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Preparation and Dissolution Properties of
Ftorafur-Galatin Microcapsules
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(Received August 25, 1990)

Gelatin microcapsules containing Ftorafur, a hydrophilic anticancer agent, were prepared with con-
gealable disperse-phase emulsification method. The preparation was based on dispersion of ftorafur-
gelatin solution with Tween #40 or Span #20 in liquid paraffin. A cationic surfactant, benzethonium
chloride, was used to prevent the microcapsules from aggregation. In the case of microcapsules
prepared with Tween #40 or Span #20, mean particle size decreased and narrow size distribution was
observed. The intrinsic dissolution rate of ftorafur in microcapsules with 1% span #20 was 8.5 times

lower than that of intact ftorafur.
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Scheme I— Preparation of F-G microcapsules.
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Figure 1—Scanning electron micrograph of Ftorafur-
Gelatin microcapsule without surfactant and hardening.
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Figure 2—Scanning electron micrograph of Ftorafur-
Gelatin microcapsule without surfactant and hardened
for 1 hr.

A: before dissolution, B: after dissolution

A B
Figure 3—Scanning electron micrograph of Ftorafur-
microcapsules with surfactant and hardened for 1 hr, in
for 24 hrs.
A: before dissolution, B: after dissolution
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Figure 4—Scanning electron micrograph of Ftorafur-
Gelatin microcapsule with 1% Twen #40 and hardened
for 1 hr.

A: before dissolution, B: after dissolution

Figure 5—Scanning electron micrograph of Ftorafur-

Gelatin microcapsule with 1% Span #20 and hardened for
1 hr.

A: before dissolution, B: after dissolution

Table I— Ftorafur Content of F-G Microcapsufes? With-
out Surfactant.

Hardening No

. . 30 mins 1 hr 4 hrs 24 hrs
time hardening

Content (%) 10.17 9.34  9.32 9.33 9.33

2Prepared with theoretical content of 11.76% ftorafur

Table II— Ftorafur Content of F-G Microcapsules Har-
dened for 1 hr.

Micro- Microcapsules B? Microcapsules C¢
capsules

A® 0.5%9 1% 0.5% 1%

Content
(%)

9.32 9.14 9.02 9.71 9.50

“Prepared with theoretical content of 11.76% ftorafur:
without surfactant

bPrepared with theoretical conetne of 11.63%, 11.49%
ftorafur; with Tween #40

‘Prepared with theoretical content of 11.63%, 11.49%
ftorafur; with Span #20

dPercent of surfactant used
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Figure 6—Dissolution profiles of Ftorafur from F-G
microcapsules without surfactant in pH 1.2 buffer.

* : no hardening, @: hardened for 30 mins, 0 : hardened
for 1 hr, m: hardened for 4 hrs, < : hardened for 24 hrs,
@ : Ftoraful powder
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Figure 7— Dissolution profiles of Ftorafur from F-G
microcapsules with surfactant and hardened for1 hr, in
pH 1.2 buffer.

% : with 0.5% Tween #50, @ : with 1% Tween #40, J:
with 0.5% Span #20, m: with 1% Span #20, <: without
surfactant
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Figure 8 —Dissolution profiles of Ftorafur from F-G
microcapsules disk in pH 1.2 buffer
: intact Ftorafur
: without surfactant and hardened for ! hr
: with 1% Tween #40 and hardened for 1 hr
: with 1% Span #20 and hardened for 1 hr

mne e

Table Ill—/ntrinsic Dissolution Rate of Ftorafur and
F-G Microcapsules

Microcapsules

Ftorafur Ad BY Ce

Intrinsic
dissolution rate. 1.60 3.92x10-14.52x10-11,89 x10-!

(mg/cm2-min)

aWithout surfactant, >With 1% Tween #40, With 1%
Span #20
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