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ABSTRACT : Interstitial therapy using biodegradable polymeric device loaded with anticancer
agent can deliver the drug to the tumor site at high concentration, resulting in an increase of
therapeutic efficacy. 1,3—bis (2—chloroethyl) —1—nitrosourea (BCNU, carmustine) is most com—
monly used as chemotherapeutic agent for brain tumors. The design of implantable device is
regarded as an important factor for the efficient delivery of antitumor agent to targeting site. In
order to control the release profile of drug, the release pattern of BCNU with the changes of
various dimension and additives was investigated. The PLGA wafers containing 3.85, 10, 20 and
30% of BCNU were prepared in various shape (dlameter of 3, 5 and 10 mm, thickness of 0.5, 1
and 2 mm) by direct compression method. /n vitro drug release profile of BCNU—loaded PLGA
wafers could be controlled by changing the dimension of the wafers such as initial drug content,
weight, diameter, thickness, volume and surface arga of wafers, as well as PLGA molecular weight
and additives. Drug release from BCNU—loaded PL.GA wafers was facilitated with an increase of
BCNU-loading amount or presence of poly{(N—vinylpyrrolidone) (PVP) or sodium chloride
(NaCl). The effects of various geometric factors and additives on the BCNU release pattern
were confirmed by the investigation of mass loss and morphology of BCNU—loaded PLGA wafers.
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Table 1. List of the Preparation Conditions of
BCNU-loaded PLGA Wafers (n=3)

batch PLGA  drug  weight thickness diameter additives

(gmole) (%) (ng  (mm) (mm)
1 8000 385 25 1.0 5 -
2 3000 10 25 1.0 5 -
3 8000 20 25 1.0 5 -
4 8000 30 25 1.0 5 -
5 8000 10 12,5 0.5 5 -
6 8000 10 50 2.0 5 -
7 8000 10 10 1.0 3 -
8 3000 10 100 1.0 10 -
9 20000 10 100 1.0 10 -

10 90000 10 100 10 10 -

11 8000 10 50 2.0 5 PVP 40%
12 8000 10 50 2.0 5 NaCl 40%
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Figure 1. Chemical structures of (a) BCNU, (b)
PLGA, and (c) PVP.
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Figure 2. X—ray diffraction patterns of BCNU,
PLGA, and BCNU-loaded PLGA particles; (a)
NaCl, (b) BCNU, (c) PLGA, (d) PVP, (e) BCNU
3.85%, () BCNU 10%, (g) BCNU 3.85% with
NaCl 40%, and (h) BCNU 10% with NaCl 40%.
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Figure 3. Effect of drug loading ratio on BCNU
release profiles (1.0 mm thickness and 5.0 mm
diameter wafer).
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Figure 4. Effect of wafer thickness on BCNU
release profiles (10% initial drug loading and 5.0
mm diameter wafer).
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release profiles (10% initial drug loading and 1.0
mm thickness wafer).
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Figure 6. Effect of PLGA molecular weight on Figure 7. Effect of additives on BCNU release
BCNU release profiles (1.0 mm thickness and profiles (2.0 mm thickness and 5.0 mm diameter
10.0 mm diameter wafer). wafer).
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Figure 8. Mass loss of BCNU/PLGA wafer (2.0
mm thickness, 5.0 mm diameter wafer and PLGA
8000 g/mole).
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