
Accepted Manuscript

Title: A Novel Graphene-based Tapered Optical Fiber Sensor
for Glucose Detection

Author: H.W. Qiu S.Z. Jiang Z. Li P.X. Chen S.S. Gao C.
Zhang D.J. Feng

PII: S0169-4332(14)02792-5
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2014.12.093
Reference: APSUSC 29328

To appear in: APSUSC

Received date: 5-11-2014
Revised date: 13-12-2014
Accepted date: 13-12-2014

Please cite this article as: H.W. Qiu, S.Z. Jiang, Z. Li, P.X. Chen, S.S. Gao, C. Zhang, D.J.
Feng, A Novel Graphene-based Tapered Optical Fiber Sensor for Glucose Detection,
Applied Surface Science (2014), http://dx.doi.org/10.1016/j.apsusc.2014.12.093

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.2014.12.093
http://dx.doi.org/10.1016/j.apsusc.2014.12.093


Page 1 of 23

Acc
ep

te
d 

M
an

us
cr

ip
t

1

A Novel Graphene-based Tapered Optical Fiber Sensor for Glucose 

Detection

H.W. Qiu1, S.Z. Jiang1,2*, Z. Li1, P.X. Chen1, S.S. Gao1, C. Zhang1, D.J. Feng3

1. College of Physics and Electronics, Shandong Normal University, Jinan 250014, 

People’s Republic of China

2. State Key Laboratory of Crystal Material, Shandong University, Jinan 250100, 

People’s Republic of China

3. College of Information Science and Engineering, Shandong University, Jinan 

250100, People’s Republic of China

Abstract

In this study, a novel tapered plastic optical fiber sensor based on the single-layer 

graphene film is demonstrated. A single-layer graphene film was grown on copper foil 

by chemical vapor deposition (CVD) and transferred to the cone area of the optical 

fiber by wetting transfer technology. The tapered plastic optical fiber was fabricated 

with waist diameters of 1mm and total lengths of 5cm. In order to increase the 

stability of the sensor, the taper regions were coated with a single-layer graphene with 

length of 1.5 cm. By using this platform, the glucose solution as the analyte was 

measured. The output light intensity and glucose concentration shows a reasonable 

linear relationship in the range of 1%~40%. 
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