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Controlled Release of Mitomycin C Embedded in a Silicone Elastomer
as a Drug Delivery System

Yasutaka Fujimori

Phycone 6600 FX-8 (FUJI Systems Co., Ltd.) is a new silicone elastomer
consisting of two fluid components, which, when mixed, make it solid. This physical
property (solidity) can be varied by changing the mix ratio of the two components.

The release property in vitro of Mitomycin C (MMC) embedded in this silicone
elastomer was investigated experimentally for the use in cancer chemotherapy.

MMC was permitted to diffuse into a phosphate ballanced saline solution at 37 °C
for 60 days.

The amount of MMC released was affected by the amount of MMC embedded in
the silicone elastomer and the surface area of the composite, and was directly
proportional to them.

It was also affected by changes in the physical property of the silicone elastomer.
The amount of MMC released from the softest composite in 10? times larger than
that from the hardest one. The cumulative amount of MMC released for 60 days by
the former was approximately 53% of the total amount of MMC embedded, while
that for the latter was 0.7%.

The results suggest that regulation of these three factors is sufficient to control
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This silicone elastomer is used by mixing two
fluid components (fluid A and B).

Silicone elastomer used in this experi-
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72t, ZhwwMMCEXR%2imz, FX-8¢&
MMC 27 4 AR ) YHNTERSEL, MMC
HEUETREA 2 ERIL 72, BEIX T N THEE
TTiTo 7.

2. MMC OEEE

Skl MMC 0E& X, E. coli B 11303 (1%
FIFEET ) % F\v» 7z bioassay method TH %
g v 7R (ENEEE) TiTo . (HIER
51 0.00469 ug/ml)

3. ERIBHRE ORI

silicone 250 MMC it & E4A$ 2 =D0K
F ¥, MMC it & ORFR %2 LT O /5 TERR
L7z,

1) EARRERE

B35, 50, 70mm D 3ED ST AT 4 v 7
v — VN OBEEIRE 5V v 2 EIEEIR (DL
T PBS &&d) 5mlic, MMC8mg #&H 7
5 FX-8 (2WESERIL(UTA/BETS)=
1.00) 4g 2ERL , SflRETREL, 9.6, 19.6,



R © Silicone et % A V> 1ARBCMEDURER 2 B 3 % B SE 39

Phycone 6600 FX-8

Fluid- A Fluid-B
| I
—8i— CH=CH. |+ |H —Si—

| |

I |
- —8i— CH, — CH, — Si —
| |
Fig. 2. Experimental equipment

A. This funnel was used for experiments
concerning the surface area.

B. This plastic dish was used for experi-
ments concerning the amount of MMC
embedded in the elastomer and the mix
ratio of the two fluid components.
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Fig. 3a. Relationship between the surface area
contacted PBS by the silicone elastomer and
the amount of MMC release
The amount of MMC released per day is
plotted against time (day). We used 4g of
silicone elastomer (A/B) containing 8 mg of
MMC is used in these experiments. Each point
represents the mean+SD.

* Significantly different (Student’s t test p<
0.05)
a number of samples
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PBS c#fild 2 ZEBEOEVICL T, MMC
ORI ES A S, RETEI.62, 19.63,
38.47 cm*®D MMC #EEEFI» oD 1 HYS72h D
MHEIE, FThEh1HET39.50+4.49 ug/
day, 65.75%16.03 ug/day, 135.0920.50
wug/day, 20H H ©0,79+0.004 xg/day,
1.43+0.34 ug/day, 2,94+0.24 ug/day T »
Sl TRbLRER/MRESVIEY, 1HY:
DO MMC I3 EI2% 5572 (Student’s t
test 5 HLARE, 38R T, p<0.05, Fig. 3a).
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Fig. 3b. Relationship between the amount of
MMC released and the surface area of the
silicone elastomer
The cumulative amount (%) of MMC released
from the silicone elastomer was plotted
against time (day). Each point represents the
mean of two samples.
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Fig. 3c. The cumulative amount of MMC

released for 20 days and the surface area of

silicone elastomer

The former (Y) is proportional to the latter

(X) (Y=—1.84+5.66X r=0.993).

