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ABSTRACT : Carmustine (1,3-bis(2-chloroethyl)-1-nitrosourea, BICNU) used as antineoplastic drug for the
treatment of brain tumor is not appropriate for the long term delivery, because it has short biological half life.
Therefore, poly(D,L-lactide-co-glycolide) (PLGA) is useful as drug carrier for the long term delivery due to bulk
erosion property. Glycolide monomer is applied to release of BICNU owing to non-toxic and monomeric
components after biodegradation of PLGA. In this study, BICNU-loaded PLGA wafers with or without glycolide
monomer were fabricated by conventional direct compression method for the sustained release of BICNU. These
wafers were observed for their release profiles of BICNU and degradation rates by SEM, NMR, and GPC.
Furthermore, we make multi-layer wafers and compare them with release profiles of conventional wafer. From
these results, drug release of BICNU-loaded PLGA wafers was increased with increasing the glycolid monomer
contents. We confirmed that glycolide monomer and BICNU contents in barrier-layer influenced the drug release
profiles and degradation rate.

Keywords : BICNU, PLGA wafer, glycolide monomer, zero-order profile.
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Figure 1. Multi-layer wafer: three layer system fabricated by
compression.

Table 1. Formulation of the Composition in the
BICNU-loaded PLGA Wafers Containing Glycolide
Monomer (PLGA 8000 g/mole)

Batch  Glycolide monomer PLGA Initial BICNU loading
No. (%) (%) (%)
1 96.15 3.85
2 94.15 3.85
3 5 91.15 3.85
4 10 86.15 3.85
5 20 76.15 3.85
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Figure 2. Water uptake of wafers containing (a) none, (b)
glycolide monomer 5%, and (c) glycolide monomer 20% dur-
ing in vitro release test.
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Figure 3. Mass loss of wafers containing (a) none, (b) gly-
colide monomer 5%, and (c) glycolide monomer 20% during
in vitro release test.

Figure 4. SEM observation of BICNU-loaded PLGA containing (a) none, (b) glycolide monomer 5%, and (c) glycolide monomer

20% after in vitro release test. (X500)
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Figure 5. Molecular weight change of BICNU-loaded PLGA
containing (a) none, (b) glycolide monomer 5%, and (c) glyco-
lide monomer 20% after in vitro release test.
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Table 2. Integral ratio of components of BICNU
loaded PLGA wafer containing glycolide monomer
in NMR assay

Glycolide  Time Components of BICNU loaded PLGA

monomer  (days) wafer in NMR z‘lssay
b b c
0 1.0 0.4 1.2 0.7
none 1 1.0 0.2 0.8 0.4
5 1.0 0.1 0.4 0.2
0 1.0 0.6 2.1 1.1
20% 1 1.0 0.2 0.5 0.3
5 1.0 0.1 0.4 0.2
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Figure 7. The effect of the amount of (a) none, (b) glycolide
monomer 2%, (c) glycolide monomer 5%, (d) glycolide mono-
mer 10%, and (e) glycolide monomer 20% on the release pro-
files of BICNU from PLGA wafer.
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Figure 8. Change of medium pH according to contents
containing (a) none, (b) glycolide monomer 2%, (c) glycolide
monomer 5%, (d) glycolide monomer 10%, and (e) glycolide
monomer 20%.

Eg|H, #2849 Al4%, 2004

Property of PLGA Wafer with Additive 341

*EL‘ —“& 1m°l‘¥ (a)* 7.7 ng oFEo] Y
1 23F Folglth o] o)A 1Y oul9
7] Ul-SollA L] H7HAle] skl wel 2A #
o Fol YEL 9 NZe] Ao kel G
A5 02k e 7 HEE 47] $IEiA
oo A7 S Eo] A WEE 7R
Aoz o] g3 5 & Ao R AFHL) (b= W
S o R3Sl 3.85 %2 FEo] dhFE oAl geo|uo]
o] Wi, =84 AT R 2 S mAA] o
°} Z7) o] a3 AL el & £ g%k o=
F-5oll Aud o2 A2 <kl BICNUZ} Z3k=]o] F77}
o dlo|FollA ks kol e ggFe] A A

)

100

80

60

—&—B: 0% ; C: 60%

—0—B: 0% ; C: 80%
B: 20% ; C: 60%

—¥—B:20% ; C: 80%
B: 40% ; C: 60%

Released BCNU (%)

2 3
Time (day)

(a)

100

80+

—&— B:0%; C:60%
—0— B:0%; C:80%
B:20%; C:60%
—v— B:20%; C:80%
/ B:40%; C:60%
v — 7T
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time (days)
(b)
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0%, and (b) 3.85%.
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Table 3. Formulation of the Composition in the BICNU-
Loaded Multi-layered PLGA Wafers Containing Gly-
Colide Monomer (PLGA 8000 g/mol)

Batch

No BICNU in barrier-layer  Core-layer  Barrier-layer

1 0 60

2 0 80

3 0% 20 60

4 20 80

5 40 60

6 0 60

7 0 80

8 3.85% 20 60

9 20 80

10 40 60
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