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ÖZET 

Özkan, E., Farklı Beyazlatma Ajanlarının DiĢ Minesinin Mineral DeğiĢimi 

Üzerindeki Etkileri ve Uygulama Sonrasında DiĢ Rengi DeğiĢiminin 

Değerlendirilmesi. Hacettepe Üniversitesi Restoratif DiĢ Tedavisi Anabilim Dalı, 

Uzmanlık Tezi, Ankara, 2022. Bu in vitro                 ; 5          y z      

                     z                                                              

                   80              ,                     y                            

       ‟                            5       ( =  )  y         : ( ) O                 

PF %40 (OPLB) (2) Opalescence Go %6 (OPLGO) (3) Opalescence PF %16 

(OPL16) (4) Total Blanc Office H35 (TBL) (5) Cavex Bite&White %25 Office 

(CV)                4     (        0),   M                                          

                       Kalsiyum (Ca), Fosfor (P), Potasyum (K), Sodyum (Na), 

Magnezyum (Mg), Flor (F), Oksijen (O), Silisyum (Si), Karbon (C), Azot (N), 

      y   (Al), Kalay (Sn), Stronsiyum (Sr), Ç     (Zn) seviyeleri SEM-EDS 

    z                                            M                 y              

                     z y   (VI      y      V)                                     

        y z       y                                           y            

  y z                 hemen sonra ve  4                                        

                   y z                    ,   y z         7              

  y z          4                                                       ,         

           y      7°C‟   y   y                           M                          

         NOV                                      ,                       ∆WID 

               z                            y            NOV  ( w -way (5x3) 

  x    NOV )                      L    CV               y z               Ca 

    y                              z               ; OPL , OPLGO    OPL 6 

                         z                      y z                    

                       y z               OPL , OPLGO, OPL 6, CV             P 

    y                                               z   ;   L                      

 z       z                y z               y     y z                       

                     OPL , OPL 6      L                                   y      

∆ 00                         OPL 6, TBL, CV g                            

  y z               z                                            y              

OPLGO         ,                           z WID                   z         . 

Renk stabilitesini en iyi koruyan TBL grubudur. Test edilen beyazlatma          

                                                  Ç                      y z      

                                                                

Anahtar kelimeler: D   Beyazlatma,                  X-                    , 

Mineral İ     , Renk, Spektrofotometre 
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ABSTRACT 

Özkan, E., Effects of Different Bleaching Agents on the Mineral Change of 

Enamel and Evaluation of Color Changes After Bleaching Applications. 

Hacettepe University, Department of   Restorative Dentistry, Specialization 

Thesis, Ankara, 2022. The aim of this in vitro study was to evaluate the mineral 

levels and color changes on enamel after the application of 5 different bleaching 

agents. 80 extracted, maxillary permanent central or lateral teeth were cut from the 

lower 2/3 of their roots. The samples were divided into 5 groups (n=12): (1) 

Opalescence Boost PF 40% (OPLB) (2) Opalescence Go 6% (OPLGO) (3) 

Opalescence PF 16% (OPL16) (4) Total Blanc Office H35 (TBL) (5) Cavex 

Bite&White 25% Office (CV). Calcium (Ca), Phosphorus (P), Potassium (K), 

Sodium (Na), Magnesium (Mg), Fluorine (F), Oxygen (O), Silicon (Si), Carbon (C), 

Nitrogen (N), Aluminum (Al), Tin (Sn), Strontium (Sr), Zinc (Zn) levels were 

measured using SEM-EDS device. SEM images were taken for each group. After 

color measurements using a spectrophotometer (VITA Easyshade V), bleaching 

             w                                        ‟               M       

content measurements were repeated after bleaching and 14 days after bleaching. 

Color measurements were repeated immediately after bleaching, 7 days after 

bleaching, and 14 days after bleaching. The samples were kept in artificial saliva at 

37°C during the waiting periods. Statistical analysis for mineral values were carried 

           NOV                      C         ∆WID changes were analyzed 

using two-way mixed ANOVA (two-way (5x3) mixed ANOVA). There was a 

significant decrease in Ca percentages in TBL and CV groups and no significant 

differences were detected in the OPLB, OPLGO, and OPL16 groups after bleaching. 

There was no significant difference in P percentages in OPLB, OPLGO, OPL16, CV 

groups after bleaching, however a significant reduction was observed in the TBL 

group. Immediately after bleaching, OPLB, OPL16, and TBL groups exhibited 

       ∆ 00 values than the other groups. OPL16, TBL, CV groups preserved their 

color stability better over time after bleaching compared to other groups. OPLGO 

group showed lower WID change than the other groups after bleaching. TBL group, 

preserved its color stability better than other groups over time. After the bleaching 

applications using five bleaching agents, differences were observed between the 

average mass percentages of the elements in the enamel samples. Tested bleaching 

agents affected the mineral content of human enamel. Bleaching agents used in the 

study were differently effective on enamel color change. 

Keywords: Bleaching, Colour, Energy Dispersive X-ray Spectroscopy, Mineral 

Content, Spectrophotometer  
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1. GĠRĠġ 

G       e                                y              biridir.     

                                  ,                ,              y z       y          

              z            z             y           (1). Estetik beklentilerle birlikte 

      y z                       z                          y                          

(2).  

         ,                         z                                            

                           y        y     ,       z  y   , beslenme       ,           

  y                               etiyolojiye                                      

                                        z nda             nda               olabilir. 

                    y z                                      ,         z    ,     

  y z       y          ,              -abrazyonu, kompozit, porselen veneerler 

ve kron  y                y                            V           y z      

 y          , kompozit rezin dolgulara, veneerlere ve kron  y                  

            z  ,   z  ,      ,            y                                     

                     tercih edilmektedir (3).  

G     z         olarak kullan       y z                                 

(HP) ve karbamid peroksittir (KP). Bu iki   y z                                   

etkinlikleri birbiriyle                                   ikisi de                        

(4, 5).  

H                          y                    y z       y                  

                               y                  y z       y                     

beyazlatma teknikleridir (6). Bu teknikler birlikte veya birbirleriyle kombine olarak 

da uygulanabilmektedir.   z                       ,             den birisini 

     y          mesi gerekmektedir. Klinikte uygulanan beyazlatma tekniklerinin 

y                          ,        z     y z                   ,   y z      

                                                                    ; y      

    y                                                  z                     y     

y                                tedbirler                     ,  z    y   

                        z                     y                       z       uygulama 
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       nda                y        da dikkate             (7)                       

       y z      y                     ,  y             y, y                z, 

    y         ,                                     y           z                

                y                                 z                              

 z     , y            z                e tedavi          hasta uyumuna          (8).  

O           y z        y                y              1 veya daha fazla 

seansta                        y        (1). Ev tipi beyazlatma  y              ise 

hastan                 hastaya  z         y z              z             . Ev tipi 

beyazlatma                    y       y           leriyle ilgili olarak 7– 4     

                          (9).  

V       y z                                                       ar 

y                               ,  z                    y                y        

 y            ,   y z                                                  

     y                                       y                   (10, 11). Bununla 

birlikte, bir   z               ,   y z                              z            

                       y                     (12, 13). Bir in vitro           SEM 

    z    kullanarak, KP‟     y z                 y z y                              

        , ancak mineni                                                            

(14).   y z                                                   z                  

 z      y                                 da,                                      

                                y            (15, 16).                               , 

                                       y     ,           z  y                z  y   

              y                    (17, 18).   y z                                

     y   (K),        ( ),        (P) ve kalsiyum (Ca)     y                        

sebep           ,                                                                 

               z                  (19).        ( )  y          fluorohidroksiapatit 

                    , Ca ve P  y              y z y                  z             

               z                  y  remineralize edici etkisi               (20, 21). 

  y z                 Ca      y                                            z  y    

           y                     (22). Bu            y z                           

         z                                       z            
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                ;             y                      y                        

                                                                         (23). 

Spektrofotometrelerle bulunan verilerin incelenmesinde “C          I              

   I ‟         ” (CI )            ortaya konan                      (24). CIE L*a*b* 

       , y y                   y                               materyallerin rengini 

belirlemekte                  (25). Fakat                  olarak     y      anlamda 

       z               CI    000             nde CI  L* * *            

                  z   k gideril       (24). CIEDE 2000 renk sistemi, CIEL*a*b 

sistemi        daha iyi bir alternatif olarak                (26). WID        CI L   

                                                                     y            

                           y      (27). 

            ,                  y          y z          lar                   

                  z                                              b                   

X-      (  M-EDS)     z                                                

                     z                                   

Ç                      z                   y z                 ; ( )       

                                      y         ( )                z            

y      y           
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2. GENEL BĠLGĠLER 

2.1. DiĢ Beyazlatma Tarihçesi 

 848 y                       z                          y z                  

y           (28). De                 y z                               ,             , 

sodyum peroksit gibi                     y                  y               (28). 

V           y z                868 y       oksalik a                   HP ve pirozon 

               (29).  960 y      , ortodontist Dr. Bill Klusmier,                

                           % 0 KP        jeli,  z            z            z          

        y                        y   z                               y        

                       (30).  989 y     a, %10 KP            y z         inin  z       

plak ile birlikte gece boyunca   y                             (2-6      )  y          

vital bey z      y                     (31). Feinman,  987‟   % 0‟     P‟y       

    z                y           (32).  996 y           R y     y z     da, lazer 

              yla              (32).     y       ,             y    veya      

aktivasyonsuz %15-40 HP    rikli beyazlatma         y               y z              

 y              (30).  

2.2. Renk 

                                   ;                                      

                 z                                                          

                                ,        y    ,                                  , 

                                                            y      ,                 

                      ,                        y            ;      “        z ”       

(33). 

D               z                                     I                       y  

                      y          ( )             , ( ) y z y   y        , ( ) 

                  y             ( )                           z      (34).       

     ,                     y z y      y                         y                (35).  

                           -beyaz, gri-  y z,                                   

         O        y                                    -  y z                  , 
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saydam y                               bulunan                  y           

kahverengi-                                               ,     z          z   

                                         z                  y           z           

                                                           Y       y            

      ,                 y                                     ,              z  y   

                           zy                           y                 (36). 

                                      z                                   , 

            y                      (33). Culpepper (37)             970 y       

y                    ,  y                                                           

       z        ,        z           y        y                    

                                                                          . Bu nedenle 

                ,    z    z                        y         ,                     

                                               y            y                         

                        M      ‟   (38)  905‟                               (Ş     

2.1) (39).                          z            y        (C     ),           (V    ) 

             (   )        z       y                                            

  y                                      .  

 

ġekil 2.1. M      ‟                       z  y    ( 9). 
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    (   ): R          ,                         M      ‟         y   “         

                    y          z       y              ;              z y ,     -

       y                           . 

V     (P        ):  y                 ,   y                       y             

C                  y                                M      ,              y  -beyaz 

                                         

C      (Y       ): R        y                            Birim alanda renk 

y                    (1, 33). 

                                 CI                        L* *  * 

sistemidir. Bu                                            CI L                 , 

L*            (  y z-  y          ),  *      z -y                    (+       z , -a 

y    ),  *         -                    (+      , -      )                 İ     

  z                               y                     larda ifade edilebilmektedir 

(40, 41). 

CIE renk sisteminde en fazla tercih edilen                        ; CI  

L* * *    CI    000‟    (42). 

R             Δ                  CI  L* * *‟                            

Δ f-b =[(ΔL)
2
 +(Δ )

2
 +(Δ )

2
]
1/2

 =[(Lf-Lb)
2
 + (af-ab)

2
 + (bf-bb)

2
 ]

1/2
 (2.1.) 

 :                 

 :                     (40, 41) 

Δ                                     z         y               Δ           

    z      y       cisim            z                                        

                              Δ             , ‟                          z      

                              (43, 44). 

CI  L* * *         y                                              

                               ,                 z    z                        

     y   CI    000                                        I     ,   y              
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                   -  y                               z    d                      

 y         y                                  y                                    

           (45).                            O     0 4‟   I O   664-6:2014 (CIE S 

014-6  : 0  )                                     

CI    000                           ;  

 
(2.2.) 

CI    000              CI  L* * *                           ayarlama 

y                        : ( )              R , ( ) y         *        (            

            ), ( )     C*ab ve hem Hab‟y        y     H fonksiyonu, (4) yeni SL 

      y    (                    , (5) CI 94                      C fonksiyonu (46). 

CIE L*a*b*         y                 ompleks                          

                       y    unsurlar              CI    000                       

SL, SC, SH ve RT gibi parametreler, CIE L*a*b* sistemindeki                        

           . KL, KC, KH gibi fak               y     z                            

hesaplama   z             SL                                         CMC, BFD ve 

CI 94                        fark yaratan ana            Bu fonksiyon CIEDE2000 

                                             ilgilidir  L*           deki arka plan 

                      SL‟y               y                               y z       

                           z     yle ilgili olarak                               z     

                    (47). SL                                          

SL =1+[0,015(L*-50)2/ (20+(L*-50)2)
1/2

]  (2.3.) 

KL, KC, KH       y       incelemenin y         y              yla ilgilidir ve 

                      KL =                      ,                y                 

         incelenmesinde ise KL =                                  y               

y z y y     , incelemenin y                      z                                 

nedenidir (48). 

0,8     ,8            ∆ 00          ,                                           

           (49). İ                                 belirlemede ∆ 00    Δ            
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                     .                    y z                            

                                            CI L                                

y         z                y z    İ       (WID)            . Nesnelerin renk 

            ∆ 00    Δ                                     ,  y   z                 

     y               y             y z                    y z                   

CIELab renk sisteminde bulunan CIE L*, a*, b*   y  CI  L*, C*,  º               

                                   WID,            y                                 

           y         y                                                          

                 y                     y               (50).   y z                   

                                  (51): 

WID = 0:511L*-2,2324a*-1,100b* (2.4.) 

WID                   nesnenin                  nu            ,  z     WID 

              nesnenin        y                                     (51). WID 'deki 

                                               ΔWID                     

edilebilmektedir, ΔWID                                    0,7                         

       ,60                           (52). 

2.3. DiĢ Renklenmeleri  

D                     y          ve absorbe etme           y           

                       (53). 

                            (     )               (      ) renklenmeler 

                                                                             y        

                       z                        y          „      I        z  y  ‟ 

                                                (54). 

2.3.1. Ġç Kökenli Renklenmeler  

İ                                                                   

            y                                                                      

                             z                    (55). İ                        

          y                                                                              
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y       ,       ,                                 ,                         

                   (33). 

Amelogenezis  mperfekta     

                y                      y     mineyi etkilemektedir (53). 

M                              z  y                            y                 

                       ,       ,               y        z                                 

 y                          y             otozomal dominant veya X kromozomuna 

      olarak                (56, 57). Hipoplastik, hipokalsifik, hipomature ve 

taurodontizm ile kombine                   -                   z              

              (58). M          z                                             

                                                                   ‟     

                                                  y                            (59). 

Dentinogenezis  mperfekta  

                                         z                                    

                    ,              y        ,      y                           (53). 

                      I,          z                                                 , 

                                                                        M    y      

                                          (60). Tip II dentinogenezis imperfektada 

                  mavi-    y                             obliteredir  K        

         y       yla dentin kolayca               -                ortaya        

Dentin                y                                y                         z     

                                 z                  III               I        II 

           z                                                           z   pulpa 

     z    na            R  y                                                    (61). 

Dentinal Displazi  

    I              z       z                              N               

                                                      R  y      de                     

konik          P                                   ve tipik           y        
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                  II        displazisinde ise                                  

        ve                      z             na           (62). 

          i  

Otozomal resesif bir               temel bir aminoasit olan fenilalenini 

    z                                  z                              y   meydana 

gelir. Bu tarz durumda daimi                                   renkte         (33).  

Eritroblastozis Fetalis  

                 R   y    z                       Eritrositlerin 

         y            z                  y                                           , 

kahverengiden mavi-y                                                           

  y                          z           (63). 

Porfirya  

P                z            z            y                          

                                                             y z       y             

cevap vermeyip      z -kahverengi renklenmelere sebep             Otozomal 

                        z                            y                 y         

                   (53, 64). 

Orak H     i Anemi ve Talasemi  

                                                       z                    

                   ,         giden mavi-y                                  z   

               z                                                        y y    

               (63). 

Tetrasiklin Renklenmesi  

                                   sistemik olarak                          

sert                           (65, 66).                         ,                   

                                                  Ca  y                y   y      , 
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                 y                  belirtil                     y            

dentinde miney              z           (66, 67).                              y      

                      y  12 y                        ,             ve emziren 

                                                (68). Tetrasiklin          y   ilgili 

rastlanan                               z          ma       y              . 

                               y    y                     ;            , 

               ,                                           , kahverengimsi, gri; 

klortetrasiklin ise gri tonda renk                                                 

      ,                        y            -y           y   ,           z 

                          y                                                      

        (69, 70). 

Tetrasiklin renklenmeleri lekeler       ,                   z  y                

                       (59, 71). 

I.                               :     y z y    homojen               ,          , 

                                z                        z    y z      

 y              y     ap vermektedir. 

II. Derece Tetrasiklin renklenmesi: Homojen     -kahverengi-gri tonlarda 

renklenmelere          .      y       z     z  M               z  y        

             Renklenmenin             y                          y z      

 y                     y              

III. Derece Tetrasiklin renklenmesi:     y z y                y    y          

              z             V       y z       y              y             z     

IV                                : V       y z       y             y     

ver  y         y                                    

Endemik Fluorozis   

         F      yla minede b                                   y            

        ‟      y                           ,                                     

fazla miktardaki F ile ilgili olarak da                 . Renklenme, opak noktalar 
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        y         -                                             K         -siyah 

            ,                             y z y                        zy   yla 

              M           z                                z  ,        y       

                       z          zamanlarda        (72, 73). 

  z          F                  y               y                 z           

                            z                                                   F‟y  

                        z  ,           z                   z          z           

                              z       z      y       z                  

                                    z    ,      y z y        -beyaz lekelere 

                 Ç            z                                             y  

 z                                                     (74).             z            

  y z                  y  y                  O          z                 

  y z                     z                            (53). 

Pulpal Hemorajiler  

G                 travma                                 z  yan etkiler 

              Ç                                                              

        z            y         y                 (75).  

Di  Sert D           Rezorpsiyonu  

                              z     y  ,     -                           

           z           D                        z     y   y            y       

                  nedeniyle bu durum               İ          z     y  da 

           pembe renkte lekelere          . Bununla birlikte periodontal dokularda 

hasar nedeniyle                    z     y                                         

(76).  

Mine Hipoplazisi  

          y               y                            y        

h      z            y y              (77).             z               arz lokal 

etkiler, hipoplastik mine defektlerinin meydana gelmesine              y             



13 

 

            ,   z               y   ,                                       , vitamin 

D                durumlardan etkilenmektedir (78). 

Dentin Hiperkalsifikasyonu  

                                                      z      y   

                                                                 z    z        y      

                            ler                           y                   

 z                                y              (75). 

  i    i  Nedenlerle O            Renklenmeler  

“M         z               z  y   ”,                                      

                             ipomineralizasyondur ve etyolojisi bilinmemektedir. 

            z      ,          ,     z                                                

zaman                         yle ortadan kalkar (79). 

Y    

P    , z               ilerek yerini daha koyu renkli sekonder dentin 

al                                  y                  z                     

                 z                           y                             M    

              z      y                        y     ;   y            z            

koyu g                  y y    ,                             z    la        

                         z                V       y z       y          y     z   

                         (80). 

2.3.2. DıĢ Kökenli Renklenmeler  

Ekstrensik                   y z y       renklenmelerdir. Bu tarz 

                          y z       y              y  y                        

       y                     y                 y z       y                     

                                           (81). 
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Metalik Olmayan Renklenmeler  

M           y                 ,      y               y            z  olan 

            lerin renklenmesine sebep olur. B        y y                 , 

                                                         y                            z 

   y                  y        y     y    -turuncu iken, iyi bir    z    y   ne sahip 

olan bireylerde ise boyanma siyah-                         (82). 

Metalik Renklenmeler   

M                   ,                 y                            z       

maruz kalan bireyler                            ;                         veya 

demir tabletlerini              y       z          y                             (83). 

Bunun gibi uzun bir zaman    z           (84, 85) kullanan bireylerde              

                                        (  NO3) y    ,      y               

(KMnO4) eflatun-  y  ,     y        (   2) ise kahverengi (86, 87) boyanmalar 

meydana getirmektedir.  

Di  Ç       i  

Y y                                     zy                  z          

    y                              olu                                            

  zy          y                             y    y            (88). 

Restoratif Materyaller  

R                                          y           z               

renklenmeler meydana getirebilir  K                                                en 

                y   tarzda                      y                            

renklenmeler              .         y        amalgam         y            

              -siyah renklenmeye                                  . Amalgam 

                  y                                                       y           

reaksiyona girmesiyle bu durum meydana gelmektedir (89). 
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Di  A             Di  Eti Çekilmeleri   

Mine ve dentinin abrazyon, atrizyon ve erozyonla                    y         

                M                                z                          

  y                     ortaya         z                 dentinin y        girer. 

  z                                        y                                   

                                            (88). 

2.4. DiĢ Beyazlatma Uygulamasının Mekanizması  

                  y                    ;                       ,             

                      ,       y                          z       ,                 

isimlendirilen                       (90).  

  y z       y              de oksidasyon-       y   reaksiyonuna 

  y                                                         y   y              O      

         y                                          HP, okside edici ajan olarak 

bilinmektedir. HP serbest radikallerini ver                 İ      y                  

y z y                                             (91).  

P             y                                         y                  

    z  olabilir. Serbest oksijen (O)                y                            

           y         y             y                                   

                                                            z               renklenme 

                                       verir             y                           

  y                z y       Y      y z       y              y                

              ,               z                      y      y                      

boyunca   y z                                        ;                          

                                                  z hidroksil (O ˉ)                  

(92, 93). 

  y z       y                    y                                     

      z y                     seviyeye                      y       y                  

bilinmektedir.                     y z      y               y    maya devam 

                                               y                             
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                  ;            O ˉ                                    y             

                         y          y         (94).  

  y z       y                                            y           

y           z                               y                  y               

            y z       y                          (94).  

2.5. DiĢ Beyazlatma Uygulamasında Kullanılan Materyaller  

                   y z       y                         HP                

                                (91).   y z                                          

                                     y      y                                         

                           (95). 

  y z                            ; HP, KP,                y           , 

y z y             z                  y              ,                         

(        ,       ),    , y                 (        ,       ),     y         y        

giderici maddeler, aromatikler bulun         (32). 

                        y z           y                                  y   

      z            z    z         y              (96).  

Hidrojen Peroksit (H2O2)  

İ                                    y                 y      y a sentezlenen 

HP;                                                              (97). Sanayide 

  y       z                           ,         z           , y y             

                      ,                               (98).  P‟           % 0-

 5‟              y   ,                                     P      y       HP %5 

    %40                            y       ,             y                      

                                y z                           (99, 100).  y     H2O2 

y       z            , y                      y                K                     

 y                         ,                                             

             Y                            z                       y             

  y                                                      (99, 101). HP, serbest radikal 
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                                                        olup,      y             

  z                        y                   z               P‟    iyonize 

      y  ,   y   oranda serbest radikal olan O               Hidroperoksil (HO2) 

ise daha kuvvetli bir serbest radikaldir ve HO2‟                                

 y               9,5- 0,8           (32, 59). 

HP       z      z               ,  y   z                                 

olu   z  , HP       z                      z             z    z     , O 

                                          z                                y  

  y z       y         y                               z                        (99, 

101). 

HP beyazlatmada direkt olarak veya KP veya sodyum perborattan kimyasal 

      y                    y            (102). 

               % 5‟    HP      y        z                          

                        z  R     y                            y z y             

 z                     Y z y              z      ,  P‟                               

daha kolay     z                                daha etkili bir beyazlatma          . 