% Significantly different (Student’s t test p<
0.05)

ug/day, 15mg#E: 0.53+0.03 ug/day, 25
mg B 1 0.88+0.08 xg/day), 208 H &,
MMC $#f A &5 mg B 25 mg FED 2 BRI DH
BEEN AN (60HH, 5 mg#E:0.13+
0.0001xg/day, 15mg & :0.21+0.02 ug/
day, 25 mgff : 0.30+0.09 xg/day, Student’s
t test p<0.05 Fig. 4a). £7- MMC#H AES5
mg, 15 mg, 25 mg OFBEHFL» & D MMC O
60H R RERHE X, FyTENTh1.22%,
0.98%, 1.07%TH - 7-. 208K U60HD
BB ETIX, MMC # A &5 mg FctEL25
mgHENEBICE»> - (08, SmgFE:
10.70+3.96 ug/day, 25 mg £ 1 37.20+7.59
ug/day, Student’s t test p<0.05, 60HF, 5
mg F£:22.63+3.07 ug/day, 25 mgHf:
74.77+9.17ug/day p<0.01 (Fig. 4a). &5
WwEBREE(XY) £t MMCHARZ X) &, X
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~~~~~~ : 15 3 . . .
S : 5 53; Fig. 4a. Relationship between the amount of

MMC released and the amount of MMC em-
bedded in the silicone elastomer

The amount of MMC released per day was
plotted against the amount of MMC embedded
in 5g of silicone elastomer (A/B=1.00).
Each point was plotted as the mean+SD.
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Fig. 4b. The cumulative amount of MMC released (I ; for 10 days, II ; for 60

days)

The cumulative amount of MMC released was plotted against the amount of
MMC embedded. The former (Y) is proportional to the latter (X) (I ; Y=
2.61+1.33X, II ; Y=10.67+2.61X). Each point represents the mean+SD.

* Significantly different (Student’s t test, p<0.05)
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Fig. 5a. Relationship between the amount of
MMC released and the mix ratio (A/B) of the
two fluid components of silicone elastomer
Each 5 g of silicone elastomer contained 25 mg
of embedded MMC. The amount of MMC
released per day is plotted against time (day) .
Each point represents mean=+SD, Significant
differences were found among five groups
(one-way analysis of variance, p<0.05).

a number of samples

IZIEOMBE 2R L 72 (20HM 1 Y=2.61+1.33X
r=0.991, 60H 1 :Y=10.67+2.61X r=
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HESEIICS <, DBHERT 2 v
5 Matrix BUBIFIC L8 L 74800
BH oz,

L Lhs, B8P A8k
BoEmB»LIELIERED s hlz0i,
silicone &1F|FTD MMC 3 X T H
INDRFERS>TVwiEhotzl &,
silicone WD MMC D534 D3 H—
TholzZ e ENREREEZ SN, B
KR EBl3 2 ECHBEIREHREED

Table 1. Rates of decrease in MMC released from an A/
B=2.00 silicone elastomer and an A/B=0.33 elas-
tomer for 60 days

A 10D® 60D¢ 60D
1D? 10D 1D

3.00  35.08£8.94% 322.53%£322.53 4 10.57%1.920
* ok *
0.33 8.17+3.42- 650.00+400 - 3.34+0.53

Amount of MMC released at 1st day

At 10th day

At 60th day

Mean+SD (Xx10-%)

Significantly different (Student’s t test p<0.01)
%k No significant difference (Student’s t test p>0.05)
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Fig. 5b. The cumulative amount of MMC released and the mix ratio (A/B) of the two fluid
components (I : Fluid A alone, B alone, A/B=1.00, 2,00, 3.00 II : A/B=1.00, 0,50,

0.33)

The cumulative amount (%) of MMC released from the silicone elastomer in five different
groups ; A/B, fluid A alone, and B alone. The percent of MMC released was plotted
against time. Each point represents the mean of samples,

a number of samples
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silicone % FW/-AR BT UERA %, o
BT 2 FEHTUER, MERETHERTAS &,
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#&| & L, MMC, bleomycin’z &, type I b
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