
 
    

   

    
     

     
    

   
   

   
 

  
    

     
    

   

          

   

                 
               

               
    

              
                

             
                  

              
             

             

            
             

            

                 
              

    

    
    

   

 

     
               





  

    
       

    
 

     

 

   

  
  

   
    



 
     

   

    

   

     

       

       

         

       

      

         

      
        

   
    
   
     

    
   

   
      

   
   
    
   

     

      

         

   
      
         
         

   
    

        
            
            

   
       
            
    



        

        

    

   
   
      
           

      
         

       
        
            
            

            
     

   
   

               
       
  

  
   
      

  
              

      
  

  
   
      

  
             
    

  
  
   
      

  
             

     
  

  
   
      

  
     

   

   

     
        
    



 
      

       

       
   
       

       
    
    

    
     
     
     

   
   
    
    
    

     
   
     
     
     
     

   
   
   

   
   
   

      
    

   
      

    
        
         
       
        
    

    
       
    
       
    
     
   
      
    
       

    
     

   
    

      
          



 
         

         
           

     

    

   

   

      
   

   

         
       
          
          
            
          
             

   
             
           
             

           
   

           
  

          
           

            

             
              

   

                
 



 
        

             
              
  
              

  
              
            
             

                
          
         

   

       
      
      
            
                
                
        
              

              

               
               

               
               

         
             

             
             

               
    

              







 
  

   

               
                
              

               
           

             
 

    
             

             
               
                    

               
              

             
            

            
            

             
              
               

             
       

                
             

           

     

     
    

   
   

   





 
     

      

     
               

           

 

             
            

   

   
    
    

              
      

                
               

                
               

   

             
       

        
                

          

                 
           

            
       

                  
              
 

                  
               

  
               

      

 



  
 

    

                
              

                
            

       

        
  

   
       

     
     

     
        
    

    
    

    

     

       

  
             

      

  

      
   

      
    

      
     

   
    

      

  

 

















 
 

    

              
            

     

            
       

      
     

    
    
    
    

        
             

                
              

                
              

               
                 

               
            
              
         

               
  

      

       
  

 
     
       

  
     

     
  

    
               

 
   
     
      
      

  
             

           
         

 







 
           

           

  
           

            
              

 

             
            

             
            

            
                

             
       

      
            

          
                 

                 
             

             
     

               
            

                  
           

             
                

            
  

           
              

            
            

          
               

         

 



 
     

             
               
                

   

                   
              

                
                

              
              

                
               

             
               

               
   

                
             

             
              

          

             
              

              
            

       

               
               

             
              

   

   
             

              
            
               

              

 



  
 

   

                
            

         
    
   

   
   

           
          

            
           

             
             

              
            
              

 



 
 

    

       

   
              

                 
 

          

        

  
  

     
 

     
  

      
     

     
 

   
    

 

                
              

              
                 

                 
                

     

  

  
               

          
           

           
               

              
          

             
             

               
   

              
               

               

 



 
 

    

           
                 

                
          

             
              

              
                

           
          

                
       

                 
           

             
      

                  
               
 

          
                

                
                
      

             

        

       

               
               

              
        

               
             

               
        

 



 
      

             
              

           
             

             
           

   

          
            

           
           

            
     

             
          

          
          

    

           
         

               
            

          
              

             
             

              
        

     
               

            
             
             

            
            

             
             

 



  
       

           
                 

               
             
               

              

            
               

               
             
            
              

             

             
                

   

     

                
 

     

              
             

              
             

   

               
             

               
       

            
               

               
 

                  
   

          

 



 
        

       

            
         

     

     

           

      

             
             

    

              
             
                

              
             

              
             

              
                
              
               

             
   

           
            

                
            

          

            
               

               
             

              
          

               
            

            

 



 
 

    

             
              
                

           
           

           
  

             
                 

       

             
             

           
            
                 
            

           
   

            
          

             
              

           
             

           

                
           

            
            

               
             
               

              

           
            

    
        

     

 
     

 

       

 



  
 

    

                  
                   

 

              
              

              
              

              
              

              
           

            

 
 

 
 

   
  

  

 
 

 
 

   
  

     

 
 

 
 

   
  

 
 

 
 

 
 

   
  

   
 

  
 

  

   
  

  

 
 

 
 

       

 
 