Fakat y              a temas     y       z               ve                  neden 

              z                  . Bu tarzda yan etkiler                       y  

                              (103).  

 P‟                   % 0‟         y                   dur.                

                                                               z               y  

                               (104).                   z        y         y       

                         y                                              y z           

              y                  y        z       y                ; % 0‟    

 P‟     z       li                                                              

            % ‟     P‟    (            )    z         z                        

                              (103, 105). Bununla birlikte                       

mikrobiyal           z          etkili       ,             y                   

 z                                                                                    

(103). 
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Karbamid Peroksit   

KP,                        O                 y z               y       (106). 

KP                 HP                                   HP iyonize olarak su ve O 

                           y         y                              y z      

                        (107). KP                  P‟    y                  , daha 

sonra amony                                           y               ‟s    

y             y z            y             y                           (108). 

Ç                    y z                              KP piyasada %15, %20 

   % 5‟         y     -jeller halinde                              y     

      y           y  ; %5,4, %7    % 0          HP           (32). 

KP‟                                 y                  ,  P‟               

y             beyazlatma                                z                      te 

          y   y                         z  KP     ikli                      z   

                 z          z         % 0‟    KP  y                ‟y     z         

       y             z         y     z y                               (67). 

Sodyum Perborat  

   y           ,        z        ,   y z          z        z         

bulunur (109).   z                       ,        y                                   

serbest O, HP       y                           (100). Monohidrat, tetrahidrat ve 

trihidrat gibi                                                 O        y   

            (110). 

K              Ajan  

  y z       y                            y                                  

                             K                     y z                       zitesini 

            O                y             y       y z                     z        

                     y           z                        y    y z            

               y   y       iyi adapte olur (32). 
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Ü     

   ,           z                                                              

                          y                 y                             P‟    

       z  y           y  ,   ‟y                            y   , antikaryojenik ve 

y     y                                 y    y z       y                       

ajanlara eklenmektedir (32). 

           

    y                     z                                               y    

                                y                                           

  z                (107). 

S  f         Pigment   

            y z                             y z y                       y   

         P‟        y z y        z               y          Potasyum nitrat ve F     

  y            z            y                           y                 

  y z                 ‟      y                    (111). 

Koruyucular  

K   y                             y      z   ,      ,               

                                y     y   y      y       y              , 

     zy                                              P‟                   

  z         (107). 

Aroma   

Beyazlatma aj             ,   y    z ,                        ,              

tat                                                                                  

     y           (107).  
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2.6. Beyazlatmayı Etkileyen Faktörler 

Hidrojen Peroksit Konsantrasyonu   

  y z       y                        P‟    konsantrasyonu          

oksidasyonun etkisi de o               Ç          y                y     % 5 HP 

                 (112). 

Y     T  i  i i  

    y z y                P‟    iyonizasyonunu d                     ikal 

                        y       y z                z             y    y z      

 y                       y z y                z                   z               

          y            (54). 

S         

Beyazlatma  y                                  artm       y     

      y       z                               I                   z      y  y      

                 y              y                                        

                       (113). 

PH  

 P‟                 z                        ‟ya sahi         

gerekmektedir.  P‟           y                                            9,5- 

10,8                          pH s   y          y                        

seviyelerindeki                    z %50       y                    (112).   

Zaman  

  y z             y            y     y z                              

                                                seviyeye                   (113). 
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Y       

 P‟    y                      y              ,   y z       y            

                        (67).   

2.7. Beyazlatma Uygulamasının Endikasyonları/Kontrendikasyonları  

E  i            

                        ,   y                          z        

                     y                      

 Kahverengi veya beyaz florozis renklemeleri (32, 114) 

 Y z y    (      ya da orta dereceli) tetrasiklin renklenmeleri (32, 114) 

                                                    (115) 

                                        y z y    renklenmeler (115) 

 Y                                      

                      y z                         y  ,                      

olmayan hastalarda 

K        i             

 İ                           (32, 114) 

 İ              tetrasiklin renklenmeleri (115) 

                                                     (115) 

 G             y              

             z                           

              y          

 Peroksit alerjisi bulunanlarda 

          y z y        

                                            y               y z y            

                                   

 G                       

 Fazl                        y                   y    z           z      

             y z       y         y              (91). 
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2.8. Beyazlatma Ajanlarının Yan Etkileri  

Di  Eti  rritasyonu   

  y z       y                   z           y                           

       y            y                                         y     y    y z      

                                     y            y                            

iritasyonu                                                        y ,   y z      

       y                                              y                y  

edilmektedir (116, 117). 

%30- 5      y                y     HP y                 kostik etkilidir 

              y          y z     y                      y   y          , % ‟    

                       z                                                        y   

                    y     z          (118). % 0‟                            y    

           y                     y       y         y                   y   

               (119). 

Pulpadaki D  i i      

HP,                                y                                 

    y        y                        z                         z y                 

     y                         P                      y z       y               

                                   y                  (120). 

  y z       y                            z                  y         

           y                          z                                  (121, 122). 

Di  D             

      y           y z       y                                           y   

             y          KP veya  P‟                                    y  

        y                                   (121, 123). 

Beyazlatma uy                y       ,   y z       y                     

                y                                     (117, 124). 
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                               y z y    ,        ve                

         , y           y  , rijit         y        ,   y z               y           y   

            ,   y z                   z     ,            ,                     ,        

      y                                          y         (117).  

  y z     y                 y                 ,   y                      

veya F  y                                y z                        F, potasyum 

              y            y                                                       

beyazlatmada uygulam y                                                   

  y           z         y                  (125). 

2.9. Beyazlatma Uygulamasının Mine Üzerine Etkileri   

  y z       y                                                    y   

reaksiyonu sonucunda mine y      z y      (126).                    z      

  y z       y                          y z y        zy             z  y  , 

p   z       y z y     z                  z                         (11, 127-131). 

                        y z       y                           y           

                  y               y z y              z    ,                y     , 

          y      , C     P                            y                            

(31, 132, 133).                    z                                             

etkilerdir (134). 

2.10. Beyazlatma Uygulamasının Dentin Üzerine Etkileri  

  y z       y                    z                                 

beyazlatma            C     P           z                                   

  y          z              z             y z                               

                                       z                           ,            

                   z                       (133). 

2.11. Minenin Yapısı ve Özellikleri  

M   ,                                                             z    

       z  z                                          M                   %95-98 
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                                    y                          [Ca10(PO4)6OH2] 

                 K                 %2-3 su, %2 karbonat, %0,01-0,05 F, %1 eser 

              % ‟          z                                M                     

%88          , %             % 0                                      (135). 

M                                                         Ca, fosfat (PO₄) ve 

O ˉ             y       F,       (Zn),         ,       y   (Al), magnezyum (Mg) 

ve stronsiyum (Sr)                               (136)  M                           

elementler ve iyonlar                                     y               y              r 

(137, 138). 

Fˉ  y                Ca ve P  y              y z y                       z   

     y                         y                                                    y    

                                          (139).                           

k                               z  y          ‟    (140). 

Minenin     y                y     ,                                         

      (141). M       y                     ,  y   z      ,    z              

                                          y                           

          z  y      y                  (142). 

M                             z     R                        ,          

               y          ,                y         z                       

                                    terir. M    y              z                     , 

           y    z                          y                  zy   y   y            

       

M                  y               z           M   ,          y z y     

            z                                            y          

M       z  y             y              y             y                     

       y                               z      z              P  z               

                     R  z      z                           ;              y        

          z           ,   y               y                             (135).  
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2.12. DiĢ Beyazlatma Uygulaması Yöntemleri 

2.12.1. Vital Beyazlatma Yöntemleri  

V                y z       y          ;                             z        

          nikle uygulanabilmektedir (143). V       y z       y         

                    y z      y           Y       ,                                

                                         ,       ,                        y          

ekstrensik renklenmelerde vital beyazlatma uygulanabilmektedir (114, 144).  

Ofis Tipi Beyazlatma Tedavileri 

                                   y                                  

 y                y z                            % 5-35 konsantrasyonlarda 

          y z              ,              y               

O           y z                           ,                                  

                          y                              y               

               y                                                         ; 

bey z          y                         z     y     ,     y z              

                                                    y                              

            y               y z        y              z                        

uygulamaya son verilebilmektedir (143).  

O           y z       y             ,   y z     y    z                   

  y            y              (32, 91).            q    z                 ,          

        ,    z                , q    z                                         

  z  ,        z                        (145). 

 y                                              z            y z            

                          y                                      y          

      y                                y            (146). 

Ofis tipi beyazlatma y          z           y z                           

y        ,  y                               y           y       y                 

O           y z                     z             y        z    P‟    kostik 
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etkisinin                          y     z            y              ,    z         

  z               y                                       z    y                 

(143). 

Mikroabrazyon  

M    y z y         z                             y                            

m        zy                                 z       % 7‟                        y  

%6,6,  0     8‟                     ( C )                                             

    zy        y                                                   z                    

y                          y                z    C                                      

                y                     M     , 0     ‟                       y  

  y z      z                           z  y                               

Mikroabrazyon te          y z y                              u teknik 

     z        y                 y                     y       (147). Bu teknik 

      z       y z y      y z            z                                  

         zy              (148).  

 CL                 y   z    y                                  

                           (147). 

M I                    m                  z        y z y    

          z  y                      % 6‟     C ,      % 0‟    HP ve 0.2 ml 

      z                                              y z           y  u 

                          y              y                         -5        y   

 y                       y              (N OC )            z  y                 

(149). 

I      I    Cih    K              g       B           edavileri  

I     y           y z                                                           

y      y                       y z                 y            y                  

 P‟                y               y                  99  y                       

                         y     ,                     z              (150). 
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  y z                                          y             z                  

                   y z       y                                     y z          

  z       y          ektedir (151).  

E   i i Di  B          Yö    i   

K   y                                           y z      y             

        989 y         yw         y                   (6).    y      % 0 KP 

                  z                            6-8 saat     y    -6 hafta boyunca 

              y           (29). %10 KP %3,5 H2O2    %6,5                        

  y z                         z         P‟                   y          (152).  

  y z       y                                                                

                             z     y                  y            y   z        

  z           y z       y         y                           y z y         -out 

y                   z           z            (153). R z                  z         

         z           y z                 y             (154).  

           y z                     y                         

                                                                                          

Y                        y z              z     z   y                z       ,      

        z      y    y y                         ,                 z                 

                             z                   y                         

               (155). 

          y z             y  y      ,     y      z       ,               y   

       y z                                 y          y z                         

                        y                                   ,  M         z          

                            ,  y           z                             y        

              z                   (153). 

V       y z       y                           y z      y                     

  y z      y                                                                      

                               (155). 
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   g h Ü    Ü              h  C      - C   i   Vi    Di  B          

Yö    i  

                  y           y      maliyette      y          ilave 

                        (O C)                                 y                   . 

    z,       cunu,                                    y    y z                        

                                                            (156). 

  y z                         z                   y     y            

                                                                              y  

 y              y    (157).  

  y z                                    z                   y     y z      

        z                         KP veya HP                  y z                

             y                           ,                             y z     

                z          (158, 159).  

2.12.2. Devital DiĢlerde Beyazlatma Uygulamaları  

K                                           ,                        

         ,                                        penetrasyonu, restoratif 

     y                                            y                       y  

          y z       y                      

                                                             y    y z          

       z                                      y                             

          (76).           y z      y                               y             

  zy                  ,              zy                                   y       

                     z                   z     z                                  

               K                         y z           y                   

                           z                                z     z               

y                        (76). 

Devital beyazlatma teknikleri walking bleaching, termokatalitik teknik 

                                                      (76). 
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Termokatalitik teknikte %35 HP               y                              

       y      z                    y             y                  (160). 

2.13. Beyazlatmada Kullanılan IĢık Kaynakları  

  y z       y                              y      , L   (               

     )        y       ,                y          z     ,      z-tungsten-halojen 

(QTH) lambalar, plazma ark lambalar, hibrit (LED/lazer) cihazlar           

  y             y                

I                    y z       y                                            , 

  y z            y          y    (  y z          )              z   

        z  y                           z           y z       y                

  z y                         ,                         y           z               

                                    (161). 

I      y          z            (IR)        y   y  ( V)             

                y y                y    z         r-mavi spektrumda (350-500 nm) 

                        L          y                            y               

                                 y             z (162).  

2.14. DiĢ Hekimliğinde Renk Ölçüm Yöntemleri  

                                z                  y           z          

       y             (163). G                            ,                         

y             (164). G                                   y                

                  y      z                      (165). 

R             ,   z y         ,       y       y       y                , 

                                                                        R      

                               z    ;   z                                        y  

                                 (165).   
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2.14.1. Renk Skalaları  

R                y z       y                       -                        

                       z     y                                 (151, 166). Renk 

                                                                                 

 y                                                     R                   

            y                                                     z  y   

                  y                 z                      z         (23, 167).  

R                                                                             

/ veya y                     z                                                  (35). 

R                                                         ,           y y  

      y        VI   K      R         ‟      (VI   Z         ,              , 

Almanya) (168-171).                  ,      y             C4                     

olup etkili   y z             5            z                                 

                 (170). 

 998'         lan 3D Master Toothguide (VITA Zahnfabrik, Bad Sackingen, 

     y )                                                 z                  

         ,       y                                                           y  

                                                                  (172-174).  

2.14.2. Kolorimetreler  

R            y                  ,             y                           

     z     ,        y                    y                   z                       

K             ;     y       x, y, z   y  CI  L*,  *,  *                               

                rakamsal             z                    y                           

                y                   

K                  z           z y z y      y                       

                                      y z y               z                         

  z                  y                                      (23). 
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2.14.3. Dijital Kameralar  

G     z                       r                              

y y             fakat          n kalitesi                G                ;       

 y                 ,         y      ,            ,    in   z  y   ,            y       

             y            olarak                                                    y    

                 z            y              y                                   

           (23).                                z                 z                    

     ,                         n                                   eri standart 

           dijital kameralar ile     makta ve                        bilgisayarlarla 

“CI  L* * *”                                                    (93). Sistem; dijital 

kamera haricinde                        y  ,        y           ,              ve 

       y   y     y                          (175).                     

        y            y         y                                   y        

olan etkenlerdir (176). 

2.14.4. Spektrofotometreler  

                    y z y                             y y           lan 

                   ir (177).                     ,              y  y     y    ,     

                  ,                            ,                                        z 

                    y                              

                   ,                                                     , 

               z                (178)                               y                 da 

                                                y                           ve ortam 

 y                                                (35, 179, 180). Optik lensin in vivo 

                                                   olabilir. Spektrofotometreler 

sabit tutulan                 z                    y ,                          

                         z        neden olabilir (181)  İnsan g z y     y  

                       y         z                             , spektrofotometrelerle 

                          %                ve spektrofotometrelerin           

%9 , '                                                   (182). 
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Spektrofotometr           y                  y    y         ,   y z 

y z y    y    y                                                                      

              z                                        y              y            

                         y          edebilir.  

Spektrofotometreler ampul ışığı, floresan ışığı ve güneş ışığında değişik renk 

ölçüm değerleri verebilmektedir. Bundan dolayı kalite kontrolünde, bilimsel 

çalışmalarda, profesyonel alanlarda ve rengin ifade edilmesinde kullanılmaktadır 

(183-185). 

2.15. Taramalı Elektron Mikroskobu (SEM)   

                           (  M), y z y y         y z y     y           

                                                               y y           

                          

                               y                     y                     

                                     y    , y                                  

    y ,                                 z (186). 

  M'                         , y                 z                         

                  y z y                y     y                          

  z                  y        M'                                                  

y z y      y         z                   y             y         y          y         

            y                                                                            

y           y                   M                  y z y y         

                    z                                            (187, 188). 

2.16. Taramalı Elektron Mikroskobu-Enerji Dağılımlı X IĢını 

Spektroskopisi (SEM-EDS)  

                X-                     (  X,  y                          ), 

  M y                                          z             

                        y z y                ,       y z y                   

mikrometre                    y                 X             y y               
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           y               , X-         y  y                    y y      X-         

analiz edilir    y z y                                       y                      

             (189, 190)                          y z y                          

                 M-    y                         (191, 192). 
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3. GEREÇ VE YÖNTEM 

            , 5          y z               (O                 P  %40, 

Opalescence Go %6, Opalescence PF %16, Total Blanc Office H35, Cavex 

Bite&White %25 Office) in vitro            minesi  z                  

                                                                . 

Bu in vitro        ,                                                R          

                          ‟    y                                            

Kurulundan (GO 22/420)    y           . (Bkz. Ek 1)  

                y                                                  

                       İ                   y                    M    z ‟    

(      ,      y ) y          .  

3.1. ÇalıĢmada Kullanılan DiĢlerin Toplanması   

                 0-60 y                                              

                                 y      y      80                               

              .                                                P              

                                                  0-60 y                

                           80                            y                          

           y   â              . Ş         ‟                                        

                

 

ġekil 3.1. Ç                                    
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Ç         D hi  E i    K i      i 

(1) S              ,  

(2) Ç      y                     

(3) Ç       y                   y                     

Ç         D hi  E i      K i      i 

(1) M                           

(2)           y             ler 

(3) Ç     ,      ,        y z y  z                     

3.2. Örneklerin Hazırlanması ve Saklanması  

Ç              %0, ‟               y                  z                   

              z                                                      y    z                 

   y z y                      y                  z         . Y z y     z     

                                                        y                  

bekletil                                              ‟          z                 

             kesil      .  0x   y                                 (O y      Z 6 , 

Olympus Corporation, Shinjuku, J    y )           y                ,        y     

                                        . 

3.3. ÇalıĢmada Kullanılan Materyaller  

Ç                          y     1 adet ev tipi   y z           , 3 adet ofis 

       y z                      O C                     . Ç                    

     y                ,                                           ‟                       
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Tablo 3.1. Ç                         y       

      M   RY L İ Mİ          R  İCİ  İRM     M   RY LİN İÇ RİĞİ 

Opalescence Boost PF %40 Ultradent, Inc., South Jordan 

UT, ABD 

%40 HP, %1,     y         , 

%3 potasyum nitrat 

Opalescence Go %6 Ultradent, Inc., South Jordan 

UT, ABD 

%6 HP, sodyum hidroksit, 

     y         ,    y          

Opalescence PF %16 Ultradent, Inc., South Jordan 

UT, ABD 

% 6 KP,         ,   ,     

peroksit, xylitol, carbomer, 

PEG-6, sodyum hidroksit, 

    ,      y   ,      y   

      ,    y          

Total Blanc Office H35 DFL, Rio de Janeiro, Brezilya % 5  P,   y          ,       

 z    ,     ,  y          ,       , 

boya ve su  

Cavex Bite&White %25 

Office 

Cavex, Haarlem, Hollanda %25 HP, PEG, su, poloksamer, 

t-           ,               ,      

y   ,    y           

 

3.4. ÇalıĢma Gruplarının Belirlenmesi   

              4     (toplam 20),   M                                    . 

  z                         y z                                   riklerini 

           z                              (n=12)  y         . 

(1) Opalescence Boost PF %40 (Ultradent, South Jordan UT, ABD) (OPLB) 

(2) Opalescence Go %6 (Ultradent, South Jordan, UT, ABD) (OPLGO) 

(3) Opalescence PF %16 (Ultradent, South Jordan, UT, ABD) (OPL16) 

(4) Total Blanc Office H35 (DFL, Rio de Janeiro, Brezilya) (TBL)                                                                                                                

(5) Cavex Bite&White %25 Office (Cavex, Haarlem, Hollanda) (CV)    

3.5. Mineral Ġçeriklerinin Ölçülmesi  

  y z                                       C , P, K, Sodyum (Na), Mg, F, 

O, Silisyum (Si), Karbon (C), Azot (N), Al, Kalay (Sn), Sr, Zn seviyeleri Hacettepe 

             İ                   y                    M    z ‟    (      , 

     y )   M-EDS (GAIA3 Triglav, TESCAN, Brno Kohoutovice, Ç   

Cumhuriyeti)     z                          .                 M                  

y          . 
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  y z          y                 y z          4           C , P, K, N , 

Mg, F, O, Si, C, N, Al,   ,   , Z                           , veriler kaydedil      .  

3.6. Spektrofotometre Cihazı ile Renk Ölçümlerinin Yapılması  

Ç         VI      y      V (VI   Z         ,    R      G    & C   

             ,      y )                      z ,                              

       l      .                      y               kurulan      .  

                     z      y                                              

        y                                                                           . 

R                                z                             y               z   

                                z                         y                       

                    ,              %95                         z y             

lamba (Activa 172 Sylvania, Erlangen,      y )                                 

                          y            ,       y          y z               olarak 

              .       y                  ,     z                 y                

                               m                            z              

                        y                                             y z 

        y                    y    y            Ş         ‟                     

y         VI      y      V (VI   Z         ,    R      G    & Co. Bad 

         ,      y )                                              L*,  *,  * 

                        y             

 

   

ġekil 3.2. VITA Easyshade V (VITA Zahnfabrik, H. Rauter GmbH & Co. Bad 

Sackingen, Almanya)  
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R                                               hesaplan      . 

R             Δ ,  

Δ f-b =[(ΔL)
2
 +(Δ )

2
 +(Δ )

2
]
1/2

 =[(Lf-Lb)
2
 + (af-ab)

2
 + (bf-bb)

2
 ]

1/2
 (3.1.) 

 :                 

 :                     

∆ 00            

Δ 00 = [(ΔL‟ KLSL)
2
 + (ΔC‟ KCSC)

2
 + (Δ ‟ KHSH)

2 
+ RT(ΔC‟ KCSC) 

(Δ ‟ KHSH)]
1/2

  

  y z            (WID);     WID =0.511L*-2.324a*-1.100b*  

İ                      y z          (ΔWID)            ΔWID = WIDf - WIDb  

WID :   y z       y                    WID           

WIDb:   y z       y                 WID           

Ş         ‟                   y                               

 

ġekil 3.3.                 y              y        . 

  y z                   ,   y z                    ,   y z         7     

           y z          4                          y                   y           .   
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3.7. Beyazlatma Ajanı Uygulama Protokolleri   

T              y z                 y           . Beyazlatma 

 y                             7°C‟ e y   y              y       ( 000           

su [pH 7.0], 0,62 gr KCl, 0,17 gr CaCl2, 1,1 gr K2HPO4, 0,3 gr KH2PO4, 0,87 gr 

NaCl) bekletil      .  

Opalescence Boost PF %40 (OPLB): Opalescence Boost %40 hidrojen 

                              y z       bir         İ     z                        

                          İ     z                                            

                lip                      y            ve                               

             (Ş       4)                              5‟     z                50   z 

tekrar edil        K                z         y                 M      X     

           .                        .    lerin        y z y           z        z   

y z y       0,5- ,0                      y             J        re 20 dakika 

uygulan      . J            z     z               z                  İ          z        

edil       ve s                     y   y          z                .  

 

ġekil 3.4. Opalescence Boost PF %40 (Ultradent) 
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Opalescence Go %6 (OPLGO): H z       y                 %6 hidrojen 

peroksit                                 (Ş       5). M              y      y     

kesil                y z y       y               . Otuz dakika beklendikten sonra 

mine        y z y             z         l      ,                      z             

         su ile y          . B      ,  4         y        y z y        y    n      .  

 

ġekil 3.5. Opalescence Go %6 (Ultradent) 

Opalescence PF %16 (OPL16):                        . Bu gruptaki 

         , O           P  % 6                                  y z y       

            ve 30 dakika beklen       (Ş     3.6).      y                  y z y    

           y           y z             z                .  4         yle uygulamaya 

devam edil      .  

 

ġekil 3.6. Opalescence PF %16 (Ultradent) 
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Total Blach Office H35 (TBL): Peroksit ve                                    

                                                     y              (Ş       7)       

                                                          larak 7 kez itil      . 

