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Surface modification of biomedical materials with balanced biological properties, i.e. 
inhibit the adhesion of pathogenic bacteria but promote the positive functions of bone 
cells, is highly desired for orthopedic and dental implants that has attracted major 
scientific attention. Ion implantation, capable of forming new phases or alloys beyond 
the normal thermodynamic constraints, will facilitate realizing such designs in surface 
modifications [1]. During the past years, by using the plasma immersion ion 
implantation and deposition (PIII&D) technique, our group published more than 20 
articles concerning improving the biological performance of various materials. Here, 
we present surface modification of various biomaterials by taking advantage of the 
heating, the intermixing, and the discharging effects during metal PIII&D. As a result, 
immobilized silver nanoparticles or nano-porous surfaces (Figure 1) were produced, 
leading to safe antibacterial property or cell-selective toxicity [2-5].  
 

 

Figure 1 The nano-porous layer produced on polyetheretherketone (PEEK) by using 
titanium plasma immersion ion implantation (Ti-PIII) [4] 
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