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Abstract: PLGA and PCL copolymersinitiated by carbitol as drug carriers were synthesized by ring-opening polymerization
of L-lactide (LA), glycolide (GA), and e-cgprolactone (e-CL). Implantable wafers were smply fabricated by direct compression
method after physical mixing of copolymers and bovine serum albumin-fluorescein isothiocyanate (BSA-FITC) asamodel
protein drug. The release amounts of BSA-H TC 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 intestind submucosa (SIS), poly(vinyl pyrrolidone) (PVP), and poly(ethylene glycol) (PEG). The wafer
prepared by PLGA and PCL exhibited dow release within 10% for 30 days. But, those prepared by a variety of additives
exhibited the controlled BSA rdease paiterns 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.

Keywords PLGA, PCL, wafer, additives, BSA.

1 ME 3 wafiEo] o]ef gk warkE2 AlXIthARY A1l ofs) AlAE
PR

Ak 2000 B AP oFE A Roke AmAle]l A& 04 ARSI EAe] AL Aok RopollA] tlerat Aefol=e) ¢

WES §i5le) AR A, WaY vEds, B va S, T o) AU AuAe J“El‘ o g e AT Fol) e 4l

Z =R B 1Eg Bol A4A9 ATk ol RO AT Uk AolEES A RUa A4 o Wk} 3] Al oh wel

g 7aes % = 2 Q&) B ATFAC HARE E ‘H ol P olgst AR -

=} 2 9
5 WA Hed 53] AR EAE o83 o HYAlE oF Z}?— o]g3te] FEfO| =L} Tl o] He AL Aot 9FhA
E A o AY ol vhigt slshikgo|ut gane] 2hgol 9 Eol 23t olaA o] i=d| wHFY =5t Helo] F
*} AAZF A= Qlow, wEt ol o] o)Ay AASP
To whom correspondence should be addressed. E-mail; gskhang@chonbuk.ac.kr B AR JAE I Uk Tzl o] AlAlE AmF-Hl o



gl a2 Hd 2 AR Hrbel wE PLGASH PCL S0 2 5-E 4Ewe] WE% 469
2F o oES AYd 4= Q1S Wt ole} Azt golsith &= 3t & 01 M| TR A" EFdoR s4ste] ARgSIlth
o AR LEAE ARESe] o] Fok FAFAR] AA G0l PLGAQ] WH3-guel Ax)¥ EFd(Fsher Soi. Korea Ltd., Korea)S 4
a7t gith A o]eidt o]AE AAE & F-9lo] oFE o] F-2}4 (dunssi chemica Co,, Ltd., Japan)ol] B.#31% ). B3, PCL)]
U Agoate] AgA A B At o]Folxa gl & WA A a7} 2EE(CL, Aldrich, Milwankes, WI, USA)2

olgigt o]Ag Al AHEEE WAl MEAZE ZE|gEto] Fto]l =eto] =(Aldrich) stollA] 7t AAlste] ARg-F3iTh CL
E(PLA), ZEfo|= FEfolZeto| = FFYPAPLCAY? 18]aL ) 5 24 HO - EO(Aldrich)i= A1 §lo] AM&-aalar, whg
F}EREHE(PCL) AP 9o} e el ARl Zeol~E 2] ALg-F 0] 3}EF2A(MC, Jin Chem. Pharm. Co. Ltd., Korea)

= nwA 953 A Fid B2 o2 AP Sof thekst o
7 AR Q) ol nRAR ko] Sibg 2ddhs v
EgamA AEE shal 1A Wold TkEEael ojsiA a7t
o] oo WE A FEE AT F 7] el B
APz QupBP el oFE HWlES ZAs= HriARA FAA
ToF HAART AR H oA = 1 AR o ZalddaZa]s
(FEQ)E: 3} 7] Bolol 3 S 1= o] 3 el
Aol AR gl & 2} Agote] Bel e shet
© S 9%k mEY

=

o
‘1&?
e

mlm

P B
H]
e

19 ox
il
o,
o
(i
=
ey
2
v
[o

a3

= e ST, e a2 2af 7z
& 28" 5 2}@.3132 P PEGE A atAks el A
d H5 2] AR AdS
F3A717] wel *Exﬂﬂ%iiﬁ “‘8. Ljﬂ o 7oA 0‘5}33 EE
& AR ol ZRPEAER PV A ok ddAR

(

2o
oo
LY
2
=
fol
B
N
L
N
NS

o
1
k!
ek

<

-

904 ol 719 FE W oA o AT 5o R &
Ho@ Qlse] AT Foz ol gulo) gor YA AT ¥
Aolu] F4Fo] AN oFEe] WE FYS 9 DA AR

