
Accepted Manuscript

Title: Enhancing the sensitivity of DNA microarrays by
metal-enhanced fluorescence using vertical nanorod structures

Authors: Mohsin Ali Badshah, Jonghyun Ju, Xun Lu, Naseem
Abbas, Seok-min Kim

PII: S0925-4005(18)31411-4
DOI: https://doi.org/10.1016/j.snb.2018.07.163
Reference: SNB 25132

To appear in: Sensors and Actuators B

Received date: 5-2-2018
Revised date: 19-7-2018
Accepted date: 31-7-2018

Please cite this article as: Badshah MA, Ju J, Lu X, Abbas N, Kim S-min,
Enhancing the sensitivity of DNA microarrays by metal-enhanced fluorescence
using vertical nanorod structures, Sensors and Actuators: B. Chemical (2018),
https://doi.org/10.1016/j.snb.2018.07.163

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.snb.2018.07.163
https://doi.org/10.1016/j.snb.2018.07.163


Enhancing the sensitivity of DNA microarrays by metal-enhanced fluorescence using 

vertical nanorod structures 

Mohsin Ali Badshah, Jonghyun Ju, Xun Lu, Naseem Abbas, and Seok-min Kim* 

School of Mechanical Engineering, Chung-Ang University, Seoul 06974, Republic of Korea 

 

*Corresponding Author 

Seok-min Kim. smkim@cau.ac.kr; Tel.: +82-2-820-5877 

Highlights 

 GLAD is simple and effective technique for fabricating large area substrates  

 Significant fluorescence enhancement was observed on vertical nanorod substrates 

 A maximum enhancement factor of ~200X was achieved on 500nm long nanorods 

substrate 

 

ABSTRACT 

Metal-enhanced fluorescence (MEF) has significant potential to increase the sensitivity of 

fluorescence detection by allowing fluorophores to interact with enhanced electromagnetic fields 

generated by the localized surface plasmon resonance effects of metallic nanostructures. In this study, 

the MEF of silver (Ag) vertical nanorods (VNR) arrays fabricated by glancing angle deposition were 

studied for a DNA microarray. To maximize the enhancement effect of Ag-VNR, Ag-VNR arrays 

with various lengths were fabricated, and fluorescence signals from the Ag-VNR substrates were 

measured and compared to glass and commercial Amine slides (Amine 2®, Array-it, USA). For the 

fluorescence signal measurement, Cy5-conjugated Kallikrein-related peptidase 7 (KLK-7-Cy5) DNA 

probes were spotted on each substrate, and their fluorescence signal was measured after blocking and 

washing processes. A maximum enhancement factor 200x that of the glass substrate was obtained 

from a Ag-VNR with 500 nm length and was 36 times greater than the commercial Amine slide. 
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