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Heparin Release from Polyurethane Devices

Sung Ho Kim
College of Pharmacy, Chosun University
(Received April 22, 1987)

The release rate of heparin from monolithic devices composed of raffinose, £-cyclodextrin,
polyethylene oxide (Mw 20,000, PEO), and hydrophobic polyether urethane (biomer) was in-
vestigated. Water soluble raffinose, 8-cyclodextrin, and PEO blended into the biomer provided a con-
trolled release of heparin. The release rate of heparin could be controlled by the content of raffinose,
B-cyclodextrin, and PEO in the devices. The mechanism of release rate increased by the raffinose,
B-cyclodextrin, and PEO may result from the formation of channels and pores in the biomer matrices
following the swelling and the change in the physical structure of polymer net work. Hydrophobic
polyurethane containing raffinose, 8-cyclodextrin, and PEO can provide a hydrophilic antithrom-
bogenic material for prolonged release of heparin.
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Table I—Effect of 5% Saccharide Loading on Polyure-
thane Matrices with 5% Heparin loading.

Wat t9  Heparin fraction®
Saccharide ater conten pan

(%) released (%)
— 5.100 1.000
Raffinose 28.817 41.114
B-cyclodextrin 29.807 41.818
T t ight — ight
2 Water content = wet weight — dry weigh X 100
dry weight
b) Heparin fraction released
eight of released heparin
L X 100

initial loading dose
*All matrices were released for 7 days.

o} vimsld HFE A delelart & ¥
4§37} &% (fractional release rate)& “iel
Wiz givh, Traffinose—sis}®—BMD ¢t 8
-cyclodextrin-#|9}&l-BMD, 8] 483} W&
£ vlmsls F-cyclodextrin® 4} tiuje]a
7F 47t e & Holn glew wRe EA
apolel| wiebd g3 -] Aold Ehy
I U € 4 Uk, BR8] Falez qlEe W
280 Zrlske AL raffinose-33}2-BMD,
9} B -cyclodextrin-#}=&l-BMD & S-rfe] &
84 raffinosest B-cyclodextrine] W= o] ¢
lo]2o)l 4 (channel) ¥ AlF-& ¥4l =
£ sisiale B fFLeR shlsiold W
=" casting FAolA dsial B} m i 2
2L AlolollA € FAEA Rl aEAl
biomero] &j8j4 Bl doidle 434 & §
orf A&l BHEE ¥ 4 ¢lo} casting I
oA Sddelz EA13 szl GFEREe]
device oM A7 A3} 5o gichrt oot A
&3lo] Z7lol burst E3E ElE AL (Fig.
1) 9444l monolithically dispersed matrices
o §A45} 7o,

IER ] S GBe] A 4+ e F 5
2EA casting FolA AR B4k oA
ol oA YAHTD, burstis olF, sisial ub
28] P& AL WK AT FFEo o3
A &S YAo) R oz JAdd,



Fe5als cujol 229l sl Y& 77

3 ool

Ea et

.;:g :‘//0//0/-&/’4‘

<

=%

2

w50

[«] ° o—

g S

5

(5]

Z 10

«

= O O——O O o

g 2)?/?/’_—(1) L L 1 1 1

© 1 2 3 4 5 6 7
Time (days)

Figure 1—Cumulative amount of heparin released
in from polyurethane matrices with raffinose,
B-cyclodextrin, and PEQ loading.

Key: o, 5% PEO; e, 5% raffinose; o, 5%
B-cyclodextrin
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Table I1— Effect of PEQ and Raffinose Loading on Poly-
urethane Matrices with 5% Heparin Loading.

Water content  Heparin fraction

Loading drug (%) released (%)

5% PEO 12.40 1.60

5% PEO- 15.78 38.81
raffinose

*All matrices were released for 7 days.
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Figure 2—Release rate of heparin released from
polyurethane matrices with raffinose, raffinose-
PEO, and 5% heparin loading.
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