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Protein attachment on polymer

• Polymer as carrier of proteins
• Polymer as substrate for biochip device
• Polymer as implant for tissue engineering

• Protein stability on polymer surface
• Protein activity on polymer surface
• Distribution of proteins on polymer surface



Modification of polymer surface

• Activity of polymer surface to protein 
attachment

• Stability of polymer surface

• Plasma immersion ion implantation of 
polymers



Plasma Immersion Ion Implantation 
(PIII)
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Energy: 20 keV

Pulse: 20 mSec

Ions: nitrogen ions

Ion fluence: 
1013-1017 ions/cm2

Thickness of ion 
penetration: 
<100 nm



PIII setup in University of Sydney
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In-situ FTIR measurements
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FTIR ATR spectra of UHMWPE
 

0

.001 

.002 

.003 

.004 

.005 

.006 

.007 

 3500   3000   2500   2000   1500   1000  

Wavenumber, cm-1 

Untreated

3 min
31 min
63 min
123 min

106 hours

124 hours
170 hours

3 weeks

187 min

Time after PIII



Wettability aging after PIII
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HRP protein attachment
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Protein distribution on polymer
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Statistical analysis of distribution
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Protein carpet and islands
 

Untreated polymer 
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Test solution with UHMWPE 
after PIII and exposed HRP solution

Control test solution

Biological activity of attached 
protein
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Protein attachment

• Protein carpet on PIII modified polymer 
surface

• Activity of attached protein is saved
• Freezing of active protein on polymer 

substrate
• Long activity of polymer after PIII before 

protein attachment
• Different kinds of polymers



To artificial human organs?



Microphotos of cells on Teflon 
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Protein attached layer appears 
after cells culture
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SEM microphotographs
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Protein attached layer appears 
after aging in rat organism
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“Foreign body reaction” of 
organism – eliminated!
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