        ,                                                ve a                      y  

                                    ve   y z                    labial y z y    

uygulan      .   y z          ,     y z y     0         y                        

                                                                 z     z   y z y 

temizlen        İ         kez tekrar edil                              y   y         

 z                .  

 

ġekil 3.7. Total Blanc Office H35 (DFL) 

Cavex Bite&White %25 Office (CV):                      . D            

y z y           z        z   y z y                            y            (Ş       8). 

Jel          15 dakika bekletil      . J                                       

 z                  İ          z                                          y   y         

 z                .  

 

ġekil 3.8. Cavex Bite&White %25 Office 
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3.8. EDS Cihazı ile Ölçümlerin Yapılması  

M                                               y z y                 

                                  z  y          .  C   z   (G I          , 

   C N,      K          , Ç   C      y   )          Oxford Xmax 150 Enerji 

        X-I                    (   ) d                                 lementel 

X                      ve el                                            numuneden 

      X                       ve el                     z  y          .  y   

z      ,              z       y z y   z                  emektedir.                

         z  y                 y z       y              ,   y z         sonra ve 

beyazlatmadan sonraki 14.   n (                              )                 

           .                                 Ca, P, K, Na, Mg, F, O, Si, C, N, Al, Sn, 

Sr ve Zn     y                          y           . 

3.9. Tarama Elektron Mikroskobu (SEM) Analizi   

 rnekler                      (EM ACE600, LEICA, Wetzlar, Almanya) 

                       İ                   y                    M    z ‟    

(      ,      y )          y          tarama elektron mikroskobu (SEM) (GAIA3 

Triglav, TESCAN, Brno Kohoutovice, Ç   C      y   ) ile incelen       ve 

                        .   y z             ,  eyazlatmadan sonra, beyazlatmadan 7 

               y z          4                y z y                         

                        y                                                     . 

3.10. Ġstatistiksel Analiz  

             y z            (OPL , OPLGO, OPL 6,   L    CV) 

                          WID              y z            ,   y z             , 7 

              4                  z            diril      .   y z                

        (∆  , ∆ 001, ∆WID1),   y z                7             (∆  , ∆ 002, 

∆WID2),   y z                 4             (∆  , ∆ 003, ∆WID3)            

                            ve beyazlatma indeksleri hesaplan      . Mineral 

                y z            ,   y z                  4                  z    

y          .  

https://www.google.com.tr/search?hl=tr&q=Wetzlar&stick=H4sIAAAAAAAAAOPgE-LSz9U3sExPMksvVuIEsQ0ts4yrtLSyk63084vSE_MyqxJLMvPzUDhWGamJKYWliUUlqUXFi1jZw1NLqnISi3awMu5iZ-JgAACpp3PtVwAAAA&sa=X&ved=2ahUKEwj-0_3E_aj6AhWIjKQKHZm6CtQQmxMoAXoECF8QAw
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Ç         y                                   ±                

hesaplan      . N                      y                         (   y  )    

hesaplan      . V                                                     -Wilks testi 

                            ∆     ∆ 00                                    , ∆WID 

                              (LN)                                              

(p>0,05). Varyansla                L               ,                 y        

M     y‟                                      . 

  y z                                        ∆WID‟    z            

                y     karma ANOVA (two-way (5x3) mixed ANOVA) ile 

                 M     y K               ‟                                           

durumlarda Greenhouse-Geisser (ε<0,75 ise) ya da Huynd-Feldt (ε≥0,75 ise) 

  z          y           ve                                                       

bulunan gruplar ya da zamanlar        z         L                            

              y          .  

M                    z                                                  

incelen        N                                                   NOV       , 

                       y                                          . Zamanlar 

                               ,                                   L         

                                                         y               z           

                                  y          . 

V      ,  P   (                P                              )             

                  z                       <0,05              z y     

            l      . 
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4. BULGULAR 

4.1. Minerallere Ait Bulgular   

K                         4                             z            

                                   Tablo 4.1.- 4.27.‟ e                  

Kalsiyum (Ca) 

           kalsiyum           Tablo 4.1 ‟de               .   L    CV‟   

     y                     z                                               

(p<0,001; p=0,018; Tablo 4.1). OPLB, OPLGO ve OPL 6‟       z            

     y                                         ( =0,205; p=0,097; p=0,073; Tablo 

4.1).   

Tablo 4.1. Kalsiyum                      ,                (±  )            

          

Ürün 

Önce Sonra 14 Gün Sonra 

P O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 34,78
a
±11,10 32,45 23,62

a
±9,17 25,85 23,73

a
±15,32 28,30 0,205

**
 

OPLGO 23,12
a
±2,75 23,50 20,53

a
±11,52 22,45 31,56

a
±12,51 35,20 0,097

**
 

OPL16 28,78
a
±7,78 28,85 21,97

a
±4,42 20,80 27,59

a
±7,49 26,60 0,073

*
 

TBL 37,81
a
±4,37 37,85 21,73

b
±5,45 20,60 29,42

c
±7,88 27,40 <0,001

*
 

CV 29,24
a
±7,97 28,05 20,22

b
±6,14 18,40 28,48

a
±11,42 29,15 0,018

*
 

*:     y               NOV , **:                         

 y           y         , , : Z                                                ( <0,05).  

  L    CV                 z               y                                 

                            Tablo 4.2.‟de               .   L‟        y           

  y z                       ,  4             y z                                

CV‟     y z                 4                  y             z       ,   y z      

                    y           
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Tablo 4.2.   L    CV                 z               y                    ikili 

                                   

Ürün Zaman Ortalama Fark St. Hata p
+
 

TBL 

     – Sonra 16,075 1,781 <0,001 

     -  4           8,392 2,826 0,013 

Sonra -  4           -7,683 2,433 0,009 

CV 

     – Sonra 9,025 2,609 0,005 

     -  4           0,758 3,498 0,832 

Sonra -  4           -8,267 3,426 0,034 

+: L                    

Fosfor (P) 

           fosfor           Tablo 4.3.‟te               . OPL16, TBL ve CV 

                z                                                                  

                             ( =0,001; p<0,001; p=0,009; Tablo 4.3), OPLB ve 

OPLGO                 z                                     (p=0,667; p=0,667; 

Tablo 4.3).   

Tablo 4.3. Fosfor                      ,                (±  )                      

Ürün 

Önce Sonra 14 Gün Sonra 

P O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 14,03
a
±2,25 13,55 11,34

a
±4,93 13,00 10,23

a
±6,21 12,85 0,667

**
 

OPLGO 12,63
a
±1,40 12,80 11,63

a
±7,23 11,70 13,04

a
±4,49 14,65 0,667

**
 

OPL16 10,96
a
±1,66 11,35 9,87

a
±1,75 10,05 12,71

b
±1,50 12,90 0,001

*
 

TBL 14,74
a
±1,45 14,50 10,39

b
±2,22 11,10 12,95

c
±1,46 12,65 <0,001

*
 

CV 12,41
ab
±2,21 12,85 9,28

a
±2,95 7,90 12,68

b
±3,80 13,65 0,009

**
 

*:     y               NOV , **:                         

 y           y         , , : Z                                                ( <0,05).  

OPL16, TBL ve CV                 z                                        

                                   Tablo 4.4.‟te                 OPL 6                 

 4                            y               L                                 

            y z                   z           CV                        

                           y z                   4                          y  
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Tablo 4.4. OPL 6,   L    CV                 z                                  

                                         

Ürün Zaman Ortalama Fark St. Hata p
+
 

OPL16 

     – Sonra 1,092 0,658 0,125 

     -  4           -1,750 0,640 0,019 

Sonra -  4           -2,842 0,644 0,001 

TBL 

     – Sonra 4,350 0,758 <0,001 

     -  4     sonra 1,792 0,640 0,017 

Sonra -  4           -2,558 0,850 0,012 

 Test Ġstatistiği St. Hata DüzeltilmiĢ p
++

 

CV 

     – Sonra 0,750 0,408 0,199 

     -  4           -0,500 0,408 0,662 

Sonra -  4           -1,250 0,408 0,007 

+: LSD testi, ++: Dunn-                          . 

Florür (F)  

                            Tablo 4.5 ‟te                 OPLB ve OPL16 

                z                                                                  

                         ken (p=0,001; p=0,038; Tablo 4.5), OPLGO, TBL ve CV 

                z                                     (p=0,274; p=0,066; p=0,115; 

Tablo 4.5).  

Tablo 4.5.                             ,                (±  )                      

Ürün 

Önce Sonra 14 Gün Sonra 

p
+
 O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 0,46
a
±0,52 0,25 2,16

b
±0,89 2,00 1,20

ab
±0,70 1,00 <0,001 

OPLGO 0,59
a
±0,98 0,25 0,71

a
±0,72 0,45 0,45

a
±0,55 0,30 0,274 

OPL16 0,25
a
±0,22 0,20 0,31

a
±0,50 0,10 0,63

b
±0,34 0,55 0,038 

TBL 0,22
a
±0,27 0,15 0,27

a
±0,33 0,15 0,40

a
±0,32 0,30 0,066 

CV 0,41
a
±0,41 0,35 0,17

a
±0,30 0,05 0,38

a
±0,31 0,35 0,115 

+: Friedman testi sonucu.  

 y           y         , : Z                                                ( <0,05).  

 

OPLB ve OPL16                 z                 d                      

                                         4 6 ‟                   OPL                  
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  y z             , OPL 6                  4                            

y           .  

Tablo 4.6. OPLB ve OPL16                 z                                  ikili 

                                   

Ürün Zaman Test Ġstatistiği St. Hata DüzeltilmiĢ p
+
 

OPLB 

     – Sonra -1,625 0,408 <0,001 

     -  4           -0,875 0,408 0,096 

Sonra -  4           0,750 0,408 0,199 

OPL16 

     – Sonra 0,000 0,408 1,000 

     -  4           -0,875 0,408 0,032 

Sonra -  4           -0,875 0,408 0,032 

+: Dunn-                          . 

Oksijen (O)  

           oksijen           Tablo 4.7.‟                 .               

                          z                                               (    

p<0,05; Tablo 4.7).  

Tablo 4.7. Oksijen              ortalama,                (±  )                      

Ürün 

Önce Sonra 14 Gün Sonra 

P O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 35,56
a
±9,66 36,75 52,90

b
±7,79 52,55 33,58

a
± 5,07 30,95 0,001

**
 

OPLGO 45,54
a
±2,37 44,85 54,89

b
±9,65 55,40 30,58

c
±4,82 29,35 <0,001

*
 

OPL16 30,92
a
±8,90 30,00 54,70

b
± ,76 55,75 37,46

a
±6,67 40,40 <0,001

*
 

TBL 30,07
a
±4,58 30,65 55,85

b
±5,19 56,15 35,13

a
±7,43 35,65 <0,001

*
 

CV 29,94
a
±7,28 29,85 55,39

b
±5,68 56,35 35,39

a
±6,57 35,35 <0,001

*
 

*:     y               NOV , **:                         

 y           y         , , : Z                                                ( <0,05).  

Z                                                                            

Tablo 4.8.‟                 .       y z                    y z                      

                                  OPL , OPL 6,   L    CV                  4     

                                      z y            , OPLGO                 

                                             .   
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Tablo 4.8. Z                                                                            

Ürün Zaman Test Ġstatistiği St. Hata DüzeltilmiĢ p
+
 

OPLB 

     – Sonra -1,333 0,408 0,003 

     -  4           0,083 0,408 1,000 

Sonra -  4           -1,333 0,408 0,003 

  Ortalama Fark St. Hata p
++

 

OPLGO 

     – Sonra -9,350 2,480 0,003 

     -  4           14,958 1,637 <0,001 

Sonra -  4           24,308 3,238 <0,001 

OPL16 

     – Sonra -23,783 3,186 <0,001 

     -  4           -6,542 3,514 0,090 

Sonra -  4           17,242 1,733 <0,001 

TBL 

     – Sonra -25,783 2,116 <0,001 

     -  4           -5,067 2,895 0,108 

Sonra -  4           20,717 2,326 <0,001 

CV 

     – Sonra -25,450 2,572 <0,001 

     -  4     sonra -5,450 3,336 0,131 

Sonra -  4           20,000 2,088 <0,001 

+: Dunn-                , ++: L                    

Karbon (C)  

           karbon           Tablo 4.9 ‟da               . OPL16, TBL ve CV 

                z                                                                  

                             ( <0,001; p=0,003; p=0,002; Tablo 4.9), OPLB ve 

OPLGO                 z                                     (p=0,205; p=0,338; 

Tablo 4.9).   

Tablo 4.9. Karbon                      ,                (±  )                      

Ürün 

Önce Sonra 14 Gün Sonra 

P O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 11,41
a
±3,30 11,70 8,01

a
±7,14 5,45 10,27

a
±5,72 11,05 0,205

**
 

OPLGO 15,36
a
±4,55 14,50 10,06

a
±9,82 7,85 14,93

a
±3,30 13,40 0,338

**
 

OPL16 25,78
a
±5,84 26,65 10,78

b
±2,77 10,45 13,51

b
±3,13 13,70 <0,001

*
 

TBL 13,51
a
±4,00 13,25 9,85

b
±3,08 9,65 15,65

a
±3,37 15,25 0,003

*
 

CV 23,91
a
±7,36 21,75 13,12

b
±4,58 13,90 16,39

b
±10,63 13,50 0,002

**
 

*:     y               NOV , **:                         

 y           y         , : Z                                                ( <0,05).  
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OPL16, TBL ve CV                 z                                        

                                   Tablo 4.10.‟da               . OPL16 ve CV 

                  y z                                                    y z      

            4                          z         L                       yazlatma 

           4                                 z        y z                        

                          

Tablo 4.10. OPL16, TBL ve CV                 z                                  

                                         

Ürün Zaman Ortalama Fark St. Hata p
+
 

OPL16 

     – Sonra 15,000 1,706 <0,001 

     -  4           12,267 1,445 <0,001 

Sonra -  4           -2,733 1,284 0,057 

TBL 

     – Sonra 3,658 1,334 0,019 

     -  4     sonra -2,142 1,796 0,258 

Sonra -  4           -5,800 1,404 0,002 

  Test Ġstatistiği St. Hata DüzeltilmiĢ p
++

 

CV 

     – Sonra 1,250 0,408 0,007 

     -  4           1,250 0,408 0,007 

Sonra -  4           0,000 0,408 1,000 

+: LSD testi, ++: Dunn-                            

Alüminyum (Al) 

                 y                   4    ‟                 . OPL16 

                z                       y                                      

                                    ( =0,028; Tablo 4.11),                         

                 (     >0,05; Tablo 4.11).   

Tablo 4.11.       y                        ,                (±  )            

          

Ürün 

Önce Sonra 14 Gün Sonra 

p
+
 O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 0,05
a
±0,05 0,05 0,05

a
±0,09 0,00 0,01

a
±0,03 0,00 0,150 

OPLGO 0,12
a
±0,22 0,05 0,04

a
±0,05 0,00 0,02

a
±0,06 0,00 0,122 

OPL16 0,01
a
±0,03 0,00 0,08

a
±0,09 0,05 0,01

a
±0,03 0,00 0,028 

TBL 0,03
a
±0,06 0,00 0,03

a
±0,08 0,00 0,03

a
±0,05 0,00 0,999 

CV 0,04
a
±0,14 0,00 0,04

a
±0,07 0,00 0,00

a
±0,00 0,00 0,074 

+: Friedman testi sonucu.  

 y           y         , : Z                                                ( <0,05).  
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OPL16                 z                y                                 

                                  4    ‟                 . OPL 6                 

z                       y                                                         

                                                   z                               

            (     >0,05; Tablo 4.12).  

Tablo 4.12. OPL 6                 z                y                    ikili 

                                   

Zaman Test Ġstatistiği St. Hata DüzeltilmiĢ p
+
 

     – Sonra -0,625 0,408 0,377 

     -  4           0,000 0,408 1,000 

Sonra -  4           0,625 0,408 0,377 

+: Dunn-                           

Çinko (Zn) 

                           Tablo 4    ‟                 . OPLGO 

                z                                                                 

                             ( =0,003; Tablo 4.13),                                 

         (     >0,05; Tablo 4.13).   

Tablo 4.13. Ç                          ,                (±  )                      

Ürün 

Önce Sonra 14 Gün Sonra 

P O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 0,15
a
±0,11 0,10 0,19

a
±0,15 0,15 0,18

a
±0,25 0,10 0,843

**
 

OPLGO 0,16
a
±0,15 0,10 0,42

b
±0,16 0,40 0,23

a
±0,15 0,20 0,003

*
 

OPL16 0,21
a
±0,16 0,15 0,19

a
±0,16 0,15 0,14

a
±0,12 0,10 0,585

*
 

TBL 0,31
a
±0,28 0,30 0,24

a
±0,19 0,25 0,15

a
±0,09 0,20 0,177

*
 

CV 0,15
a
±0,14 0,10 0,14

a
±0,19 0,10 0,18

a
±0,14 0,20 0,433

**
 

*:     y               NOV , **:                         

 y           y         , : Z                                                ( <0,05).  

OLPGO                 z                                              

                                  4  4 ‟                 . OPLGO                 

beyazlatma so                                     4          y            

y            
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Tablo 4.14. OPLGO                 z                                 ikili olarak 

                            

Zaman Ortalama Fark St. Hata p
+
 

     – Sonra -0,258 0,058 0,001 

     -  4           -0,075 0,072 0,319 

Sonra -  4           0,183 0,072 0,026 

+: L                  . 

Sodyum (Na) 

           sodyum                 4  5 ‟                 . OPLGO ve 

OPL 6                 z                    y                                      

                                    ( =0,002; p=0,001; Tablo 4.15), OPLB, TBL ve 

CV                                          (p=0,091; p=0,394; p=0,472; Tablo 

4.15).  

Tablo 4.15. Sodyum                      ,                (±  )            

          

Ürün 

Önce Sonra 14 Gün Sonra 

P O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 0,33
a
±0,19 0,25 0,55

a
±0,28 0,60 0,27

a
±0,17 0,30 0,091

**
 

OPLGO 0,40
a
±0,28 0,35 0,71

b
±0,18 0,80 0,38

a
±0,15 0,40 0,002

**
 

OPL16 0,26
a
±0,11 0,20 0,85

b
±0,38 1,00 0,43

c
±0,14 0,40 0,001

*
 

TBL 0,32
a
±0,15 0,35 0,35

a
±0,14 0,30 0,38

a
±0,10 0,40 0,394

*
 

CV 0,36
a
±0,15 0,30 0,40

a
±0,10 0,40 0,34

a
±0,08 0,40 0,472

**
 

*:     y               NOV , **:                         

 y           y         , , : Z                                                ( <0,05).  

OLPGO ve OPL16                 z          sodyum                        

                                         4  6 ‟                 . OPLGO ve OPL16 

                  y z                 y                           4          y  

          y           
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Tablo 4.16. OPLGO ve OPL16                 z          sodyum                  

                                         

Ürün Zaman Test Ġstatistiği St. Hata DüzeltilmiĢ p
+
 

OPLGO 

     – Sonra -1,292 0,408 0,005 

     -  4           -0,083 0,408 1,000 

Sonra -  4           1,208 0,408 0,009 

 Ortalama Fark St. Hata p
++

 

OPL16 

     – Sonra -0,592 0,120 <0,001 

     -  4           -0,175 0,051 0,006 

Sonra -  4           0,417 0,134 0,010 

+: Dunn-Bonferroni testi, ++: LSD testi            

Stronsiyum (Sr) 

           stronsiyum                 4  7 ‟                 . OPLGO, 

OPL 6,   L    CV                 z                        y             

                                                             ( =0,010; p=0,004; 

p=0,002; p=0,003; Tablo 4.17), OPL                                           

(p=0,187; Tablo 4.17).   

Tablo 4.17. Stronsiyum                      ,                (±  )            

          

Ürün 

Önce Sonra 14 Gün Sonra 

P O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 0,24
a
±0,19 0,20 0,41

a
±0,25 0,35 0,33

a
±0,17 0,40 0,187

**
 

OPLGO 0,19
a
±0,14 0,10 0,38

b
±0,14 0,40 0,38

b
±0,12 0,40 0,010

**
 

OPL16 0,22
a
±0,12 0,25 0,38

b
±0,15 0,40 0,39

b
±0,07 0,40 0,004

**
 

TBL 0,23
a
±0,11 0,25 0,48

b
±0,14 0,50 0,38

b
±0,05 0,40 0,002

**
 

CV 0,23
a
±0,13 0,20 0,47

b
±0,16 0,40 0,37

b
±0,12 0,40 0,003

*
 

*:     y               NOV , **:                         

 y           y         , : Z                                                (p<0,05).  

OPLGO, OPL16, TBL ve CV                 z          stronsiyum 

                                                                4  8 ‟                 . 

OPLGO, OPL16, TBL ve CV                   y z              stronsiyum 

                               y        ,  4                  z        
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Tablo 4.18. OPLGO, OPL16, TBL ve CV                 z          stronsiyum 

                                                          

Ürün Zaman Test Ġstatistiği St. Hata DüzeltilmiĢ p
+
 

OPLGO 

     – Sonra -0,917 0,408 0,025 

     -  4           -1,083 0,408 0,008 

Sonra -  4           -0,167 0,408 0,683 

OPL16 

     – Sonra -0,958 0,408 0,019 

     -  4           -1,167 0,408 0,004 

Sonra -  4           -0,208 0,408 0,610 

TBL 

     – Sonra -1,375 0,408 0,001 

     -  4           -0,875 0,408 0,032 

Sonra -  4           0,500 0,408 0,221 

 Ortalama Fark St. Hata p
++

 

CV 

     – Sonra -0,233 0,073 0,009 

     -  4           -0,133 0,056 0,035 

Sonra -  4           0,100 0,051 0,074 

+: Dunn-                , ++: L                    

 

Magnezyum (Mg) 

           magnezyum                 4  9 ‟                 . OPL16 

                z                      zy                        istatistiksel 

                                    ( =0,026; Tablo 4.19),                         

                 (     >0,05; Tablo 4.19).   

Tablo 4.19. Magnezyum                      ,                (±  )  e ortanca 

          

Ürün 

Önce Sonra 14 Gün Sonra 

p
+
 O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 0,10
a
±0,04 0,10 0,14

a
±0,07 0,10 0,13

a
±0,09 0,10 0,223 

OPLGO 0,15
a
±0,12 0,10 0,13

a
±0,09 0,10 0,11

a
±0,03 0,10 0,798 

OPL16 0,07
a
±0,05 0,10 0,09

a
±0,05 0,10 0,13

a
±0,05 0,10 0,026 

TBL 0,08
a
±0,06 0,10 0,11

a
±0,05 0,10 0,10

a
±0,04 0,10 0,565 

CV 0,08
a
±0,04 0,10 0,10

a
±0,06 0,10 0,11

a
±0,05 0,10 0,368 

+: Friedman testi sonucu.  

 y           y         , : Z                                                ( <0,05).  
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OPL16                 z               zy                                 

                                  4  0 ‟                 . OPL 6                 

z                 magnezyum                                                       

                                                   z                               

            (     >0,05; Tablo 4.20).  

Tablo 4.20. OPL16                 z          magnezyum                  ikili 

                                   

Zaman Test Ġstatistiği St. Hata DüzeltilmiĢ p
++

 

     – Sonra -0,333 0,408 1,000 

     -  4           -0,792 0,408 0,157 

Sonra -  4           -0,458 0,408 0,785 

+: Dunn-                            

Silisyum (Si) 

           silisyum                 4    ‟                 . OPLB, OPL16, 

  L    CV                 z                      y                        

                                                  ( =0,042; p<0,001; p=0,002; p=0,001; 

Tablo 4.21), OPLGO                                          (p=0,907; Tablo 4.21).   