 
 

       

 
 

 
 

       

                

                    
            

            
             

            
                  

               
           

            
          

               
 

   
  

  
  
 

   
            

 

   
  

             
      
   

    

     

           

 



 
      

              
              

               
                 

              
                 

                
               

              
              

        

          

     
            

               
              

               
             

               
          

                
             

       

           
              

                      
                

                 
           
             

              
              

             
     

                
              

              

 





 
  

              

     

     

             

        

                  
              

                 
                 

             

               
                 

               
                

             
                 

              
               

 

 



    
    

                

 
 

 
     

 
  

 
 

 
     

            

 
 

 
 

   

 
 

 
 

     
 

 
 

   

                     
      

                
                 

                 
               

               
            
              

        

             
                 

            
             

               
               

                
           

                
             

            
              

              
             

           
              

 

 



  
         

      

       
              

              
              

                
  

               
               

                
            

        

              
        

             
               

   

             
    

           
                  

              
                 
     

                
                

                 
             

                
                

                
             

           
              

                
             

            

 



 
       

             
             

            
       

             
               

              
     

            
              

              
            

           
          

              
           

                
             

               
               

                
      

              
              

              
              

               
              

                 
              

                

           
             

               
          

              
             
             

                

 



  
       

             
             

 

               
                

               
       

               
              
                 

              
              

               
                

             
  

           
              

               
              

             
     

              
            
               

               
              

              
               
              

               
     

              
            

               
            

          

           
            

 



   
    

            
             

             
              

           

               
            

                   
              

              
          

       

  

 

  
 

  
  

 

  

  

 

  

  

  

 

  

               
              

              
               

           
              

         

               
              

              
             

               
           

 



 
      

             
 

              
             

              
             

                
                

           
              

      

             
               

             
                 

            

         
       

  
               
                
              

                
        

                 
            

              
            

               
                  

                
            

      

              
        

 



    
    

             
     

 
    

 
 

 

  
  

 

  
  

  

 
 

       
    

    
    
  

   

  
  

  

 
 

    
 

   
    
   

     
   

   
  

   

       
 

    
    

   
   

 
 

 
 
 

  

   
  
 

    
   

     
  

    
   

      
    

   
   

    

 
  

    

   
 

 
    
   

     
  

     
   

 
     

   
 

     
   

 

       
   

   
   

 
    

 
  
 

   

   
  

    
   

     
   

   
     

     
   

 
     

  
  

          
    

    

           
              

              
              

              
             

           
                

         

 



 
       

           
             

             
       

  

               
      

 
              

    

 
               

                
                 

                  
              

                 
                 

                    
                  

         

  
            

              
             

                  
             

       

     
 

              
            
      

               
        

 



    
    

               
        

              
             

              
                 

               

    
 

        
    

           
       

       
       
       
       
       

             

               
            

 
 
 

     

 
 

 

 

 
 
  

 

  
   

 

 

 

 

 

   
    

         

  

          

 

            
             

        

 



 
 

    

            
       

 
             

             
  

 
                 

            
                   

               
           

              
                

  
  

            
          

     
 

                
          

           
        

    
 

            
    

    
   

   
   
   

 



    
    

               
             

  

  

 

  

  

 

 

   

 

   
  

          

 

              
              

            
           

 



 
 

    

            
    

 
               

     

 
              
                   
                 

               
               

        

  
            

               
                

            

              
           

               
    

               
              

             
    

     
 

          

     
     

      
    
    
    

  
               

 

 



 
 

    

                  
 

     

                
 

   
 

     
     
    

           

 
               
                

    
               

            
    

                 
   

               
 

                    
 
 

 
 

 
 

   

                   
 
 

 
 

 
 

   

                   
 
 

 
 

 
 

    

 



    
    

                
             

  
      

 
    

 
             

  

          

 

            
               

      

 



 
 

    

             
    

 
            

      

 
               

                   
              

                
              

               
               

            
              

      

  
                

   

           

     
 

               
              
               

     

                 
                 

  

     
      

             
     
     
     

             
     
     
       

 



   
    

 
               

             
  
  
  

                
             

 
 
 

 

 

  

 
 
 
 

 

 

 

  

  
  

  

              
  

  
       

  
          

 

            
                

              
 

 



    
    

    
                 

              
                  

              
              

