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The purpose of this study was to evaluate 
the effect of different surface treatments 
applied to the titanium dental implant 

abutment surfaces on surface wettability. 60 abutments were divid-
ed into five groups (n:12) based on the selected surface treatments; 
Group 1: Untreated; Group 2: Sandblasted; Group 3: Hydrogen per-
oxide; Group 4: Chemical mechanical polishing and; Group 5: Sol-gel 
nano coating with titanium dioxide. After following the surface treat-
ments, light microscope analyses and the contact angle measurements 
of abutment surface were performed. Data were statistically evaluated 
with one-way analysis of variance test. Significance was evaluated in 
p<0.05 level. The highest surface contact angle values were obtained 
with the sandblasted group followed by the hydrogen peroxide group, 
the control group, the chemical mechanical polishing group, sol-gel 
nano coating with titanium dioxide group.

Key words
Titanium, chemical mechanical polishing, sol-gel nano coating with 
titanium dioxide, contact angle, wettability.
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]H\OHULQH� X\JXODQDQ� IDUNOÖ� \�]H\� LâOHP-
OHULQLQ�� \�]H\� ÖVODQDELOLUOLåLQH� HWNLVLQLQ�

GHåHUOHQGLULOPHVL�DPDoODQPDNWDGÖU��8\JXODQDQ�\�]H\�LâOHPOHULQH�J|UH�
���DGHW�DEXWPHQW�EHâ�JUXED�D\UÖOGÖ��*UXS����.RQWURO�JUXEX��*UXS����
.XPODPD�LâOHPL�X\JXODQDQ�JUXS��*UXS����+LGURMHQ�SHURNVLW�X\JXODQDQ�
JUXS��*UXS����.LP\DVDO�PHNDQLN�FLODODPD�LâOHPL�X\JXODQDQ�JUXS��*UXS�
���6RO�MHO�\|QWHPL\OH�WLWDQ\XP�GLRNVLW�QDQR�NDSODPD�LâOHPL�X\JXODQDQ�
JUXS��<�]H\�LâOHPOHUL�X\JXODPDODUÖQGDQ�VRQUD�DEXWPHQW�\�]H\OHULQLQ�
ÖâÖN�PLNURVNREX�LOH�DQDOL]L�YH�WHPDV�DoÖVÖ�|Oo�P�FLKD]Ö�LOH�WHPDV�DoÖVÖ�
|Oo�POHUL�\DSÖOGÖ��9HULOHULQ�LVWDWLVWLNVHO�GHåHUOHQGLULOPHVLQGH�WHN�\|QO��
YDU\DQV�DQDOL]L�WHVWL�NXOODQÖOGÖ��(Q�\�NVHN�\�]H\�WHPDV�DoÖVÖ�GHåHUOHUL�
RUWDODPDODUÖ� NXPODPD� LâOHPL� X\JXODQDQ� JUXSWD� EHOLUOHQGL�� .XPODPD�
LâOHPL�X\JXODQDQ�JUXEX�VÖUDVÖ� LOH�KLGURMHQ�SHURNVLW� LâOHPL�X\JXODQDQ�
JUXS��NRQWURO�JUXEX��NLP\DVDO�PHNDQLN�FLODODPD�LâOHPL�X\JXODQDQ�JUXS�
YH�VRO�MHO�\|QWHPL\OH�WLWDQ\XP�GLRNVLW�QDQR�NDSODPD�LâOHPL�X\JXODQDQ�
grup izledi.
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Resim 1: Kontrol ve deney gruplarının temas açısı ölçümleri.
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PL� LOH� NRQWURO� JUXEX� YH� \�]H\� LâOHPL�
X\JXODQP×â� DEXWPHQW� \�]H\OHULQLQ�
WHPDV� Do×V×� |Oo�POHUL� \DS×OP×âW×U��+HU�
ELU� DEXWPHQW� \�]H\LQGHQ� EHâ� GDPOD�
|Oo�P��\DS×OP×âW×U��'DPOD�J|U�QW�OHUL�
ELU� NDPHUD� WDUDI×QGDQ�ND\GHGLOPLâ� YH�
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YHULOHULQLQ�SDUDPHWUHOHULQLQ�QRUPDO�GD�
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V×UD� QLFHOLNVHO� YHULOHULQ� NDUâ×ODâW×U×OPD�
V×QGD� WHN� \|QO�� YDU\DQV� DQDOL]L� �2QH�
ZD\� $129$�� WHVWL� NXOODQ×OG×�� $QODP�
O×O×N�S������G�]H\LQGH�GHæHUOHQGLULOGL��
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\RQ��+�2��X\JXODPD��7L1�NDSODPD�YH�
DVLGLN�DONDOL�LâOHPOHUL�LoHUHQ�ED]×�\�]H\�
LâOHPOHUL�|QHULOPLâWLU���²�����%X�\�]H\�
LâOHPOHUL� JHQHOOLNOH�PDWHU\DOOHULQ� ×VOD�
QDELOLUOLN�|]HOOLNOHULQL�GHæLâWLUHUHN�PD�
WHU\DOLQ� DGH]\RQ� YH� \�]H\�S�U�]O�O��
æ�Q�Q�JHOLâPHVLQH�YH�PLNUR�PHNDQLN�
NLOLWOHQPH\H� RODQDN� VDæODG×æ×� ELOGLULO�
PHNWHGLU�����������

