
Safety, Efficacy and Validation of AMF Heating on a Primary Prosthetic 

Knee Implant and Surrounding Tissues Using Human Cadaver and 

Digital Knee Models

• The formation of biofilm on medical implants restricts the effectiveness 

of antibiotics, and often the most effective treatment is to remove and 

replace the implant surgically with a new device.

• Treatment of prosthetic joint infections (PJI) can require multiple 

surgeries + prolonged antibiotic administration. The annual cost to treat 

PJI in the U.S. is  > $1B/year 

• When exposed to high frequency AMF, skin-depth heating (<1 mm) can 

be generated on metal implants via eddy currents. This surface heating 

coincides with the location of biofilm and can be used to reduce bacteria 

and/or sensitize them to antibiotics.
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• Across pathogens (gram + and gram -) and multiple antibiotics

• In a sheep implant model, AMF + linezolid results in  90% further reduction of biofilm over linezolid alone at Day 5
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Uniform heating and biofilm reduction of Attune CR Sz 9 implant
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Skin 0.08
Muscle 0.28
Connective tissue 3
Cortical bone 25.8
Cancellous bone 34
Bone marrow 20
Patella 27.7
Arteries 2.9
Veins 0
Nerves 0
Quadriceps tendon 0
Patellar tendon 0
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Comparison of temperature between cadaver and simulations

• Targeting biofilms located on the surface of prosthetic knee implant with high-frequency AMF

• In a treatment strategy of achieving an average surface 

temperature of 75C in single 80s exposure, <5 mm of thermal 

injury was observed to surrounding tissues.

• This study indicates accurate heating, safe and effective 

implementation of AMF treatment in clinics for PJI.

Clinical System

• Simulations showing minimal thermal injury of 5mm in bones after heating to maximum 99C with 120s AMF.

• Histology shows signs of osseointegration and bone deposition after 6 and 12 weeks of AMF treatment.

• Comparison of temperature rise in implant and surrounding tissues shows only a variation of <10% between 
simulations and experiment.

• Simulation results shows only minimal thermal injury (≤5 mm) in all critical tissues surrounding a knee implant.
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