
Author’s Accepted Manuscript

Quantum Dots Decorated gold nanorod as
fluorescent-plasmonic dual-modal Contrasts agent
for Cancer imaging

Qiong Wu, Lu Chen, Liang Huang, Jing Wang,
Jiawei Liu, Chao Hu, Heyou Han

PII: S0956-5663(15)30180-9
DOI: http://dx.doi.org/10.1016/j.bios.2015.06.010
Reference: BIOS7745

To appear in: Biosensors and Bioelectronic

Received date: 10 March 2015
Revised date: 6 June 2015
Accepted date: 6 June 2015

Cite this article as: Qiong Wu, Lu Chen, Liang Huang, Jing Wang, Jiawei Liu,
Chao Hu and Heyou Han, Quantum Dots Decorated gold nanorod as fluorescent-
plasmonic dual-modal Contrasts agent for Cancer imaging, Biosensors and
Bioelectronic, http://dx.doi.org/10.1016/j.bios.2015.06.010

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/bios

http://www.elsevier.com/locate/bios
http://dx.doi.org/10.1016/j.bios.2015.06.010
http://dx.doi.org/10.1016/j.bios.2015.06.010


 1 

Quantum Dots Decorated Gold Nanorod as Fluorescent-Plasmonic Dual-

Modal Contrasts Agent for Cancer Imaging 

Qiong Wu, Lu Chen, Liang Huang, Jing Wang, Jiawei Liu, Chao Hu, Heyou Han
*
 

State Key Laboratory of Agricultural Microbiology, College of Science, 

Huazhong Agricultural University, Wuhan 430070, P.R. China. 

Abstract: Constructing integrative optical bioprobe with both fluorophores and plasmonic 

functional groups is of particular interest in precise co-localized bio-imaging probe development. 

Herein, we fabricated a novel hierarchical complex nanoparticle with fluorescent and plasmonic 

components spatially separated, which is composed of highly brilliant CdSe/CdS/ZnS QDs 

decorated gold nanorod (AuNR) with silicon coating. This complex structure served as an 

efficient dual-modality imaging contrast agent, where the potential fluorescence resonance 

energy transfer (FRET) between QDs and AuNR was avoided by the intermediate silica layer as 

well as minimized spectral overlap between QDs and AuNRs. The high-density loading of QDs 

was achieved by thiol-metal affinity driven assembly of hydrophobic QDs with thiolated 

AuNR@SiO2 substrate, which is able to show a strong fluorescence emission. After amphiphilic 

organosilica-mediated phase transferring and functionalization with transferrin (Tf), these 

nanoparticles entered A549 cells and exhibited high contrasting fluorescent and dark-field 

signals for co-localized cancer cells imaging. The results demonstrate that these nanoparticles are 

potential candidates as dual modal probes for fluorescence and dark-field image. 
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