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Fabrication of Polymer Thin Films on Solid Substrates
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Surface properties are important for determining the functions and uses of materials. So modification of materials with poly-
mer thin films has emerged as an important method to control the physical and chemical properties of the surface layer.
We report a simple and effective method to photochemically attach thin polymeric layers to solid surface without chemical
derivatization of the substrate and/or the polymer. The system is based on a photoreactive poly(4-vinylpyridine) (P4VP) thin
film which is formed on the SiO, surface via spin coating. This substrate is then covered with another polymer film that
is reacted with the benzyl radical moieties by UV irradiation. As a result of photochemical reaction, a thin layer of the
later polymer is covalently bound to the surface of P4VP. Unbounded polymer is removed by sonication. The thickness
of the attached film is a function of the irradiation time and the molecular weight of the polymer. Spatially defined polymer
thin films can be fabricated by way of photolithography.
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2.1. A=

Aol AgE Aok poly(4-vinylpyridine) (Mw 160000 g/mol)=
Aldrich, PMMA <+ Waters Corporation Gmbh. INC.A}S] standard A8
2 AREEE A 5050, 10600, 173000, 355000 2 592000 g/mol-S
ARESFSIT) 22 ARE-E 2-butanol¥} toluene> Junseirboll A %]
sto] FA qlo] ARgSIGlch ARl dlolHE A $13l AHe-E
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sick Al ol e At vheks /4417171 913 JID TECH
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Hg lamp (10 Watt)E AFE-3FaL, WeSiArt el e Feje}
&l o]mX]E 17| $8] Atomic Force Microscopy (AFM) (Digital
Instruments (USA), multimode TM SPM)2} Field Emission Scanning
Electron Microscope (FE-SEM) (Jeol (Japan), JSM-6700F), Fourier
Transform Infra Red Spectrometer (FT-IR) (Bruker (Germany), IFS88
/ Perkin Elmer (USA), Spectrum GX)& AM&-3}3itt
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PMMA Concentration [mg/mL]

PMMA (concentration) PMMA UV irradiation
1 mg/mL 48 nm 44 nm
3 mg/mL 51 nm 45 nm
5 mg/mL 53 nm 44 nm
10 mg/mL 63 nm 45 nm
20 mg/mL 80 nm 40 nm

Figure 1. The experiments were camed out by spin coating a 10
mg/mL PMMA/toluene solution at 2000 rpm on P4VP thin films (A).
The film which was formed by UV inadiation was then extracted with
toluene for 5 min (B).
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PMMA Molecular Weight (x 10%)

PMMA (Mw) PMMA UV irradiation
5,050 67.9 nm 45 nm
10,600 67.9 nm 47 nm
173,000 67.2 nm 49 nm

355,000 67 nm 52 nm
592,000 69 nm 59 nm

Figure 2. The experiments were canied out by spin coating a 10
mg/mL PMMA/toluene solution at 2000 rpm on P4VP thin films (A).
The film which was formed by UV imadiation was then extracted with
toluene for 5 min (B).
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Figure 3. FE-SEM images of immobilized PMMA on P4VP thin films.
Insets are magnification images of respective films.
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Figure 4. FT-IR image of P4VP thin films (A) and immobilized
PMMA on P4VP thin films (B).
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Figure 5. The adhesion strength of the immobilized PMMA on the
surface of P4VP.
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Figure 6. Micropattemed PMMA, Mw 173000 (scan area is 30 x 30
2
pm’).
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Scheme 1. Strategy for the preparation of immobilized PMMA onto
P4VP films.
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