Tablo 4.21. Silisyum                      ,                (±  )            

          

Ürün 

Önce Sonra 14 Gün Sonra 

p
+
 O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 0,11
a
±0,14 0,10 0,26

b
±0,16 0,20 0,13

ab
±0,10 0,15 0,042 

OPLGO 0,23
a
±0,17 0,10 0,21

a
±0,05 0,20 0,24

a
±0,18 0,20 0,907 

OPL16 0,13
a
±0,06 0,10 0,40

b
±0,24 0,40 0,26

ab
±0,25 0,20 <0,001 

TBL 0,11
a
±0,03 0,10 0,23

b
±0,09 0,20 0,14

ab
±0,05 0,10 0,002 

CV 0,09
a
±0,03 0,10 0,22

b
±0,14 0,20 0,13

ab
±0,07 0,10 0,001 

+: Friedman testi sonucu.  

 y           y         , : Z                                                ( <0,05). 

OPLB, OPL16, TBL ve CV                 z               y               

                                                    4    ‟                r. OPLB, 

OPL16, TBL ve CV                   y z              silisyum                    
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          y            y z                  4                  y             

benzerdir.  

Tablo 4.22. OPLB, OPL16, TBL ve CV                 z          silisyum 

                                                          

Ürün Zaman Test Ġstatistiği St. Hata DüzeltilmiĢ p
+
 

OPLB 

     – Sonra -0,958 0,408 0,019 

     -  4           -0,417 0,408 0,307 

Sonra -  4           0,542 0,408 0,185 

OPL16 

     – Sonra -1,417 0,408 0,002 

     -  4           -0,708 0,408 0,248 

Sonra - 14           0,708 0,408 0,248 

TBL 

     – Sonra -1,167 0,408 0,013 

     -  4           -0,458 0,408 0,785 

Sonra -  4           0,708 0,408 0,248 

CV 

     – Sonra -1,042 0,408 0,032 

     -  4           -0,333 0,408 1,000 

Sonra -  4           0,708 0,408 0,248 

+: Dunn-                            

Potasyum (K) 

           potasyum                 4    ‟                                 

potasyum              z                                           (     >0,05; 

Tablo 4.23).  

Tablo 4.23. Potasyum                      ,                (±  )            

          

Ürün 

Önce Sonra 14 Gün Sonra 

p
+
 O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 0,03
a
±0,05 0,00 0,08

a
±0,11 0,10 0,04

a
±0,09 0,00 0,328 

OPLGO 0,09
a
±0,11 0,05 0,05

a
±0,07 0,00 0,10

a
±0,17 0,05 0,495 

OPL16 0,01
a
±0,03 0,00 0,08

a
±0,11 0,05 0,05

a
±0,08 0,00 0,114 

TBL 0,03
a
±0,05 0,00 0,04

a
±0,08 0,00 0,06

a
±0,05 0,10 0,368 

CV 0,01
a
±0,03 0,00 0,04

a
±0,07 0,00 0,05

a
±0,05 0,05 0,156 

+: Friedman testi sonucu.  

 y           y         , : Z                                                ( <0,05).  
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Azot (N) 

           azot                 4  4 ‟                                  z   

             z                                                                   

            (     <0,05; Tablo 4.24).  

Tablo 4.24. Azot                      ,                (±  )                      

Ürün 

Önce Sonra 14 Gün Sonra 

p
+
 O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 2,48
a
± ,49 0,00 0,00

a
±0,00 0,00 15,78

b
± 6,39 6,15 <0,001 

OPLGO 0,29
ab
±0,86 0,00 0,00

a
±0,00 0,00 3,77

b
±5,77 1,30 0,002 

OPL16 2,02
a
± ,18 2,45 0,00

b
±0,00 0,00 6,65

a
±6,61 6,05 0,001 

TBL 2,21
ab
± ,76 2,40 0,00

a
±0,00 0,00 5,11

b
±4,46 5,30 0,001 

CV 2,77
ab
± ,66 2,35 0,00

a
±0,00 0,00 5,48

b
±5,62 4,55 0,003 

+: Friedman testi sonucu.  

 y           y         , : Z                                                ( <0,05).  

Z           z                                                             Tablo 

4  5 ‟                 . G           ,  4              z                y z      

                    y                        .  

Tablo 4.25. Z          azot                                                           

Ürün Zaman Test Ġstatistiği St. Hata DüzeltilmiĢ p
+
 

OPLB 

     – Sonra 0,458 0,408 0,785 

     -  4           -1,083 0,408 0,024 

Sonra -  4     sonra -1,542 0,408 <0,001 

OPLGO 

     – Sonra 0,542 0,408 0,554 

     -  4           -0,667 0,408 0,307 

Sonra -  4           -1,208 0,408 0,009 

OPL16 

     – Sonra 1,208 0,408 0,009 

     -  4           -0,083 0,408 1,000 

Sonra -  4           -1,292 0,408 0,005 

TBL 

     – Sonra 0,792 0,408 0,157 

     -  4           -0,542 0,408 0,554 

Sonra -  4           -1,333 0,408 0,003 

CV 

     – Sonra 0,958 0,408 0,057 

     -  4           -0,208 0,408 1,000 

Sonra -  4           -1,167 0,408 0,013 

+: Dunn-                            
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Kalay (Sn) 

           kalay                 4  6 ‟                 . OPLGO 

                z                     y                                           

                             (p=0,024; Tablo 4.26),                     z            

                                    (     >0,05; Tablo 4.26)           r.   

Tablo 4.26. Kalay                      ,                (±  )                      

Ürün 

Önce Sonra 14 Gün Sonra 

p
+
 O       ±   Ortanca O       ±   Ortanca O       ±   Ortanca 

OPLB 0,17
a
±0,23 0,05 0,11

a
±0,16 0,05 0,20

a
±0,20 0,10 0,486 

OPLGO 0,83
a
± ,41 0,10 0,05

ab
±0,07 0,00 0,03

b
±0,07 0,00 0,024 

OPL16 0,07
a
±0,12 0,00 0,05

a
±0,09 0,00 0,06

a
±0,07 0,05 0,861 

TBL 0,17
a
±0,21 0,10 0,10

a
±0,13 0,05 0,08

a
±0,08 0,10 0,458 

CV 0,17
a
±0,25 0,05 0,01

a
±0,03 0,00 0,04

a
±0,07 0,00 0,069 

+: Friedman testi sonucu.  

 y           y         , : Z                                                ( <0,05).  

OPLGO                 z              y                               

                                  4  7 ‟                 . OPLGO                 

  y z                 y             4                         y             

           .  

Tablo 4.27. OPLGO                 z          kalay                  ikili olarak 

                            

Zaman Test Ġstatistiği St. Hata DüzeltilmiĢ p
+
 

     – Sonra 0,667 0,408 0,102 

     -  4           0,833 0,408 0,041 

Sonra -  4           0,167 0,408 0,683 

+: Dunn-                            

4.2. Renk Farklılıklarının Değerlendirilmesi-∆E 

      y z                               (∆ )                 4 28.‟   

                İ   y            NOV            Δ                                   

                                         ( =  ,896; p<0,00 )         y z            

                                                                             

            ( = ,444; p=0,014). Δ       y z                                     

                             ( = ,948; p=0,083).  
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Tablo 4.28. R                                                (±  )           

Ürün 

Renk  

∆   ∆   ∆   p
+
 

OPLB 10,89
aA
± ,50 10,08

bA
± ,48 9,41

cAB
± ,29 <0,001 

OPLGO 6,61
aB
± ,60 5,97

bC
± ,28 5,72

bC
± ,23 0,020 

OPL16 10,21
aA
±5,14 9,71

aAB
±5,06 9,57

aAB
±5,06 0,112 

TBL 10,38
aA
± ,37 10,17

aA
± ,33 10,07

aA
± ,36 0,615 

CV 7,08
aB
± ,99 6,87

aBC
± ,01 6,69

aBC
± ,98 0,410 

p
++

 0,015 0,014 0,015  

İ   y            NOV  +:                                  , ++:                                         

 y           y         , , : ∆ ‟                                            ( <0,05). 

 y           y         , ,C:                                      ermektedir (p<0,05). 

∆  :   y z                                      

∆  :   y z                7                           

∆  :   y z                 4                           

ΔE’lerin Kar ıla tırması 

OPL     OPLGO                               z                   

                                             y           ( <0,00 ;  =0,0 0; Tablo 

4.28); OPL 6,   L    CV                                         y                

(p=0,112; p=0,615; p=0,410; Tablo 4.28)                   , OPL 6,   L    CV 

                                                         

OPLB ve OPLGO                     ∆                                

                            Tablo 4.29.‟                 .   

Tablo 4.29. Δ ‟                                                                   

          

Ürün Renk Ortalama Fark St. Hata p
+
 

OPLB 

∆    -  ∆   0,809 0,245 0,002 

∆    -  ∆   1,477 0,305 <0,001 

∆    -  ∆   0,668 0,155 <0,001 

OPLGO 

∆    -  ∆   0,647 0,245 0,011 

∆    -  ∆   0,892 0,305 0,005 

∆    -  ∆   0,245 0,155 0,120 

+: LSD testi sonucu. 

OPL                 ,                 y z                   (Δ  ), 

                                   (Δ  )                   4                      



59 

 

(Δ  )                                                                           z       

 z                    

OPLGO              da,                                    (Δ  )    

               4                      (Δ  )                     z          ( =0   0; 

Tablo 4.29)                    y z                   (Δ  )                          

 z                      

Ürünlerin Kar ıla tırması  

    ∆ ‟                                                                        

            (p=0,015; p=0,014; p=0,015; Tablo 4.28).   

Tablo 4.30.                                                                        

          

Renk Ürün Ortalama Fark St. Hata p
+
 

∆   

OPLB – OPLGO 4,271 1,548 0,008 

OPLB - OPL16 0,675 1,548 0,665 

OPLB – TBL 0,509 1,548 0,744 

OPLB – CV 3,805 1,548 0,017 

OPLGO - OPL16 -3,596 1,548 0,024 

OPLGO – TBL -3,763 1,548 0,018 

OPLGO – CV -0,467 1,548 0,764 

OPL16 – TBL -0,166 1,548 0,915 

OPL16 – CV 3,130 1,548 0,048 

TBL – CV 3,296 1,548 0,038 

∆   

OPLB – OPLGO 4,109 1,512 0,009 

OPLB - OPL16 0,364 1,512 0,810 

OPLB – TBL -0,089 1,512 0,953 

OPLB – CV 3,207 1,512 0,038 

OPLGO - OPL16 -3,745 1,512 0,016 

OPLGO – TBL -4,198 1,512 0,007 

OPLGO – CV -0,902 1,512 0,553 

OPL16 – TBL -0,454 1,512 0,765 

OPL16 – CV 2,843 1,512 0,065 

TBL – CV 3,296 1,512 0,034 

∆   

OPLB – OPLGO 3,687 1,494 0,017 

OPLB - OPL16 -0,156 1,494 0,917 

OPLB – TBL -0,663 1,494 0,659 

OPLB – CV 2,717 1,494 0,074 

OPLGO - OPL16 -3,843 1,494 0,013 

OPLGO – TBL -4,350 1,494 0,005 

OPLGO – CV -0,970 1,494 0,519 

OPL16 – TBL -0,507 1,494 0,736 

OPL16 – CV 2,873 1,494 0,060 

TBL – CV 3,380 1,494 0,028 

+: LSD testi sonucu. 
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∆ ‟                                                                 

                            Tablo 4.30.‟                 . Genel olarak, OPLB, OPL16 

     L‟       z    z                , OPLGO    CV‟       z    z                 

           .  

4.3. CIEDE2000 Renk Farklılıklarının Değerlendirilmesi-∆E00 

      y z               CI    000                           Tablo 

4.31.‟de                 İ   y            NOV            Δ 00                    

                                                       ( = 9,521; p<0,001).     

  y z                     CI    000                                               

                                  ( =2,971; p=0,027). Δ 00 v    y z            

                                                      ( = ,908; p=0,083). 

Tablo 4.31. R                                                (±  )           

Ürün 

CIEDE2000 Renk  

∆ 001 ∆ 002 ∆ 003 p
+
 

OPLB 6,69
aA
± ,19 6,22

bA
± ,18 5,77

cA
± ,17 <0,001 

OPLGO 4,05
aC
± ,22 3,71

bC
± ,06 3,56

bB
± ,03 0,046 

OPL16 6,31
aA
± ,36 6,02

aAB
± ,29 5,94

aA
± ,30 0,136 

TBL 6,03
aAB

± ,00 5,90
aAB

± ,97 5,85
aA
± ,99 0,652 

CV 4,26
aBC

± ,02 4,14
aBC

± ,04 4,06
aAB

± ,03 0,597 

p
++

 0,023 0,027 0,035  

İ   y            NOV  +:                                  , ++:                                         

 y           y         , , : ∆ 00‟                                            ( <0,05). 

 y           y         , ,C:                                                 ( <0,05). 

∆ 001:   y z                                      
∆ 002:   y z                7                           

∆ 003:   y z                 4                           

ΔE00’ların Kar ıla tırması 

OPL     OPLGO                               z                   

                                             y           ( <0,001; p=0,046; Tablo 

4.31); OPL 6,   L    CV                                         y                

(p=0,136; p=0,652; p=0,597; Tablo 4.31)                   , OPL 6,   L    CV 
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Tablo 4.32. Δ 00‟                                                                   

          

Ürün Renk Ortalama Fark St. Hata p
+
 

OPLB 

∆ 001  -  ∆ 002 0,477 0,147 0,002 

∆ 001  -  ∆ 003 0,927 0,198 <0,001 

∆ 002  -  ∆ 003 0,450 0,118 <0,001 

OPLGO 

∆ 001  -  ∆ 002 0,348 0,147 0,021 

∆ 001  -  ∆ 003 0,496 0,198 0,015 

∆ 002  -  ∆ 003 0,148 0,118 0,215 

+: LSD testi sonucu. 

OPLB ve OPLGO                     ∆ 00                               

                            Tablo 4.32.‟d                  OPL                 , 

                y z                   (Δ 00 ),                                    

(Δ 00 )                   4                      (Δ 00 )                        

                                                   z        z                    

OPLGO                ,                                    (Δ 002) ve 

               4                      (Δ 00 )                     z          

(p=0,  5)                    y z                   (Δ 00 )                          

 z                     

Ürünlerin Kar ıla tırması 

    ∆ 00‟                                                                    

                ( =0,023; p=0,027; p=0,035; Tablo 4.31).  

∆ 00‟    dikkate                                                      

                            Tablo 4.33.‟te               . Genel olarak, OPLB, OPL16 

     L‟       z    z                , OPLGO    CV‟       z    z                 

           . 
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Tablo 4.33.           CI    000                                       

                            

Renk Ürün Ortalama Fark St. Hata p
+
 

∆ 001 

OPLB - OPLGO 2,641 0,985 0,010 

OPLB - OPL16 0,381 0,985 0,700 

OPLB - TBL 0,663 0,985 0,504 

OPLB - CV 2,431 0,985 0,017 

OPLGO - OPL16 -2,259 0,985 0,026 

OPLGO - TBL -1,978 0,985 0,049 

OPLGO - CV -0,209 0,985 0,833 

OPL16 - TBL 0,281 0,985 0,776 

OPL16 - CV 2,05 0,985 0,042 

TBL - CV 1,769 0,985 0,078 

∆ 002 

OPLB - OPLGO 2,512 0,965 0,012 

OPLB - OPL16 0,196 0,965 0,839 

OPLB - TBL 0,315 0,965 0,745 

OPLB - CV 2,073 0,965 0,036 

OPLGO - OPL16 -2,315 0,965 0,020 

OPLGO - TBL -2,197 0,965 0,027 

OPLGO - CV -0,439 0,965 0,651 

OPL16 - TBL 0,118 0,965 0,903 

OPL16 - CV 1,877 0,965 0,057 

TBL - CV 1,758 0,965 0,074 

∆ 003 

OPLB - OPLGO 2,209 0,962 0,026 

OPLB - OPL16 -0,170 0,962 0,860 

OPLB - TBL -0,087 0,962 0,928 

OPLB - CV 1,708 0,962 0,082 

OPLGO - OPL16 -2,380 0,962 0,017 

OPLGO - TBL -2,296 0,962 0,020 

OPLGO - CV -0,502 0,962 0,604 

OPL16 - TBL 0,083 0,962 0,931 

OPL16 - CV 1,878 0,962 0,056 

TBL - CV 1,795 0,962 0,068 

+: LSD testi sonucu. 

4.4. ∆WID Bulguları 

           ∆WID           Tablo 4.34.‟te                 İ   y           

ANOVA sonucunda ∆WID                                                               

bu          ( = 8,613; p<0,001).       y z                     ∆WID            

                                                       ( =5,730; p=0,00 )  ∆WID ve 

  y z                                                                  ( =0,466; 

p=0,791).  
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Tablo 4.34. ∆WID                                             (±  )  

Ürün 

∆WID 
p

+
 

∆WID1 ∆WID2 ∆WID3 

OPLB 9,76
aA
±6,54 9,44

aA
±5,70 8,72

bA
±5,20 <0,001 

OPLGO 4,33
aB
± ,81 4,04

aB
± ,03 3,54

bB
± ,96 <0,001 

OPL16 9,65
aA
±4,44 8,99

bA
±4,36 8,75

cA
±4,36 0,028 

TBL 11,27
aA
±4,64 10,91

aA
±4,58 10,69

aA
±4,62 0,176 

CV 8,07
aA
± ,55 7,66

aA
± ,58 7,33

bA
± ,45 0,016 

p
++

 0,002* 0,001* <0,001*  

İ   y            NOV  +: ∆WI                   , ++:                                         

 y           y         , , : ∆WID‟                                            ( <0,05). 

 y           y         , :                                                 ( <0,05). 

∆WID1:   y z                                      

∆WID2:   y z                7                           

∆WID3:   y z                 4                           

∆WID’lerin Kar ıla tırması 

OPL , OPLGO, OPL 6    CV                 ∆WID              z      

                                                          y           (    p<0,05; 

Tablo 4.34);   L                                         y                

(p=0,176; Tablo 4.34).  

OPLB, OPLGO, OPL16 ve CV                     ∆WID                  

                                         Tablo 4.35.‟te               .   

Tablo 4.35. ∆WID‟                                               

Ürün ∆WID Ortalama Fark
+
 St. Hata p

++
 

OPLB 

∆WID1  -  ∆WID2 0,007 0,017 0,697 

∆WID1  -  ∆WID3 0,041 0,019 0,034 

∆WID2  -  ∆WID3 0,034 0,007 <0,001 

OPLGO 

∆WID1  -  ∆WID2 0,011 0,017 0,530 

∆WID1  -  ∆WID3 0,046 0,019 0,016 

∆WID2  -  ∆WID3 0,036 0,007 <0,001 

OPL16 

∆WID1  -  ∆WID2 0,035 0,017 0,047 

∆WID1  -  ∆WID3 0,048 0,019 0,013 

∆WID2  -  ∆WID3 0,014 0,007 0,041 

CV 

∆WID1  -  ∆WID2 0,024 0,017 0,170 

∆WID1  -  ∆WID3 0,042 0,019 0,030 

∆WID2  -  ∆WID3 0,018 0,007 0,007 

+: L                   y                                                    , ++: L               . 

OPL , OPLGO    CV                ,                 y z                   

(∆WID1),                                    (∆WID2)               z             
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               4           (∆WID3)                            y             

           .  

OPL 6                ,     ∆WID                                             

z        z                  .  

Ü      i  K               

    ∆WID‟                                 WID                               

                ( =0,002; p=0,001; p<0,001; Tablo 4.34)  ∆WID                   

                                                               Tablo 4.36.‟   

              . Genel olarak, OPL , OPL 6,   L    CV‟    ∆WID              

   z      OPLGO‟         y                        .   

Tablo 4.36.           ∆WID                                                     

∆WID Ürün Ortalama Fark
+
 St. Hata p

++
 

∆WID1 

OPLB – OPLGO 0,291 0,095 0,003 

OPLB - OPL16 -0,019 0,095 0,838 

OPLB – TBL -0,105 0,095 0,274 

OPLB – CV 0,049 0,095 0,608 

OPLGO - OPL16 -0,311 0,095 0,002 

OPLGO – TBL -0,396 0,095 <0,001 

OPLGO – CV -0,242 0,095 0,014 

OPL16 – TBL -0,085 0,095 0,373 

OPL16 – CV 0,068 0,095 0,474 

TBL – CV 0,154 0,095 0,111 

∆WID2 

OPLB – OPLGO 0,295 0,087 0,001 

OPLB - OPL16 0,008 0,087 0,923 

OPLB – TBL -0,095 0,087 0,282 

OPLB – CV 0,066 0,087 0,452 

OPLGO - OPL16 -0,287 0,087 0,002 

OPLGO – TBL -0,39 0,087 <0,001 

OPLGO – CV -0,229 0,087 0,011 

OPL16 – TBL -0,103 0,087 0,242 

OPL16 – CV 0,058 0,087 0,511 

TBL – CV 0,160 0,087 0,070 

∆WID3 

OPLB – OPLGO 0,297 0,086 0,001 

OPLB - OPL16 -0,012 0,086 0,888 

OPLB – TBL -0,118 0,086 0,176 

OPLB – CV 0,050 0,086 0,563 

OPLGO - OPL16 -0,309 0,086 0,001 

OPLGO – TBL -0,414 0,086 <0,001 

OPLGO – CV -0,247 0,086 0,006 

OPL16 – TBL -0,105 0,086 0,224 

OPL16 – CV 0,062 0,086 0,472 

TBL – CV 0,167 0,086 0,056 

+: L                   y                                                    , ++: L                 
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4.5. Tarama Elektron Mikroskobu (SEM) Bulguları 

                           y z             y          ,   y z            

 y                         ,   y z             y            7                

  y z             y             4                  y z y             

                  

 

ġekil 4.1. O                 P  %40 (OPL )   M            ; A. Beyazlatma 

y                               , B. Beyazlatmadan hemen sonra mine 

                , C. B y z         7                                , 

D. B y z          4                                 

Opalescence Boost PF %40 (OPLB) grubunda Ş     4     ‟     y z      

 y              y z y                      y z       y           (Ş     4    ) 

    y         z                  z                               M           

                             aki   M                (Ş     4   C, Ş     4   D) mine 

y z y       y z       y                  y                           

A B 

C D 
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ġekil 4.2. Opalescence Go %6 (OPLGO)   M            ; A. Beyazlatma 

y                               , B. Beyazlatmadan hemen sonra mine 

                , C. B y z         7                                , 

D. B y z          4                                  

Opalescence Go %6 (OPLGO) grubunda,      y z y            

                M                                                 y z       y         

     y z y  (Ş     4   B) beyazlatma  y                y z y  (Ş     4   A) ile 

                       z                     y z y   z    z       ,           y     

                                          M                                          

  M                (Ş     4   C, Ş     4   D)      y z y       y z      

 y                  y                          

A B 

C D 
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ġekil 4.3. Opalescence PF %16 (OPL16)   M            ; A. Beyazlatma 

y                               , B. Beyazlatmadan hemen sonra mine 

                , C. B y z         7                                , 

D. B y z          4                                  

Opalescence PF %16 (OPL16) grubunda   y z       y                

y z y       M           (Ş     4   A)   y z       y              y z y  (Ş     

4.3.B) ile                     ,  y        y                 z                     

y z y   z    z       ,           y                                               

M                                              M                (Ş     4   C ve 

Ş     4   D)      y z y       y z       y                  y          

               

 

 

A B 

C D 



68 

 

 

ġekil 4.4. Total Blanc Office H35 (TBL)   M            ; A. Beyazlatma 

y                               , B. Beyazlatmadan hemen sonra mine 

                , C. B y z         7                                , 

D. B y z          4                                 

Total Blanc Office H35 (TBL) grubunda   y z       y                

y z y  (Ş     4 4 A) beyazlatma uygul           y z y  (Ş     4 4 B) ile 

                    ,   y z       y                  z               

  z                                M                                              M 

               (Ş     4 4 C    Ş     4 4 D)      y z y       y z   ma 

 y                  y                         

 

 

A B 

C D 
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ġekil 4.5. Cavex Bite&White %25 Office (CV)   M            ; A. Beyazlatma 

y                               , B. Beyazlatmadan hemen sonra mine 

                , C. B y z         7                                , 

D. B y z          4                                 

Cavex Bite&White %25 Office (CV) grubunda beyazlatma  y         

       (Ş     4 5 B) beyazlatma uygulanm         y       (Ş     4 5 A) 

  z                 z                                M           7               

                             z                 (Ş     4 5 C)  M            4     

                                   (Ş     4 5 D)   M                     y z y     

  y z       y                  y               z              z               

              

  

 

A B 

C D 
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5. TARTIġMA 

      y z     ,          ,                               k beklentilerinde 

y                   y         z                  y y                      

konservatif bir tekniktir. Bu teknik                                            

           ,       y z                                                            

         y        (193). Ç      beyazlatma materyalleri tipik olarak ya  P‟    ya 

da KP‟             

     z              %40, % 5, % 5           y        HP                  

            y z           , %6  P        O C       ve %16 KP                

beyazlatma ajan                                       ,   y z            , 

  y z             ,   y z         7                y z          4           

       z                           y z       y                       , ev tipi ve 

OTC   y z           y       y y           kullan          ,        

          y                                              y            z      

  y z                                .    