 

                
               

               
                
             

           

        

  
   

  

    
    

  

    

  
    

  
       

      

  
       
    
    

    
     

  
    

    
   

              
              

              
             
            
             

              
                

             
               

               
      

 



    
    

            
                  

             
             

            
             

               
                  

   

           
             

            
            

               
               

  

              
           

 

 

  
   

 

 

 

 

   
    

   
    

    

 

 

                            
               

       

          

           
            

              
                

 



   
    

                
              

                
                   

               
                
                 

      

               
              

             

                   
               

            
               

              
             

           
   

              
               

  

                          
             

           

          

 



 
      

  

  
              

   

                   
             

               
             

             
 

                 
            

                
               

                   
          

              
               

                 
             

                   
                

      

                  
             
             

               
              

              
     

               
          

            
             

             
              

 



    
    

            

       

  
  
  

 

      
      
     

    
 

      
      
      

 

 
 

 

  
  
  

 

      
     

    
     

    
 

      
      

    
     

     
    

 
 

 

  
  
  

 
    
     

     
       

       
      

 
 

 

  
  
  

 

      
    

      
     

   
    

      
    
 

     
        

       
        
   

  
 

 

 
 

  
 

     
       

    
      

  

      
    

     
      

 
 

 

  
 

 
  

 
  

  
  

 

    
     
     

 

     
     

      
          
        

       
         

    

    
   

  
    

      
     

    
       
          

    
 

 
 

 
  

   

     
      

       
          

           
  

 
 

  

  
  

  
  

 
    

    
 

       
      
        

     

 
 
 

 
   
    

  
    

      
   

    
       

        
   

    
 

  
    

    
   

    
       
       

    
 

 



 
     

                
              

              
           

           
               

             
      

               
           
              
          

             
             

              
             
           

               
           

               
              

              
                

  

                
 

              
              

            
       

            
               
           

             
             

        

 



 
   

    

    

     

              
                   

               
               

               
                    

                
               
               

           

                
                
                

             
                
            

                 
                 

                  
                  

            
           

              
 

              
               

               

       
              

              
               

           
               

           
                

 





    
    

               
              
             

     

              
 

  

 

   

 

  

        
        

       
       

       
        
        

       
         

          
   

   

            
              
            

             
                

          

              
 

   
  

  

 
 

       

           

          
   

          
      

   
   
    

     
     
     

                 
               

                 

 



    
    

                
                

                
  

               
                

             
              

               
    

             

  
 

 

  
 
 

  

 
 
 

       
   

     
 

 

 
 

  
 

  
  

   
    

  

    
   

   
   

  
  

   
  

     
      

     

 

 
 

  
 

  
  

   
    

  

   
    

   
 

  
  

     
    

      
 

 

 
 

  
 

  
  

   
    

  

   
   

   
   

     
   

  
  

        
     

   

 

 
 

  
 

  
  

   
    

  

    
   

 

  
  

      
   

    

 

 
 

  
 

  
  

   
    

      
 

  
  

       
     

  

 

 
 

  
 

  
  

   
    

  

    
  

  
     

 
  

  
      

    
   

 

 
 

  
 

  
  

   
    

  

    
 

 









 
 

    

   
           

              

   
  

             
             

   
           

             
       

   
   

  
     

   

      
    
    

       
            

   
                 

   

 
    

    
    

               
               

           
              

           
                

             
              

            
              

             
            
              

               
                

                
   

 



 
        

             
           

              
            

                
            
              

           
      

               
              

                  
               

           
      

   
  

            
            

           
     

   
  
     

       
        

         
    
     

               
              

            
               

                
             

              
           

 



    
   

   
  

         
           

              
          

   
   

  
     

    
          
       

       
       
      

              
             

           
          

           
             

             
            

               
                 

                
             

                 
             

               
                

              
     

              
              

            

 



    

   
  

           
             

              
 

   
              

               
 

            
             

              
               

                 
               

                 
                
               
               

             
            

    

                
            

             
                

               
               

                 
               

  

              
               

               
               

             
 

              
               

               
               

 



 
     

                    
             

              
            
             

             
             

               
            

            
          
              

  

                  
                

                    
              

                
            

           
             

               
             

            
          

             
           

           
  

                
             

          



    
    

   
           

           

   
      

  
  