2§85 gk
AANEZ ARE= A7l Sl A 2d<lA iﬂilﬂ A
7 A9l EAEA ek 249 2duel 2 (@9 0% o4

R E SR A ol AAHY) Gl v&ﬁm A%
gol glov] ey 19zA B 24 Age S5 9
OF g Zehl A A4 AR 54 /K g A
IRAEA oFE Y A B PE 2 QA4RN B A

T7F g ok

B AoMe ARSA 18242 PLGASF PCLE A8t A, o
W okE a2 o] F ARl ddlo]HE Azl H7HA=A
A =el PEGSF PVP 181 HAAEe] 9S9t Zelals o]g3ko]
OFE WEATS BRIBIGILL o) ARSI LEALE o]g3le] vl
A AYAZ AHEE] 9 712 ole] PHE e Aol w o] 4
191 dlelsol] ok WS sk A9 ?éﬂﬂli/ﬂ AR
ohel AAARE Arkstel T AR YEAES
, A AT AR o] AR SsE EHO]'OZ] 73

rolak A skt

_l

to [0 Mg 2 m
_ELr_E).i

ol

x|
[ =]

N
[

21 AleF & X2

PLGAS} PCL2] 7HAA| i/ﬂ HakEFo] 134 g/mole?! 7FH]E(TCl,
Tokyo, Jepan)S AHE3I T, PLGAS] HhS A2 A L-ZElol=
(LA)SH %EPO%E}OL(GA, Boehnnger Ingelheim Pharma. GmbH & Co,
KG, France):= ol 2o}Al el o] E(Merck, Germany)oll 4 23] #2473}
o] XF 7Ax3t] ARSI Th LASH GAY FEEMEA 2E| g
2= LH| o] E(Sn(Oct),, Wako Pure Chem. Ind., Ltd., Jpan)© 24417t &<t

=3

&H o AslzZr(Aldich, St Louis, MO, USA)3} CaHoll A
715 stelld AgAskgln whe § aEate] HxE fste]
(Junsg Chem. Co,, Ltd., Jepa"l)JJr o &lo E] 2(Jin Chem. Pharm.
Co. Ltd,, Kored)= HPLC & AMESISITE EAFg Y EA R 2 s
sRelsy] flgt X*‘Eﬂkﬂu}ilﬂuﬂ(GPC) AL oo 28
2 ¥ E(Fisher Sdi., Korea) & AFHE-3I1aL, ETAIEEA] :L-E]/\Elﬁﬂ
(Showa Denko, Japan) S AH&-315it) %lﬂ 4 oFEof gigt WEAE
Flsty] fated B oFEEA AN FFEHI ATCL A%
B A8 AET(ATC-BSA, Sgma-Aldich Co., S. Lotis MO, USA)%
W apdel & 9 Basigich w2k A7 ue WEATS
Rlstazt Az A Hslz2(99), Fehl 3 AR
PEGS} PVPE Sigma-Aldricholl A +9)38to] 218331t
22PLGA2| &M
T S-S JIAAR sle] B2} 8000 gmole] PLGA F5TAIS
LAS} GA9] H|& 827 §3l7] 8le] Alsdd 243} WAYS
o® oaiA Ty e BHE AASIITE AAA 7FRE 0081
g(0604 mmol) 2 EFal 80 mLS & AxH 100 mL 5 Zeks
of Wi o 28 EfS A8l 5A17F 2k 130 CellA &1 &
FE AT 7 3 524 0 mLS AAs Aeow Y
ato] mE] AA1E L-LA 396 g(27.48 mmol)$}t GA 0.79 g(6.87 mmol)
Yo F Zufel 01 M Sn(Oat),03 mLE 2-& T} 130 CollA 24
Z¢ B AN AY BE 3L 18E A sl AAIEIh
(e}

& m e oéo off mY =

> b

F

> mlo

WS T ukE B WA AR 91kl W F S @0
mLs} ololEl 80 mLel Sule] FA F ojz] A=
MCo 350 AZFolE ol§3to] AR F 34 FWINE o] §ale]

L& AL ATHEZE B3 7 st ARAH

23PCLe| &M

T ES JAAR sl FAlE 8000 gmole®] FEFHANE T
A7) fste] A &3 viAYZAT ols) HCI - EOS AR
sto] v 22 BS AAISITE ZIAAl 0081 (0.604 mmol) B
=29 80 mLE & AxH 100 mL 52 ZekaTe ¥ o AE
EFS AREEte] BAIRE Bt 130 CollA Y] T/E AAESITh
F 3 EFAS BT AAsm IpES ’,“:_‘%gi A7
7] AAE CL 4751 g(41.62 mmol)S FA
%%HHEH wE] AAE MC 47 mLE ¥ D}% 53