                             y   y          y                         

    y             in vitro            y         ekmektedir (194).    vitro 

          ,                                z   tamamlanabilmektedir, maliyetleri 

                     y y                                                        y   

y           y           z                         ,                     

                z                  (195).     i                               y         

       y                                            y                        

         z                                                                      (194, 

196). 

     ,     z,   y      z                                                   

                              z                         (197, 198). Temin edilmesinin 

    y      y            y                  y                     in vitro 

                                               (199-201).   
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                 ,                          benzer Ca/P      ,                 

ve rehidrasyon potansiyeli sunar.                                                     

      z         z              z y                            (202).              y   

y                                                     ,                                

                               y                 ,                                

tahmin        y                    z            

Cvikl ve ark ‟    (203)   y z                           , y z y         , 

                  y z y     z                                                     

                 . Pinto ve ark. da (204) y                         y         P     

  y z         minedeki Ca ve P        ni                                 y           

                                 B    z                                    y     

                   ,                        y  y                                         

                   D                 z  y        ,                                     

             ,                               z                 .  

     z                                                  , verilerin           

               lidir. Ç                       y                               

          y                                y                                        

     y                            (205).  y                       

           z                                       ,      ,       ,    y   

hipoklorit, gluteraldehit gibi antimikrobiyaller eklenebilmektedir (205). Bu tez 

                                                                     z        

%0, ‟     imol                      y                 ,                         y    

                                                      z                              Bu 

       y     z          ,   y z                                                    

         z       y           z              ,           z                   y   

%0, ‟    timol      y                   (206, 207). Borges ve ark. (208) y      

konsantrasyonlu HP jellerinin (%35-40) beyazlatma          ni,                   ni 

       z                 y                    kullanarak                 

              ,                  y           %0, ‟               y                     

Ç         , in vitro            y               z             z              

                          Y   y            z           y              y              
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    y         in vitro                          (209-212). Kury ve ark. (213) renk ve 

  y z           ini (CIELAB-Δ   , CIEDE2000-Δ 00,   y z           -ΔWI ) 

                                                 7°C‟   yapay                         

Civkl ve ark. (203) ise                  y        KP     P       y z              

         , y z y         ,                   y z y     z                  

                                               ,   y z                            

         mineralli bir      y     bekletm       M            y              ,    z 

                           C C 2, KH2PO4 ve NaCl                 y          ,    

in vitro tez           da da                               z             y           

z           7°C‟   y   y                    sakl           

N           y z y                                                    y 

yolu SEM                 L                                        M     z  

             y z                    y z y                              

                  M     z   PM       y               y     z    z                 

                                           (214).   M            y z y               

                           ,   y z       y                                           

               (215-217).              , Covington ve ark. (14) SEM 

incelemelerinde,   y z       y                 y z y                

                  y              ,                                                 

                          . Bitter ve ark. (127) ise   M     z                          

       y z                z                             z                           0 

         y               y z y     y z y   z          ,              z              

            y   y z y                                y                          Bu tez 

                ,   M                                y z       y                 

      z         ziklerde      , y z y   z           ve     z             z           

Zalkind ve ark. (218)                                         y z               

etkilerini SEM                                 ve   y z                           

                      y z y                                                  

  y z       y                           y z y                 z     y   

                 z         y z y                                     , (11, 131, 219) 

  z                          y z y        zy  ,   z                            

                                                    (8, 220, 221). Pimenta ve ark. 
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(222)                  y               y z              y     y z                    

                y z y                        M     z                          y  

                   y z                                y                              

           ,                        y z y                             konsantrasyonu 

                                        (222).  

SEM ve EDS in vitro                      y    y      olarak 

                 (223).              z                ,                ,            

      y                   y                              y                 

olarak bir miktar              y                                      y  

                        z                         (224, 225). 

                                                                       

              z             Ç                 y z y                          

                    z                  (226-229). EDS, SEM ile birlikte element 

analizi yapmak veya kimyasal karakterizasyonu                   y              

             y         (189). De-Melo ve      y                           '    

            y                       y                                     y           

teknik                            (230).  

K   y            ‟    (231)          y z                                  

 z                                     in vitro                , Ca, P    C  P            

(          %       ),                 X-                     (   )              

  y z                                    Cavalli ve ark. (22)  F veya Ca        

y                y        HP uygulanan                     z  minenin kimyasal 

                                                y z                            

     ,                     z  mine y z y   in     C  P                        

       ve y z y                                                X-               

               (μ-EDXRF) kullan      . Coceska ve ark. (232) in vitro               

 P           y z                                         y z                  z    

                                             y       z                         

                                   y z       y                  ,                

  y z       y                    4                z            y             
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Bizim tez          z                 rasyonlarda bir ofis tipi beyazlatma 

     ,               y z                   O C                       ; uygulama 

      ,  y                          y                 4               

            ,                    y                                  z              

Y   y                   ,     nin                  y             (233).  

                         y                                     Ca ve P 

              (132).   z                   y z                 , 

          y         ,         Ca/P                                                C  

  y     neden                         (144, 234). O      C    y     , beyazlatma 

 y              organik ve inorganik elementlerin oksidasyonu ile meydana gelen 

serbest radikallerin aktivitesi ve   y z                        ‟          

               (144, 234). Ç        z                   y z       y         

                      ,             z               (Ca, P, C) seviyelerinde bir 

 z       z                              z               . L              

  y z       y                     Ca ve P seviyelerinin  z                     

                      (16, 22, 126, 207, 235).  

Eskelsen ve ark. (206) y                             ,                  % 0 

KP‟     y z       y                   Ca/P                                      

  y z       y                                  Ca/P                   

  z     z   ,                 z            Ca/P        z                       % 0 

KP‟    h               z                   y                                      Lee 

ve ark. (236) y                          , % 0‟    HP          y z               

                  0          y                                   Ca                   

     z       z        , P                                                 z     

  z           . Pinto ve ark ‟    (204) y                   ,                  y      

          y      P        ajanlar           y         ,                 y      P 

       ajanlar ise 14         y    y                                     

                     Beyazlatma           Ca ve P‟     d            in,             P 

          y               z          y        ebildi       z                

Vilhena ve ark. (207) y                         , % 0‟    KP     y       

  y z       y                          y z y                               M-
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EDS     z               z              Ca ve P seviyelerinde beyazlatma 

 y                     z                             

Pimenta ve ark.‟    (222)   y z                     y z                    

                y z y                                                   y   y 

                      Beyazlatma                 y   y                  

          ,                     y                     y                          

                    z             z            (237-241). Klaric ve ark. (239)     

  y z                              y z y                     y              

 z                                         , y   y                       yum fosfatta 

                                               Ca, P ve F           y          

          ve sert dokularda remineralizasyon meydana                          . Pinto 

ve ark. (204) beyazlatma           y            (P    O     +, O              st, 

P      y,     W     C    )                 ,   y z                        4     

  y     y   y                                            Ca ve P‟              

                                                z            z                   

beyazlatma s        4     y   y                     TBL ve CV grubunda Ca ve P 

 y                  z                           . Sadece CV grubunda           

                                         

Soares ve ark.‟    (235)               , % 0‟       % 6‟    KP beyazlatma 

             y                   ,      y z y                  C     P 

               y z        z          L             (242) ise, %37,5 HP ve %35 KP 

  y z                                           C     P                           

                                   C     P     y          z       z              

McCracken ve Haywood, (221) %10 KP'ye maruz kalan insan minesinde, Ca   y   

                                            z             Potocnik ve ark. (126), 

%10 KP'nin Ca           y          y           y z       y              

                      C  P          z                           Ç             (16) 

                 y        KP                  y z             y                  

                              y z       y                                    Ca 

  z y                       z        ,                 P   z y        

                                              P   z y                                
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             Ca              z      ,                y z                          

  z                      (16).  

               z       y         in vitro              ,           beyazlatma 

 y          ,                % 5‟    HP          y z                         

      y      ,                  y z       y            (243). EDS analizi, 

  y z                                                          y z       y        

gruplarda, Ca  y   y z                                                 O ve P 

y z                y z                     y               z   arak hem 

  y z                    y z                      z                         (243).  

Amaral ve ark. (244) insan minesindeki Ca ve P konsantrasyonunu in vivo 

                             Ofis tipi (%35 ve %38) ve ev tipi (%10 ve %20) 

  y z                             y z                          (           ), 

  y z                (7,  4          )               (7     4    )                  

            y                          ,       an Ca ve P           y         

     z                          ,                                      y z              

                                          

Cavalli ve ark. (22) y                         ,   y z                  Ca/P 

                          Ca ve/veya F                                        z  y    

           y                  . Bir in vitro           evde uygulanan %10 KP 

  y z                ve Ca eklenmesinin                     ve               vde 

 y          y z                 F ve Ca ilavesinin                y     

azaltabil                    (245). Chen ve ark. (246)            y z                  

     y z              F  y                                     y z                  

ve mikros                                                   y z                 , 

y z y                                       z           z  y                    

  y z                 F ilavesinin, beyazlatma                           

                 

Beyazlatma  y             y          y z y                    

                   y               y z               z                         

  y z                                  y                   y       ˉ  y       



77 

 

            (247-249).   z                ,   y z       y         y             

y z y                         y                 y z y  z              y       

  z                      z                                          y              

                  (249, 250). Ç             (16) beyazlatmadan sonra hem mine hem 

           z             y                                                       

          ,   y z       y                             y           y  

          z  y                 y     z                               y z      

                                       in vitro          ,           y z                 

C                    , KP‟         y z y     y z y                z  y    

 z               z                y       zy                                 z  

       y                           (245).   

Bir in vitro        , (16, 251) KP'nin F veya Ca ile kombine edilmesinin, 

        y z y                                                    ,     X-      

                                      (16, 252)  P   y z                          

   y           ,      y z y                   P         y   F kristalleri 

                  y                        z          y z y       

          z  y              z                                        y z      

                  y z               z             z                 (16, 246). Bu 

         ,                                                   y z               

                Ç        z                                          ,              

bulunan (OPLB, OPLGO, OPL16) ve bulunmayan (TBL, CV) beyazlatma 

             y                    , OPLB grubunun F seviyelerinde beyazlatmadan 

                                               z           OPL 6                , 

beyazlatmadan sonra F seviyelerinde                              bir fark 

       z   ,   y z          4                                                      

  z              OPLGO,   L    CV            ,   y z                 

seviyelerinde                                                      OPL 6          

ise, beyazlat                                                  z   ,  4     

                                 seviyesi             

Ç            ‟    (16)                                   y        KP        

          y z              ,  y                                rneklerinde 
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  y z       y                    O     y                                Bu 

                                            y z     (%)                     ,    

                    z                                                     Bizim 

         z                      y z              O     y               

  z               

Vilhena ve ark. (207)            y                 % 0‟    KP     y       

  y z       y                    ,      y z y                               

                     ; O ile ilgili olarak, beyazlatma           y              

  y               y                           O     y                            

                   z       y       z                                (253, 254). Mg 

seviyelerinde istatistiksel olarak an                  z           Ca ve P seviyeleriyle 

             ,                                                           K iyonunun 

konsantrasyon seviyelerinde de azal     z            . K‟             z            

 y                 . İ               madaki (16, 255) K y z      z      ,    

                   z       K‟      z       ,                                      

 z                                              (207). 

Rotstein ve ark. (134)                       z              y z               

 y        ve   y z              K seviyelerinde                 y           de, 

                                                                           K 

    y                      z    ,        KP       y z       y                   

           y                                                      ,   y z      

 y                                              K     y          z       

               (16).   z            z     y z       y                   K 

    y                                             

L                         y z       y                    Mg seviyelerini 

inceleyen az   y                         Y                      M              

                      y z y         y                                     

               (207, 232, 236, 256). Ç             (16),   y z       y               

sonra Mg   y                                                   P‟        y z y      

      y   y                             z  y             M               
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y z y                  y      (257).   z            z        y z       y         

        M    y                                                 

Coceska ve ark. (232) HP           y z       y                         

                            N                           z       z               z   

         z     y z       y                     N              OPLGO ve 

OPL 6                     z                                                       

      y z     (%)                     ,                        z           

                                                             

Lee ve ark. (236)            y                    , %30 HP        

  y z                                         y                                     

             Mg, Ca, P, F                 z       z        , Z                    

  z           Z                y z       y                           nedeni 

Z ‟                                                             z            

               y                                                       y              

                       z                              y        z                

                                                           .  y     C    y   

       ,                 y                y    y     y        z                  

Ca   y                z              . Bu nedenle, beyazlatma  y              

                       y         ,                                         y      

                Ruse ve ark. (258)                        %35  P‟y  60                 

                           y                                               P 

          y            ,       z             z             N konsantrasyonunda 

                   z         ,         y               O                

  y z       y                   y z y                           in vitro bir 

         ,                  y        KP   y   P               y z      jeli 

                    (203).             ,        y z                  ,          

          y                  z                                            

  y z         , ancak                          y               z                  

sahip jeller mi   y z y   , y z y             y z y     z                       z 

             (203).   y z       y                                           

          y       y                    z              y                  M      
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y z y     z               ,           y  ,                  ,             , esneme 

             y          z                z                                     (210, 

259, 260).   y z                                     y  -       y         y       

meydana gelen serbest O       , mine y z y        zy          z             

olabilmektedir (261, 262). O                          y                        

y                              y                z                     y       (261, 

262). Arends ve ark. (261)                              y z y    penetre olarak 

                        y                                                   Ancak 

          ‟s                      z            z                                (29). 

M    y                        y z                           ‟y  y            

          (11, 127).  

          z  y              , beyazlatmaya     z           minesindeki 

y z y                  z    y               (130). B               ise daha fazla asit 

         y z                                   z       ,                     

  y z                                                   , bu nedenle beyazlatma 

            p '                y           y                         (263). Sulieman ve 

ark. (131)   y z                   y          z               z                   

              ,   y z                                ,                    y     

pH's        y                                                                

 z         z                 z            y         y z                             

        .  

L                                                                     

               z                                                                 

y                                                          y       nitel 

                 (151, 264). N                                              y  

                   ,  y                   y                 z                          

                               y                                        y     

                                                                y               

                                     (265). 

G          y             y          z       y                     

                      y                                   %            daha 
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y                                       %9 , ‟                            

                              (266). 

Spektrofotometreler, bir nesneden y          y                                

         ,               y    z   bir dalga boyu olacak                  , y        

ve renk tonu       y    y           y      (182).        z        z                

        ,                      in vivo                          z             (267). 

                         z  y         y          y                              

                                                                  y            

Spektrofotometreler        en      z    tekrarlayan renk belirlemesi          y   

              cihaz VITA Easyshade (VITA Zahnfabrik)‟    (180, 268). VITA 

Easyshade hem VITAPAN Classic hem de VITA 3D Master                           

            y                        , VI      yshade ile geleneksel y       

k y              , VITA Easys         y                                        

                                     (269-271). Witkowski ve ark. (272) Crystaleye 

(O y    ,    y , J    y )                    ,          z                y        

            nda bile                                              .  

Pusateri ve ark. (273)                       z                       

tekrarlanabilirlik           k y                        , spektrofotometreler   y       

           (Shade Vision and VITA Easyshade), kolorimetreler       daha 

                                               bildir         . Bu sonu    , Browning 

ve ark ‟    (274)                desteklemektedir. Kanawati ve Richards da (275), 

VITA Easys    ‟   in vivo         larda %85‟                            

            y   sonuca              . Llena ve ark. (276)               , VITA 

Easys                      M         y                                      

                        , bu     z               ni belirlemek veya beyazlatma 

 y                                                   y             klinikte 

                              erdir. VITA Easyshade‟                               

                  k      y z                                    ek            

                                               (275, 276). Bu nedenle, bu           

r                                                            bir cihaz olan VITA 

Easyshade V ile                y             
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CI  L              Δ        ,     nesne                                       

                   rakamsal             . Δ ,                                 

                                 z      ndedir (277). R                  Δ             

                                      CI  L                                 tespit 

              z         z        (278). ∆                       y           

                         er              . B                                        

renk                  ∆ <      z                  , ∆ >                            

        , fakat                  ∆             ,7‟ y                    nin 

             (279, 280). Kuehni „y    re (281)                          ∆ >  

       ,                        nu ifade etmektedir. R                           

                          y                             , ‟    ∆                      

                 (279, 282).   

CIE L*a*b* renk sis                                                      

           (280, 283). R                              y         K    y    

(C                             'é        -CIE)            belirlenen CIELAB 

                                                                    y  se renk 

                   y                ta         z                          bir noktaya 

gelir                                                                 y   y         y  

hedefleyen      y  ,                                y                  

             etkisinde                              CI    000           

              (284).  00  y       CIE, CIELAB renk karakterizasyon sistemi 

                       CI    000                                             

(285).          lerin birbirleriyle uyumlu          belirten                (286) 

y   nda               ise         z                                  , CI    000 

           CI L                     y  y                           (287). Δ *      

∆ 00 Δ                                          . CIEDE2000, CI L          y   

k y                   z y       z  yerlerinde                                  ortaya 

  y        . Kabul edilebilirlik                                                  

CIEDE2000 renk fa                              CI L                        y  

uyum                             (288).  
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 y              CI    000                                                    

bildirmi     (288-290).            , ΔEab ve ∆E00           ∆ 00'                  

           (291).  z             yeni        nedeniyle          z   CI    000 

                                  de                  

Son z          y        iki                CIELAB2000           

kullanarak renk                               (208, 292). Borges ve ark. (208) y      

          y      P   y z                 (% 5-40)         y       protokolleri 

           y       in vitro                Δ     Δ 00 (CIEDE2000) parametrelerinin 

her ikisini de kullanarak toplam renk                              

            y                                                   

                   ,          y    y                                           

          y                         (293).             y                           

                L*,  *     *            z        CI L   (Δ   )    CI    000 

           (∆ 00)                       y          y z            (WID) 

          y               (52, 294). Son y                                     ∆ 00 ve 

ΔWID parametreleri                        (193, 208, 213, 292). B    z              

              Δ ‟    y                                         y          .  WID, 

   CI  L* * *                                                                    

        y      (      y           z      )  WID'    y        z               

               y        y z                           ,       (             ) 

                                y z                          WID endeksi, 

                                           y          y                 L           ve 

                                                y z      y                            

                  R     y                        ,                                    

Ç        z               y z                   Opalescence Boost PF %40, 

            O      % 7,5    C   x     &W     % 5;           y z            

       O           P  % 6; O C              O    scence Go %6                

               z                                            Δ                     

                z                                    z  , OPL     OPLGO 

                                   y          z           , OPL 6,   L    CV 
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                                       y          z                OPL16, TBL ve 

CV beyazlatma         , OPL     OPLGO‟ y         y z                    

stabilitesini daha iyi              

      y z                     CIEDE2000 ∆ 00                    

  y z                  y z                                                     

olarak an                                 R                        Δ 00             

                 , OPL , OPL 6      L‟           y      z  , OPLGO    CV‟    

       y      z  ,   L    CV‟           y      z     y z                , OPL , 

OPL 6      L‟    OPLGO    CV‟y              z     y z                

  z              R               z                                    z   Δ  

parametresin            y   ∆ 00                                z          

             WID                                     z    e    y z            

         ∆WID                                                                    

  y z                                                                  , OPLB, 

OPL16, TBL ve CV‟    ∆WID                 z      OPLGO‟         y      

                    OPLGO‟    ∆WID                                        

  y z                                  P           y                      O C 

                                    ∆WID                                       

                                y                                        elde         

olabilir. OPL , OPLGO, OPL 6    CV                 ∆WID              z      

                                                          y          ;   L 

                                        y               . Renk stabilitesini zamana 

                 y      y          L‟     

                     z  ,             z   y z                         

          y               etkili                       L           beyazlatma 

                                  y         y            (208, 292, 295-297) 

               ,                             y              ,            O C 

  y z                                      (Δ , ∆ 00, ∆WID)                     ile 

             ,  4       y                           y                      

L                 konsantrasyondaki HP            y z                 , 

y                y         y z                       y    y                   
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daha az beyazlatma yapabi                       (298, 299). Fakat, daha sonra y       

            ,  -              y                       y     y                y     

  y z                    y z                   z                        

                               (300, 301).  

O           y z                 (Pola Office Plus, Opalescence Boost, 

Whiteness HP)               in vitro            ,                                   

                        z                                                (208). Martin 

ve ark ‟    (302) 2015 y                   y z                       y       

y                   , %6 HP + N              y                                     

         y z                % 5  P          y z                 -        z    

        y                                                          S     olarak her 

iki beyazlatma           etkin beyazlatma          ; fakat % 5  P                 

                        z                 y z                      . Lima ve     ‟    

(303) y                                    , % 5  P    % 5  P                    

            y z                  y              y          2 seans 1 hafta arayla on 

                               y                                % 5  P           ipi 

beyazlatma tedavisinin, %15  P     y                                              .  

Klaric Sever ve ark. (296) y       P           y              (%40  P    

% 0  P)                            y                        y     (%6  P)     

         y z                                                          %40    % 0 

HP          y z                  %6  P                                      z   

                     . Mushashe ve ark ‟    (297) y          in vitro           

  y z                   y z               renk          CIELAB sistemi 

parametreleri kullanarak,          y z                      y z                  

                       y z                                                              

uzun       y                            y                      fazla            

            b           . Kawamoto ve Tsujimoto (304)  y                y      

konsantrasyonlarda HP   z           ,        z                                    

beyazlatma potansiye                                   Carlos ve ark ‟    (295) 

          da, ofis tipi ve ev tipi beyazlatma                      ,   y z             

              r              CIELAB sistemi ve VITA klasik                     
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           ve ofis tipi beyazlatma        n,           y z                            

                        . Auschill ve ark. (305) in vivo                      z â       

beyazlatma sistemi, %10 KP                beyazlatma sistemi ve %38 HP             

tipi beyazlatma sistemlerini   y                 ev tipi beyazlatma  y              

                                        .             ,                        

      y             ,                       y                         y       

                                                            %6‟     P       ,        

 y          y z                 y z            (WID)         , %40, % 5    % 5 

 P                    y z                      % 6 KP‟              y z      

                z                  y   y            z                  

     z                z          , in vitro                      y z      

                                      ,                               5        y          

K                 y           y   y                   , % 0 KP              4 

      y                   y        , %9,5  P              4       y           

 0         y        , % 8  P   y z                z  5          y     (7     

arayla toplamda 3 kez)  y        ,    %45 KP         7            0              

       y               y z                                         y   y         

                                             , %9,5  P    %45 KP   y z      

        , % 8  P    % 0 KP'y    y         z              y z                    

% 0 KP, %45 KP‟                      KP           y                     , 

muhtemelen beyazlatma  y                                  z                

      y          y                                                       dir (306). 

