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5 mL 60°C Nano Z Malvern Instruments UK
10 min 0.22 pm
MT1 ~ MT4 1 mg/mL 0.22 pm
PETLA1 ~ PETLA4 1 . 3 .
3 3 mL PBS
'H-NMR ARX-400 pH 7.4 MWCO 7000 USA
400 MHz Bruker Switz. 50 mL.  PBS pH 7.4
CDCl, T™MS . 37+0.5 C 120 r/min
Waters2695 GPC 3 mL
Waters USA Waters-2414 PBS Perkin
HT3 + HT4 + HT5 THF Elmer USA
1 mL/ 4 PETLA
min 30°C. LA/TMC 3:7 mol/mol mPEG
JEOL JEM 1010 Japan M/ C =2000 T=160C t=12h
0.5 mg/mL
Formvar PETLA 1
1% : "H-NMR 2
CMC F-4500 03.38 H* 63.65 H mPEG
Hitachi Japan 350 ~ 500 nm PLA
335 nm 05.17 H° 61.53
6% 107" mol/L H' PTMC 54.25 H
L5/ Ly 52.06 H' . "H-NMR
CMC. .GPC  '"H-NMR
Waters USA 0.01 mol/I. ~ NaNO;
1 mL/min 30°C L.
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' Fig. 1 Synthesis of copolymer PETLA

Table 1 'H-NMR and GPC characterization of PETLA copolymers

Feed® Product® © Yield
Copolymer M, b M.,* M "d M, M nd
mPEG: LA: TMC mPEG: LA: TMC %o
PETLA1 11.5:30:70 3000 18.5:35.1:64.9 2600 2900 1.05 75.5
PETLA2 5.4:30:70 4000 6.7:33.2:66.8 3900 4100 1.25 89.7
PETLA3 3.8:30:70 5000 3.7:28.8:71.2 5300 5300 1.43 9%.1
PETLA4 2.9:30:70 6000 2.5:29.1:70.9 6800 6700 1.53 89.7

# Mol ratio of mPEG LA TMC " Calculated molecular weight of PETLA copolymer based on the feed ratio of mPEG LA and TMC ¢ Determined from the

integrations from 'H-NMR spectra ¢ Obtained by GPC with respect to polystyrene standards
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Fig. 2 'H-NMR spectrum of block copolymer PETLA2
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- 3 Plots of the intensity ratio I3g5//373 from pyrene emission
spectra versus concentrations g/L. of copolymers from PETLAI to

PETLA4 in tri-distilled water

GPC chromatograms of micelle MT1 from which peak
molecular weight of MT1 and PETLAl were 241919 and 2363

respectively

Table2  Micelles molecular weight and size analysis through GPC and
DLS

Micelles M, of micelle® M, of copolymer"  Diameter nm "

MT1 277500 2700 32.7+5.3
MT2 462200 4000 48.3+6.4
MT3 644800 5100 61.3+10.2

2 GPC result ” DLS result

5 MTI

30 ~ 40 nm 2 DLS
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- 5 Transmission electron micrographs of micelle MT1 composed ' Fig. 6 9-NC release profile from MT1 to MT4
of copolymer PETLA1
9-NC
7 9-NC 6
6 3% MT
MT1~MT4 PBS  pH 7.4 37°C MI1 > MI2 > M3 >
Zh MT4.
2h
40 h 40% ~55% NG
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MICELLIZATION AND DRUG CONTROLLED RELEASE OF AMPHIPHILIC
METHOXY POLY ETHYLENE GLYCOL -5-POLY D L-LACTIDE-co-
TRIMETHYLENE CARBONATE

GAO Jieming' GUO Yingzhi® GU Zhongwei® ZHANG Xingdong’
U College of Material Science and Engineering ~ Southwest Jiaotong University ~Chengdu 610031
% National Research Institute for Family Planning Beijing 100081
3 National Engineering Research Center for Biomaterials ~ Sichuan University ~Chengdu 610064

Abstract Amphiphilic block copolymers PETLA composed of D L-lactide trimethylene carbonate TMC and
methoxy poly ethylene glycol ~mPEG were synthesized with ring-opening copolymerization . Initiation of D L-LA
and TMC copolymerization with mPEG provided to manipulate the molecular weight of the hydrophobic block.
Copolymer characterization with ' H-NMR and gel permeation chromatograph GPC illustrated the final copolymer
compositions were agreed with the theoretical values in feeding doses. Studies on micellization and drug controlled
release behaviors of copolymer PETLA were performed with fluorescence spectroscopy GPC  dynamic light
scattering DLS  transmission electron microscope  TEM  and ultraviolet spectroscopy UV . Micelles of MT1 to
MT4 were prepared from PETLA1 to PETLA4 respectively. Fluorescence technique with pyrene as hydrophobic
probe was used to study the formation of core-shell type micelles. As a result the critical micelle concentration
CMC of PETLA was decreased from 5x 107 ¢/ PETLA1 to2.5x 107" g/ PETLA4 with the increase of
chain length in hydrophobic block while keeping constant corona-forming block. GPC characterization was used to
describe the aggregation behavior of copolymers in selective solvent by which the molecular weight of micelles was
determined and it was increased obviously from MT1 277500 Dalton to MT3 644800 Dalton . Consistent to
GPC results DLS tests indicated the micellar diameters from MT1 to MT3 were increased from 30 nm to 60 nm.
This would be related to the following reasons the length of the hydrophobic block determined the space each chain
required in the core and the block copolymer with high hydrophobic length needed more core space to form larger
micelles. TEM photograph illustrated that micelles MT1 had typical core-shell structure and regularly spherical
morphology with the diameter of 30 ~ 40 nm after negative staining by phosphotungstic acid. Taking 9-nitro-20 s -
camptothecin  9-NC  as model drug release profiles in vitro shown that the release behavior of 9-NC from micelles
was in controlled manner and nearly in zero order after the initial burst release. The release rate decreased from MT1
to MT4  this was because the micelles composed of high hydrophobic composition could form large hydrophobic core
and could encapsulate more drags through strong hydrophobic interactions and the incorporated drug would take
relatively long time to overcome the hydrophobic interaction then diffuse across the polymer matrix to the medium.
Based on the results given above micelles with hydrophobic part composed of D L-lactide and TMC were not only
help to control the release behavior of hydrophobic drug but also help to alleviate local inflammation response which
was elicited by acid production biodegraded from poly D IL-lactide . In conclusion novel copolymer micelles could
open new opportunities for the delivery of poorly soluble anticancer drugs.
Keywords Biodegradable ~ Methoxy poly ethylene glycol -b-poly D I-lactide-co-trimethylene carbonate

Micelle Controlled release