Cl - EO0S 12 mL 9 $ 2477F 5ot 220l RkAlA F9)

kel =]

u}. “ i agw A 044 4 M%it. L R
]
<3

[ 2 olN \m
I
¥
QL
2
i
rlo
o

A

oA A=A AT

24 gg HAM

MAAS} 33 EAe] SRRt SRS i) A
(Shodex K-802 and Shodex Asshipak GF-510, Japan)S- 717 Futecs GPC

Polymer(Koreg), Vol. 29, No. 5, 2005



470 A olAE - NG AR - ol FE - ol - BAA

A 2=El(Shodex RI-71 detector, Jopan) S E3te] olEdow SR 26 dH 2| UEHH

EFE ol8ste] 06 mUmine] ffow S 7] 74 5 35 dolvlE B3 ATCBSAY] WE/5S Akl

ARk & Hjof] gigh BARRS IR 7]EAIEL] 005 wiked] HIE Aste] FAde AP I Ax3ste] 742t ol E 10 mLo

g A eHTMS)S £33k CDCly(Merck, Germany) S 21| 2 3} Q4HEEE-R(PBS, pH 74) Yol 37 TelA 100 rpme] &%

*H-NMR(Bruker 300, 500 MHz, USA)Z E-3lo] £A15}91t}, IAAFEA G A7l 1 mLe] BN RS FHelsla, &
25BSAS}l FHIIHIE &Rttt 28 S dolz MY At o] QASHE8IS HEFH FUCE BAASE B4 AR
T84 dNEQ] ATCBAE &3t dlolgE Axslr] flst] yls zhdste] WA & 3 247](F4500, Hitachi, Tokyo, Japan)

AR GRS LS Tale 13 o] adxis} g 1 £ o] &3to] FFRAS AN ek WEV|7F k] o]

A7 #Y E3E Yste] BARAVI(SPEX 6750, NJ, USA)S o] pH WslE #Esly] ete] AT QlikekE8-9e] pHE

AHESEe] 1%9] ATCBAE et £35S ¥ 4 3419 AT

7, 10 mge] &S g70] 3 mmel o FU8kaL Caver =T 2.7 Yo 2| FEj kA

25(MH-50Y Cap, 50 tons, Jgpan) = ©]-8-31] “g-20ll4] 20 Kglone] ¢t UFHS e dlolH ] FelE vAE Fhl2kel SEM(S2250 N,

Holl A 5% ek 7Iekste] 3.0<1L0mme] §lelH & A|Z3H ) Hitachi, Japan) S ARE-8te] B3It SEM 418 f18liA] a3kl

FE o] g Halsia 1 9o MES IAHANZ F ZEkean) 2
E{(SC 500K, Emscope, UK)E ©]-83lo] of2< #9]7] 3follA 90x

Table 1. Preparation of WafersL oading Albumin mo} Mzom AE Zasech W A dolss WE B
(o]

& PLGA PCL B9 ARE BAAT, PF 29T Aot TR AAe
Poymer 99 94 89 89 89 89 84 99|94 89 84 ATl o] fate] 714l B o areLol
Abumin 1 1 1 1 1 1 1 1l1 2 1 =ANZIE o] g3l Axs T wAE )

SIS - 5 10 - - - 15 - 5 10 15 o
Colagen - - - 10 - - - - | - - - 340 Y EE

PEG - - - - 10 - - - - - -

e - - - - - 0 - - - - 31 22 ZEEAC| By

o0 0._0
OIOI o/J/:oj B Sn\\‘xf’e

CH3CH,OCH,CH,0CH,CH,0”

CH3CH,OCH,CH,0CH,CH,0OH

Lactide, Glycolide (0] o
Carbitol o

— ? Q
P CH3CHZOCHZCHZOCHZCHZO—PG(;H—O«)X—(C%:Hzfo{»yH
CHg

(a) Carbitol-PLGA

e

®Q Q
CHaCH,0-CHy CHyO-CH,CHOH - (9 ————= CH3CH,0-CH, CHy0-CH;CHZ 0~ C~(CH,)s0-H

Carbitol
s
o O}
0
&

Q o o
CH3CHZ0-CHy CHyO-CHCH;0-C(CH)sOH - —————en CH3CH20'CH2'CH2O'CHZCHZ'O{*C*(CHZ)SO‘}EC*(CHz)sofH
(b) Carbitol-PCL

Figure 1. Schemetic diagram of (a) carbital-PLGA; active chain end mechanism and (b) carhitol-PCL ; activated monomer mechanism.
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Table 2. Synthesisof PCL and PLGA

No. [MI[initiaor] M, ue YiED®) M,r® My/M,®
PCL 68.9 1347900 934 1348400 124
PLGA 66.8 1347900  882° 1347600 154

2 n-hexaneinsoluble 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 () carbitol-PLGA and (b) carbitol-PCL
copolymersin CDCls.
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