Borges ve ark. (307) y                             ,                                  

                   z        HP ko        y            0%,  5%,  0%,  5%,         

                         z                         y                         0        

    y           y                  y        y   y                                    

       y                        , % 5 HP jeli, %20 HP               y      

  y z             y                 . M       z             z      HP, tamamen 

       z                                              ,              y              

                                                         y           (308, 309). 

   z          ,      z                 y   y                        7      4  

                     y                                           
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Meireles ve ark. (310)                  y z                 sonra ev tipi 

beyazlatma je         % 0    % 6 KP'                                             

                 z                   z            z   O C       O           G  

%6              y z            O           P  % 6                       

Opalescence Go %6, Opalescence PF %16‟y             z               

               

      y z       y          , beyazlatma                                

                                  ,      y  beyazlatma                     

      y       y              z y           y       (311). Bu nedenle, beyazlatma 

              z                                                     , beyazlatma 

                                y                            y                   

         z             (312)   P‟                    ,      y z y     y          

                                y z y   z                            (260, 313). 

 y    ,     z   y z y                                             z      , y z y    

                   z       mine y z yi     y                       (33). 

Zekonis ve ark. (314) y                            z                    

  y z       y                                          ,   y z      

 y               7               y                                    Bizim 

         z      z          ,   y z      uygulama                7     4      

                                     

Beyazlatma             nin                             z              

y                                    y                                Bu nedenle, 

       beyazlatma               z                                 z         

                                                                          y           

Ç        z   in vitro       ,    z                              y        y        

                 y     . Bund       y                                    uygun 

         .                         y z       y                   y   y           

                M         z                                                       

                z            y      y     y          . CaCl2, KH2PO4    KC         

          z            y               y                              y     

gelebilir, ancak i                        y         y                     (315). 
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 y                             y                                                   

 z             y                          . 

 

 

 

  



89 

 

6. SONUÇLAR 

             y z                         y       (O                 P  %40, 

Opalescence Go %6, Opalescence PF %16, Total Blanc Office H35, Cavex 

Bite&White %25 Office) beyaz       y                                    deki 

elementlerin                  y z                               z               

1.   y z                                           y z              , Total Blanc 

Office H35, Cavex Bite&White %25 Office                  y   seviyeleri 

            z               ; Opalescence Boost PF %40, Opalescence Go %6, 

O           P  % 6                  y       y                 bir fark 

  z                Total Blanc Office H35 ve Cavex Bite&White %25 Office 

grupl                              y       y        ,            4     

                            y            z            

2.   y z                                           y z               Opalescence 

Boost PF %40, Opalescence Go %6, Opalescence PF %16, Cavex Bite&White %25 

O                             y                  z            z   ;             

O        5           z       z              O           P  % 6,             

O        5, C   x     &W     % 5 O                                           

seviy        ,            4                          y            z           

3.   y z       y                          ,   y z       y               

              sadece Opalescence Boost PF %40 grubunda            y         

                    z           , Opalescence Go %6, Opalescence PF %16, Total 

Blanc Office H35, Cavex Bite&White %25 Office                                 

               Opalescence PF %16                          y z                 

                    ,  4                              sonra            y               

  z           ; Cavex Bite&White %25 Office, Opalescence Go %6, Total Blanc 

Office H35            y z         sonra  4                                      

    y     ,   y z                        y             z           .   

4.                 y z                         y z       y               hemen 

                  y                           ve bu oksijen     y                leri 

 4                                z          Opalescence Boost PF %40, 
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Opalescence PF %16, Total Blanc Office H35, Cavex Bite&White %25 Office 

          4                                    oksijen seviyeleri beyazlatma 

                y                 

5. Opalescence PF %16, Total Blanc Office H35 ve Cavex Bite&White %25 Office 

gruplar  da   y z       y                                y          z     

  z            ; Opalescence Boost PF %40, Opalescence Go %6             bir 

       z             Karbon seviyeleri Total Blanc Office H35 grubunda           

 4                                 y             Opalescence Go %6 ve Opalescence 

P  % 6               y z                  y       y               

  z           ; O                 P  %40,             O        5, C   x 

Bite&White %25 Office gru                    z                Opalescence Go 

%6 grubunda sodyum seviyesi,            4                          beyazlatma 

                y                 

6. ∆ 00                   ; Opalescence PF %16, Total Blanc Office H35, Cavex 

Bite&White %25 Office          Opalescence Boost PF %40 ve Opalescence Go %6 

                  y z               z                                            y  

              y z                                          O                 P  

%40, Opalescence PF %16, ve T           O        5                z  , 

Opalescence Go %6    C   x     &W     % 5 O                     z  ,       

      O        5    C   x     &W     % 5 O                     z r 

               y z               y     y z                       

                     Opalescence Boost PF %40 ve Opalescence PF %16         , 

Opalescence Go %6 ve Cavex Bite&White %25 Office gruplar                z   

  y z                    

7. WID                   ;       y z              y z                 

beyazlatmadan sonra                      Opalescence Boost PF %40, Opalescence 

PF %16, Total Blanc Office H35    C   x     &W     % 5                z   

  y z       z                     O    scence Go %6                               

      z   y z                             WID                   , renk 

                                      y      y   Total Blanc Office H35‟      
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  y z               minenin    y                      y bilmektedir ve 

  y z                                   y         y                                

 z                                      

 

 

 

 

  



92 

 

7. KAYNAKLAR 

 

1. Joiner A. Tooth colour: a review of the literature. J Dent. 2004;32 Suppl 1:3-

12. 

2. Roberson MT HO, Edward J. Sturdevantis art and science of operative 

        y        : G     K        ;  0    

3. Majeed A, Farooq I, Grobler SR, Rossouw RJ. Tooth-Bleaching: A Review 

of the Efficacy and Adverse Effects of Various Tooth Whitening Products. J 

Coll Physicians Surg Pak. 2015;25(12):891-6. 

4. 35th Annual Meeting of the European Association for the Study of Diabetes : 

Brussels, Belgium, 28 September-2 October 1999. Diabetologia. 

1999;42(Suppl 1):A1-A330. 

5. New whitening/bleaching report issued by ADA Council on Scientific 

Affairs. J Okla Dent Assoc. 2009;100(9):22. 

6. Haywood VB, Heymann HO. Nightguard vital bleaching. Quintessence Int. 

1989;20(3):173-6. 

7. Robenson TM HH, Swift EJ. Additional conservative esthetic procedures.  

„          ‟ ,         and Science of Operative Dentistry 2. Missouri: Mosby 

Inc; 2002. p. 591-650. 

8. Hegedus C, Bistey T, Flora-Nagy E, Keszthelyi G, Jenei A. An atomic force 

microscopy study on the effect of bleaching agents on enamel surface. J Dent. 

1999;27(7):509-15. 

9. Sulieman M, Addy M, Macdonald E, Rees JS. The bleaching depth of a 35% 

hydrogen peroxide based in-office product: a study in vitro. J Dent. 

2005;33(1):33-40. 

10. Ben-Amar A, Liberman R, Gorfil C, Bernstein Y. Effect of mouthguard 

bleaching on enamel surface. Am J Dent. 1995;8(1):29-32. 

11. Shannon H, Spencer P, Gross K, Tira D. Characterization of enamel exposed 

to 10% carbamide peroxide bleaching agents. Quintessence Int. 

1993;24(1):39-44. 

12. Ernst CP, Marroquin BB, Willershausen-Zonnchen B. Effects of hydrogen 

peroxide-containing bleaching agents on the morphology of human enamel. 

Quintessence Int. 1996;27(1):53-6. 

13. Oltu U, Gurgan S. Effects of three concentrations of carbamide peroxide on 

the structure of enamel. J Oral Rehabil. 2000;27(4):332-40. 

14. Covington JS FG, Lamoreaux WJ, & Perry T. Carbamide peroxide tooth 

bleaching: Effects on enamel composition and topography. Journal of Dental 

Research Abstract 1990. 



93 

 

15. Al-Salehi SK, Wood DJ, Hatton PV. The effect of 24h non-stop hydrogen 

peroxide concentration on bovine enamel and dentine mineral content and 

microhardness. J Dent. 2007;35(11):845-50. 

16. Cakir FY, Korkmaz Y, Firat E, Oztas SS, Gurgan S. Chemical analysis of 

enamel and dentin following the application of three different at-home 

bleaching systems. Oper Dent. 2011;36(5):529-36. 

17. Figures KH, Ellis B, Lamb DJ. Fluoride penetration into dentine abutments in 

vitro. Caries Res. 1990;24(5):301-5. 

18. Tjaderhane L, Hietala EL, Larmas M. Mineral element analysis of carious 

and sound rat dentin by electron probe microanalyzer combined with back-

scattered electron image. J Dent Res. 1995;74(11):1770-4. 

19. Lewinstein I, Hirschfeld Z, Stabholz A, Rotstein I. Effect of hydrogen 

peroxide and sodium perborate on the microhardness of human enamel and 

dentin. J Endod. 1994;20(2):61-3. 

20. Groeneveld A, Van Eck AA, Backer Dirks O. Fluoride in caries prevention: 

is the effect pre- or post-eruptive? J Dent Res. 1990;69 Spec No:751-5; 

discussion 820-3. 

21. Moi GP, Tenuta LM, Cury JA. Anticaries potential of a fluoride mouthrinse 

evaluated in vitro by validated protocols. Braz Dent J. 2008;19(2):91-6. 

22. Cavalli V, Rosa DAD, Silva DPD, Kury M, Liporoni PCS, Soares LES, et al. 

Effects of experimental bleaching agents on the mineral content of sound and 

demineralized enamels. J Appl Oral Sci. 2018;26:e20170589. 

23.                                                  y                   

                                               0  :65-75. 

24. RD. P. Understanding Color. In: Ronald E. Goldstein D (Eds.). In: Sons JW, 

editor. Esthetics in Dentistry2018. p. 271-94. 

25. Khashayar G, Bain PA, Salari S, Dozic A, Kleverlaan CJ, Feilzer AJ. 

Perceptibility and acceptability thresholds for colour differences in dentistry. 

J Dent. 2014;42(6):637-44. 

26. de Oliveira DC, Ayres AP, Rocha MG, Giannini M, Puppin Rontani RM, 

Ferracane JL, et al. Effect of Different In Vitro Aging Methods on Color 

Stability of a Dental Resin-Based Composite Using CIELAB and 

CIEDE2000 Color-Difference Formulas. J Esthet Restor Dent. 

2015;27(5):322-30. 

27. E. G. Whiteness measurement. J Col Appear 1972:33-41. 

28. G         G  G   C                         : C       q            P    ; 

1995. 

29. Haywood VB. History, safety, and effectiveness of current bleaching 

techniques and applications of the nightguard vital bleaching technique. 

Quintessence Int. 1992;23(7):471-88. 

30. Alqahtani MQ. Tooth-bleaching procedures and their controversial effects: A 

literature review. Saudi Dent J. 2014;26(2):33-46. 



94 

 

31. Haywood VB, Leech T, Heymann HO, Crumpler D, Bruggers K. Nightguard 

vital bleaching: effects on enamel surface texture and diffusion. Quintessence 

Int. 1990;21(10):801-4. 

32. L. G. Bleaching techniques in restorative dentistry: An illustrated guide: CRC 

Press; 2001. 

33. Watts A, Addy M. Tooth discolouration and staining: a review of the 

literature. Br Dent J. 2001;190(6):309-16. 

34. Jahangiri L, Reinhardt SB, Mehra RV, Matheson PB. Relationship between 

tooth shade value and skin color: an observational study. J Prosthet Dent. 

2002;87(2):149-52. 

35. Joiner A, Luo W. Tooth colour and whiteness: A review. J Dent. 

2017;67S:S3-S10. 

36. Lee YK, Powers JM. Color difference of four esthetic restorative materials by 

the illuminant. Am J Dent. 2005;18(5):359-63. 

37. Culpepper WD. A comparative study of shade-matching procedures. J 

Prosthet Dent. 1970;24(2):166-73. 

38. Chung KH. Effects of finishing and polishing procedures on the surface 

texture of resin composites. Dent Mater. 1994;10(5):325-30. 

39. Bergen SF, Paravina RD. Color Education and Training in Dentistry: A First-

Hand Perspective. J Esthet Restor Dent. 2017;29(2):E3-E5. 

40. H. E. Encyclopedia of Spectroscopy and Spectrometry. J Lindon GT, J 

Holmes, editor. London, New York1999. 

41. Marcus RT, Billmeyer FW, Jr. Statistical study of color-measurement 

instrumentation. Appl Opt. 1974;13(6):1519-30. 

42. Chu SJ PR, Sailer I, Mieleszko AJ. Color in dentistry: a clinical guide to 

predictable esthetics, Germany: Quintessence Publishing; 2017. 

43. Johnston WM, Kao EC. Assessment of appearance match by visual 

observation and clinical colorimetry. J Dent Res. 1989;68(5):819-22. 

44. Ruyter IE, Nilner K, Moller B. Color stability of dental composite resin 

materials for crown and bridge veneers. Dent Mater. 1987;3(5):246-51. 

45. M. M. CIE / ISO new standard : CIEDE2000 Outline. International Color 

Consortium. 2013. 

46. Luo MR CG, Rigg B. The development of the CIE 2000 colour-difference 

formula: CIEDE2000. Color Res Appl 2001:340-50. 

47. Gilchrist A NJ. Colorimetry Theory, Encyclopedia of Spectroscopy and 

Spectrometry. London Holmes JS. ; 2010. p. 337-43. 

48. M       M RM,       , V é           w                                      ? 

Color Res Appl. 2000:356-67. 

49. C          I                  É         Colorimetry. Vienna: CIE Central 

Bureau; 2004. 



95 

 

50. Mada DC, Gasparik C, Irimie AI, Mada MD, Dudea D, Campian RS. 

Evaluation of chromatic changes of a nanocomposite resin using the new 

whitness index. Clujul Med. 2018;91(2):222-8. 

51. Gasparik C, Culic B, Varvara MA, Grecu A, Burde A, Dudea D. Effect of 

accelerated staining and bleaching on chairside CAD/CAM materials with 

high and low translucency. Dent Mater J. 2019;38(6):987-93. 

52. Perez Mdel M, Ghinea R, Rivas MJ, Yebra A, Ionescu AM, Paravina RD, et 

al. Development of a customized whiteness index for dentistry based on 

CIELAB color space. Dent Mater. 2016;32(3):461-7. 

53. Y       K Ç                                    y z      y             

                      y                                   0  :47-59. 

54. Sulieman MA. An overview of tooth-bleaching techniques: chemistry, safety 

and efficacy. Periodontol 2000. 2008;48:148-69. 

55. Sulieman M. An overview of tooth discoloration: extrinsic, intrinsic and 

internalized stains. Dent Update. 2005;32(8):463-4, 6-8, 71. 

56. Sundell S, Koch G. Hereditary amelogenesis imperfecta. I. Epidemiology and 

clinical classification in a Swedish child population. Swed Dent J. 

1985;9(4):157-69. 

57. Wright JT, Robinson C, Shore R. Characterization of the enamel 

ultrastructure and mineral content in hypoplastic amelogenesis imperfecta. 

Oral Surg Oral Med Oral Pathol. 1991;72(5):594-601. 

58. G         P         İ  İ       :                  M    z ;  994  

59. Goldstein CE, Goldstein RE, Feinman RA, Garber DA. Bleaching vital teeth: 

state of the art. Quintessence Int. 1989;20(10):729-37. 

60. J. W. Discoloration of teeth possibly due to administration of tetracyclines; a 

preliminary report. Brit Dent J  1962:51-4. 

61. Witkop CJ, Jr. Amelogenesis imperfecta, dentinogenesis imperfecta and 

dentin dysplasia revisited: problems in classification. J Oral Pathol. 

1988;17(9-10):547-53. 

62. Shields ED, Bixler D, el-Kafrawy AM. A proposed classification for heritable 

human dentine defects with a description of a new entity. Arch Oral Biol. 

1973;18(4):543-53. 

63. G. F. Contemporary Esthetic Dentistry. Mosby Elsevier SL, editor. 

USA2011. 

64. Fayle SA, Pollard MA. Congenital erythropoietic porphyria--oral 

manifestations and dental treatment in childhood: a case report. Quintessence 

Int. 1994;25(8):551-4. 

65. Wallman IS, Hilton HB. Teeth pigmented by tetracycline. Lancet. 

1962;1(7234):827-9. 

66. Waymann J PJ. Discoloration of the teeth probably due to administration of 

tetracyclines: a preliminary report. . Brit Dent J 1962. 



96 

 

67.            z                M                   :       Y y      ;  000  

68. British National Formulary. London,UK.: B.M.J.; 1999. 

69. Moffitt JM, Cooley RO, Olsen NH, Hefferren JJ. Prediction of tetracycline-

induced tooth discoloration. J Am Dent Assoc. 1974;88(3):547-52. 

70. van der Bijl P, Pitigoi-Aron G. Tetracyclines and calcified tissues. Ann Dent. 

1995;54(1-2):69-72. 

71. Jordan RE, Boksman L. Conservative vital bleaching treatment of discolored 

dentition. Compend Contin Educ Dent. 1984;5(10):803-5, 7. 

72. Parsons JR, Walton RE, Ricks-Williamson L. In vitro longitudinal assessment 

of coronal discoloration from endodontic sealers. J Endod. 2001;27(11):699-

702. 

73. Weatherell JA, Robinson C, Hallsworth AS. Changes in the fluoride 

concentration of the labial enamel surface with age. Caries Res. 

1972;6(4):312-24. 

74. Murchison DF, Charlton DG, Moore BK. Carbamide peroxide bleaching: 

effects on enamel surface hardness and bonding. Oper Dent. 1992;17(5):181-

5. 

75. Miller EK, Lee JY, Tawil PZ, Teixeira FB, Vann WF, Jr. Emerging therapies 

for the management of traumatized immature permanent incisors. Pediatr 

Dent. 2012;34(1):66-9. 

76. Zimmerli B, Jeger F, Lussi A. Bleaching of nonvital teeth. A clinically 

relevant literature review. Schweiz Monatsschr Zahnmed. 2010;120(4):306-

20. 

77. Andreasen FM, Sewerin I, Mandel U, Andreasen JO. Radiographic 

assessment of simulated root resorption cavities. Endod Dent Traumatol. 

1987;3(1):21-7. 

78. Fearne JM, Bryan EM, Elliman AM, Brook AH, Williams DM. Enamel 

defects in the primary dentition of children born weighing less than 2000 g. 

Br Dent J. 1990;168(11):433-7. 

79. Weerheijm KL, Mejare I. Molar incisor hypomineralization: a questionnaire 

inventory of its occurrence in member countries of the European Academy of 

Paediatric Dentistry (EAPD). Int J Paediatr Dent. 2003;13(6):411-6. 

80. Li Y. Safety controversies in tooth bleaching. Dent Clin North Am. 

2011;55(2):255-63, viii. 

81. MK  Ç                               : N         K          ;  006  

82. Addy M MJ. Mechanisms of stain formation on teeth, in particular associated 

with metal ions and antiseptics. Adv Dent Res. 1995:450-6. 

83. Nordbo H, Eriksen HM, Rolla G, Attramadal A, Solheim H. Iron staining of 

the acquired enamel pellicle after exposure to tannic acid or chlorhexidine: 

preliminary report. Scand J Dent Res. 1982;90(2):117-23. 



97 

 

84. Dayan D, Heifferman A, Gorski M, Begleiter A. Tooth discoloration--

extrinsic and intrinsic factors. Quintessence Int Dent Dig. 1983;14(2):195-9. 

85. Waerhaug M, Gjermo P, Rolla G, Johansen JR. Comparison of the effect of 

chlorhexidine and CuSO4 on plaque formation and development of gingivitis. 

J Clin Periodontol. 1984;11(3):176-80. 

86. Ellingsen JE, Eriksen HM, Rolla G. Extrinsic dental stain caused by stannous 

fluoride. Scand J Dent Res. 1982;90(1):9-13. 

87. Ellingsen JE, Rolla G, Eriksen HM. Extrinsic dental stain caused by 

chlorhexidine and other denaturing agents. J Clin Periodontol. 1982;9(4):317-

22. 

88. Thylstrup A FO. Clinical and pathological features of dental caries. In: 

Thylstrup A FO, editor. Textbook of clinical cariology. Cophenagen1994. p. 

111-57. 

89. Wei SH, Ingram MJ. Analyses of the amalgam-tooth interface using the 

electron microprobe. J Dent Res. 1969;48(2):317-20. 

90. Kwon SR, Wertz PW. Review of the Mechanism of Tooth Whitening. J 

Esthet Restor Dent. 2015;27(5):240-57. 

91. Goldstein RE GD. Complete dental bleaching. Quintessence: Chicago; 1995. 

92. Dahl JE, Pallesen U. Tooth bleaching--a critical review of the biological 

aspects. Crit Rev Oral Biol Med. 2003;14(4):292-304. 

93. Joiner A. The bleaching of teeth: a review of the literature. J Dent. 

2006;34(7):412-9. 

94. H. A. Lightening natural teeth. ADEPT Rep. 1991:1-24. 

95. E. K. The chemical bleaching of teeth. Dent Cosm 1889:273-83. 

96. Gimeno I, Riutord P, Tauler P, Tur JA, Pons A. The whitening effect of 

enzymatic bleaching on tetracycline. J Dent. 2008;36(10):795-800. 

97. Nathan CF. Neutrophil activation on biological surfaces. Massive secretion of 

hydrogen peroxide in response to products of macrophages and lymphocytes. 

J Clin Invest. 1987;80(6):1550-60. 

98. Scientific committee on toxicity eate. Opinion on results of risk assesment of  

Hydrogen peroxide human health effects Brussels2001. 

99. Carlsson J. Salivary peroxidase: an important part of our defense against 

oxygen toxicity. J Oral Pathol. 1987;16(8):412-6. 

100. Plotino G, Buono L, Grande NM, Pameijer CH, Somma F. Nonvital tooth 

bleaching: a review of the literature and clinical procedures. J Endod. 

2008;34(4):394-407. 

101. Frysh H, Bowles WH, Baker F, Rivera-Hidalgo F, Guillen G. Effect of pH on 

hydrogen peroxide bleaching agents. J Esthet Dent. 1995;7(3):130-3. 

102. Budavari S ONM, Smith A HP. The Merck index. An encyclopedia of 

chemicals, drugs, and biologicals. Rahway: Merck and Co.; 1989. 



98 

 

103.                 y   P                   I                    V         

G             z                K  y :                    ,               

         ;  000  

104. Hardman PK, Moore DL, Petteway GH. Stability of hydrogen peroxide as a 

bleaching agent. Gen Dent. 1985;33(2):121-2. 

105. Joiner A. Review of the effects of peroxide on enamel and dentine properties. 

J Dent. 2007;35(12):889-96. 

106. RB. K. Inorganic Chemistry Encyclopedia of Inorganic Chemistry.: John  

Wiley & Sons; 1994. 

107. Ç  Ç      R                               y  K    J R          -Special 

Top. 2017:104-12. 

108. Haywood VB, Heymann HO. Nightguard vital bleaching: how safe is it? 

Quintessence Int. 1991;22(7):515-23. 

