Polymer (Korea) Vol 26, No. 5, pp 670~679 (2002)

44 3227 BCNU 3+ PLGA $llo]s 25¢
BCNU 9] wHgel v)x|= &3

R ER S E R R EIE S B R F A S R L Py

4

=2 [~
AEdgte #7022 "EFgstdTd A TEAATA, g AL FdATA
(20024 69 3 4%, 20029 849 169 A=)

Effect of Hydrophilic Polymers on the Release of
BCNU from BCNU-loaded PLGA Wafer

Tae Kun An, Hui Jung Kang, Dae Sik Moon, Jin Soo Lee, Hasoo Seong*,
Je Kyo Jeong™*, Gilson Khang, and Hai Bang Lee*'
Department of Advanced Organic Materials Engineering, Chonbuk National University,
664-14, Dukjin Ku, Chonju 561-756, Korea
*Biomaterials Laboratories, Korea Research Institute of Chemical Technology,
P. O. Box 107, Daejon 305-340, Korea
**Research Center, Samchundang Pharm. Co. Ltd., P.O. Box 289, Youngdeungpo,
Seoul 150-037, Korea
te-mail : hblee@pado.krict.re.kr
(Received June 3, 2002;accepted August 16, 2002)

2 9F: 1, 3-bis[2—chlcroethyl] —1—nitrosourea (BCNU, carmustine) = 214 ¥ Zk X225 ¢
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ABSTRACT : 1,3—bis(2- chloroethyl) —1—nitrosourea (BCNU, carmustine) is one of the effec—
tive chemotherapeutic agents which has been used clinically for treating malignant glioma.
Poly (D,L—lactide - co—glycolide) (PLGA, molecular weight: 20000 g/mole, mole ratio of lac—
tide to glycolide 75 : 15) is a well known biodegradable polymer used as a drug carrier for
drug delivery system. .n this study, we investigated the BCNU release behaviour of BCNU—
loaded PLGA wafers containing poly (N—vinylpyrrolidone) (PVP) or polyethyleneoxide (PEQ)
and the effect of hycrophilic polymers incoporated in the wafers. BCNU—loaded PLGA
microparticles with or without hydrophilic polymers were prepared by a spray drying method
and fabricated into wafers by direct compression. Encapsulation efficiency of BCNU—loaded
PLGA microparticles centaining PVP and PEO was 85~97% and crystallinity of BCNU encap—
sulated in PLGA decreased significantly. Initial release amount and release rate of BCNU
increased with the increasing PVP or PEO amount. Morphological change and mass loss of
wafers during the relezse test were confirmed that hydration and degradation of PLGA would
be facilitated with an increase of hydrophilic polymers.

Keywords . brain tumor, BCNU, hydrophilic polymers, PLGA, microparticles, wafers.
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Figure 1. Chemical structures of (a) BCNU, (b)
PLGA, (¢) PVP, and (d) PEO.
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Table 1. Preparation Condition of BCNU-loaded
PLGA Microparticles Containing PVP and PEO
(PLGA 20000 g/mole)

b;t(f‘h }z}g P;i? initial BONU loading (%) I(E;)
1 - - 10 99
2 5 - 10 95
3 10 - 10 94
4 20 - 10 95
5 30 - 10 97
6 40 - 10 94
7 - 5 10 89
g8 - 10 10 85

“EE: Encapsulation efficiency.
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Figure 2. SEM microphotographs of BCNU —loaded

PLGA microparticles containing PVP and PEO. (a)
BCNU 10%/PLGA (X 600), (b) BCNU 10%/FVP 10%/
PLGA (X 600), and (c) BCNU 10%/PEO 10%/ PLGA
(X 600).
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Figure 3. X—ray diffraction patterns of BCNU, PLGA,
and BCNU-loaded PLGA microparticles containing
PVP and PEO. (a) BCNU, (b) PLGA, (¢} BCNU/
PLGA, (d) PVP, (e) PEO, (f) BCNU 10%/PVP/ PLGA,
and (g) BCNU 10%/PEO/PLGA.
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Figure 4. DSC thermograms of BCNU, PLGA, and
BCNU-loaded PLGA microparticles containing PVP
and PEO. () BCNU, (b) PLGA, (¢) BCNU/PLGA,
(d) PVP, (e¢) PEO, (f) BCNU 10%/PVP/PLGA, and
(g) BCNU 10%/PEO/PLGA.
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Figure 5. Effect of additives on BCNU release from
PLGA wafers containing (@) none, (b) PEO 10%, and
(c) PVP 10%.
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Figure 6. Effect of PVP amount on BCNU release
from PLGA containing (a) PVP 5%, (b) PVP 10%,
(¢) PVP 20%, (d) PVP 30%, and (e) PVP 40%.
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Figure 7. Effect of PEO amount on BCNU release
from PLGA containing (a) PEO 5% and (b) PEO
10%.
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Figure 8. Mass loss profiles of BCNU/PEOQ/PLGA
wafer. (a) PEO 5% and (b) PEO 10%.
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Figure 9. Photographs of surface of 10% BCNU—loaded PL.GA wafers with or without PVP. (a)

wafers and (b) BCNU/PVP 20%/PLGA wafers.
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