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PubMedGoogle Scholar
Google      

LaserBleaching


       


     


         



 

    
   



• 


QTH lamp 
Quartz-Tungsten-Halogen lamp
    

  mW/cm2 
mW/cm2

        



Plasma arc lamp

UV
   mW/cm2






LED

    light emitting diode 
    

mW/cm2 



• 

Argon-ion laser


    
mW/cm2   

 








KTP laser
    Kalium-Titanyl-Phosphate

Nd:YAG



   mW/cm2







He-Ne laser
       







Nd:YAG laser
   Neodymium: Yttrium Aluminum

Garnet
   

 
2 Continuous
3 pulsed
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 


         
          


Diode laser

 
        

 


  



Er:YAG laser
   Erbium: Yttrium Aluminum Garnet

        
        

           
          




Er,Cr:YSGG laser
   Erbium Chromium: Yttrium

Scandium Gallium Garnet








CO2 laser

          
      


      

       
       




 


  
       

MTd Magalhaes
         

APF
      

    APF
  APF    


w







Torres




C group
•

•Nd:YAG140 mJ/pulse10 Hz174.24
J/cm2contact mode60 s

•Er:YAG60 Mj10 Hz18.6 J/cm2
mm30 s

B group
•

•Nd:YAG140 mJ/pulse10 Hz174.24
J/cm2contact mode60 s

•Er:YAG60 Mj10 Hz18.6 J/cm2
mm30 s





Er:YAGNd:YAG





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 


Marconde
s




G6H2O2Nd:YAG laserWHz
G2G7H2O2400mW/cm2
G3G8H2O2Nd:YAG laserWHz
G4G9H2O2400mW/cm2









Leonetti





G1Er:YAGJ/cm2focused mode
G2
G3Er:YAGJ/cm
G4


µTBS

Er:YAG
µTBS


Er:YAG







Gurgan





Er,Cr:YSGGWHz

sfocused


Acid+Excite
Laser+ Excite

Laser+Acid+ Excite
AdheSe

Laser+ AdheSe





WHz

sfocused


Acid+Excite
Laser+ Excite

Laser+Acid+ Excite
AdheSe

Laser+ AdheSe











self-etch















        
      




   



 





        


C. Fornaini

 Shade      
   KTP     

KTPw
       

 

w
wKTPw

KTPw
   KTPw    

w
 

       



Ch.ZhangKTP

 LED    
KTP

      KTPLED
   Hi-Light   


    

H2O2
KTP
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 


 w     w
LED














Hahn


H2O2


150W480-520nm8min
Diode laser980nm6W30s
LED5W430-480nm40s

    
     

    


    
    
       


       





Eldeniz







H2O2
mW/cm2s
mW/cm2s
LEDmW/cm2s
Diode laserWcontinuous waves

     







Luk




H2O2


mWs
Infrared lightWs
mWs
CO2mWs

      
   CO2    


       

      


CO2



Ar


Wetter







H2O2
Diode laserWs
Xenon arc lampWs






Sulieman




H2O2
Plasma arc lampmW/cm2nms
mW/cm2s
mW/cm2s
Diode laserWs

       






Domingues







H2O2

LED
Diode
Nd:YAG
Nd:YAG
Er:YAG

      


 LED    
      





        
      





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 


KTP


 

A Stroble 
 Nd:YAG   

     Nd:YAG
       

        
         


         
Nd:YAGWHz


         
         





 









      

     LED NU.Wetter


      
    HP   
HPLED

 HP
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


delta-E
    






Gontijo









H2O2
WL:808,1w,contiuous,400µm, 5µ/second


   vita 3D    
      Kruskal

Wallace      
       













H2O2min
min

min

mWWW
LEDmcdmin



vita







       
SEM




       

     



    





       
 

Office bleachingHome bleaching


   






   

  


        





       


        
       

  
   

         

       

WFLD
       

          
     

Home BleachingOffice Bleaching
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 


     
        


      
 

        
  


        

        



       

invitro    



        



     

      
       

        
       

 



 
 

 


    
          

       



 





       
  







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