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Heparin Release from Polyurethane-Polyethylene
Oxide-Polypropylene Oxide Device
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The release of heparin from monolithic devices composed of different ratios of polyethylene
oxide- polypropylene oxide (PEQ-PPO) and hydrophobic polyurethane was investigated. The release
rate of heparin could be controlled by varying the PEQO-PPO content. The heparin release rate from
the devices increased as the content of PEQ-PPO in the devices increased. The release mechanism
may be associated with creation of micro-channels and pores through the devices following the
change in the physical structure of the polymer network. Hydrophobic pélyurethane containing PEO-
PPO can provide an antithrombogenic material for prolonged release of heparin from a heparin

blended system.

Keywords—heparin, prolonged release, nonthrombogenic polymer, polyurethane, polyethylene

oxide-polypropylene oxide
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Table I —Effect of PEO-PPO Loading on Polyurethane
Matrices with 5% Heparin Loading.

PEO-PPQ Heparin fraction Cumulative amount of

loading released heparin released
(%) N )] (mg/cm?)
0 1.0029 -
5 63.25 4.269 x 1071
10 94.75 4558 x 1071
15 98.39 4524 x 107!

All matrices were released in disﬁlied water for 7 days.
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Figure 1—Cumulative amount of heparin released from
polyurethane matrices containing 5% (w/w) heparin and
different PEO-PPO loading.
Key: o, 5% PEQO-PPO/polyurethane; ©, 10% PEO-
PPO/polyurethane ; A, 15% PEO-PPO/polyurethane

)

2 vl #absiA Elmz 4g4 =
gjpaleke] £ F4of duiwl &3l Fa clxtm
PEO-PPO7} #&351= 7oz AJ7zt=it),
casting #AellA, 4
elol] FdslAl FAlse] HEviz el
44 18291 PEO-PPO7} AA4E vl
A2se Fz= 27]= PEO-PPOY] H’S}%Oﬂ 2
Z3}m, PEO-PPO 232kl webd #|s}al sh4)
o] 2xslu g s}zl utE o] FrtelAl "ok,
a2y FAE el Fxob ZEle] e
%4l domainc] Wom FAEE xdd Aol
o}, =3 ARolA AAAeR EAde 484
T2l PEO-PPOE tis|Aoldleln]zof £-3)
438l AlgE ALl casting
o= TU HAb AeE EAjsimzE oAt
3 °1£T+9] AA= Bofst

[oh

AgA aLEAR]

Sl 2,

1 PEO-PP04 soike 20%
(w/w)E ZRA7L skel £33 A8
Az3 &2=-PEO-PPO-UMDE+F-E ] s}l

Slole tlufel A2 HE e &ty wls 171

Table II—Effect of Heparin Loading on Polyurethane
Matrices with 20% PEQ-PPQO Loading.

Heparin  Heparin fraction  Cumulative amount of
loading released heparin released
(%) (%) (mg/cm?)
5 98.91 7.525 x 1071
10 51.66 8.198 x 1071
15 19.51 8.281 x 1071
20 14.75 8.301 x 101

All matrices were released in distilled water for 7 days.
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Figure 2—Cumulative amount of heparin released from
polyurethane matrices containing 20% (w/w) PEO-PPO
and different heparin loading

Key: o, 5% heparin/polyurethane; ¢, 10% heparin/
polyurethane; A, 15% heparin/polyurethane; &, 20%
heparin/polyurethane

w2 As= Table 119+ 2o},

5% (w/w) ¥l 5121209 (w/w) PEO-PPO-U-
MDJsk [10%(w/w) & 5t21-209% (w/w) PEO-PPO
UMD #bole] Fuixie} dlala] whaebs ]_7;}
o g)ubEl Halek 2ol wpR ZrhAe Wol: 9l
o1} v oAl S Jepn A @k, AuiExt
A oFgeldt shEe] Sa8 Fol HaHmE
il B Aol 45l dgield) 2ot Frbshd A

7t @sislel St Aasd ddde)
. 13219 PEO-PPO7}
HE Tof HEEo] ﬂm%ﬂ_m%%_%%%

J. Kor. Pharm. Sci., Vol. 18, No. 4(1988)



1/2 A A

1.00

0.10

Release rate of heparin (yg/cm?%min)

0.05
0.04

6

/'t ()
Figure 3—Release rates of heparin released from poly-
urethane matrices with different PEO-PPO and heparin
loading.
Key: 0, 5% PEO-PPO/5% heparin;©, 10% PEO-PPO/5%
heparin; A, 15% PEO-PPO/5% heparin; &, 20% PEO-
PPO/5% heparin

o}, dlatel Hatekat oA dals Ykt
o #AE 584 nEAl PEO PPO9| -3k
of Fz ofEsta vk, e Aok K
off oA oFEatEol 4As]m? Rilgko]
ztz7IAb Aowd LgA] aEAe] b3
Aol Lol wiZo] dofuix] ¢z 4l
2| A e, 2

- casting FAelA sizial A} random A
ez Balslo} disial QIAbE Alolol] Mz A=
of glche] wlZo] fojslnz phe F-3}gkelAjut
tulela 2143 A8 YAAAE &2 F U
om B3] tjulo]la Fwoat EAjse AR
Azt ALsA AEA HE2A wgel
o)3lo] burst effect’t Dolxie}, o]A-& AUuiA
o] monolithic dispersed matrix®] 54 °]D}

QA e H = (0,04 ug/cm? - min)® o] 4t

ko
A3
o

2 o

J. Kor. Pharm. Sci., Vol. 18, No. 4(1988)

1.00

0.10

Release rate of heparin (yg/cm?2/min)

0.05
0.04

2 4 6 8 10 12 14

Jt (hn)
Figure 4—Release rates of heparin released from poly-
urethane matrices with different heparin and PEO-PPO
loading.
Key: 0o, 5% heparin/20% PEO-PPO; ©, 10% heparin/
20% PEO-PPO; A, 15% heparin/20% PEO-PPO; &,
20% heparin/20% PEO-PPO
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