




   

   

  

       

     

  

Background: Forms of Silver 

• Transition metal 

• Metallic- Ag0 

• Ag(I), Ag (II), Ag(III) 

– Silver nitrate (highly ionized) 

– Silver drugs-Silver sulfadiazine 

• Colloidal Silver 

– Colloid of nanoscale Ag0 particles and ionic Ag+ 

• 10nm Ag0 particle=30978 Ag atoms 

– Silver protein complexes 



     

  

     

      

  

 

    

  

 

   

   

     

Properties and uses of nanoscale silver 

• Add antibacterial/antifungal properties 

– Release of Ag+ in aqueous environments 

– Interaction of ionic Ag+ with bacterial/fungal proteins 

• FDA-approved wound dressings 

• Dietary supplements 

– Commercial suppliers of colloidal silver 

– Homemade electro-colloidal preparations 

• Consumer products 

– Woodrow Wilson Center database 

– Nanoscale Ag (n-Ag) 

• 93 of 475 consumer products 

http://www.nanotechproject.org 



     

    

         

      

           
         

  

         

        

       

           
    

       

          

Rationale for NTP studying nanoscale silver 

•	 Significance and Public Health Impact 

–	 Widespread uncertainty in how to assess health risk of nanomaterials 

–	 Identified research need by FDA, EPA, CPSC 

•	 May be used in their interpretation of the potential adverse biological and 
toxicological effects associated with exposure to nanoscale silver or products 
containing nanoscale silver 

–	 Anticipated that potential for exposure will increase as use increases 

•	 Actual exposure to nanoscale silver has not been quantified 

•	 Project integrates with the NTP Nanotechnology Safety Initiative 

–	 Need to understand the effects of nanoscale materials in general before widespread 
exposure and/or effects have occurred 

–	 Identify key physicochemical properties that govern nanomaterial safety 

–	 Examine how nanomaterials enter, travel through, and deposit in the body 



   

      

  

  

  

 

 

 

 

 

 

 

 

NTP Nanotechnology Safety Initiative 

• Ongoing program of multiple classes of nanomaterials 

• Studies ongoing/in development 

– Core shell structure 

• Quantum dots 

– Carbon fullerenes 

– Carbon nanotubes 

– Metal Oxides 

• Titanium dioxide 

• Ceric oxide 

– Dendrimers 

– Nanoscale metals 

• Nanoscale silver 

ntp.niehs.nih.gov/go/nanotech • Colloidal gold 