109. RB. K. Inorganic Chemistry Encyclopedia of Inorganic Chemistry: John 

Wiley & Sons; 1994. 

110. Ari H, Ungor M. In vitro comparison of different types of sodium perborate 

used for intracoronal bleaching of discoloured teeth. Int Endod J. 

2002;35(5):433-6. 

111.          VM,         ,       ã  I  Can Enhanced Peroxides Decrease the 

Side Effects of Tooth Bleaching? A Systematic Review of the Literature. Int J 

Exp Dent Sci 2014:84-91. 

112. V. Z. Bleaching of vital teeth technique: EstoModeo; 1984. 

113. Fasanaro TS. Bleaching teeth: history, chemicals, and methods used for 

common tooth discolorations. J Esthet Dent. 1992;4(3):71-8. 

114. Williams HA, Rueggeberg FA, Meister LW. Bleaching the natural dentition 

to match the color of existing restorations: case reports. Quintessence Int. 

1992;23(10):673-7. 

115. McEvoy SA. Chemical agents for removing intrinsic stains from vital teeth. 

II. Current techniques and their clinical application. Quintessence Int. 

1989;20(6):379-84. 

116.  K  O                 y z                               z                  

                                [          z ]        :                        

                          ;  006  

117. Haywood VB. Current status of nightguard vital bleaching. Compend Contin 

Educ Dent Suppl. 2000(28):S10-7; quiz S48. 

118. Martin JH, Bishop JG, Guentherman RH, Dorman HL. Cellular response of 

gingiva to prolonged application of dilute hydrogen peroxide. J Periodontol. 

1968;39(4):208-10. 

119. Leonard RH, Jr., Haywood VB, Phillips C. Risk factors for developing tooth 

sensitivity and gingival irritation associated with nightguard vital bleaching. 

Quintessence Int. 1997;28(8):527-34. 



99 

 

120. Cohen SC. Human pulpal response to bleaching procedures on vital teeth. J 

Endod. 1979;5(5):134-8. 

121. Bowles WH, Ugwuneri Z. Pulp chamber penetration by hydrogen peroxide 

following vital bleaching procedures. J Endod. 1987;13(8):375-7. 

122. Zach L, Cohen G. Pulp Response to Externally Applied Heat. Oral Surg Oral 

Med Oral Pathol. 1965;19:515-30. 

123. Thitinanthapan W, Satamanont P, Vongsavan N. In vitro penetration of the 

pulp chamber by three brands of carbamide peroxide. J Esthet Dent. 

1999;11(5):259-64. 

124. Cooper JS, Bokmeyer TJ, Bowles WH. Penetration of the pulp chamber by 

carbamide peroxide bleaching agents. J Endod. 1992;18(7):315-7. 

125. Tay LY, Kose C, Loguercio AD, Reis A. Assessing the effect of a 

desensitizing agent used before in-office tooth bleaching. J Am Dent Assoc. 

2009;140(10):1245-51. 

126. Potocnik I, Kosec L, Gaspersic D. Effect of 10% carbamide peroxide 

bleaching gel on enamel microhardness, microstructure, and mineral content. 

J Endod. 2000;26(4):203-6. 

127. Bitter NC. A scanning electron microscopy study of the effect of bleaching 

agents on enamel: a preliminary report. J Prosthet Dent. 1992;67(6):852-5. 

128. de Freitas PM, Basting RT, Rodrigues JA, Serra MC. Effects of two 10% 

peroxide carbamide bleaching agents on dentin microhardness at different 

time intervals. Quintessence Int. 2002;33(5):370-5. 

129. Leonard RH, Jr., Bentley C, Eagle JC, Garland GE, Knight MC, Phillips C. 

Nightguard vital bleaching: a long-term study on efficacy, shade retention. 

side effects, and patients' perceptions. J Esthet Restor Dent. 2001;13(6):357-

69. 

130. McGuckin RS, Babin JF, Meyer BJ. Alterations in human enamel surface 

morphology following vital bleaching. J Prosthet Dent. 1992;68(5):754-60. 

131. Sulieman M, Addy M, Macdonald E, Rees JS. A safety study in vitro for the 

effects of an in-office bleaching system on the integrity of enamel and 

dentine. J Dent. 2004;32(7):581-90. 

132. Rotstein I, Lehr Z, Gedalia I. Effect of bleaching agents on inorganic 

components of human dentin and cementum. J Endod. 1992;18(6):290-3. 

133. Rotstein I, Mor C, Arwaz JR. Changes in surface levels of mercury, silver, 

tin, and copper of dental amalgam treated with carbamide peroxide and 

hydrogen peroxide in vitro. Oral Surg Oral Med Oral Pathol Oral Radiol 

Endod. 1997;83(4):506-9. 

134. Rotstein I, Dankner E, Goldman A, Heling I, Stabholz A, Zalkind M. 

Histochemical analysis of dental hard tissues following bleaching. J Endod. 

1996;22(1):23-5. 



100 

 

135. Li C, Risnes S. SEM observations of Retzius lines and prism cross-striations 

in human dental enamel after different acid etching regimes. Arch Oral Biol. 

2004;49(1):45-52. 

136. J. PNaS. Histology of enamel. In: Verlag GT, editor. Oral Development and 

Histology;. New York, NY, USA2002. 

137.   MY K     z          y                        İ       : Y               ; 

1982. 

138. JL C  J                   İ       : N         K       ;  009  

139. Sharma D, Singh A, Verma K, Paliwal S, Sharma S, Dwivedi J. Fluoride: A 

review of pre-clinical and clinical studies. Environ Toxicol Pharmacol. 

2017;56:297-313. 

140. Lynch RJ, Smith SR. Remineralization agents - new and effective or just 

marketing hype? Adv Dent Res. 2012;24(2):63-7. 

141. Moradian-Oldak J. The REGENERATION of TOOTH ENAMEL. Dimens 

Dent Hyg. 2009;7(8):12-5. 

142. Abou Neel EA, Aljabo A, Strange A, Ibrahim S, Coathup M, Young AM, et 

al. Demineralization-remineralization dynamics in teeth and bone. Int J 

Nanomedicine. 2016;11:4743-63. 

143. HO. H. Additional conservative esthetic procedures. In: Robenson  TM HH, 

Swift EJ, IV editor. In: 'Sturdevart's, The Art and Science of Operative 

Dentistry'. Missouri: Mosby; 2002. p. 591-650. 

144. Seghi RR, Denry I. Effects of external bleaching on indentation and abrasion 

characteristics of human enamel in vitro. J Dent Res. 1992;71(6):1340-4. 

145. Gurgan S, Cakir FY, Yazici E. Different light-activated in-office bleaching 

systems: a clinical evaluation. Lasers Med Sci. 2010;25(6):817-22. 

146. Chen JH, Xu JW, Shing CX. Decomposition rate of hydrogen peroxide 

bleaching agents under various chemical and physical conditions. J Prosthet 

Dent. 1993;69(1):46-8. 

147. Allen K, Agosta C, Estafan D. Using microabrasive material to remove 

fluorosis stains. J Am Dent Assoc. 2004;135(3):319-23. 

148. R         M,   y    ,   O  ,  w   ,   J            ‟                     

O                 y G         K       ;  0    

149.      R                          M            y           İz   :     

                                     Y y      ;  004  

150. Dostalova T, Jelinkova H, Housova D, Sulc J, Nemec M, Miyagi M, et al. 

Diode laser-activated bleaching. Braz Dent J. 2004;15 Spec No:SI3-8. 

151. Luk K, Tam L, Hubert M. Effect of light energy on peroxide tooth bleaching. 

J Am Dent Assoc. 2004;135(2):194-201; quiz 28-9. 

152.                                                       ‟          ‟ ,         

Oper Dent. p. 591-650. 



101 

 

153. Sulieman M. An overview of bleaching techniques: 2. Night guard vital 

bleaching and non-vital bleaching. SADJ. 2006;61(8):352, 4, 6 passim. 

154. Laser-assisted bleaching: an update. ADA Council on Scientific Affairs. J 

Am Dent Assoc. 1998;129(10):1484-7. 

155. Heymann HO RA. Additional conservative esthetic procedures.  Sturdevant's 

art and science of operative dentistry: Elsevier; 2019. p. 264-305. 

156. Gerlach RW, Barker ML. Clinical response of three direct-to-consumer 

whitening products: strips, paint-on gel, and dentifrice. Compend Contin 

Educ Dent. 2003;24(6):458, 61-4, 66 passim. 

157. Ferrari M, Kugel G, Cagidiaco MC, Barker ML, Gerlach RW. Clinical trial 

evaluating the peroxide concentration response of whitening strips over 28 

days. Am J Dent. 2004;17(4):291-4. 

158. Gerlach RW, Barker ML, Tucker HL. Clinical response of three whitening 

products having different peroxide delivery: comparison of tray, paint-on gel, 

and dentifrice. J Clin Dent. 2004;15(4):112-7. 

159. Lima DA, Silva AL, Aguiar FH, Liporoni PC, Munin E, Ambrosano GM, et 

al. In vitro assessment of the effectiveness of whitening dentifrices for the 

removal of extrinsic tooth stains. Braz Oral Res. 2008;22(2):106-11. 

160. Holmstrup G, Palm AM, Lambjerg-Hansen H. Bleaching of discoloured root-

filled teeth. Endod Dent Traumatol. 1988;4(5):197-201. 

161. Buchalla W, Attin T. External bleaching therapy with activation by heat, light 

or laser--a systematic review. Dent Mater. 2007;23(5):586-96. 

162. Ontiveros JC. In-office vital bleaching with adjunct light. Dent Clin North 

Am. 2011;55(2):241-53, viii. 

163. Alsaleh S, Labban M, AlHariri M, Tashkandi E. Evaluation of self shade 

matching ability of dental students using visual and instrumental means. J 

Dent. 2012;40 Suppl 1:e82-7. 

164. Douglas RD. Color stability of new-generation indirect resins for 

prosthodontic application. J Prosthet Dent. 2000;83(2):166-70. 

165. Fondriest J. Shade matching in restorative dentistry: the science and 

strategies. Int J Periodontics Restorative Dent. 2003;23(5):467-79. 

166. Al Shethri S, Matis BA, Cochran MA, Zekonis R, Stropes M. A clinical 

evaluation of two in-office bleaching products. Oper Dent. 2003;28(5):488-

95. 

167.   y         W                             y                                   

                                           006  

168. Hassel AJ, Zenthofer A, Corcodel N, Hildenbrandt A, Reinelt G, Wiesberg S. 

Determination of VITA Classical shades with the 3D-Master shade guide. 

Acta Odontol Scand. 2013;71(3-4):721-6. 



102 

 

169. Igiel C, Weyhrauch M, Wentaschek S, Scheller H, Lehmann KM. Dental 

color matching: A comparison between visual and instrumental methods. 

Dent Mater J. 2016;35(1):63-9. 

170. Ontiveros JC, Paravina RD. Color change of vital teeth exposed to bleaching 

performed with and without supplementary light. J Dent. 2009;37(11):840-7. 

171. Paravina RD, Johnston WM, Powers JM. New shade guide for evaluation of 

tooth whitening--colorimetric study. J Esthet Restor Dent. 2007;19(5):276-

83; discussion 83. 

172. Hammad IA. Intrarater repeatability of shade selections with two shade 

guides. J Prosthet Dent. 2003;89(1):50-3. 

173. Miller LL. Shade matching. J Esthet Dent. 1993;5(4):143-53. 

174. Paravina RD, Powers JM, Fay RM. Color comparison of two shade guides. 

Int J Prosthodont. 2002;15(1):73-8. 

175. Paravina RD PJ. Esthetic Color Training in Dentistry.: Elseiver Mosby. St. 

Louis 2004. 

176. Wee AG, Monaghan P, Johnston WM. Variation in color between intended 

matched shade and fabricated shade of dental porcelain. J Prosthet Dent. 

2002;87(6):657-66. 

177. WJ. Color and apperance. In: Dickson A, editor. Dental Materials and Their 

Selection. Canada: Quintessence; 2002. p. 24-36. 

178. Chu SJ, Trushkowsky RD, Paravina RD. Dental color matching instruments 

and systems. Review of clinical and research aspects. J Dent. 2010;38 Suppl 

2:e2-16. 

179. Sarafianou A, Kamposiora P, Papavasiliou G, Goula H. Matching 

repeatability and interdevice agreement of 2 intraoral spectrophotometers. J 

Prosthet Dent. 2012;107(3):178-85. 

180. Yuan K, Sun X, Wang F, Wang H, Chen JH. In vitro and in vivo evaluations 

of three computer-aided shade matching instruments. Oper Dent. 

2012;37(3):219-27. 

181. Chu SJ. Use of a reflectance spectrophotometer in evaluating shade change 

resulting from tooth-whitening products. J Esthet Restor Dent. 2003;15 Suppl 

1:S42-8. 

182. Paul S, Peter A, Pietrobon N, Hammerle CH. Visual and spectrophotometric 

shade analysis of human teeth. J Dent Res. 2002;81(8):578-82. 

183. Chu SJ DA. Fundamentals of colors. Chicago: Quintessence publishing; 

2004. 

184. Powers J PR. Esthetic color training in dentistry. Amsterdam: Elsevier 

Mosby; 2004. 

185. Wee AG, Kang EY, Johnston WM, Seghi RR. Evaluating porcelain color 

match of different porcelain shade-matching systems. J Esthet Dent. 

2000;12(5):271-80. 



103 

 

186. Hubbezoglu I, Akaoglu B, Dogan A, Keskin S, Bolayir G, Ozcelik S, et al. 

Effect of bleaching on color change and refractive index of dental composite 

resins. Dent Mater J. 2008;27(1):105-16. 

187. Breschi L, Gobbi P, Mazzotti G, Ellis TH, Sacher E, Stangel I. Field emission 

in-lens SEM study of enamel and dentin. J Biomed Mater Res. 

1999;46(3):315-23. 

188. Schemehorn B, Gonzalez-Cabezas C, Joiner A. A SEM evaluation of a 6% 

hydrogen peroxide tooth whitening gel on dental materials in vitro. J Dent. 

2004;32 Suppl 1:35-9. 

189. Barbour ME, Rees JS. The laboratory assessment of enamel erosion: a 

review. J Dent. 2004;32(8):591-602. 

190. Love G, Scott VD. Electron probe microanalysis using soft X-rays--a review. 

Part 1: Instrumentation, spectrum processing and detection sensitivity. J 

Microsc. 2001;201(Pt 1):1-32. 

191. Arnold WH, Dorow A, Langenhorst S, Gintner Z, Banoczy J, Gaengler P. 

Effect of fluoride toothpastes on enamel demineralization. BMC Oral Health. 

2006;6:8. 

192. Nassur C, Alexandria AK, Pomarico L, de Sousa VP, Cabral LM, Maia LC. 

Characterization of a new TiF(4) and beta-cyclodextrin inclusion complex 

and its in vitro evaluation on inhibiting enamel demineralization. Arch Oral 

Biol. 2013;58(3):239-47. 

193. Bersezio C, Martin J, Prieto MV, Meneses P, Angel P, Eduardo Fernandez G, 

et al. One-year bleaching efficacy using two HP products with different pH: 

A double-blind randomized clinical trial. J Esthet Restor Dent. 

2019;31(5):493-9. 

194. Lee JJ, Nettey-Marbell A, Cook A, Jr., Pimenta LA, Leonard R, Ritter AV. 

Using extracted teeth for research: the effect of storage medium and 

sterilization on dentin bond strengths. J Am Dent Assoc. 2007;138(12):1599-

603. 

195. Lobo MM, Goncalves RB, Ambrosano GM, Pimenta LA. Chemical or 

microbiological models of secondary caries development around different 

dental restorative materials. J Biomed Mater Res B Appl Biomater. 

2005;74(2):725-31. 

196. Papagiannoulis L, Kakaboura A, Eliades G. In vivo vs in vitro anticariogenic 

behavior of glass-ionomer and resin composite restorative materials. Dent 

Mater. 2002;18(8):561-9. 

197. Gonzalez-Lopez S, de Medeiros CL, Defren CA, Bolanos-Carmona MV, 

Sanchez-Sanchez P, Menendez-Nunez M. Demineralization effects of 

hydrogen peroxide on bovine enamel and relation to shear bond strength of 

brackets. J Adhes Dent. 2009;11(6):461-7. 

 

 



104 

 

198. May LG, Salvia AC, Souza RO, Michida SM, Valera MC, Takahashi FE, et 

al. Effect of sodium ascorbate and the time lapse before cementation after 

internal bleaching on bond strength between dentin and ceramic. J 

Prosthodont. 2010;19(5):374-80. 

199. Abuabara A, Santos AJ, Aguiar FH, Lovadino JR. Evaluation of 

microleakage in human, bovine and swine enamels. Braz Oral Res. 

2004;18(4):312-6. 

200. Lopes MB, Consani S, Gonini-Junior A, Moura SK, McCabe JF. Comparison 

of microleakage in human and bovine substrates using confocal microscopy. 

Bull Tokyo Dent Coll. 2009;50(3):111-6. 

201. Vieira-Junior WF, Ferraz LN, Pini N, Ambrosano G, Aguiar F, Tabchoury C, 

et al. Effect of Toothpaste Use Against Mineral Loss Promoted by Dental 

Bleaching. Oper Dent. 2018;43(2):190-200. 

202. Featherstone JD, Mellberg JR. Relative rates of progress of artificial carious 

lesions in bovine, ovine and human enamel. Caries Res. 1981;15(1):109-14. 

203. Cvikl B, Lussi A, Moritz A, Flury S. Enamel Surface Changes After 

Exposure to Bleaching Gels Containing Carbamide Peroxide or Hydrogen 

Peroxide. Oper Dent. 2016;41(1):E39-47. 

204. Pinto A, Bridi EC, Amaral F, Franca F, Turssi CP, Perez CA, et al. Enamel 

Mineral Content Changes After Bleaching With High and Low Hydrogen 

Peroxide Concentrations: Colorimetric Spectrophotometry and Total 

Reflection X-ray Fluorescence Analyses. Oper Dent. 2017;42(3):308-18. 

205. Tosun G, Sener Y, Sengun A. Effect of storage duration/solution on 

microshear bond strength of composite to enamel. Dent Mater J. 

2007;26(1):116-21. 

206. Eskelsen E, Catelan A, Hernades N, Soares LES, Cavalcanti AN, Aguiar 

FHB, et al. Physicochemical changes in enamel submitted to pH cycling and 

bleaching treatment. Clin Cosmet Investig Dent. 2018;10:281-6. 

207. Vilhena KFB, Nogueira BCL, Fagundes NCF, Loretto SC, Angelica RS, 

Lima RR, et al. Dental enamel bleached for a prolonged and excessive time: 

Morphological changes. PLoS One. 2019;14(4):e0214948. 

208. Borges AB, de Abreu FS, Mailart MC, Zanatta RF, Torres C. Efficacy and 

Safety of Bleaching Gels According to Application Protocol. Oper Dent. 

2021;46(2):E105-E16. 

209. Akal N, Over H, Olmez A, Bodur H. Effects of carbamide peroxide 

containing bleaching agents on the morphology and subsurface hardness of 

enamel. J Clin Pediatr Dent. 2001;25(4):293-6. 

210. Attin T, Schmidlin PR, Wegehaupt F, Wiegand A. Influence of study design 

on the impact of bleaching agents on dental enamel microhardness: a review. 

Dent Mater. 2009;25(2):143-57. 

211. Azer SS, Machado C, Sanchez E, Rashid R. Effect of home bleaching 

systems on enamel nanohardness and elastic modulus. J Dent. 

2009;37(3):185-90. 



105 

 

212. Basting RT, Rodrigues AL, Jr., Serra MC. The effects of seven carbamide 

peroxide bleaching agents on enamel microhardness over time. J Am Dent 

Assoc. 2003;134(10):1335-42. 

213. Kury M, Perches C, da Silva DP, Andre CB, Tabchoury CPM, Giannini M, et 

al. Color change, diffusion of hydrogen peroxide, and enamel morphology 

after in-office bleaching with violet light or nonthermal atmospheric plasma: 

An in vitro study. J Esthet Restor Dent. 2020;32(1):102-12. 

214. Eaton P WP. Atomic Force Microscopy: Oxford University Press; 2010. 

215. Cobankara FK, Unlu N, Altinoz HC, Fusun O. Effect of home bleaching 

agents on the roughness and surface morphology of human enamel and 

dentine. Int Dent J. 2004;54(4):211-8. 

216. Duschner H, Gotz H, White DJ, Kozak KM, Zoladz JR. Effects of hydrogen 

peroxide bleaching strips on tooth surface color, surface microhardness, 

surface and subsurface ultrastructure, and microchemical (Raman 

spectroscopic) composition. J Clin Dent. 2006;17(3):72-8. 

217. Titley K, Torneck CD, Smith DC. Effect of concentrated hydrogen peroxide 

solution on the surface morphology of cut human dentin. Endod Dent 

Traumatol. 1988;4(1):32-6. 

218. Zalkind M, Arwaz JR, Goldman A, Rotstein I. Surface morphology changes 

in human enamel, dentin and cementum following bleaching: a scanning 

electron microscopy study. Endod Dent Traumatol. 1996;12(2):82-8. 

219. Bitter NC, Sanders JL. The effect of four bleaching agents on the enamel 

surface: a scanning electron microscopic study. Quintessence Int. 

1993;24(11):817-24. 

220. Josey AL, Meyers IA, Romaniuk K, Symons AL. The effect of a vital 

bleaching technique on enamel surface morphology and the bonding of 

composite resin to enamel. J Oral Rehabil. 1996;23(4):244-50. 

221. McCracken MS, Haywood VB. Demineralization effects of 10 percent 

carbamide peroxide. J Dent. 1996;24(6):395-8. 

222. Pimenta-Dutra AC, Albuquerque RC, Morgan LS, Pereira GM, Nunes E, 

Horta MC, et al. Effect of bleaching agents on enamel surface of bovine teeth: 

A SEM study. J Clin Exp Dent. 2017;9(1):e46-e50. 

223. Gjorgievska E, Nicholson JW. Prevention of enamel demineralization after 

tooth bleaching by bioactive glass incorporated into toothpaste. Aust Dent J. 

2011;56(2):193-200. 

224. Perdigao J, Thompson JY, Toledano M, Osorio R. An ultra-morphological 

characterization of collagen-depleted etched dentin. Am J Dent. 

1999;12(5):250-5. 

225. Zapletalova Z, Kubinek R, Vujtek M, Novotny R. Examination of dentin 

surface using AFM (our experience). Acta Medica (Hradec Kralove). 

2004;47(4):343-6. 



106 

 

226. Botelho CM, Lopes MA, Gibson IR, Best SM, Santos JD. Structural analysis 

of Si-substituted hydroxyapatite: zeta potential and X-ray photoelectron 

spectroscopy. J Mater Sci Mater Med. 2002;13(12):1123-7. 

227. II. E. Chemical analysis and surface morphology of enamel following ozone 

application with different concentrations and exposure times. J Adv Res2. 

2011. 

228. Lou L, Heo G, Nelson AE, Alsagheer A, Carey JP, Major PW. Chemical 

composition of enamel surface as a predictor of in-vitro shear bond strength. 

Am J Orthod Dentofacial Orthop. 2009;136(5):683-8. 

229. Zamudio-Ortega CM, Contreras-Bulnes R, Scougall-Vilchis RJ, Morales-

Luckie RA, Olea-Mejia OF, Rodriguez-Vilchis LE. Morphological, chemical 

and structural characterisation of deciduous enamel: SEM, EDS, XRD, FTIR 

and XPS analysis. Eur J Paediatr Dent. 2014;15(3):275-80. 

230. de-Melo MA, Passos VF, Alves JJ, Barros EB, Santiago SL, Rodrigues LK. 

