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Abstract : The long—term use of indwelling urinary catheters can allow bacterial adhesion to their
surfaces, followed by the catheter—associated urinary tract infection. In an attempt to minimize the
bacterial adhesion, various amphiphilic polyurethanes (APUs) were synthesized as potential coating
materials for urinary catheters. By varying composition of the soft segments such as PEO, PTMO, and
PDMS, four different polyurethanes were synthesized. All the APU-coated urinary catheters had the
smooth surfaces and showed higher hydrophilicity, compared to the commercial silicone catheters. In
particular, the use of APUs with the higher PEG content significantly augmented hydrophilicity and
remarkably reduced the total amount of bacteria adhering to the surface. Overall, the APUs prepared in

this study provided the promising potential as coating materials for urinary catheters.
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Figure 1. Synthesis of amphiphilic polyurethanes with different soft segments.
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Table 1. Characteristics of Amphiphilic Polyurethanes

Polymers® Soft segment PEO wt%® o’ B

Pellethane PTMO 89.70£4.75 55.36+0.66
PDMS75 PEO2k/PDMS 25 99.27%+1.36 49.15%=1.51
PDMS50 PEO2k/PDMS 50 96.08+2.67 41.17+4.96
PTMO75 PEO2k/PTMO 25 82471418 37.41%1.24
PTMO75G PEO2k/PTMO 25 83.90+£3.05 40.68£5.98

“Number—average molecular weights of PTMO and PDMS were fixed
at 2000 and 1860 gmol ™', respectively. *Theoretical weight percentage
of PEO in soft segments. ““Advancing and receding angles, respectively,
measured using dynamic contact angle analysis.
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Figure 2. FTIR spectra of amphiphilic polyurethanes.

A -

w

o3 - e - A

gl jud

Fof| Mzzo] =7 UrEMi 44 3 76‘01] wE253 AFAe] 7}
& PEO7} ¥ &
Algr) g8, PTMO75(G) = Pellethaneﬂr H) s w Hz7be
ZA7to) BT e 7he 7}Rﬂbtﬂ ol PEO7} 44 3% o}
‘41’% 7] FM= e‘é g kE:EHe QU] wiolth =

5t PDMS50(6e=41.1774.96) ] 8] PDMS75(6=49.15
+1 51) 2] Fxlzto] & ﬁgiTEi, PEQ2] §hefo] WEFE
do) FKEE & & 3ldch
24 Z2] ke ddelA] AMESEaL Jle Q=8 FlEEl]
T¥sle] SEMoZ B RZ2AE BRI Figure 3). 4
£ FlEER= B0 AR ulAE #do] EAEL e Eel
sioict. wh, kg Elfewo 2 =X H shEHeR: vlg FY
6‘}3 e BHE 7kA 3 QlSdch

o8 FHEER] 23 ZEe) FQ AN S epidermidis 2

P. m1r2b1115‘— O\_Jo‘ﬁ:‘:‘%ﬂ —MPA]ﬁ 7]—E1]E} 4“401] 3t S35

i

O
A}, PEOS] 3“7*01 HolA] zpAo] H2 E‘E%]_—/fi—u Al F2
o] A48 9len, PDMSEY PTMO 8-+ 94314 Zg%
Heto] afF o At F2& AL QT A 2
B S epidermidis®] &2 F}elel AT A5A A
o] 93t Q&L = A& ¢ & UMtk Figure 5= JHHE &
well Wt P mirabilis?] E&38 HolF1 tt. S epider—
midis$} PRI Z 24 B E F3shs o2 BEEH
o g ZEleue el EE o] g FlElE 2R

o
QR=R
=
3z
=]

Silicone

PTMO75

Z2H, A304d A3%, 2006

PDMS75

PDMS50

PTMO75G

Figure 3. Scanning electron micrographs of the catheter surfaces coated with amphiphilic polyurethanes.
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Figure 4. S. epidermidis adhesion to the catheter surfaces coated
with amphiphilic polyurethanes. The error bar is for standard
deviation (7=5).
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