
Accepted Manuscript

Mussel-inspired surface modification of titania nanotubes as a
novel drug delivery system

Negin Khoshnood, Ali Zamanian, Abouzar Massoudi

PII: S0928-4931(16)31328-5
DOI: doi: 10.1016/j.msec.2017.03.293
Reference: MSC 7805

To appear in: Materials Science & Engineering C

Received date: 14 September 2016
Revised date: 29 October 2016
Accepted date: 24 March 2017

Please cite this article as: Negin Khoshnood, Ali Zamanian, Abouzar Massoudi , Mussel-
inspired surface modification of titania nanotubes as a novel drug delivery system. The
address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Msc(2017), doi: 10.1016/j.msec.2017.03.293

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/10.1016/j.msec.2017.03.293
http://dx.doi.org/10.1016/j.msec.2017.03.293


AC
CEP

TE
D M

AN
USC

RIP
T

1 
 

Mussel-inspired surface modification of titania nanotubes as a novel drug 

delivery system 

 

Negin Khoshnood
1
, Ali Zamanian

*1
, Abouzar Massoudi

2
 

1
Biomaterials Research Group, Nanotechnology and Advanced Materials Department Materials 

and Energy Research Center (MERC), Tehran, IRAN. 

2
Department of Semiconductors, Materials and Energy Research Center (MERC), Tehran, IRAN. 

 

*
 Corresponding author: A. Zamanian, Email: a-zamanian@merc.ac.ir 

Tel.: + 98 (912) 3211180; fax: + 98 (263) 6280033x332. 

 

Abstract 

Titania nanotubes (TNTs) have attracted considerable attention for the development of 

new devices for local drug delivery applications. In this study TNTs were synthesized by 

hydrothermal method from titania nanoparticles and then the surface of TNTs were 

functionalized by in situ polymerization of bioinspired polydopamine (PDA). The proposed 

strategies emphasized on remarkable properties of these materials and their unique combination 

to design local drug delivery system with advanced performance. The samples were 

characterized using Transmission Electron Microscope (TEM), Field Emission Scanning 

Electron Microscope (FESEM), X-ray diffraction pattern (XRD), Fourier-transform infrared 

spectroscopy (FTIR), thermogravimetric analysis (TGA) and surface area analysis (BET). The 

results showed that the specific surface area significantly is increased by creating tubular 

nanostructure. TGA results indicated Surface functionalization of TNTs with PDA (TNTs-PDA) 

about 19.3% that led to increase biocompatibility and bioactivity of TNTs as well as improve 
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