The effect of diode laser irradiation on dentin as a preventive measure against 

dental erosion: an in vitro study. Lasers Med Sci. 2011;26(5):615-21. 

231. Kobayashi RS, Picolo MZD, Kury M, Resende BA, Esteban Florez FL, 

Cavalli V. Effects of dental bleaching protocols with violet radiation on the 

color and chemical composition of stained bovine enamel. Photodiagnosis 

Photodyn Ther. 2021;34:102194. 

232. Coceska E, Gjorgievska E, Coleman NJ, Gabric D, Slipper IJ, Stevanovic M, 

et al. Enamel alteration following tooth bleaching and remineralization. J 

Microsc. 2016;262(3):232-44. 

233. Devlin H, Bassiouny MA, Boston D. Hardness of enamel exposed to Coca-

Cola and artificial saliva. J Oral Rehabil. 2006;33(1):26-30. 

234. Sun L, Liang S, Sa Y, Wang Z, Ma X, Jiang T, et al. Surface alteration of 

human tooth enamel subjected to acidic and neutral 30% hydrogen peroxide. 

J Dent. 2011;39(10):686-92. 

235. Soares DG, Ribeiro AP, Sacono NT, Loguercio AD, Hebling J, Costa CA. 

Mineral loss and morphological changes in dental enamel induced by a 16% 

carbamide peroxide bleaching gel. Braz Dent J. 2013;24(5):517-21. 

236. Lee KH, Kim HI, Kim KH, Kwon YH. Mineral loss from bovine enamel by a 

30% hydrogen peroxide solution. J Oral Rehabil. 2006;33(3):229-33. 

237. da Costa Soares MU, Araujo NC, Borges BC, Sales Wda S, Sobral AP. 

Impact of remineralizing agents on enamel microhardness recovery after in-

office tooth bleaching therapies. Acta Odontol Scand. 2013;71(2):343-8. 

238. DR DEA, Sasaki RT, Amaral FL, Florio FM, Basting RT. Effect of home-use 

and in-office bleaching agents containing hydrogen peroxide associated with 

amorphous calcium phosphate on enamel microhardness and surface 

roughness. J Esthet Restor Dent. 2011;23(3):158-68. 

239. Klaric E, Rakic M, Sever I, Milat O, Par M, Tarle Z. Enamel and Dentin 

Microhardness and Chemical Composition After Experimental Light-

activated Bleaching. Oper Dent. 2015;40(4):E132-41. 



107 

 

240. Mondelli RFL, Gabriel T, Rizzante FAP, Magalhaes AC, Bombonatti JFS, 

Ishikiriama SK. Do different bleaching protocols affect the enamel 

microhardness? Eur J Dent. 2015;9(1):25-30. 

241. Parreiras SO, Vianna P, Kossatz S, Loguercio AD, Reis A. Effects of light 

activated in-office bleaching on permeability, microhardness, and mineral 

content of enamel. Oper Dent. 2014;39(5):E225-30. 

242. Llena C, Esteve I, Rodriguez-Lozano FJ, Forner L. The application of casein 

phosphopeptide and amorphous calcium phosphate with fluoride (CPP-

ACPF) for restoring mineral loss after dental bleaching with hydrogen or 

carbamide peroxide: An in vitro study. Ann Anat. 2019;225:48-53. 

243. Souza RO, Lombardo GH, Pereira SM, Zamboni SC, Valera MC, Araujo 

MA, et al. Analysis of tooth enamel after excessive bleaching: a study using 

scanning electron microscopy and energy dispersive x-ray spectroscopy. Int J 

Prosthodont. 2010;23(1):29-32. 

244. do Amaral FL, Sasaki RT, da Silva TC, Franca FM, Florio FM, Basting RT. 

The effects of home-use and in-office bleaching treatments on calcium and 

phosphorus concentrations in tooth enamel: an in vivo study. J Am Dent 

Assoc. 2012;143(6):580-6. 

245. Cavalli V, Rodrigues LK, Paes-Leme AF, Soares LE, Martin AA, Berger SB, 

et al. Effects of the addition of fluoride and calcium to low-concentrated 

carbamide peroxide agents on the enamel surface and subsurface. Photomed 

Laser Surg. 2011;29(5):319-25. 

246. Chen HP, Chang CH, Liu JK, Chuang SF, Yang JY. Effect of fluoride 

containing bleaching agents on enamel surface properties. J Dent. 

2008;36(9):718-25. 

247. Attin T, Albrecht K, Becker K, Hannig C, Wiegand A. Influence of 

carbamide peroxide on enamel fluoride uptake. J Dent. 2006;34(9):668-75. 

248. Giannini M, Silva AP, Cavalli V, Paes Leme AF. Effect of carbamide 

peroxide-based bleaching agents containing fluoride or calcium on tensile 

strength of human enamel. J Appl Oral Sci. 2006;14(2):82-7. 

249. Tschoppe P, Neumann K, Mueller J, Kielbassa AM. Effect of fluoridated 

bleaching gels on the remineralization of predemineralized bovine enamel in 

vitro. J Dent. 2009;37(2):156-62. 

250. Burgmaier GM, Schulze IM, Attin T. Fluoride uptake and development of 

artificial erosions in bleached and fluoridated enamel in vitro. J Oral Rehabil. 

2002;29(9):799-804. 

251. de Oliveira R, Paes Leme AF, Giannini M. Effect of a carbamide peroxide 

bleaching gel containing calcium or fluoride on human enamel surface 

microhardness. Braz Dent J. 2005;16(2):103-6. 

252. Tanizawa Y. Reaction characteristics of a tooth-bleaching agent containing 

H2O2 and NaF: in vitro study of crystal structure change in treated 

hydroxyapatite and chemical states of incorporated fluorine. J Cosmet Sci. 

2005;56(2):121-34. 



108 

 

253. Cavalli V, de Carvalho RM, Giannini M. Influence of carbamide peroxide-

based bleaching agents on the bond strength of resin-enamel/dentin 

interfaces. Braz Oral Res. 2005;19(1):23-9. 

254. Sa Y, Jiang T, Li BY, Wang ZJ, Wang ZH, Wang YN. [Effects of three at-

home bleaching agents on enamel structure and structure-related mechanical 

properties]. Zhonghua Kou Qiang Yi Xue Za Zhi. 2012;47(5):281-6. 

255. Castro J GJ, Mata A, Silveira JM, Pessanha S. Study of the effects of 

unsupervised over-            w                                         μ-

R         μ-EDXRF spectroscopies. J Ram Spect. 2015. 

256. Sasaki T, Debari K, Garant PR. Ameloblast modulation and changes in the 

Ca, P, and S content of developing enamel matrix as revealed by SEM-EDX. 

J Dent Res. 1987;66(3):778-83. 

257. Larsen MJ BC. Textbook of Cariology. Munksgaard, editor. Copenhagen, 

Denmark1986. 

258. Ruse ND, Smith DC, Torneck CD, Titley KC. Preliminary surface analysis of 

etched, bleached, and normal bovine enamel. J Dent Res. 1990;69(9):1610-3. 

259. Carvalho AO, Ayres APA, de Almeida L, Briso ALF, Rueggeberg FA, 

Giannini M. Effect of peroxide bleaching on the biaxial flexural strength and 

modulus of bovine dentin. Eur J Dent. 2015;9(2):246-50. 

260. Pinto CF, Oliveira R, Cavalli V, Giannini M. Peroxide bleaching agent 

effects on enamel surface microhardness, roughness and morphology. Braz 

Oral Res. 2004;18(4):306-11. 

261. Arends J, Jongebloed WL, Goldberg M, Schuthof J. Interaction of urea and 

human enamel. Caries Res. 1984;18(1):17-24. 

262. Goldberg M, Arends J, Jongebloed WL, Schuthof J, Septier D. Action of urea 

solutions on human enamel surfaces. Caries Res. 1983;17(2):106-12. 

263. Rodrigues JA, Basting RT, Serra MC, Rodrigues Junior AL. Effects of 10% 

carbamide peroxide bleaching materials on enamel microhardness. Am J 

Dent. 2001;14(2):67-71. 

264. Lehmann KM, Igiel C, Schmidtmann I, Scheller H. Four color-measuring 

devices compared with a spectrophotometric reference system. J Dent. 

2010;38 Suppl 2:e65-70. 

265. Kolbeck C, Rosentritt M, Lang R, Handel G. Discoloration of facing and 

restorative composites by UV-irradiation and staining food. Dent Mater. 

2006;22(1):63-8. 

266. Jung M, Voit S, Klimek J. Surface geometry of three packable and one hybrid 

composite after finishing. Oper Dent. 2003;28(1):53-9. 

267. Chu  SJ DA, Mieleszko  A. Fundamentals  of color. Illinois: Qunitessence 

Co; 2004. 

268. Dozic A, Kleverlaan CJ, El-Zohairy A, Feilzer AJ, Khashayar G. 

Performance of five commercially available tooth color-measuring devices. J 

Prosthodont. 2007;16(2):93-100. 



109 

 

269. Carlsson GE, Wagner IV, Odman P, Ekstrand K, MacEntee M, Marinello C, 

et al. An international comparative multicenter study of assessment of dental 

appearance using computer-aided image manipulation. Int J Prosthodont. 

1998;11(3):246-54. 

270. Derdilopoulou FV, Zantner C, Neumann K, Kielbassa AM. Evaluation of 

visual and spectrophotometric shade analyses: a clinical comparison of 3758 

teeth. Int J Prosthodont. 2007;20(4):414-6. 

271. Yu B, Ahn JS, Lee YK. Measurement of translucency of tooth enamel and 

dentin. Acta Odontol Scand. 2009;67(1):57-64. 

272. Witkowski S YN, Wolkowitz M, Strub, JR. Reliability of shade selection 

using an intraoral spectrophotometer. Clin Oral Investig. 2011. 

273. Kim-Pusateri S, Brewer JD, Davis EL, Wee AG. Reliability and accuracy of 

four dental shade-matching devices. J Prosthet Dent. 2009;101(3):193-9. 

274. Browning WD, Chan DC, Blalock JS, Brackett MG. A comparison of human 

raters and an intra-oral spectrophotometer. Oper Dent. 2009;34(3):337-43. 

275. Kanawati A, Richards MW. Repeatability of a dental shade-matching 

instrument when compared to traditional visual methods of shade evaluation. 

Gen Dent. 2009;57(4):323-7. 

276. Llena C, Lozano E, Amengual J, Forner L. Reliability of two color selection 

devices in matching and measuring tooth color. J Contemp Dent Pract. 

2011;12(1):19-23. 

277. Seghi RR, Johnston WM, O'Brien WJ. Spectrophotometric analysis of color 

differences between porcelain systems. J Prosthet Dent. 1986;56(1):35-40. 

278. Hindle JP, Harrison A. Tooth colour analysis by a new optoelectronic system. 

Eur J Prosthodont Restor Dent. 2000;8(2):57-61. 

279.          Ş, Y z                   K  -pozitlerle Bir R            

           R                  G                    005:77-82. 

280.      M  K , Ç    y     Ç                   y y                           

                           C      y        J   0  : 8-23. 

281. R. K. The early developement of the Munsell system. Color Research and 

Application. 2002. 

282. Stober T, Gilde H, Lenz P. Color stability of highly filled composite resin 

materials for facings. Dent Mater. 2001;17(1):87-94. 

283.         Z                         y      z                        rda  

  z                                                    -               

                                        006  

284. Luo MR CG, Rigg B. . The development of the CIE 2000 colour-difference 

formula: CIEDE2000. Color Res Appl. 2001. 

285. Sharma G WW, Dalal EN. The CIEDE2000 color-difference formula: 

Implementation notes, supplementary test data, and mathematical 

observations. Color Res Appl 2005:21-30. 



110 

 

286. Lee YK. Comparison of CIELAB DeltaE(*) and CIEDE2000 color-

differences after polymerization and thermocycling of resin composites. Dent 

Mater. 2005;21(7):678-82. 

287. Gomez-Polo C, Portillo Munoz M, Lorenzo Luengo MC, Vicente P, Galindo 

P, Martin Casado AM. Comparison of the CIELab and CIEDE2000 color 

difference formulas. J Prosthet Dent. 2016;115(1):65-70. 

288. Ghinea R, Perez MM, Herrera LJ, Rivas MJ, Yebra A, Paravina RD. Color 

difference thresholds in dental ceramics. J Dent. 2010;38 Suppl 2:e57-64. 

289. Johnston WM. Color measurement in dentistry. J Dent. 2009;37 Suppl 1:e2-6. 

290. Wee AG, Lindsey DT, Shroyer KM, Johnston WM. Use of a porcelain color 

discrimination test to evaluate color difference formulas. J Prosthet Dent. 

2007;98(2):101-9. 

291. Perez Mdel M, Saleh A, Yebra A, Pulgar R. Study of the variation between 

CIELAB delta E* and CIEDE2000 color-differences of resin composites. 

Dent Mater J. 2007;26(1):21-8. 

292. Knezovic Zlataric D, Zagar M, Illes D. A clinical study assessing the short-

term efficacy of combined in-office/at-home whitening treatment. J Esthet 

Restor Dent. 2019;31(2):140-6. 

293. Iyer RS, Babani VR, Yaman P, Dennison J. Color match using instrumental 

and visual methods for single, group, and multi-shade composite resins. J 

Esthet Restor Dent. 2021;33(2):394-400. 

294. Sharma G WW, Dalal E. . The CIEDE2000 color-difference formula: 

implementation notes, supplementary test data, and mathematical 

observations. . Color Res Appl. 2005. 

295. Carlos NR, Pinto A, do Amaral F, Franca F, Turssi CP, Basting RT. Influence 

of Staining Solutions on Color Change and Enamel Surface Properties During 

At-home and In-office Dental Bleaching: An In Situ Study. Oper Dent. 

2019;44(6):595-608. 

296. Klaric Sever E, Budimir Z, Cerovac M, Stambuk M, Par M, Negovetic 

Vranic D, et al. Clinical and patient reported outcomes of bleaching 

effectiveness. Acta Odontol Scand. 2018;76(1):30-8. 

297. Mushashe AM, Coelho BS, Garcia PP, Rechia BN, da Cunha LF, Correr GM, 

et al. Effect of different bleaching protocols on whitening efficiency and 

enamel superficial microhardness. J Clin Exp Dent. 2018;10(8):e772-e5. 

298. L. G. The bleaching materials.  Bleaching techniques in restorative dentistry-

an illustrated guide New York: Martin Dunitz.; 2001. p. 31-60. 

299. Mielczarek A, Klukowska M, Ganowicz M, Kwiatkowska A, Kwasny M. 

The effect of strip, tray and office peroxide bleaching systems on enamel 

surfaces in vitro. Dent Mater. 2008;24(11):1495-500. 

300. Braun A, Jepsen S, Krause F. Spectrophotometric and visual evaluation of 

vital tooth bleaching employing different carbamide peroxide concentrations. 

Dent Mater. 2007;23(2):165-9. 



111 

 

301. Markovic L, Fotouhi K, Lorenz H, Jordan RA, Gaengler P, Zimmer S. Effects 

of bleaching agents on human enamel light reflectance. Oper Dent. 

2010;35(4):405-11. 

302. Martin J, Vildosola P, Bersezio C, Herrera A, Bortolatto J, Saad JR, et al. 

Effectiveness of 6% hydrogen peroxide concentration for tooth bleaching-A 

double-blind, randomized clinical trial. J Dent. 2015;43(8):965-72. 

303. Lima SNL, Ribeiro IS, Grisotto MA, Fernandes ES, Hass V, de Jesus Tavarez 

RR, et al. Evaluation of several clinical parameters after bleaching with 

hydrogen peroxide at different concentrations: A randomized clinical trial. J 

Dent. 2018;68:91-7. 

304. Kawamoto K, Tsujimoto Y. Effects of the hydroxyl radical and hydrogen 

peroxide on tooth bleaching. J Endod. 2004;30(1):45-50. 

305. Auschill TM, Hellwig E, Schmidale S, Sculean A, Arweiler NB. Efficacy, 

side-effects and patients' acceptance of different bleaching techniques (OTC, 

in-office, at-home). Oper Dent. 2005;30(2):156-63. 

306. de Carvalho AC, de Souza TF, Liporoni PC, Pizi EC, Matuda LA, Catelan A. 

Effect of bleaching agents on hardness, surface roughness and color 

parameters of dental enamel. J Clin Exp Dent. 2020;12(7):e670-e5. 

307. Borges AB, Zanatta RF, Barros AC, Silva LC, Pucci CR, Torres CR. Effect 

of hydrogen peroxide concentration on enamel color and microhardness. Oper 

Dent. 2015;40(1):96-101. 

308. Barbosa CM, Sasaki RT, Florio FM, Basting RT. Influence of time on bond 

strength after bleaching with 35% hydrogen peroxide. J Contemp Dent Pract. 

2008;9(2):81-8. 

309. Gerlach RW, Barker ML, Sagel PA. Objective and subjective whitening 

response of two self-directed bleaching systems. Am J Dent. 2002;15 Spec 

No:7A-12A. 

310. Meireles SS, Heckmann SS, Leida FL, dos Santos Ida S, Della Bona A, 

Demarco FF. Efficacy and safety of 10% and 16% carbamide peroxide tooth-

whitening gels: a randomized clinical trial. Oper Dent. 2008;33(6):606-12. 

311. de Freitas PM, Turssi CP, Hara AT, Serra MC. Monitoring of demineralized 

dentin microhardness throughout and after bleaching. Am J Dent. 

2004;17(5):342-6. 

312. Grobler SR, Hayward R, Wiese S, Moola MH, van WKTJ. 

Spectrophotometric assessment of the effectiveness of Opalescence PF 10%: 

a 14-month clinical study. J Dent. 2010;38(2):113-7. 

313. Berger SB, Coelho AS, Oliveira VA, Cavalli V, Giannini M. Enamel 

susceptibility to red wine staining after 35% hydrogen peroxide bleaching. J 

Appl Oral Sci. 2008;16(3):201-4. 

314. Zekonis R, Matis BA, Cochran MA, Al Shetri SE, Eckert GJ, Carlson TJ. 

Clinical evaluation of in-office and at-home bleaching treatments. Oper Dent. 

2003;28(2):114-21. 



112 

 

315. Lussi A, Lussi J, Carvalho TS, Cvikl B. Toothbrushing after an erosive 

attack: will waiting avoid tooth wear? Eur J Oral Sci. 2014;122(5):353-9. 

 

 



113 

 

8. EKLER 

EK-1: Tez ÇalıĢması ile Ġlgili Etik Kurul Ġzni 

  



114 

 

EK-2: Tez ÇalıĢması Orjinallik Raporu 

 Turnitin Orijinallik Raporu 
tez ebru özkan Ebru Özkan tarafından 
tez ebru özkan (tez ebru özkan) den 

 06-Eki-2022 17:11 +03' de işleme kondu 
 NUMARA: 1918234032 
 Kelime Sayısı: 20561 

  
Benzerlik Endeksi 

%13 
Kaynağa göre Benzerlik 
Internet Sources: 

%13 
Yayınlar: 

%3 
Öğrenci Ödevleri: 

%1 

kaynaklar: 

4% match (02-Eki-2022 tarihli internet) 
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/414931/yokAcikBilim_103345
39.pdf?isAllowed=y&sequence=-1 
1% match (15-Nis-2022 tarihli internet) 
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/152600/yokAcikBilim_437042
.pdf?isAllowed=y&sequence=-1 
1% match (30-Tem-2022 tarihli internet) 
http://docplayer.biz.tr/45670418-Dis-hekimi-kontrolunde-olmayan-beyazlatma-
urunlerinin-genc-daimi-disler-uzerine-etkilerinin-degerlendirilmesi-zeynep-yilmaz.html 
1% match (26-Eki-2021 tarihli internet) 
http://www.openaccess.hacettepe.edu.tr:8080/xmlui/bitstream/handle/11655/11989/Ayb
u%cc%88ke%20USLU.pdf?isAllowed=y&sequence=1 
< 1% match (02-Eki-2022 tarihli internet) 
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/415998/yokAcikBilim_101840
03.pdf?isAllowed=y&sequence=-1 
< 1% match (25-Eyl-2022 tarihli internet) 
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/431215/yokAcikBilim_103318
32.pdf?isAllowed=y&sequence=-1 
< 1% match (14-Şub-2022 tarihli internet) 
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/101921/yokAcikBilim_101300
70.pdf?isAllowed=y&sequence=-1 
< 1% match (01-Eki-2022 tarihli internet) 
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/396514/yokAcikBilim_102221
77.pdf?isAllowed=y&sequence=-1 
< 1% match (30-Eyl-2022 tarihli internet) 
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/492628/yokAcikBilim_445430
.pdf?isAllowed=y&sequence=-1 
< 1% match (04-Eki-2022 tarihli internet) 
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/363518/yokAcikBilim_103205
13.pdf?isAllowed=y&sequence=-1 
< 1% match (24-Eyl-2022 tarihli internet) 
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/340387/yokAcikBilim_463543
.pdf?isAllowed=y&sequence=-1 

https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/414931/yokAcikBilim_10334539.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/414931/yokAcikBilim_10334539.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/152600/yokAcikBilim_437042.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/152600/yokAcikBilim_437042.pdf?isAllowed=y&sequence=-1
http://docplayer.biz.tr/45670418-Dis-hekimi-kontrolunde-olmayan-beyazlatma-urunlerinin-genc-daimi-disler-uzerine-etkilerinin-degerlendirilmesi-zeynep-yilmaz.html
http://docplayer.biz.tr/45670418-Dis-hekimi-kontrolunde-olmayan-beyazlatma-urunlerinin-genc-daimi-disler-uzerine-etkilerinin-degerlendirilmesi-zeynep-yilmaz.html
http://www.openaccess.hacettepe.edu.tr:8080/xmlui/bitstream/handle/11655/11989/Aybu%cc%88ke%20USLU.pdf?isAllowed=y&sequence=1
http://www.openaccess.hacettepe.edu.tr:8080/xmlui/bitstream/handle/11655/11989/Aybu%cc%88ke%20USLU.pdf?isAllowed=y&sequence=1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/415998/yokAcikBilim_10184003.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/415998/yokAcikBilim_10184003.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/431215/yokAcikBilim_10331832.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/431215/yokAcikBilim_10331832.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/101921/yokAcikBilim_10130070.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/101921/yokAcikBilim_10130070.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/396514/yokAcikBilim_10222177.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/396514/yokAcikBilim_10222177.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/492628/yokAcikBilim_445430.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/492628/yokAcikBilim_445430.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/363518/yokAcikBilim_10320513.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/363518/yokAcikBilim_10320513.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/340387/yokAcikBilim_463543.pdf?isAllowed=y&sequence=-1
https://acikbilim.yok.gov.tr/bitstream/handle/20.500.12812/340387/yokAcikBilim_463543.pdf?isAllowed=y&sequence=-1


115 

 

9. ÖZGEÇMĠġ 

1. KĠġĠSEL BĠLGĠLER 

 

ADI, SOYADI:  

 

  R   ZK N 

 

  L N G R Vİ:           G          

 

 

 

2. EĞĠTĠM 

YILI   R C  İ  NİV R İ    ĞR NİM 

ALANI 

2012-2018 Y      L      Karadeniz Teknik 

             

              

2020-2023                  

 z       

Hacettepe 

             

R              

Tedavisi 

 

3. AKADEMĠK DENEYĠM 

G R V 

  N Mİ 

UNVAN   L M  NİV R İ   

2020-2023       G    R              

Tedavisi AD 

Hacettepe 

             

 

4. ÇALIġMA ALANLARI 

Ç LIŞM   L NI  N    R   ZC KL R 

R                         y z     ,              z  , Ç     

 

5. SON 5 YILDAKĠ ÖNEMLĠ YAYINLAR 