            
              
      

          
             

  
          

   
  
     

                
           

         
       

       
       

         
       

       
      

    

                 
                

             
                 

                  
              

                  
                 

              
                   

               
            
                  
                

            

                  
          

               
                 

 



   
    

            
               

               
               
              

               
                

           
      

     
        

   
  
         

           
   

    
     

       
    

           
              

              
               

              
                    

             
           

              
             

            
              

               
               

             
             

            
             

  

           
           

        

 



  
        

            
              

             
              

            

               
           

    

   

    
                

               
           
         

    
           

                 
         

    
           

           
             

              

  

  
               

   
                

             
       

 



 
 
   

   
      

   
  
   

   
        

               
             

   
                 

            
        

   
      

   
  
   

   
        

               
             

        

   
     

  
             

             
            

   
      

    
    

       
            

             
            

   

 



 
       

              
               

                
              

           
                  

         

    

  
             

  

               
               

               
       

                
             

       
           

            
                

               
             

               
           

             
            

             
           

              
        

                
           

                 
            

 

             
              

 



 
 

    

            
              

              
   

    
   

  
           

           
            

      
   

            
  
      

    
       

   
     
     

    
   

      
 

              
      

      
 

              
      

      
    
     

               
                  

            
              

               
        

              
               

                      
                

              
                   

                   
               

            

 



    
    

                
             

              
       

               
               

    

    
   

  
            

             
            
     

   
     

  
     

   
      

   
     
     

      
   

      
 

              
      

      
 

              
      

       
    
     

               
                 

            
               

               
        

                 
                   

              
               

 



  
         

                 
               

              
       

           
                

              
             

              
              

            
              

                 
                  

            
   

               
               

    

  

                
    

    

                 
                

             
              

 

                 
               

                  
             

            
             

                
                  

                    
                  

              
                

 



   
    

    
   

  
         

        
   

    
    
    

       
  
      
     

    
   

             
             
   
    
     

                 
                  

            
              

   
  

            
          

          
      

            
             

    
   

          
   
    

    
      

   
     
     

      
   

      
          

      
          

     
    
     

 



   
   

             
                  

              
              

             
  

           
   

     
              

            
         

            
   

           
  
      

     
      

   
     
     

      
   

      
             

 
      

             
 

       
    
    

            
                

      

               
              
           
             

             
             

               
           

            
                 

 



    
   

                 
            

                 
                 

      

    
          

    
             

            
           

     
            
            
           

      
      

         
  
        

      

          
         

               
              

  
              

       
   
    
        

           

                
           

     
     

   
              
             
   
     

        
      

        

            
                 

                

 



 
     

             
              

            
           

          
 

            
                 

              
               

                  
                 

               
               

               
                   

           
               

           
           

             
           

             
         

     

                 
               
               
              

             
              

  

                 
                 

              
               

            
            

                
                 

        

 



   
    

  

  
              

     

  
               

             
      

      
  
            

         
           

              
    

             
          
 

      
       

       
         

            
             

   
              

    
     

  
    

          
              

             
            

              
             

             
              

 



   
    

                
             

     

      
  

             
          

            
         

          
      
         

    
         
        

       

   
         
         

       
           

           
        

      
  
          

         
          

     
          

      
   

     
          
       

           
    

          
          

        

 



   
   

      
  

            
           

            
    

         
      
         

            
         
           
           
          

      

             
    

   
          

     
  
      

         
        

           

            
             

             
           

               
                   

                
                
                   
             

                
           

 



   
    

      
  
          

            
 

           
              

       
       
       

       
    
      
            
            

          
           

          

              
                

              
               

             
            

      

             
              

             
                
          

         
           
          

             
           

          
               

      

              
               
             

 

 



  
        

              
            

        

                 
                

             
 

  

  
               

    

                   
            

             
             

             
         

                  
                 

             
               

              
             

                  
                

    

             

  
               

              
               

    

           
          

             



 
 

    

   
  

           
         

            
   

            
              

          
  
       

     
       

  
       
           

    
      

   
              

 
     

              
 

     
   
    
     

              
                

               
     

                
               

              
                 

                 
         

             
                   

             
              

             
            

             
                 

 



 
 

    

           
             

                
             

                
     

                 
             

                 
              

          
   

  
         

        
   

   
    
   

      
  
