
Accepted Manuscript

Title: Design and in vitro evaluation of self-assembled
indometacin prodrug nanoparticles for sustained/controlled
release and reduced normal cell toxicity

Authors: Jinyan Lin, Zhou Pan, Liang Song, Yanmei Zhang,
Yang Li, Zhenqing Hou, Changjian Lin

PII: S0169-4332(17)32024-X
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2017.07.034
Reference: APSUSC 36568

To appear in: APSUSC

Received date: 18-4-2017
Revised date: 28-6-2017
Accepted date: 5-7-2017

Please cite this article as: Jinyan Lin, Zhou Pan, Liang Song, Yanmei Zhang, Yang
Li, Zhenqing Hou, Changjian Lin, Design and in vitro evaluation of self-assembled
indometacin prodrug nanoparticles for sustained/controlled release and reduced normal
cell toxicity, Applied Surface Sciencehttp://dx.doi.org/10.1016/j.apsusc.2017.07.034

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.2017.07.034
http://dx.doi.org/10.1016/j.apsusc.2017.07.034


 

1 

 

Design and in vitro evaluation of self-assembled indometacin prodrug nanoparticles 

for sustained/controlled release and reduced normal cell toxicity 

Jinyan Lin, 1, 2 Zhou Pan, 1 Liang Song, 1 Yanmei Zhang, 2 Yang Li, 1* Zhenqing Hou, 1* Changjian Lin 1, 2* 

1 Department of Biomaterials, College of Materials, Research Center of Biomedical Engineering of Xiamen & Key Laboratory of Biomedical 

Engineering of Fujian Province & Fujian Provincial Key Laboratory for Soft Functional Materials Research, Xiamen University, Xiamen 

University, Xiamen 361005, China 

2 The State Key Laboratory of Physical Chemistry of Solid Surface, Department of Chemistry, College of Chemistry & Chemical Engineering, 

Xiamen University, Xiamen 361005, China 

 

Corresponding Author 

*Changjian Lin. The State Key Laboratory of Physical Chemistry of Solid Surface, Xiamen University, Xiamen 361005, China  

E-mail: cjlin@xmu.edu.cn. Fax: +86-592-2186657. Tel: +86-592-2183058. 

*Zhenqing Hou. Department of Biomaterials, College of Materials, Xiamen University, Xiamen 361005, China  

E-mail: houzhenqing@xmu.edu.cn. Fax: +86-592-2189650. Tel: +86-592-2189354.  

*Yang Li. Department of Biomaterials, College of Materials, Xiamen University, Xiamen 361005, China  

E-mail: liyang@xmu.edu.cn 

 

Highlights 

 For its intrinsic amphiphilic property, the IND prodrug self-assembled into NPs in aqueous 

solution and served two roles-as an anti-inflammatory prodrug and a drug carrier. The constructed 

IND-PEG-IND NPs had naoscaled particle size of approximately 80 nm, negative surface, 

spherical shape, and good water-dispersity. IND-PEG-IND NPs demonstrated sustained and 

cathepsin B-controlled drug release behavior. More importantly, IND-PEG-IND NPs significantly 

reduced the acute totoxicity agaist normal osteoblast cells compared to the free IND. 

 

 

Abstract: Despite the great efficacy of indomethacin (IND) as an anti-inflammatory agent, its clinical translation has been obstructed by the 

water insolubility, severe side effects, and exceedingly low bioavailability. Indomethacin prodrug-based nanoparticles (NPs) combining the 

strengths of both nanotechnology and prodrugs that might overcome this crucial problem are presented. Here, using the carbodiimide-

mediated couple reaction, IND was conjugated to clinically approved poly(ethylene glycol) (PEG) polymer via peptide linkage that was 

cleavaged in the presence of cathepsin B, which was significantly induced after inflammatory. The synthesized IND-PEG-IND conjugate was 

characterized by UV-vis, FTIR, 1H NMR, XRD, and MALDI-TOF-MS analyses. For its intrinsic amphiphilic property, the IND prodrug self-

assembled into NPs in aqueous solution and served two roles-as an anti-inflammatory prodrug and a drug carrier. The constructed IND-

PEG-IND NPs had naoscaled particle size of approximately 80 nm, negative surface, spherical shape, good water-dispersity, and high and 

fixed drug-loading content of 20.1 wt%. In addition, IND-PEG-IND NPs demonstrated sustained and cathepsin B-controlled drug release 

behavior. More importantly, IND-PEG-IND NPs significantly reduced the acute totoxicity agaist normal osteoblast cells and displayed the 
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