.XPODPD�LâOHPL�LOH�DODâ×P�\�]H\LQGHQ�
\DæV×� PDWHU\DOOHU� YH� RNVLWOHU� X]DNODâ�
W×U×ODUDN� UH]LQ� VLPDQODU� LOH� DUDV×QGD�
NL� WXWXFXOXN� GHæHUOHUL� DUWW×U×O×U� ������
$O�2�� SDUWLN�OOHUL� LOH� NXPODPD� LâOHPL�
X\JXODPDV×\OD� DODâ×P� \�]H\LQGH�PLN�
URUHWDQWLI�WRSRJUDI\D�HOGH�HGLOLU�YH�DOD�
â×P×Q� \�]H\� DODQ×� DUWDU�� $ODâ×P×Q� \��
]H\�HQHUMLVL�DNWLYH�ROXU�YH�×VODQDELOLUOLæL�
DUWDU��%|\OHFH�DODâ×P�LOH�VLPDQ�DUDV×QGD�
GDKD�J�oO��ELU�EDæODQW×� VDæODQ×U� ������
/LWHUDW�UGH� NXPODPD� LâOHPLQLQ� \�]H\�
S�U�]O�O�æ�Q��YH�DEXWPHQW�LOH�NXURQ�
DUDV×QGDNL� WXWXFXOXæX� DUWW×UG×æ×Q×� ELO�
GLUHQ�oRN�VD\×GD�oDO×âPD������������RO�
PDV×QD�UDæPHQ�X\JXODQDQ�\�]H\� LâOH�
PLQLQ�PHWDO�LOH�VLPDQ�DUDV×QGDNL�VWUHVL�
DUWW×UDELOGLæL��PHWDO�LOH�VLPDQ�DUDV×QGD�
ERâOXNODUD�QHGHQ�RODELOGLæL� YH� ×VODQD�
ELOLUOLN� |]HOOLNOHULQL� ROXPVX]� HWNLOH\H�
ELOGLæLQL�ELOGLUHQ�oDO×âPDODUGD� ��������
PHYFXWWXU�� %X� oDO×âPDGD� DEXWPHQW�
\�]H\LQH� NXPODPD� LâOHPL� X\JXODQDQ�
JUXSWD�HOGH�HGLOHQ�WHPDV�Do×V×�GHæHUOHUL�
GLæHU�JUXSODUGDQ�\�NVHN�VDSWDQP×âW×U��
+�2�� LâOHPLQLQ� WLWDQ\XP� \�]H\LQGH�
RNVLGDV\RQ�ROXâWXUDUDN�VLPDQ�LOH�EDæ�
ODQPD� GD\DQ×P×Q×� DUWW×UG×æ×� ELOGLULO�
PHNWHGLU� ������ <RVKLGD� YH� DUN�� �����
�����\×O×QGD�\D\×QODG×NODU×�oDO×âPDGD��
WLWDQ\XP�\�]H\OHULQH�+�2�� LâOHPL�X\�
JXODP×âODUG×U�� dDO×âPDGD� NXOODQ×ODQ�
|UQHNOHU� �� JUXED� D\U×OP×â�� D�� <�]H\�
LâOHPL�X\JXODQPD\DQ�JUXS��E���������
NRQVDQWUDV\RQGD�+�2�� LâOHPL�X\JXOD�
QDQ�JUXS��F���������NRQVDQWUDV\RQGD�
+�2�� LâOHPL���KDORMHQ� ×â×Q�X\JXODQDQ�
JUXSWXU�� 7LWDQ\XP� \�]H\OHULQH� \DN�
ODâ×N���PO�+�2��X\JXODQP×â�YH�X\JX�
ODPD� V�UHOHUL� ��� VQ�� ���� VQ�� ���� VQ��
����VQ�RODUDN�VHoLOPLâWLU��+�2�� LâOHPL�
X\JXODQDQ�JUXSWD��+�2��X\JXODPD�V��
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TABLO 1
Kontrol ve deney gruplarının temas açısı değerleri.

