
Accepted Manuscript

Title: Synthesis of Calcium-Phosphorous doped TiO2

nanotubes by anodization and reverse polarization: a
promising strategy for an efficient biofunctional implant
surface

Author: Sofia A. Alves Sweetu B. Patel Cortino Sukotjo
Mathew T. Mathew Paulo N. Filho Jean-Pierre Celis Luı́s A.
Rocha Tolou Shokuhfar

PII: S0169-4332(16)32823-9
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2016.12.105
Reference: APSUSC 34652

To appear in: APSUSC

Received date: 10-11-2016
Revised date: 6-12-2016
Accepted date: 14-12-2016

Please cite this article as: Sofia A.Alves, Sweetu B.Patel, Cortino Sukotjo, Mathew
T.Mathew, Paulo N.Filho, Jean-Pierre Celis, Luı́s A.Rocha, Tolou Shokuhfar,
Synthesis of Calcium-Phosphorous doped TiO2 nanotubes by anodization and reverse
polarization: a promising strategy for an efficient biofunctional implant surface,Applied
Surface Science http://dx.doi.org/10.1016/j.apsusc.2016.12.105

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.apsusc.2016.12.105
http://dx.doi.org/10.1016/j.apsusc.2016.12.105


1 
 

Synthesis of Calcium-Phosphorous doped TiO2 nanotubes by anodization 

and reverse polarization: a promising strategy for an efficient 

biofunctional implant surface 

 

Sofia A. Alves1,2*, Sweetu B. Patel2,3, Cortino Sukotjo2,4, Mathew T. Mathew2,5,6, Paulo N. Filho7, 

Jean-Pierre Celis8, Luís A. Rocha1,7, Tolou Shokuhfar2,3,9 

 

1CMEMS – Center of MicroElectroMechanical Systems, Department of Mechanical Engineering, University 

of Minho, Guimarães, Portugal 

2IBTN/US – American Branch of the Institute of Biomaterials, Tribocorrosion and Nanomedicine, Chicago, 

Illinois, USA 

3Department of Mechanical Engineering, Michigan Technological University, Houghton, Michigan, USA 

4Departmenmt of Restorative Dentistry, University of Illinois at Chicago, Chicago, Illinois, USA 

5Department of Orthopedic Surgery, Rush University Medical Center, Chicago, Illinois, USA 

6Department of Biomedical science, UIC school of Medicine at Rockford, Illinois, USA 

7IBTN/Br – Brazilian Branch of the Institute of Biomaterials, Tribocorrosion and Nanomedicine, UNESP – 

Universidade Estadual Paulista, Faculdade de Ciências, Campus de Bauru, Bauru, São Paulo, Brazil 

8Department of Materials Engineering, KU Leuven, 3001 Leuven, Belgium 

9Department of Bioengineering, University of Illinois at Chicago, Chicago, Illinois, USA 

 

Corresponding author 

*e-mail:sofiafonso@msn.com 

 

Abstract 

The modification of surface features such as nano-morphology/topography and chemistry 

have been employed in the attempt to design titanium oxide surfaces able to overcome the 

current dental implants failures. The main goal of this study is the synthesis of bone-like 

structured titanium dioxide (TiO2) nanotubes enriched with Calcium and Phosphorous able to 

enhance osteoblastic cell functions and, simultaneously, display an improved corrosion 

behavior. To achieve the main goal, TiO2 nanotubes were synthetized and doped with Calcium 

and Phosphorous by means of a novel methodology which relied, firstly, on the synthesis of TiO2 

nanotubes by anodization of titanium in an organic electrolyte followed by reverse polarization 

and/or anodization, in an aqueous electrolyte. Results show that hydrophilic bone-like 

structured TiO2 nanotubes were successfully synthesized presenting a highly ordered nano-
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