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Release of 5-Fluorouracil from Silicone Devices
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The influences of sodium chloride, polyethylene glycol 4000 and 20000 on 5-fluorouracil
release from disk type silicone polymer devices were examined in isotonic phosphate buffer.
These water soluble cosolvent and sodium chloride caused deviees to swell in aqueous media.
Sodium chloride exerted the greatest influence on drug release. The addition of water soluble
cosolvent or sodium chloride to silicone polymeric devices permitted controlled release of
5-fluorouracil, presumably due to the change of the physical microstructure of silicone net-
work, and the solubility and diffusivity of 5-fluorouracil. It seemed that the water soluble drug
was released through the hydrophilic pores or pathways formed in the device by the incorpora-

tion of a water soluble cosolvent or sodium chloride.
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Table I — 5-FU Release and Water - Fraction Pro-
perties of Silicone Rubber Devices Con-
taining Hydrophilic Additives in 5%(w/w)

Additive F(Q/Q.) R(mg/cm?/ Wfx10—*®
X107 day) X107**
None 2.612 0. 658 5,784
Sodium chloride 12.578 3.030 995,700
PEG 4000 6. 984 1. 656 143, 500
PEG 20000 3,187 0. 752 111. 600

@ Fraction of 5-FU released (drug amount relea-
sed per initial loading dose.), *’ Release rate of 5-
FU (drug amount released per initial surface area

) W :-weight

of water swollen device, Wo:wenght of dry device.
*The devices were soaked in phosphate buffer (pH
7.4) for 20 days.

and time.), ¢ Water fracnon(
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Figure 1 — Plots of fraction of drug released versus
time from silicone rubber devices (0.21cm thickness,
1.70cm diameter) containing various water carriers
in 5% (w/w). The initial 5-FU load was 5% (w/w).
The device was soaked in 0.2M phosphate buffer (pH
7.4).

Key: ®, sodium chloride; O, PEG 4000; A, PEG
20000; A, None
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Figure 2 — Photographs of surface structures of
silicone devices containing various additives by
polarizing microscope.

Key: A, without additive; B, with sodium chloride;
C, with PEG 4000; D, with PEG 20000.
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Table Il— Effect of Loading Dose of Polyethylene
Glycol 20000 on 5-FU release and Water
-Fraction in 5% (w/w} 5-FU Silicone
Rubber Device.

Loading dose of F (@/Q.) R (mg/cm?/ W{x107*¢

PEG 20000 x107*% day)x107*®
‘None 2.612 6. 587 5.784
5% 3.187 7.528 111. 600
10 % 4.160 9. 787 263. 200
15 % 4.863 11.670 380. 900

@ Fraction of 5-FU released. ®’ Release rate of
5-FU. © Water fraction. *The devices were soa-
ked in phosphate buffer (pH 7. 4) for 20 days.
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Figure 3 — Plots of fraction of drug released versus
time from silicone rubber devices (0.21cm thickness,
1.70cm diameter) containing PEG 20000 and 5-FU.
The device was soaked in 0.2M phosphate buffer (pH
7.4).

Key: O 15% w/w 5-FU—5% w/w PEG; ® 10% w/w
5-FU—5% w/w PEG; A5% w/w 5-FU—15% w/w
PEG; A, 5% w/w 5-FU—10 & w/w PEG;<,5% wiw
5-FU—5% w/w PEG
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Figure 4—Photographs of surface structures of
silicone devices containing PEG 20000 by polarizing
microscope (100 x).
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Figure 5 —The water—fraction and surface-fraction
with various concentrations of PEG 20000 in 5%
(w/w) 5-FU—silicone rubber device.
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Table [-£ffect of Loading Dose of 5-FU on Drug
Release and water-Fraction in 5% (w/w)
Polyethylene Glycol 20000 Silicone Ru-

bber Device :
Loading dose  F(Q/Q.) R (mg/cm®/ e
of 5-FU %1079 day)x10-2» V710
5% 3.187 0753 1116
10 % 4. 076 1.920 1. 447
15 % 6. 052 4. 385 1. 553

@ Fraction of 5-FU released. ® Release rate of
5-FU. ¢ Water fraction. *The devices were soa~
ked in phosphate buffer (pH 7.4) for 20 days.
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Figure 6 —The water-fraction and surface-fraction
with various concentrations of 5-FU in 5% (w/w) PEG
20000—silicone rubber device.
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Figure 7—Photographs of surface structures of
silicone devices by polarizing microscope (100 x ).
Key: A, 10% 5-FU—5% PEG 20000; B, 15%
5-FU—5% PEG 20000
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