Kontrol - 63.17±6.78

Kumlama Mekanik 109.57±6.73

H2O2 Etching Kimyasal 88.6±9.4

CMP Mekanik & Kimyasal 56.64±5.99

TiO2 Nano Kaplama Kimyasal 34.27±9.43

Yüzey İşlemi Temas AçısıYüzey İşlemi Etkisi



UHVL� DUWW×NoD� ×VODQDELOLUOLN� GHæHUOHULQLQ�
DUWW×æ×� GD� ELOGLULOPLâWLU�� %X� oDO×âPDGD�
GD�DEXWPHQW�\�]H\LQH�+�2��LâOHPL�X\�
JXODQDQ�JUXSWD�HOGH�HGLOHQ�WHPDV�Do×V×�
GHæHUOHUL���������·G×U��(OGH�HGLOHQ�GH�
æHU� NXPODPD� LâOHPL� X\JXODQDQ� JUXS�
WDQ�VRQUD�HOGH�HGLOHQ�HQ�\�NVHN�WHPDV�
Do×V×� GHæHULGLU�� /LWHUDW�UGH�� WLWDQ\XP�
\�]H\LQH� +�2�� X\JXODPDV×Q×Q� \�]H\�
×VODQDELOLUOLæLQL� DUWW×UG×æ×Q×� ELOGLUHQ�
oDO×âPDODU� �������� PHYFXWWXU� DQFDN�
EX� oDO×âPDGD� +�2�� LâOHPLQLQ� \�]H\�
×VODQDELOLUOLæLQL� D]DOWW×æ×� VDSWDQP×âW×U��
dDO×âPDGD�+�2�·LQ����GN�JLEL�X]XQ�ELU�
V�UH� NXOODQ×OP×â� ROPDV×� ×VODQDELOLUOLN�
|]HOOLNOHULQL�ROXPVX]�HWNLOHPLâ�RODELOH�
FHæL�G�â�Q�OPHNWHGLU��

&03��GHQWDO� LPSODQW�PDWHU\DOLQLQ�EL�
\RX\XPOXOXæXQX� YH� NRUR]\RQ� GLUHQ�
FLQL� DUWW×UPDN� DPDF×\OD� NXOODQ×ODQ� ELU�
\|QWHPGLU�������&03�LâOHPLQGH�WLWDQ�
\XP��VW�\�]H\L��LoHULVLQGH�VXEPLNURQ�
ER\XWWD� SDUWLN�OOHU� YH� Dâ×QG×U×F×ODU�
EXOXQDQ�FLODODPD�EXODPDF×QGDNL�NLP�
\DVDOODUD� PDUX]� E×UDN×ODUDN� NRUX\XFX�
RNVLW� WDEDND� LoHUHQ� NLP\DVDO� RODUDN�
GHæLâWLULOPLâ� �VW� ILOP� WDEDNDV×� ROXâWX�
æX�ELOGLULOPHNWHGLU�����������g]GHPLU�
YH�DUN����������������YH������\×O×QGD�
\D\×QODG×NODU×� oDO×âPDODUGD�� WLWDQ\XP�
GLVN� \�]H\OHUL� YH� GHQWDO� LPSODQW� \��
]H\OHULQH�&03� LâOHPL�X\JXODP×âODU�YH�
HQ�G�â�N�WHPDV�Do×V×�GHæHUOHULQLQ�&03�
LOH�ELUOLNWH�RNVLWOH\LFL�LâOHP�X\JXODQDQ�
JUXSWD� VDSWDQG×æ×Q×� ELOGLUPLâOHUGLU��
7HPDV� Do×V×Q×Q� EDæODQPD� GD\DQ×P×�
Q×� HWNLOH\HQ� HQ� |QHPOL� IDNW|UOHUGHQ�
ELUL� ROGXæX� YH� WHPDV� Do×V×� N�o�OG�N�
oH� EDæODQPD� GD\DQ×P×Q×Q� GD� DUWW×æ×�
ELOGLULOPHNWHGLU� ������ %X� QHGHQOHUOH�
oDO×âPDP×]GD�������YH������\×OODU×QGD�

\D\×QODQDQ� EX� OLWHUDW�U� EXOJXODU×� �����
����GLNNDWH�DO×QDUDN�DEXWPHQW�\�]H\�
OHULQH�����Dæ×UO×NO×�RNVLWOH\LFL�LOH�EHUD�
EHU�&03�LâOHPL�X\JXODQP×âW×U��

