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Fig. 1 Experimental setup

B

1) Sample pool; 2 ) Constant-temperature jacket; 3 )
Magnetic stirrer; 4) QCM flow cell; 5) Seal ring; 6)
Quartz crystal; 7) Shield box; 8) Oscillator; 9) Frequency

counter; 10) Computer; 11) Peristaltic pump
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Fig. 2 AFM images
a) Surface of quartz crystal; b) Surface of quartz crystal pin-coated with PLA; ¢) Surface of PLA adsorbed with collagen
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Fig. 3 Frequency shift of adsorbed collagen on PLA surface for Fig. 4 Frequency shift of collagen for various concentrations at

various concentrations the initial stage of adsorption

0 pg/mL(m); 0.62 pg/mL(O); 1.57 pg/mL( A); 3.11 0 pe/mL(W); 62 pe/mL(O); 1.57 pg/mL(A); 3. 11
pg/mL( %) ;5 9.25 pg/mL( @) pe/mL( %) ; 9.25 pe/mL(A)

Table 1  The adsorption data of collagen on PLA surface for various concentrations

Lagergren pseudo-first Lagergren pseudo-second
¢ (pg/mL) q.(Hz) v (Hz/s) order kinetic model order kinetic model
R? ky x103(s™1) R? ky x103(Hz '-s71)
0.62 433 0.285 0.99 0. 892 0. 86 0.033
1.57 638 0.454 0.99 0. 866 0.75 0.023
3.11 1010 1. 350 0.96 0. 843 0.87 0.022
4. 65 957 1. 863 0.94 0.725 0. 96 0.017
6.19 1058 2.314 0.88 0. 698 0.97 0.010
7.72 995 2. 860 0. 89 0. 587 0.97 0.011

9.25 990 3. 645 0.76 0. 470 0.99 0. 005
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Fig. 5 Adsorption isotherm of collagen onto PLA surface
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Fig. 6 The relationship of concentration and initial adsorption rate
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Table 2 Comparison of fitting parameters for L-M and F-M
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Fig. 7 Lagergren pseudo-first order kinetic model
processing results of collagen adsorption
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Fig. 8  Lagergren pseudo-second order kinetic model
processing results of collagen adsorption
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Fig. 9 The relationship of adsorption amount and temperature
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Fig. 10 Frequency shift of adsorbed collagen on PLA surface
for various temperatures; 25°C ([]) ; 40°C( ¥r); S0°C( A)
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ADSORPTION BEHAVIOR OF COLLAGEN ON THE SPIN-COATED PLA SURFACE

HU Anzhen', SHI Jibin', RONG Zongming', XUE Ping', GONG Feirong’, CHENG Shujun’

(" School of Chemistry and Molecular Engineering; * School of Material Science and Engineering
East China University of Science and Technology, Shanghai 200237)

Abstract The adsorption of collagen on spin-coated poly(lactic acid) (PLA) surface was investigated using
quartz crystal microbalance (QCM). The effects of concentration (0 ~9.25 pwg/mL) and temperature (10 ~
50°C) on adsorption were studied. The results show that: with the increasing concentration of collagen, the
adsorption amount and initial adsorption rate on spin-coated PLA surface increases correspondingly. Langmuir

0.99¢

model and Freundlich model were applied for data fitting. The isotherm equations ¢ = 1169 1+0.99: 20
.99¢

dg =

610¢77 were obtained. It is found that Langmuir model described experiments better than the Freundlich
model. The kinetic experimental data were correlated with the Lagergren pseudo-first order kinetic model and
the Lagergren pseudo-second order kinetic model. It is shown that under low concentrations the Lagergren
pseudo-first order kinetic model fits the results better and the Lagergren pseudo-second order kinetic fits the
results better under high concentrations. It means that the diffusion process is the rate-controlling step under
low concentration and the interaction between collagen and PLA surface is the rate-controlling step under high
concentrations. The AFM images show that the collagen adsorbed on PLA surface formed mesh-like structure.
The adsorption was significantly influenced by temperature changes in the adsorption buffer,indicating that the
collagen is a kind of temperature-sensitive material. The results also indicate that collagen denaturalizes
eradually with increasing temperature in the range (10 ~40°C). The adsorption quantity drops sharply when
the temperature approaches (40 ~45°C ), 40%C is the denaturizing temperature of collagen under present
experimental conditions.

Keywords Adsorption, Quartz crystal microbalance, Collagen, Poly(lactic acid)





