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Development of a new antithrombogenic coating material based on star polymer for
a small diameter artificial blood vessel
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A star-like hyBerbranched polymer having hydrophilic poly(ethyleneoxide
acrylate) arms (HB-PEO9A) was prepared by a core-first method based on atom transfer radical
polymerization. The PEO9A layer coated on a solid substrate was dissolved by water, and effectively
inhibited protein adsorption and cell adhesion.

To clear the bioinert property on water-interface, a novel photo-crosslinkable hyperbranched
polymer having multi-benzophenone groups (HB-BP) was synthesized. This system was used to
photograft the water-soluble and bioinert bottle-brush polymer, poly(ethylene oxide methacrylate)
with 9 ethylene oxide units (PEO9MA) and its derivatives on HB-BP coating layer. The physical
surface properties of PEO9MA derivatives on HB-BP indicated different elastic modulus values and
defused polymer interface with water depend on PEO side-chain density, and controlled NIH3T3
fibroblasts attachment.
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Fig.1. A schematicillustration of the anti-biofouling
coating strategy using a star-like hyper-branched

HB PET polymer. HB-PEO9A was composed of a hydrophobic
core and bottle brush-type hydrophilic PEO9A arms.
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1. Photo-crosslinkable
coating layer

Fig. 2. &) Synthesis of photo-cross linkable HB-BP.
b) Synthesis of bottle brush polymer of PEOOMA
derivertives. ¢) A schematicillustration for construction
of anti-biofouling and spheroid formation-controllable
surfaces based on photo-crosslinkable HB-BP and
linear bottle-blush polymers with different EO9MA
fractions.

2. Photografting
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Fig. 3. XPS(a) N, and (b) C,_core level spectrafor HB
and HB-PEOOA layers acquired at ¢, of 15°.
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Fig. 4. Cross-sectional height-profiles for (a) HB and
(b) HB-PEO9A films, in which a part was cut by a blade,
in contact with air and water, as shown by dotted and solid
lines.
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Fig. 5. Tota amount of adsorbed proteinson HB and
HB-PEO9A films. Vaues with SD. are averaged
over 6 samples.  Concentrations of albumin and
fibrinogen were 0.45 and 0.3 g-L 1, respectively.
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Fig. 6. SEM images of platelets on (a) HB and (b)
HB-PEO9A films, respectively.
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Fig. 7. Microscopicimages of NIH3T3 on (a) HB and
(b) HB-PEQ9A films, respectively.
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Fig. 9. (a) Illustration and enlarged (scale bar: 20 um)
SEM images of adherent NIH3T3 cellson (a) HB-BP, (b)
HB-EO100, (c) HB-EO74 and (d) HB-EO56 surfaces,
(e) The number of adherent NIH3T3 cells (NCELL).
The values are expressed as mean = S.D. fromn=3. (f)
Total amounts of adsorbed serum proteins. Datarepresent
means = SD (n=6). ANOVA: **p <0.01vs. PET.
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