     
          

      
   

                  
  

           

         
     

                  
  

           

         
     

   
           
     

                   
             

           

                 
          

              
                 

              

 



 
 

    

   
  

             
           

          
           

            
        

           
      

            
              

          
  
       

       
       

     
       
       

       
    

      
               

              
 

     
              

 
     

   
             
    

             
                 

         
            

             
               

                   
  

             
             

             
               

               
              

                  
             

            

 



  
 
   

                
  

           
           

         
            

 

           
              
                

            
              

             
           

         

              
             

               
                
               

               
            
            

  

   
  

             
           

             
  
             

           
             

  
              

  
            

            
  
       

     
       

     
       
   
 

      
         

 



  
 

    

   
 

      
         

             
             

      
    

    
               

 
                

     
               

 
     

   
      
      
      
      

              
                     

            
           

            
              

          

                  
              

             
             

             
              

               
             

              
               

                 
              

               
 

            
                 

               
                   

           

 



  
       

          
              

                
             

                 
                  
              

                
               

             

             
              

              
     

    

          
         

           
          

          

                
               

            
            

                 
         

                 
               

              
              

              
              
                 

                
            

              
              
  

 



 
      

             
        

             
               

            
             

              
               

              
              

              
               

             
               
            

             
               

            
              

              
              

           
            

        

             
           

               
          

               
          

                 
              

               
               

               
            

               
             

             
            

            
    

 



  
        

           
          

            
               

              
            

            
                

               
         

            
               

               
               

           
             

          
             

               
             

     

             
              

               
                 
            

            
            

              
          
              

             
           

                 
              

                
              
              

             
  

             
         

 



  
       

               
                  
             

             
             

               
   

             
          

           
               

                
                
              

                
             

              
               
                 

              
                

 

                
              

                
           

            
                
                

         

             
               

              
          

 

 



    
    

     

  
               

              
              

              
                

              
              
              

            
             

            
     

             
             
             

               
             

        

                
             

             
      

  
            

       

         
  

           
            

      
        

             
  
         

     
    

      
       
     

 



 
 

    

    
   

 
    
      

   
 

    
      

               
      

               
      

   
     

     
     

      
     

      

              
               

             

           
               

  

         
                

              
              

               
              
              

             
                

                
              

               
 

                
                 

           
                

             
            

           
      

 



 
 

    

                
                  
                

                 
                
            

             
 

     
   

  
            

         
          

    
              

  
  
   

      
    
          
                 

    
          

     
   

     
      

     
      

                 
               

     

                
             

             
                  

             
               

              
             

              
              

 



 
 

    

              
                

    

   
  

             
           

            
 

       
            

    
          

           
  

  
      

     
    

    
        
                  

      
         

     
   

     
      

     
      

              
                    
                 
    

            
            

             
              

               
             

                 
     

             
              

      

 



 
      

   

       
      

  
               

             
             

 
     

   
  
     

            
             
             

           
               

            
            

              
              

             
    

       
                

             
             

    

          
             

          
            
             

              
          

             
         

 

 



 
        

               
              

      

                
     

             
              
        

              
        
            

                 
                

 

            
              

             
           

              

      
            

          
               

                
                

             
               

                
               

                
  

            
               

            
             

         

           
   

     

 



   
    

         

       
              

             

     
         

   
  
         

      
     

    

            
          

             
             
                

                
                

                

                
          

                
             

             
             

                  
               

                  
                 

        

                
      

     
   

   
  
            

       
    

 



 
      

           
                 

               
               

                 
          

                
             

                
            

                
             

                 
             

              
     

             
               

               
   

          

               
               

               
        

     
      

   
  
         

              
    

 
   

              
              

            
              
      

 



    
    

            
             

              
             

           
               

         

     
    

   
  
            

    
    

 
   

            
              

                
                  

                
             

            
                

              
           

          
   

                 
               

               
              

                 
             

            
                

             
              

          

    
    

   

 



    
    

  
   

        
    

             
            
               

            
       

 

               
            

             
               
              

            
                

          

              
           

 

              
              

              
              

                 
           

             
             

              
              

       

                 
                 

            
               

                 
           

             
              

 



   
   

                 
      

      
     

             
            

  
         

      
   
     
      
     

  
 

 

       

          
    

               
          

                 
            

