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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.

Keywords : amphiphilic polyurethane, urinary catheter, bacterial adhesion, poly (ethylene oxide).

N E HlE 9, H5A, ey ol 2
ek 2% Age) Aag 918

0] =
TTo whom correspondence should be addressed. M**Eq’ O]T 40% 07]- ‘”‘i(urmary traCt)ﬂ' 44—330]
E—mail: jaehyung@khu.ac.kr oA %Ur.l_g E3], HAdegz7ro] 80% o]ito]

247

del gxkso] WAl ARE-E)

f-g3b AL

7)
E5kal, H97<d (nosocomial infection) @] ¥l
O

PR o ol S



248

3

N

U

Efo] ARET ZFE] #Rlo] Sl ASE velA TAS AN
Qe 716 FHIER] Adto] e 7Ea Qek! FlEERE &
o o] @73t 3t FAgehs A= 10~50%7F L2434
A8 =, 28U o A7IRF #gshs k= 90% ol e
AEE Aow ded ek’ 7}5115} el Alsto] FastEA
il de ofe] 71X FAg-s Nkl s, A A
= AFEE©] 6.8~30%°1 Olﬂt 978 % (nosocomial bac—
teremia) 02 28l Ak g 27i%do] whaE) Hw 147
o] 1~4 A% Z71sHl Q.L F7FE A EEE v]8-> $558—
6760l ©]Eth? o9l o], 28 FE|El Abge] o3t 7He
Azbet §-2h8-8 Zefstal ol wE X5H|go] Frls] i
o, HFZ o] AFAFEo] ARt s AANA F = FHElE
£ st Asstder07

¢

SpA - 1 - e - e

]

=

UL - A

oxide) (PEO) £} 24 117421 poly (tetramethylene oxide)
(PTMO) 3= poly (dimethyl siloxane) (PDMS) & o]-g-ao] &
sttt 531, PEO2 &i2-S Zelste] o7 1iAsE ¢
Astgieon, olo] W 31599 Wizt W Ml FATS BEst
St

A2 9 AQF kA ZE]$-eetke] g48 % PEO(M=
2000) ¢} PTMO (M,=2000) = Sigmaitellxl F+dstalon,
60 CellA o]&xt A Axste] TS AASE $ ARSIt
PDMS (M,=1860, ShinEtsu Co., Japan) &+ #Ao33}7] (mole—
cular sieve 4A, Aldrich) 2 3F# &<9F A3t & 50 C A& %

Z ek Aol ratal, B4 Ado] HouA AelA e st F7 D 3715 AAT F ARSI 4,4 —
ou g AER PY Mol AFeEE 1A £9] itk =3, Methylenediphenylene diisocyanate (MDD <= 50 CellA] =<1
ZE 9 H e AR S o|F= A A F (hard segment) &} AA T ETES oysie] ARSIt 1,4—Butandiol (BD) + Aldrich
- (soft segment) 2] A& 4 S Gaste] ¥R =3}t AbellA] Flste] 1l Z ARE-SkSict Hud obM Eotn] =(di—
A S 2HY 5 7] wiel, A3, g AFE methyl acetamide, DMAc, Aldrich) ¢} ElEg}eto] =2 F
7 FHEL AEFAY) 5 theksl g Eakx] ) FQ AAE o] 4E (tetrahydrofurane, THF, J. T. Baker)< calcium hydrideZ
I Qlek 2 AN E Ak Uzt oekst E8leEws A Q1 FRrate] ARSIk
sto] EAte] Al W EEA 43 wigh o 544, o Z2|22EF M. Figure 1o ¥ AFelA A% kA Za
ol 1l 2z Hshg =9 dhgs) u} 9%1;}.1214*19 Lgere] S e dARE 1AJE PEO W AFA

Aol thekst RN AdRE FHehe EeElvdks E—EX}(PTMO T PDMS) S THF/DMAc(3v/1v) &wiell 10
st Q58 FHEEr B8 AAEA Y 8T S ERlst wt%= 521 ¥ 60 C F54 A4 2344 wrksity PEO+=
IR} S3ATE FRA AFFE A EAR] poly (ethylene aEAke] &F whde] S|EEATVE 7L Qs A B i wd

H(O/W;OH
PTMO
H%O/\%/xo " + OR M Prepolymer for PEO/PTMO(PDMS)-based PU
PEO 60°C/2h

CH; \CH; CH;

|
HO. Si Si Si OH
\/\/I ~of 1 o I\/\/

CH; \CH; | CHy
y

PDMS

HO.
\i\ OH

“

H;Cf /\)/ \/W R.T./30 min
_—

HCIO,/H,0

.

\o/\a

NaOH/H,0 | O

socion | LN"Ng

B A
o X

H;C

' i v i ! i |
|
—PEO-0.__N N_ _O0-PTMO-o0._-N N 4O 0 N N
he OC“ZO/ O eoms) OC‘”@/ el Ny CHy ¢
0 0 (o] o o 0/n
' v v { ! i n]
|
-MPEO-0._ _N N.__O-PTMO—0 NO O/N Of ?0 NO Q/N\
CH, CH; CH. CH, CH1—
b O @ b T ’ A : ]
) 0 (o] o o 0/n

+ H( WOH
0 Yy

PTMO

MDI, stannous octoate
—_—
60°C/2h

Prepolymer for
MPEO/PTMO-based PU

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%® B’ B

Pellethane PTMO 89.70£4.75 55.36£0.66
PDMS75 PEO2k/PDMS 25 99.27£1.36 49.15%t1.51
PDMS50 PEO2k/PDMS 50 96.08£2.67 41.17£4.96
PTMO75 PEO2k/PTMO 25 82.4714.18 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 gmolfl, 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.
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Figure 3. Scanning electron micrographs of the catheter surfaces coated with amphiphilic polyurethanes.
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