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ABSTRACT : Polyurethanes containing L-lysine segments in the main chain (PULL) were synthesized from 4, 4’-
diphenymethyl diisocynate, poly(tetramethylene glycol), and z-lysine oligomer as a chain extender. Insulin-
immobilized polyurethanes (PULL-In) were prepared by a coupling reaction of PULL surface amino groups with
insulins. The amount of immobilized insulin was about 0.30 nmol/cm?’, as determined by Bradford method. The
interactions of NIH/3T3 fibroblasts with surface-modified PULLs were investigated using *H-thymidine in-
coporation and optical microscopy. The cell growth rate on PULL-In film was higher than those on other sub-
strates. The cell proliferation by the immobilized insulin was almost same as that by the free one.

Keywords : insulin, polyurethane, fibroblasts, surface modification, proliferation.
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Aok Zo-ERk (SPUTHAION o83 44-wtolsldx]
& tojelixjoldlo] E (MDD} Fulel Holn-HEE o
olg#o]|E 17z Eejolal A o] 8% H3rlR
Wz el& Wako Chem. Co. (Japan)ALe] A&, Z2|(HE
g Ze]F) (PTMG, MW 1000)=- Polyscience Co.(USA)
o] AES A3 b(+) 2lo]Al FAFHE-L Tokyo Kasei
Kogyo Co.(Japan)2| AlES, 84 7[2 5 t]o]n|= (WSC),

%1<3# (bovine pancreas, 28.5 USP units/mg)-= Sigma Chem.
Co(USA)] AEE AHE3sich Al=e] Azl 474
ZAL 98] A& H-thymidine (specific activity: 925G
Bg/mmL)2- Sigma Chem. Co. AFe] AEL, $ejo}dx
(FCS)2 Gibco BRL(USA)AHS] AlE-& ©]-&-3}%ich.
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7loll AlEAAR NCA ATFAE 2 ¥ 3l FolF
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Figure 1. Synthesis of polyurethane containing L-lysine segments
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Figure 2. Schematic diagram showing surface hydrolysis and
insulin grafting.
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Figure 3. Attenuated total reflection-Fourier transform infrared
spectra of (a) PULL, (b) PULL-N, and (c) PULL-In films.
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Figure 4. Electron spectroscopy for chemical analysis survey
scan spectra of (a)PULL, (b) PULL-N, and (c¢) PULL-In films.

Table 1. Chemical Composition of Surface-Modified
PULLSs Calculated from ESCA Survey Scan Spectra

Atomic Percentage (%)

Sample C O N S
PULL 72.4 24.8 2.8

PULL-N 69.2 28.8 2.0

PULL-In 67.8 29.6 2.2 04

Table 2. Water Contact Angle of Surface-Modified
PULL Films

Sample Water Contact Angle (°)

PULL 69£3
PULL-N 48+3
PULL-In 404
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Figure 5. Adhesion of fibroblasts on the PULL films after 2 h
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60
g 40 7
_
. . N

PULL PULL-N PULL-In

Figure 6. Adhesion of fibroblasts on the PULL films after 2 h

incubation at 37 C with (£2) and without (E) serum.
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S0

Figure 9. Phase-contrast microphotographs of fibroblasts cultured for 3 h on surface modified PULL films : (a) PULL, (b) PULL-N, and
(¢) PULL-In (X 100).

Figure 10. Phase-contrast microphotographs of fibroblasts cultured for 48 h on surface modified PULL films : (a) PULL, (b)
PULL-N, and (¢) PULL-In ( X 100).
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