
Home I Current Analytical Chemistry, Volume 13, Number 5 

Investigating the Enhancement 
of Microfluidics-Based 
Electrochemical Biosensor 
Response with Different 
Microchannel Dimensions 

Authors: A. Abdulbari, l-layder; A. Basheer, Esmai l 
Source: Current Analytical Chemistry, Volume 13, Number 5, October 2017, pp. 361-369(9) 
Publisher: Bentham Science Publishers 
DOI: https://doi.org/10.2174/157341 1012666160920145311 

<previous article view table of contents next article > 

1111 " ·= ~~ ~ 
Abstract References Citations Supplementary Data Data/Media Metrics 

• ADD TO FAVOURITES 

The microfluid1cs-based electrochem ical biosensor (MBEB) is a new approach to laboratory diagnostics that 
offers many advantages over the conventional bulky and expensive laboratory instruments. Despite its small 
size and portability, t he biosensor requi res a specific sample volume to completely cover the detection zone and 
be analyzed. However, the sample volume for a particular microchannel size is of crucial importance, and t he 
use of an inadequate sample volume results in less accurate measurements, lower sensit ivity and increased 
detection limits. Therefore, this paper investigated the effects of microchannel size on sensor performance. First, 
microchannels ranging in size from 100- 1000 µm were fabricated, integrated and bonded to an elect rode chip. 
Cyclic voltamrretry scans for four d ifferent microchannel sizes fabricated for an electrode size of 100 µm were 
then conducted. The response and sensit ivity of the fabricated biosensor increased with increasing 
microchannel size. The highest sensor sensit ivity was observed using a microchannel size of 400 µm, and the 
response was maximized when a sufficient amount of the target was loaded in the m icrochannel. However, 
further increasing the microchannel size decreased the response cur rent of the sensor due to the 
uncompensated solut ion resistance, which was considered a minor factor affecting the sensit ivity of the sensor. 
Thus, optimizing the size of the channel is critical for maximizing the sensor performance. 