&03� LâOHPL� LOH� LOJLOL� \DS×ODQ� oDO×âPD�
ODU� \RæXQ�RODUDN�&03� LâOHPLQLQ�GHQWDO�
LPSODQW� RVVHRLQWHJUDV\RQXQD� HWNLVLQL�
GHæHUOHQGLUPH\H� \|QHOLNWLU�� &03� LâOH�
PLQLQ� DEXWPHQW� \�]H\� ×VODQDELOLUOLæLQL�
GHæHUOHQGLUHQ� oDO×âPDODUD� OLWHUDW�UGH�
UDVWODQPDP×âW×U��%X�oDO×âPDGD�DEXWPHQW�
\�]H\LQH� &03� LâOHPL� X\JXODPDV×Q×Q��
DEXWPHQW�\�]H\�×VODQDELOLUOLæLQL�NRQWURO�
JUXEXQD�J|UH�DUWW×UG×æ×�VDSWDQP×âW×U��

6RO�MHO� \|QWHPL\OH� 7L2�� QDQR� NDS�
ODPD� LâOHPLQLQ�� WLWDQ\XP� \�]H\LQGH�
LQFH�PHWDO�RNVLWOHULQ�ROXâWXUXOPDV×QGD�
NXOODQ×ODELOHFHæL�EHOLUWLOPHNWHGLU�������
2NVLW� NDSODPDODU×Q� GHQWDO� VHUDPLNOHU�
LOH�PHWDO�DOW\DS×ODU�DUDV×QGDNL�DGH]\R�
QX� DUWW×UPD� DPDF×\OD� NXOODQ×ODELOGLæL�
GH�ELOGLULOPHNWHGLU������%LHQLDV�YH�DUN��
����VRO�MHO�\|QWHPL\OH��UHWLOHQ�VLOLV\XP�
GLRNVLW� YH� VLOLV\XP� GLRNVLW�WLWDQ\XP�
GLRNVLW�NDSODPD�LâOHPOHULQLQ�WLWDQ\XP�
LOH� SRUVHOHQ� DUDV×QGDNL� EDæODQPD� GD�
\DQ×P×Q×� DUWW×UPDN� DPDF×\OD� NOLQLNWH�
X\JXODQDELOHFHN�EDVLW�YH�HWNLOL�LâOHPOHU�
ROGXæXQX�ELOGLUPLâOHUGLU��6RO�MHO�\|Q�
WHPL�LOH�7L2��QDQR�NDSODPD�LâOHPLQLQ��
WLWDQ\XP� DEXWPHQW� \�]H\LQH� X\JX�
ODQG×æ×�YH�\�]H\�WHPDV�Do×V×Q×Q��DEXW�
PHQW� LOH� NXURQ� DUDV×QGDNL� WXWXFXOXæD�
HWNLVLQLQ� GHæHUOHQGLULOGLæL� oDO×âPDODUD�
OLWHUDW�UGH� UDVWODQPDP×âW×U�� dDO×âPD�
P×]GD� HQ�G�â�N� WHPDV� Do×V×� GHæHUOHUL�
VRO�MHO�\|QWHPL�LOH�7L2��QDQR�NDSODPD�
LâOHPL�X\JXODQDQ�JUXSWD�HOGH�HGLOPLâ�
WLU�YH�DEXWPHQW�\�]H\�KLGURILOLNOLæLQLQ�
NRQWURO�JUXEXD�J|UH�DUWW×UG×æ×� VDSWDQ�

P×âW×U��dDO×âPDQ×Q�VRQXoODU×�GRæUXOWX�
VXQGD�OLWHUDW�UGH�LON�GHID�EX�oDO×âPDGD�
X\JXODQDQ�VRO�MHO�\|QWHPL\OH�WLWDQ\XP�
GLRNVLW�QDQR�NDSODPD� LâOHPLQLQ�DEXW�
PHQW� LOH� NXURQ� DUDV×QGDNL� WXWXFXOXN�
GHæHUOHULQL� DUWW×UPDGD� HWNLOL� ELU� \|Q�
WHP�RODELOHFHæL�G�â�Q�OPHNWHGLU�

