Polymer(Korea), Vol. 29, No. 5, pp 468-474, 2005

o J& do

o nz oy (m

CHlE] MetH|2A M1 U gtMdxi=e] &Il mE
PLGA2} PCL QlI0|HZ25E] 2&R0Ie| HENS

B & OIS - MTA" . ASM* - OIZE - Ol - YUM'
AY oL DA - Uegas, WFRGATY AR

(20054 549 239 "<, 20054 74 199 A=)

The Release of Albumin from PLGA and PCL Wafers
Containing Natural and Synthetic Additives for Protein Delivery

Hoon Hyun, Jae Ho Lee, Kwang Su Seo*, Moon Suk Kim#, Jhon M. Rhee, Hai Bang Lee*, and Gilson Khang'
Department of Polymer - Nano Science and Technology,
Chonbuk National University, 664-14, Dukjin Ku, Jeonju 561-756, Korea
*Nanobiomaterials Laboratories, Korea Research Institute of Chemical Technology,
P. O. Box 107, Yuseong, Daejon 305-506, Korea
(Received May 23, 2005;accepted July 19, 2005)

B deH2A F| Bl os) F|AIE PLGASH PCLS FEfo|=, ZetelFejels, Telu spzasEe] %
ol oaid B ©1F FHLEAE o83 ol4Y solul= Pubatet md v R LYY

%

s

%

nule] 22ld £ Fo 48 GFY Qe 1has] Azt dolH e Gl BEFE FFSHVIE A
g3t 8% 7w oJaid FHEAAT. £F ool dRTle) WEATL Fopl, 2¢ANstRA, FdvE
2%, a1 g T 2 A/AE B3 2= PLGASH PCLET FH]E dolsjol o] ekrale)
£2 309 59 109 PITHe) =¥ WHEATS Brh 2ev WRE R dolHE Ak g mekq o
Autg el WEASS BTh teo] Ty agERsEA 22 HAAEE TR dolde FHEHEY

£, Boldua2eEs 2o PUARE T4 dolniut 07 BEe] AFL Bk oleld ol 4Y doluzre
wuyiel wae AAARel WS B 4 24 5 S AU

i)
(@

Abstract: PLGA and PCL copolymers initiated by carbitol as drug carriers were synthesized by ring-opening polymerization
of L-lactide (LA), glycolide (GA), and eaprolactone (e-CL). Implantable wafers were simply fabricated by direct compression
method after physical mixing of copolymers and bovine serum albumin-fluorescein isothiocyanate (BSA-FITC) as a model
protein drug. The release amounts of BSA-FITC from wafers were determined by fluorescence intensity using the fluorescence
spectrophotometer. Also, the release behavior of BSA-FITC on wafers was controlled by adding the additives such as
collagen, small intestinal submucosa (SIS), poly(vinyl pyrrolidone) (PVP), and poly(ethylene glycol) (PEG). The wafer
prepared by PLGA and PCL exhibited slow release within 10% for 30 days. But, those prepared by a variety of additives
exhibited the controlled BSA release patterns with a dependence on the additive contents. Furthermore, the wafers containing
natural materials such as collagen and SIS showed more zero-order release profile than that with synthetic materials such
as PVP and PEG. It was confirmed that the release of BSA from implantable wafers could be easily controlled by adding
natural additives.
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Table 1. Preparation of Wafers Loading Albumin

% PLGA PCL
-Polymer 99 94 89 8 89 89 84 9919 8 84
Albumin 1 1 1 1 1 1 1 1 1 2 1

SIS -5 10 - - - 15 -|s5 10 15
Collagen - - - 10 - - - - - - -
PEG T
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Figure 1. Schemetic diagram of (a) carbitol-PLGA; active chain end mechanism and (b) carbitol-PCL; activated monomer mechanism.
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Table 2. Synthesis of PCL and PLGA

No.  [M)[nitiator] M, e

PCL 68.9 134-7900 93.4°
PLGA 66.8 134-7900 88.2°

Yield(%) M,,o° M,M, ¢
1348400 124

134-7600 1.54

“ n-hexane insoluble part. ® n-hexane/ethyl ether (4:1) insoluble part.
¢ Determined by 'H NMR. “Measured by GPC (based on standard polystyrene).
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Figure 2. 'H-NMR spectrum of (a) carbitol-PLGA and (b) carbitol-PCL
copolymers in CDCl.
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Figure 4. The change of pH in (a) PCL/SIS and (b) PLGA/SIS wafers.
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