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Drug loading content (DLC) (% ) =

The amount of drug in micelles
The amount of drug —loaded micells

x 100 (1)

Drug entrapment efficiency (DEE) (% ) =

The amount of drug in micelles
The amount of drug added initially
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Fig. 1 TEM images of blank (C-L)-E,;micelles (a), IMC-loaded ( C-L)-E,, micelles (b), and VE-loaded (C-L)-E,,micelles(c)
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Fig. 2 TEM images of blank ( C-DL)-E,,micelles (a), IMC-loaded ( C-DL)-E,, micelles (b) ,and VE-loaded ( C-DL)-E,;micelles (c¢)
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Fig. 3 Change of the micelle diameter with the magnitude
of K

The micelles were formed from ( C-L)-Ey-blank ( ll);
(C-L)-Ey-IMC (@) ; (C-L)-Ey-VE (A); (C-DL)-
Eyp-blank ([0); (C-DL)-E,-IMC (O); and (C-DL)-
E,-VE ( A); The detection angles altered from 45° ~
120°, (n=3)

Table 1 Laser light scattering characterization of blank and drug-loaded micelles formed from ( C-L)-E,, and ( C-DL)-E,, copolymers

Block copolymer R, R, R,/Ry,
(C-L) -E,y-blank 95 26 3.66
(C-L)-Ey-IMC 104 25 4.54
(C-L)-E,-VE 112 28 3.98
(C-DL) -E,,-blank 49 56 0.87
(C-DL)-E,,-IMC 58 27 2.12
(C-DL)-E,,-VE 65 25 2.56

Table 2 Drug loading efficiency and drug entrapment efficiency of IMC and VE loaded P( CL-co-LA)-b-mPEG block copolymer micelles

Drug loading

Drug entrapment

Block
e efficiency efficiency
copolymer
mC VE IMC VE
(C-L)-E,, 12.2 19.7 22.6 43.7

(C-DL)-E, 18.5 20.8 48.7 50.5
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EFFECT OF DRUG INCORPORATION ON THE MORPHOLOGY OF
AMPHIPHILIC BLOCK COPOLYMER MICELLES

GUAN Yang', LIN Hui*, CAI Xiujun®, JIANG Hongliang' , TU Kehua', WANG Liqun'
(" Department of Polymer Science and Engineering, Key Laboratory of Macromolecule Synthesis and Functionalization,,
Zhejiang University, Hangzhou 310027)

(* Sir Run Run Shaw Hospital, College of Medicine, Zhejiang University, Hangzhou 310016)

Abstract Two model drugs, indomethacin and vitamin E ( @-tocopherol ) , which have different physical stae
and similar hydrophobicity ,were incorporated respectively into polymerc micelles in aqueous media by dialysis
method. The micelles were formed from two types of biodegradable amphiphilic block copolymers based on
methoxy poly ( ethylene glycol) (mPEG) as a hydrophilic block and either crystalline poly ( e-caprolactone-b-L-
lactide) (P ( CL-b-LLA )) or amorphous poly( e-caprolactone-b-D,L-lactide) (P ( CL-b-DLLA)) as a
hydrophobic block. The morphology and drug loading property of the polymeric micelles were characterized by
transmission electron microscopy ( TEM ), laser light scattering ( LLS ), ultraviolet ( UV ) spectroscopy
measureemnts. It was found that incorporating drugs into the micelles resulted in significant changes of the
micellar morphologies. The different behaviors of the morphological change depended mainly on the crystalline
property of the core-forming blocks. The morphology of micelles formed with P( CL-b-LLA ) -b-mPEG changed
from short rod-like cylinders to wormike ones; whereas those formed with P( CL-6-DLLA ) -b-mPEG changed
from spheres to cylinders. In addition , the transformation of the micellar morphologies upon the drug entrapment
was influenced by the hydrophobicity of the drugs more significantly than by the physical state of the drugs,
while the drug loading amount was affected by the comatibility between carriers and drugs. Much more liquid-
like drugs were entrapped in the amphiphilic copolymers with non-crystalline core.

Keywords Block copolymer micelles, Drug, Morphology, Drug loading property