            
           

     

               
            

               
             

                
                

               
                

            
      

               
         

     
             

            
  

 



  
 

    

         
      

   
     
     

  
 

 

      
      
    

               
      

                 
             

             
            

     

             
            

              
            

           
                 
           

                 
             

    

    
             

            
  
         

      
   
     
     

  
 

 

      
      
    

               
            

                

 



   
   

             
              

      

             
            

                
            

             
              

        

                 
         

     
              

       
            

  
         

      
     

     
     

     
     

  
 

 

      
      
    

              
                 

               
         

            
            
             

            

            
               

             
               

           
               

              

 



 
      

              
   

               
                

           

       
             

            
  
         

      
  
     
     

  
 

 

      
        
   
 

    

                   
            
           
            

             
              

            
               
  

              
            

                   
             
                

              
               

               
 

                
   

                
             

 



  
      

                 
                

               
        

             
               

            

   
             

             
          

                    
 

               
                

                  
            

         

            
           

           
                
      

             
            

              
              
        

   

      
              

              
                     

               

 



 
        

            
           

            
                 

             
        

              
               

             
            

            
             

           

              
                 

               
                 

       

              
            

             
                

               
              

        

              
             

 

            
            

            
              

             
             

        

              
               
               

             

 



  
       

               
   

              
      

   
                 

       

      
              

             

   
             

  

               
               

                 
            

              
             

             
               

           
          

                
             

       
           

            
                

               
             

                 
            

             

 



 
        

           
                

           
               

           

                
   

    
              

           
              

               
                

                  
 

               
       

  
              

   

                   
            

             
             

             
         

                  
                 

             
             
               
            

                  
               

       

 



             

  
     

     
               

              
              

              
                

              
              
              
            

             
            

     

              
             
             

              
             

    

                
             

             
   

   
              

                 
                
    

      
                

             
            

              
          

 



 
   

    

            
              

 

                
                 

               
            

     

           
          
             
                
             

             
           

              
   

               
             

            
             
             

              
                
              

             
              

                  
              
    

               
           

   
              
               

          
  

 





  
       

    
              
                

          
               

                 
               

               
                  

               
   

              
             
             

    

               
                  

                 
   

               
               
             

               
               

               
                  

   

     

        
                 

               
                

              
           
              

               
              

              
            

 





    
   

             
               

 
           

    

       
        
                    

                 
            

             
              

           
            

              
                

                
               

            

         

  
    
  

  
 

   
 
 

    
 

   
 

  
     
     

       
      

        
              
           
                   

          

              
                  
 

        

            
        

   
            

       

  
 

  
 

 

  
 

 

  

 

    
 
 

 



 
 

    

      

    
             

            
           
        

               
                  

         

            
                 

     

              
             

                 
               

             

              
             

  

 



 
    

  

             
            

              
    

            
               
                
             

           
      

            

 









 
    

  
           

       

              
            

     

               
            
             

                
           

            
 

             
           

               
          

      

               
           

  

                
            

        

                
           

               
            

            
           

              
            

   

               
            

 





 
  

   

            
      

            
          

               
           

               
            

               
               

        

               

                
            

 

              
           

               
                

        

                
       

               
             

  

              
                

    

      
 

             
          

             
   

 



 
 

               
            

   

               
           

 

              
           

 

              
           

      

            
              

          

              
        

               
          

 

               
             
             

           

               
      

             
              

           

              
            
             

      

               
             

 





 
  

  

            
      

              
            

       

             
            

        

               
           

          

              
           

          

               
           

   

                
             

         

                
        

             

               
               

       

             
     

               
            

    

              
       

               
            

 



 
   

             
            

          

            
         

              
        

             
      

             
      

           
     

            
      

             
            

         

              
  

            
     

             
                 

 

            
      

             
           

        

             
        

             
            

 



 
  

    

             
              

             
            

        

            
              
  

            
  

             
        

          
   

            
            

   

             
           

              
            

   

              
        

               
          

    

             
            

      

          
   

            
     

 



  
  

    

             
   

             
          

      

               
          

                
   

         
 

               
   

                
          

       

       

               
       

               
            
        

               
   

               
           

    

             
 

                
      

 



 
  

                
         

            

               
           

 

              
            

     

            
          

             
 

               
         

           

            
            

         

            
         

