract  Ethyl cellulose—graft-poly( e-caprolactone) ( EC-g-PCL) graft copolymers with controllable EC
content as drug delivery material were synthesized via ring-opening polymerization in ionic liquid. The
maximum molar ratio of £-CL and EC glucose units calculated by ' HINMR spectrum was 7: 1. The resutls
of atomic force microscope ( AFM) showed that the surface of EC-g-PCL graft copolymer membrane became
rougher with increasing PCL content. The PCL segments in ECg—PCL graft copolymers could crystallize and
the crystallinity gradually decreased with decreasing PCL content. The clear spherulites structure of PCL
segments could not be observed in the graft copolymers with PCL content lower than 20% from polarized
optical micrographs. However the banded spherulites of PCL were formed in the graft copolymers with higher
PCL contents. The weight losses of copolymer films were all greater than that of pure PCL after degradation for
30 days in PBS solution. Moreover the weight loss increased from 2.52% to 8.31% with increasing EC
content. The introduction of EC chain to PCL promotes the degradation of PCL. The drug release results show
that copolymer films with diclofenac have higher values of burst release and cumulative release than PCL. The
drug release kinetics for copolymer films could be described by Ritger-Pappas equation: InQ) = 0. 3846Inz —
1. 8538. The mechanism of drug release was Fickian diffusion. However PCL film shows non-Fickian diffusion
or the combination of diffusion and erosion mechanism.

Keywords Graft copolymers Crystallization Degradation Drug release
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