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ABSTRACT

We used the photoreactive poly(allylamie) (PPA) as
the hydrophilic membrane to control the release of
drug from polyurethane(PU). PPA was covalently
bonded onto PU surface through the highly reactive
nitrene intermediate upon UV light irradiation
(3.3mW/cm’) at 254nm for 5min. Thus the release rate
of rifampicin from PU surface was controlled. To
know the characteristics of PU surface bonded with
PPA, we measured the ATR-FTIR, ESCA, Static
Contact Angle and SEM. From these, we suggest that
PPA as a hydrophilic membrane is enable to control
the release rate of a hydrophobic drug from polymer

without the change of bulk property.
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RESULTS AND DISCUSSION
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Table 1. Static contact angle of PU disk covered with

immobilized hydrophilic polymer membrane.

Sample Mean SD
PU control 76.7 4.56
10%Rif + PU 61.5 2.90
20%Rif + PU 69.8 2.18
30%Rif + PU 59.0 3.50

(10%Rif + PU)-PPA0.1 70.7 225
(10%Rif + PU)-PPA0.5 745  6.03
(10%Rif + PU)-PPA1.0 813 645
(10%Rif + PU)-PPA2.0 694 304
(20%Rif + PU)-PPA0.1 898 112
(20%Rif + PU)-PPA0.5 817 598
(20%Rif + PU)-PPA1.0 725  6.88
(20%Rif + PU)-PPA2.0 665  2.59
(30%Rif + PU)-PPAQ.1 717 775
(30%Rif + PU)-PPA0.5 632 379
(30%Rif + PU)-PPA1.0 628 3.6
(30%Rif + PU)-PPA2.0 567  3.95
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Fig 1. ATR-IR spectra of PU disks mixed with
different amount of rifampicin. No specific change of
spectrum is not observed with increase of rifampicin
loading,

(1) PU Control

(2) (20%Rit+PUY

(3) (20%Rir+PU)-PPAO.1
(4} (20%Rif+PU)-PPAO.5
{5) (20%Rif+PU)-PPAL.O
(6) (20%Rif+PU)-PPA2.0
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Fig 2. ATR-IR spectra of (20%Rif+PU) disks covered
with photochemically immobilized polyallyamine
membrane in different thickness. The dotted lines
indicates the changing peaks of IR spectra as the
thickness of immobilized membrane increases.
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Characteristic absorption peaks by the stretching of
carbonyl groups, by the sp2-hybridized carbons of the
aryl groups and by the C-O stretching of ether groups
disappear at 1700cm’”, 1524cm™, 1105cm” respectively
as the membrane thickness increases.
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Fig 3. ATR-IR spectra of (20%GM+PU)-PPA disks
covered  with  photochemically — immobilized
polyallyamine membrane in different thickness.
Characteristic absorption peaks by the stretching of
carbonyl groups, by the sp2-hybridized carbons of the
aryl groups and by the C-O stretching of ether groups
disappear at 1700em-1, 1524cm-1, 1105cm-1
respectively as the membrane thickness increases, as
is the case of (Rif+PU)-PPA disks.

(e} QU RI+PY) (d} 30%Rif+PL)

Fig 4. Surface morphology of (Rif+PU) film with
different rifampicin loading, observed by SEM. As the
the rifampicin loading increses, the number of
particles of rifampicin on the surfaces of the films
increases. Numerous crystals of rifampicin is
observed beneath the surface of (30%Rif+PU) film.
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Fig 5. Cross sectional morphology of (Rif+PU) disks
observed by SEM. Rifampicin exists as separated
domains in the PU matrix, however the distribution is
very even in the case of (10%Rif+PU) disk and
(20%Rif+PU) disk. As the load of rifampicin
increases, the size of antibiotic particles increases and
the distance of paticles decreases. In the (30%Rif+PU)
disk, the rifampicin particles exists as large lumps
and are connected among them.
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Fig 6. Surface morphology of (Rif+PU)-PPA films

(c} (20%RiM+PU-PPALD

covered  with  photochemically  immobilized
hydrophillic membrane by spraying photoreactive
polyallyamine solutions of different concentration,
observed by SEM.
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Fig 7. Cross sectional morphology of (Rif+PU)-PPA
disks covered with photochemically immobilized
hydrophillic membrane by spraying photoreactive
polyallyamine solutions of different concentration,
observed by SEM.
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