   

            

              
         

         

              
           

                
       

              
             

         

 



 
  

            
             
         

              
                 

            
       

               
               

             
    

           
 

              
            
    

              
         

             
           

               
          

          

             
              

      

           
    

              
           

   

                
           

           

             
         

 





 
    

    

             
          

                
              

             
      

             
                

              
               

              
     

              
              

                
         

            
            

    

              
          

              
             

      

             
             

     

             
          

     

              
               
      

 



  
  

                 
         

   

            
 

            
 

                 
            

               

               
          

             

                
        

             
       

           
           

  

             
          

             
           

   

             

             
              

            
            

     

                 
           

    

 



          

                   
            

   

                  
         

       

 



   
  

     

  

               
                

             
              

   

               
             

                 
              

                 
               

             

               
 

 



 
  

    

 



   
   

    

 



 
   

    

 



       

    

 



  
     

    

 









   

  

               
               

            
             

               
                  

             
                    

                    
             

               
               

          

 

               
             

               

                  
             

                
                 

                 
                   

                  
        

               
                 

                    
              

            
             

                    
                

             
      

 





 
    

             
               
           

          

               
            

                 
                

             
              

    

           

  
   

   
    

 
 

 
 

  
  

        
        

          
        

   
              

           

              
                  

          

                  
             

                
                  

               
                   

       

 





 
    

              

       

  
  

  
 

    
   

       

     
      

    
     

 
 

  
 

  
  

  
 

    
    

    
     

    
   

   
      

   
  

    
     
      
     

      
     

       
 
 

 

 
 

  
 

    
   

     
  

    
     

 

    
    

    
   

      

 
    

   
 
   

  
  

 

 

   
    

    
   

 

     
   

   
   

      
      

      
      
      

     
    

     
  

 
 

  
    

 
   

 

    
     

     
        
         

       

 
 

 

  
   

 
  

 
   

    
  

     
     

     
      

      

    
 

 
   
    

     
      
       

   
    

     
      

      
 

    

 



  
    

       

     
      

       
  

    

                
               

               
                  

               
                 

       

                   
       

                 
                 

               
            

               
                 
                  

             
              

               
               

 

              
        

          
             

          
                

               
              

 

                
              

              
                 
              

                
               

              
            

 





 
    

             
             

            
              

             
              

              
              

            

     

      

 

  
 

 

  
  

 

 
  

  
 

 

  
 

  
 

  
 

   
    

  
  

  

 

 

  

  

  

   
 

   
 

   
   

 
 

 

    
 

  
 

  

   
 

   
    

 
    

 
 

 
   

   
   
  

  

  

   
   

   
   

  

   
 

  
   

 

  
   

   
  

 

  
 

     
  
  

    
  
  

  

 

   
 

  
 

  
   

  
  

 



 
    

      

 

  
 

 

 
  

  
  
  

 

  
   

    
    
    

   
   
   

  
 

 
 

    
   

 
   

   
  

 
   
   

  
 

   
   
   

  
   
   
   

  
  

  
  

  
    

  
   
   

   
   

   
   
    

  
 

    
 

  
 

 
   

   
 

  
 

 
  

 
  
   

  

  
  
  

   
  

 
 

 
 

 

   
 

   
  
  

  
   

 

 



 
    

      

 

  
 

 

  
 

  
   
    

 

  
  
  

     
 

 
 

    
  

   
   

  
   

   
    

 

   
 

 
  

  
  
 

  
 

  

  
 

  
   
    

  
  

  
  
  

     
  
  

    
  

 

   
 

 
  

  
  

   
 

 

  
 

 
  

 
  

   
  

  
  
  

   
  

 
 

  
 

   
 

 
  
 

 
  

 

              
               

               
                

              
              

             
             

              
                   

                
              
            

              
                

             

 



 
    

             
               

    

        

      
 

  
 

 

 
  

 
   

  

   
  

   
  

  
 

   
   

  

   
 

  
  

  
 
 

 
  

 

 
 

  
 

 
 

 
  

   
    

  
 

  
  

 

  
   

  

  
  
  

  
  

  
 

 
 

   
  

 

    
  

  
 

  
  

 

   
 

  
  
  
 

 
 

  
  

  
 

              

                 
                 

               

 



 
    

              
       

              
 

  
 

 

