
Accepted Manuscript

Co-delivery of doxorubicin and inter leukin-2 via chitosan based nanopar�
ticles for  enhanced antitumor efficacy

Jingjing Wu, Cui Tang, Chunhua Yin

PII: S1742-7061(16)30539-6
DOI: http://dx.doi.org/10.1016/j.actbio.2016.10.012
Reference: ACTBIO 4478

To appear in: Acta Biomaterialia

Received Date: 16 June 2016
Revised Date: 31 August 2016
Accepted Date: 7 October 2016

Please cite this article as: Wu, J., Tang, C., Yin, C., Co-delivery of doxorubicin and inter leukin-2 via chitosan
based nanopar ticles for  enhanced antitumor efficacy, Acta Biomaterialia (2016), doi: http://dx.doi.org/10.1016/
j.actbio.2016.10.012

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.actbio.2016.10.012
http://dx.doi.org/10.1016/j.actbio.2016.10.012
http://dx.doi.org/10.1016/j.actbio.2016.10.012


  

1 
 

Co-delivery of doxorubicin and interleukin-2 via chitosan 

based nanoparticles for enhanced antitumor efficacy 

Jingjing Wu, Cui Tang, Chunhua Yin* 

 

State Key Laboratory of Genetic Engineering, Department of Pharmaceutical 

Sciences, School of Life Sciences, Fudan University, Shanghai 200438, China 

 

*Corresponding author: Tel: +86 21 5163 0558; fax: +86 21 5552 2771. 

E-mail address: chyin@fudan.edu.cn (C. Yin)  

 

 

Abstract 

In order to reduce toxicity and improve antitumor therapeutic effects of 

doxorubicin (DOX) and recombinant human interleukin-2 (rhIL-2), we developed a 

hydrophilic cationic polymer (N,N,N-trimethyl chitosan, TMC) based nanocomplexes 

(FTCD/rhIL-2) which could efficiently mediate systemic co-delivery of hydrophobic 

DOX and water-soluble rhIL-2 to achieve the purpose of combination therapy. DOX 

was covalently conjugated to TMC through cis-aconitic anhydride (CA) which 

endowed nanocomplexes a pH-senstive release of DOX, while rhIL-2 was loaded 

through electrostatic adsorption without compromise of bioactivity. The resultant 

nanocomplexes exhibited sub-spherical shape (~200 nm) and positive charge (>20 

mV). Folate (FA) modification was utilized with the intention of active targeting, 

which was however correlated with weakened tumor growth inhibition, emphasizing 

the importance of balance in overcoming diverse delivery barriers for efficacious 

antitumor therapy. Compared with free drugs, FTCD/rhIL-2 nanocomplexes 

significantly delayed tumor growth, increased the serum immunoglobulin G (IgG) 
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