'�â�N� WHPDV� Do×V×� GHæHUOHUL� \�]H\LQ�
×VODQDELOLUOLN� |]HOOLNOHULQLQ� L\L� ROGX�
æXQX�� ���·QLQ� �]HULQGHNL� WHPDV� Do×V×�
GHæHUOHUL�×VODQDELOLUOLN�|]HOOLæLQLQ�]D\×I�
ROGXæXQX�����WHPDV�Do×V×�LVH�WDP�×VODQ�
PD\×�LIDGH�HWPHNWHGLU�����·QLQ�DOW×QGD�
NL� WHPDV� Do×V×� GHæHUOHULQLQ� KLGURILOLN�
|]HOOLN�����·QLQ��]HULQGHNL�WHPDV�Do×V×�
GHæHUOHULQLQ�LVH�KLGURIRELN�|]HOOLN�J|V�
WHUGLæL�ELOGLULOPHNWHGLU������

7HPDV�Do×V×�GHæHUOHUL��EDæODQPD�GD\D�
Q×P×Q×� HWNLOH\HQ� IDNW|UOHUGHQ� ELULGLU��
dDO×âPDGD�G�â�N�\�]H\�WHPDV�Do×V×�GH�
æHUOHULQH� VDKLS�&03�YH� VRO�MHO� \|QWH�
PL\OH�7L2��QDQR�NDSODPD�LâOHPOHULQLQ�
WLWDQ\XP� \�]H\L� LOH� VLPDQ� DUDV×QGDNL�
EDæODQPD�GD\DQ×P×Q×�DUWW×UPDGD�HWNLOL�
RODELOHFHæLQL�G�â�QPHNWH\L]�YH�\�]H\�
LâOHPOHUL�LOH�\�]H\�S�U�]O�O�æ��YH�EDæ�
ODQPD� GD\DQ×P×Q� GHæHUOHQGLULOGLæL� YH�
NDUâ×ODâW×U×OG×æ×� \HQL� oDO×âPDODU� \DS×O�
PDV×Q×�|QHUPHNWH\L]�

SONUÇLAR
dDO×âPDQ×Q�V×Q×UODPDODU×�GDKLOLQGH��

$EXWPHQW� \�]H\OHULQH� NXPODPD� LâOH�
PL� X\JXODQDQ� JUXS� HQ� \�NVHN� \�]H\�
WHPDV� Do×V×� GHæHUOHUL� ROXâWXUDQ� JUXS�
RODUDN�EHOLUOHQPLâWLU�

.XPODPD�LâOHPL�YH�+�2��LâOHPL�X\JX�
ODPDV×Q×Q� \�]H\� WHPDV� Do×V×� GHæHULQL�

)DUNO×�\�]H\�LâOHPL�X\JXODQDQ�WLWDQ\XP�DEXWPHQWODU×Q�\�]H\�×VODQDELOLUOLæL�\|Q�QGHQ�LQ�YLWUR�LQFHOHQPHVL

�

Resim 1:
Kontrol ve deney gruplarının 
temas açısı ölçümleri.

CMPKontrol TiO2 Nano
Kaplama

H2O2

etching
Kumlama



NRQWURO�JUXEXQD�J|UH�DUWW×UG×æ×�VDSWDQ�
P×âW×U�

6RO�MHO� \|QWHPL� LOH� 7L2�� QDQR� NDSOD�
PD� LâOHPL� oDO×âPDGD� HQ� G�â�N� \�]H\�
WHPDV� Do×V×� GHæHUOHUL� ROXâWXUDQ� LâOHP�
RODUDN�EHOLUOHQPLâWLU�

&03� LâOHPL� X\JXODPDV×Q×Q�� VRO�MHO�

\|QWHPL�LOH�7L2��QDQR�NDSODPD�LâOHPL�
X\JXODPDV×QGDQ�VRQUD�HQ�G�â�N�WHPDV�
Do×V×� GHæHUOHUL� ROXâWXUDQ� LâOHP� RODUDN�
VDSWDQP×âW×U�

.LP\DVDO�HWNLOL�\�]H\�LâOHPL�X\JXODPD�
ODU×Q×Q��\�]H\�×VODQDELOLUOLæLQL�PHNDQLN�
HWNLOL�\�]H\�LâOHPOHULQH�J|UH�GDKD�oRN�
DUWW×UG×æ×�EHOLUOHQPLâWLU�

åPSODQW�GHVWHNOL� VDELW�SURWH]OHUGH� JH�
UHNOL�YH�\HWHUOL� WXWXFXOXN�GHæHUOHULQLQ�
VDæODQPDV×QGD�� oDO×âPDGD� HQ� G�â�N�
WHPDV� Do×V×�GHæHUOHULQH� VDKLS�&03�YH�
VRO�MHO�\|QWHPL�LOH�7L2��QDQR�NDSODPD�
LâOHPOHULQLQ� X\JXODQDELOHFHæL� G�â��
Q�OPHNWHGLU��
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