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Effect of Polyethylene Glycol on Release of Heparin from Silicone Segment Devices.

Sung Ho Kim
College of Pharmacy, Cho-sun University, Kwang Ju 500, Korea.

Abstract—The influence of polyethylene glycol derivatives on heparin release from cylindrical monolithic
type silicone segment devices was examined in physical saline solution. This water-soluble carrier caused
the devices to absorb the water in aqueous media. The release rate of heparin from the devices was in-
creased as molecular weight of polyethylene glycol was increased. Water soluble carrier incorporated into
silicone segment devices permits controlled release of heparin that otherwise would be released extremly
slowly from the polymer. Heparin released from the silicone segment containing polyethylene glycol showed
the first-order kinetics. Without changing the release-pattern, the release rate of heparin could be controlled
by varing molecular weight of polyethylene glycol, the water-soluble carrier and depleting polyethylene
glycol on the outlayer of devices. The mechanism of release probably showed the creation of pore or
microdomine through the devices secondary to the swelling.
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HEME ¥ 77| —A e Z segment (Dow Corning Corp.) ¢t stanous octoate (Dow Corning
‘Corp.), polyethylene glycol (Sigma Chemical Co.), NaCl (Fisher Scientific Co.), CHCl, (Fisher
Scientific Co.), 200mesh 3] w}-& %8} heparin-Na [porcine intestinal mucosal haparin (Diosynth,
Inc. Chicago, IL. U.S.A))& Ar8-3lg o] 2424 spectrophotometer (Shimazu, UV 210A)
2t w k7] (Thermarry protected L. U.S.A) & Alg-slglch.
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& PEGE 343 /ga]i segmentol & u}2l-2 FUIA LA 7 thLo] stanous octoated Fol
Al EAAA F4 FAFoven (20pm He) ¢ A3t A& %9 F7E AsA A AR Kol
WA Z . SR Az" [EHA monolithic deviced] % &2 5 0mmo]x, Eo]i 25~26mmeo] 9]
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Fig. 1—Influence of various PEG on the fraction
of heparin released versus time for the
1% W /W PEG—94% W /W silicone segment
devices. The devices contained 5% W/W
heparin.
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Fig. 2—The fraction of heparin released versus
molecular weight of 1% W/W PEG con-
taining 94% W/W silicone segment devi-
ces. The devices contained 5% W/W
heparin and released for 20 days.
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Table I—Water-fraction and drug release properties of heparin devices based on silicone seg-

ment containing hydrophilic additives (1% W/W).

PEG F(Q/Q.) x 1072 R(mg/day/cm?) X 107% Wfx107%
None 2.908 1. 050 6. 828
400 3.492 1.225 9. 660
600 3.964 1. 400 66. 620
3, 350~4, 000 4,943 1.719 97.930
6, 000 5. 640 1.974 99. 390
20, 000 6. 977 2.387 107. 000

a) Fraction of heparin released. (amount drug released per initial loading dose.)
b) Release rate of drug. (amount drug released per initial surface area and time.)

¢) water-fraction. (lv_v-;WL)

* The devices released for 20 days.

W : weight of water swollen device.

W, : weight of dry device.
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wmelel Bl Aok o] AL AElE segment HE £FAI LTl Botel () B
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3 s vhal &85 el glon Fig lo] BURE ulhe} o] o] 5o HIEG-S HIBRI ()
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A heparin+B polyethylene glycol=—heparin A+ polyethylene glycol B
K= [hepari.n A —polyethylene glycol B]
(heparin]2 - {polyethylene glycol]®

K& e (formation constant) o] ¢},
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+ B [%8E (membrane barrier) &y #fL(pore) =719 Hol® Al Ao s ol Pk A
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Table II—Release rate of heparin and water-fra-
ction of cylindrical monolithic devices at .
20 days. The devices® were soaked in E
chloroform for 1 hour. : % |- e
PEG F(Q/Q.)x 1072 Wfx 107 e
None 2.796 6. 933
600 3. 348 65.610
3, 350~4, 000 4. 348 92. 080 i | i
6, 000 4.500 95. 980 ! 2 3 e
Soaking time.
20, 000 5. 627 97. 080 . .
Fig. 3—The fraction of heparin released versus
a) The devices contained 1% W/W PEG—5% soaking time for 1% W/W PEG 20, 000—
W/W heparin—94% W/W silicone segment 949 W/W silicone segment devices. The
and released for 20 days. devices contained 5% W/W heparin, were
b) Fraction of heparin released. soaked in chloroform, and released for 20
¢) Water-fraction. days.
= 2
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Wl o los YA KRR (WaterCartien)dl PEGE ¢l shalsl a5t kol
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