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Properties of amine-containing functional films by plasma
polymerization
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Abstract: Using allylamine monomer, amine-containing functional films were prepared by plasma polymerization.
The surface composition and microstructure of amine-containing functional films were characterized by water
contact angle measure(WCA), X-ray photoelectron spectroscopy (XPS), Fourier-transform infrared spectroscopy
(FTIR), and atomic force microscopy (AFM) measurements. In vitro cell culture cells adsorption and growth were
also carried out in this paper, which the cell adsorption and morphology were acquired with a phase contrast
microscope. The influence of plasma parameters, such as plasma power, discharge modes, explosive times on
densities of amine were investigated in detail. And the functional films with a high concentration of amine promoting
cell adsorption are also investigated in this paper. The conclusions show that RF plasma can polymerize excellent
amine-containing functional films, which can effectively promote the cells adsorption and growth.
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Figl. The schematic diagram of the experimental setup
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Fig 2 FTIR spectra of monomer and plasma polymerization amine-containing functional films
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Fig.3 The dependent of FTIR spectra of plasma polymerization amine-containing functional films on a-discharge power, b- duty cycle of
MD
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Fig 4 XPS spectra of plasma polymerized amine-containing functional films
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Figure 5 Samples FTIR spectra before and after immersion PBS
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Fig 6 The optical images of cells absorption and growth on the surface of plasma polymerization amine-containing functional films
(a—12h; b-24h;c-48h)
6 A IRTESE B TR G AR B R 54K (a—12h; b—24h; ¢—48h. )

4, g

FIF RE S5 851 R A 10 RS T i T IS T ) 59 /K MR A 280 T AR I it o a8 R B0 B D 3 TAE U, T
A DL A bk il o 23 L A5 45 B AR S BT T T e T R WIS 2 K 18y LA R Mk R o JEL vl 7 A R 10 Jok o B 1)
BRI M I RR ) 4 F R, BTl a5 I G S DR i o) g A S s, Horh N BBIAE) 19. 02% . ERGIEN
EPIPEREWT S, REF S5 B 7R £ SR T RE VRS REAT AU A (R 0k B 54N M 7F LR I RGP LA R ARG, B T
I P AL 980 AF A I AT 2 R 25k
5. Bigt

ARG Z E K A4 (10475010) , bRt N R s 4, dbRtii AA SRR I A A TR, Rk
BRI 2 g b 3 T H A S P OAE (kf060201) W5 B, BRI !

SE R

[1]Szycher M. Biocompatible Polymers, Metals and Composites, Szycher M Ed, Technomic Publishin Co Inc,
Pennsylvaniz, 1983, 1-33

[2]A.Choukourov, H.Biederman., D.Slavinska, Surf. Coat. Technol. 174-175, 863 (2003)

[3]Jian Yang, Guixin Shi, Jianzhong Bei. Fabrication and surface modification of macroporous Poly (L-acetic acid)
and Poly(L-lactic-co-glycolic acid)(70/30) cells scaffold for human skin fibroblast cells culture, J. Biomed. Mater.
Res, 2002,62:438-446.

[4] BT, S8 R 5 A M, GHE, o ERRAEOR R A, 1993, 45 - 50

(5] skAeRe, SR 11k S RS A [M], Jbat, BB R AL, 1994, 62 - 70

[6]Sipeh ia R. The enhanced attachment and grow th of endo thelial cells on anhydrous ammonia gaseous p
lasmamodified surfaces of polystyrene and po ly ( tetrafluo roethylene ). Biomat Art Cells Art Org, 1990; 18 (3) :

437

[71H e, DU, E S, oot i AR S AR AT 7T — 2R (D, L-FLIR) 156 & AR Bk, v 2
FHAMEIRE 2001 AR5 15 5 5 1) 269-272

[8]V. Krishnamurthy, Ihabl. Kamel, Analysis of plasma polymerization of allylamine by FTIR, Journal of Polymer
Science: Polymer Chemistry,1989,27,1211-1224

[9]K. W. Bieg, D. K. Ottesen, Plamsa polymerization, M.Shen and A.T.Bell, Eds., ACs Symp. Ser., 108 —128(1979)
[10]Guangliang Chen, Wenjun Zhao, ShihuaChen et al, Preparation of nanocones for immoblizing DNA probe by a
low-temperature plasma plume,Applied Physics Letters 89, 121501(2006)