  
 
 

  

 
  

 

   
 

   
     

    

     
   

   
   

  
  

   
 

      
     

     

     
    

   
  

  
     

    
      

 

 

  
  

 
  

 
 

    
    

 

   
    

    
    

    
  

  
       

      
       

      
     

     
     

 

 
  

  
 

  
 

 
    
    

 

    
   

    
    

  
  

       
   

   
 

     

  
  

       
      

 

      
  

    
   

  
  

      
    

  

     
 

              
                   

                
                   

           

              
            

             
             

              

 



     

              
               

                
                      

              
        

               
                  

                  
  

              
                

              
             

               
             

                 
                

               
                

                
                

                
              

         

                
              

                 
               

       

               
                  

                   
                

               
                  

           

 



 
    

                
               

           

                  
             

                
                  

                
                 

                  
   

  
             

             
               

              
               

             
                

                
         

              
                  

             
               

              

               
                
          

               
               
           

 







DSM 
BRIGHT SCIENCE. BRIGHTER LIVING. 

Mr. Geoffrey Wong 
Center for Veterinary Medicine 
Ingredient Safety Team (HFV 224) 
7519 Standish Place 
Rockville, Maryland 20855 
CC: Dr. Manisha Das 

DSM Nutritional Products 
45 Waterview Boulevard 
Parsippany 
NJ 07054 
United States of America 

phone +1 973 257-8347 
email: james.lamarta@dsm.com 

April 27, 2015 

Re: Question regarding DSM's GRAS Notice for Canthaxanthin, AGRN 17 

Dear Mr. Wong 

In response to the Center's request for clarification of the GRAS Exemption Claim expressed by you dur ing 
our conversation of 24 April 2015, DSM is providing a revised claim. We have maintained the numbering of 
the section that was used in the original submission and I have signed the revised claim in accordance with 
the proposed rule of 17 April, 1997. 

The revised GRAS Exemption Claim is attached. 

Please do not hesitate to contact me if you have any additional questions regarding this matter. 

Kind regards, 

DSM Nutritional Products 

James La Marta, Pli.D., CPS 
Sr. Manager, Regulatory Affairs 

Registered as DSM Nutritional Products 
45 Waterview Boulevard, Parsippany, NJ 07054, United States of America HEALTH • NUTRITIO N • MATER IALS 



Page 2 of 2 
April 27, 2015 
Re: Question regarding DSM's GRAS Notice for 
Canthaxanthin, AGRN 17 DSM 

BRIGHT SCIENCE. BRIGHTER LIVING. 

1.2. GRAS Exemption Claim 

DSM Nutritional Products hereby notifies FDA of its conclusion that Canthaxanthin is exempt from 
the definition of a "food additive" and thus from the premarket approval requirements outlined in 
section 201 (s) of the Federal Food, Drug and Cosmetic Act because its use in animal feed at levels 
up to 6 milligrams per Kg of feed as a nutritive antioxidant in chicken breeders' food to support the 
development of chicks, is generally recognized as safe (GRAS) by qualified experts, as shown 
through scientific procedures, corroborated by a history of safe use, substantial equivalence to 
canthaxanthin approved as a color additive, and extensive safety data. 

To make the GRAS conclusion, DSM Nutritional Products compiled information regarding the nature 
of the substance, specifications, manufacturing, proposed conditions of use and technical evidence 
of safety into a comprehensive technical dossier (GRAS dossier) and sought the opinion of a G RAS 
Panel specifically convened for the purpose of reviewing the information therein to determine 
whether there is consensus among qualified experts that the use of the Canthaxanthin as described 
entails a reasonable certainty of no harm and is generally recognized as safe. 

All data and information that are the basis for the GRAS conclusion are available for FDA's review 
and copying at reasonable times at DSM Nutritional Products, 45 Waterview Blvd, Parsippany, NJ 
07054, and will be sent to FDA upon request. 

Signature: 

James La Marta, Ph.D., CFS 
Senior Manager Regulatory Affairs 
DSM Nutritional Products 
45 Waterview Blvd 
Parsippany, NJ 07054 

Date: /hri/ <P6/r 

Registered as DSM Nutritional Products, LLC 
45 Waterview Boulevard, Parsippany, NJ 07054, United States of America HEALTH • NUTRITION • MATERIALS 
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