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INTRODUCTION: Current strategies in implant 

technology are directed to generate bioactive 

implants that are capable to activate the 

regenerative potential of the surrounding tissue. 

On the other hand, implant-related infections are a 

common problem in orthopaedic trauma patients. 

To meet both challenges, i.e. to generate a bone 

implant with regenerative and antimicrobial 

characteristics we tested the use of copper coated 

nails for surgical fixation in a rabbit model. 

Copper ions play a significant role in physiological 

processes and are cytotoxic at higher concentra-

tions.. 

METHODS: Coating: Ti6Al4V K-wires with a 

diameter of 2 mm and a length of 10 cm were used 

as nails for surgery fixation and coated with 

copper. Copper acetate was galvanically deposited 

with a copper load of 1 µg/mm2 onto a porous 

oxide layer of Ti6Al4V K-wires., The Cu/Ti oxide 

composite layer was then blasted using glass 

spheres. Ti6Vl4V K-wires treated by oxidization, 

but without copper-coating were used as controls. 

Both types of nails were sterilized by gamma 

irradiation using a dosage of 25 KGy.      

Animal study: 20 female white New Zealand 

rabbits with a body weight of around 3 kg were 

used. Animals were kept under standard 

conditions, permanently controlled by 

veterinarians according to DIN ISO 10993-2. They 

were immunized against Myxomatosis and rabbit 

hemorrhagic disease (RHD). For the experiments 

animals were divided into the following four 

groups according to different modes of treatment: 

Group 1 (-/-): intramedullary uncoated nail / 

without bacterial inoculation; group 2 (Cu/-): 

intramedullary nail with copper coating / without 

bacterial inoculation; group 3 (-/Ba): 

intramedullary uncoated nail / with bacterial 

inoculation); group 4 (Cu/Ba): intramedullary nail 

with copper coating / with bacterial inoculation. 

One animal in group 3 and one animal in group 4 

died before the end of the experiment for unknown 

reasons. 

RESULTS: all animals in the two groups with 

copper coated nails did not reveal any reversibly 

attached or biofilm forming bacteria on the nail  

surface (Fig. 1). This result demonstrates an 

antimicrobial effect of copper, released from the 

nail surface, which completely cleaned the implant 

surface from bacteria.  

 

Fig. 1: Measurement of attached bacteria on the 

surface of the implants 

In addition radiographic examination of the tibia in 

all animals revealed a reconstruction of the 

diaphyseal fractures. All animals of copper coated 

group’s showed a higher “Callus Index” so a clear 

moderate amount of bridging callus were 

observed.  

(Fig2) fracture healing 

DISCUSSION & CONCLUSIONS: Copper in 

defined concentrations is suitable for implement-

tation onto implant surfaces to support both, 

prevention of infection and stimulation of 

osteogenesis. 


