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Electro -spraying Process for Applying Thin  
Coatings on Surfaces  

Investigators at the Colorado State University School of Biomedical  
Engineering have developed a novel electro-spraying process to apply 
thin, drug-carrying coatings to orthopedic implant surfaces.  Coatings  
utilize single and multi-layer compounds containing phospholipids, which 
are currently capable of carrying antibiotic and cancer therapeutic  
payloads, enabling delivery of these drugs directly from the implants.  
Variation in coating characteristics enables control of drug elution kinetics.  
Such coatings should help treat the estimated 50-65%
increase in implant infections expected by 2030.   
Phospholipid coatings have been shown to enhance 
bone ingrowth onto orthopedic implants, promoting faster 
bone integration than hydroxyapatite.  Phospholipids 
have also been shown to reduce inflammation. 
 
The technique was recently used to create coatings that  
were proven effective at eradicating osteomyelitis.  In a 
30 day study using mice that were pre-infected with 
Staph. aureus, femoral implant pins bearing electro-
sprayed coatings loaded with gentamicin were shown to 
be significantly more effective at eradicating the infection 
than implants coated with phospholipid alone (no  
antibiotic) or uncoated controls.  Infections treated with 
drug-carrying implants were completely cleared in  
approximately ten days. 
 
E-spraying offers the advantage of being able to create  
coatings with very high efficiencies because the liquid  
source material is ñcarriedò by an electrical field, rather 
than being pushed or carried on another liquid, as in  
typical pressure-based spraying techniques involving 
atomization of a liquid.  This is also an advantage for 
more costly coating materials.  Other advantages of this 
technique are low cost and easy setup. 
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Figure 1ðElectro-spray technique creates thin 

consistent, adherent coatings, even on 3D objects.  

Figure 2ðFront view of Ti surgical screw with 

electro-sprayed phospholipid coating, with a single 

application. 


