
Accepted Manuscript

Fabrication of hyaluronidase-responsive biocompatible
multilayers on BMP2 loaded titanium nanotube for the bacterial
infection prevention

Linawati Sutrisno, Yan Hu, Xinkun Shen, Menghuan Li, Zhong
Luo, Liangliang Dai, Sixiang Wang, Julia Li Zhong, Kaiyong Cai

PII: S0928-4931(17)33469-0
DOI: doi:10.1016/j.msec.2018.03.024
Reference: MSC 8445

To appear in: Materials Science & Engineering C

Received date: 28 August 2017
Revised date: 25 December 2017
Accepted date: 23 March 2018

Please cite this article as: Linawati Sutrisno, Yan Hu, Xinkun Shen, Menghuan Li, Zhong
Luo, Liangliang Dai, Sixiang Wang, Julia Li Zhong, Kaiyong Cai , Fabrication of
hyaluronidase-responsive biocompatible multilayers on BMP2 loaded titanium nanotube
for the bacterial infection prevention. The address for the corresponding author was
captured as affiliation for all authors. Please check if appropriate. Msc(2017), doi:10.1016/
j.msec.2018.03.024

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.

https://doi.org/10.1016/j.msec.2018.03.024
https://doi.org/10.1016/j.msec.2018.03.024
https://doi.org/10.1016/j.msec.2018.03.024


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 

 

Fabrication of hyaluronidase-responsive biocompatible multilayers on BMP2 loaded 

titanium nanotube for the bacterial infection prevention 

Linawati Sutrisno, Yan Hu*, Xinkun Shen, Menghuan Li, Zhong Luo, Liangliang Dai, Sixiang 

Wang, Julia Li Zhong, Kaiyong Cai* 

Key Laboratory of Biorheological Science and Technology of Ministry of Education, College 

of Bioengineering, Chongqing University, Chongqing 40044, PR China 

Corresponding author 

E-mail address: huyan303@cqu.edu.cn; kaiyong_cai@cqu.edu.cn 

ABSTRACT 

Infection associated with orthopedic implants is the chief cause of implant failure. An 

important consideration to prevent the infection at implants is to inhibit the biofilm formation 

for the initial 6 h. Therefore, we fabricated hyaluronidase-sensitive multilayers of chitosan 

(Chi)/sodium hyaluronate-lauric acid (SL) onto the surface of bone morphogenetic protein 2 

(BMP2) loaded titanium nanotube (TNT) via spin-assisted layer-by-layer technique. The 

results of both Fourier transform infrared spectroscopy (FTIR) and nuclear magnetic resonance 

(
1
H NMR) confirmed the successful synthesis of SL. The multilayer structure on BMP2 loaded 

TNT was characterized by field-emission scanning electron microscopy (FE-SEM), atomic 

force microscopy (AFM) and water contact angle, respectively. The release profiles confirmed 

that hyaluronidase could trigger the release of lauric acid (LA) from the SL multilayer and 

accelerate the release of BMP2 in the system.  The hyaluronidase-sensitive-multilayer-coated 

BMP2-loaded TNT (TNT/BMP2/(Chi/SL/Chi/Gel)4) not only demonstrated good antibacterial 

capability, but also showed good biocompatibility in in vitro usage, which was supported by 

the efficient growth inhibition of both Staphylococcus aureus and Escherichia coli, as well as 

higher cell viability, alkaline phosphatase activity, mineralization capability, and higher gene 

expression of osteoblasts on TNT/BMP2/(Chi/SL/Chi/Gel)4. This study developed an 

alternative approach to fabricate effective antibacterial implants for orthopedic implantation. 
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