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ABSTRACT : Polyurethanes containing L-lysine ssgmentsin 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 optica 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 amost same as that by the free one.
Keywords : insulin, polyurethane, fibroblasts, surface modification, proliferation.
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Ak, Ze]e-det (SPU)SHA el o]&-3 44-tlolsdH|
& tjoto]iajopd|o]E (MDI)e} FuliQl tlol-n-FeEwl v}
olz#o|E 1E|x Eete]al FAe o8 Azl
w2312 Wako Chem. Co. (Japan)Ate] A|&S, E2(HIE
e F21=) (PFTMG, MW 1000)2 Polyscience Co.(USA)
2] AEE ARSI L(+)-2ke] Al @Akele Tokyo Kasd
Kogyo Co.(Jepan)®] AlE=, 784 7R rjolu|= (WSO),
9142 (bovine pancress, 28.5 USP unitsmg)-> Sigma Chem.
Co(USA)S] AlE=S ARS3ISITh AlEe] Az Ad7he]
=4S 98] A= *H-thymidine (specific adtivity: 925G
Bg/mmL)2 Sigma Chem. Co. AFe] #|&-2, $-Efo}d
(FC9) Gibco BRL(USA)AHS] A< o] &35t

L3S 48 Z2)9ae (PULL)S) 3% PTMG
10 g& A Zef~=e) Wi 30 CollA] DMF 10 mL<
ol-g-3lo] 9l 3 MDI 375 g& i 18| SsiAZ Tk
DMF 8 mLel| Hle]-n==l tlo]2eo]E 01 mLE 354l
% uke7le] 01 mLE FH3) T4l 252 60 C, 14
7k &9 PU ATAE AxsIsich 3, & A7-AelA L
(+)-2telAl FaraH ARz dE o83t AT
t]ol-zzlo] Al o 2 4% LysNCA 145 g& DMFe]| <]
3, DMFe]l 03 mL oalt]olul s =9l &NE £33}
o] 2217k HE&-A1#H NCA A7AE A3k PU RS-
7)ol AFEAAAIR NCA ATAE 2 e F3l FolF3d

(o]

ol uh3-Z $HAAZ & SRl AR L vEhe R
L3+ & AF Azt (Figurel).
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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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Cdl Line Bank, KCLB 21658, Seoul, Koreg)©l| trypsn-EDTA 1
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Figure 3. Attenuated total reflection-Fourier transform infrared
spectraof (a) PULL, (b) PULL-N, and (c) PULL-Infilms.
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Figure 4. Electron spectroscopy for chemica andyss survey
scan spectraof (Q)PULL, (b) PULL-N, and (c) PULL-Infilms.

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

Atomic Percentage (%)
Sample C 6] 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 0.4

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

Sample Water Contact Angle (°)
PULL 69+3

PULL-N 48+3

PULL-In 40t4
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t}. Figure 8ol 243} &} v A3}=A] ¢k Q&7
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Figure 5. Adhesion of fibroblasts on the PULL films after 2 h
incubation at 37 ‘C with (£) and without (N) calcium.
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Figure 6. Adhesion of fibroblasts on the PULL films after 2 h
incubation at 37 C with (£4) and without (£) serum.
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Figure 7. Proliferation of fibroblasts on surface-modified PULL
films after 48 h incubation without () and with (E=1) serum.
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Figure 8. Influence of free and immobilized insulin on the

proliferation of fibroblasts: (@); immobilized insulin and (H);
freeinsulin.
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Figure 9. Phase-contrast microphotographs of fibroblasts cultured for 3 h on surface modified PULL films : (8) PULL, (b) PULL-N, and
(c) PULL-IN (X 100).

F——
S0

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