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Introduction

❖ Helicobacter pylori (H. pylori)
❖ HopQ 
❖ H. pylori utilizes its outer membrane HopQ 

proteins to facilitate the mechanism of trans
fer of its pathogenic factor, such as CagA,    
to the host cells at early stages of H. pylori  
infection

❖ HopQ is considered an excellent biomarker  
for reliable, selective, and specific non-inva
sive direct detection of H. pylori bacteria
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biosensor platform

Introduction

❖ Immunosensors based on electrochemical methods

❖ Biomarker-based biosensors need to be one-time use 
(disposable),cost-affordable, simple, accurate,
reproducible and sensitive

❖ Nanomaterials used in electrochemical biosensors: 
carbon-based nanomaterials,metallic nanomaterials

❖ Multi-walled CNTs (MWCNT)

❖ AuNP
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Screen-printed carbon electrodes (SPCEs)

❖ working electrode (WE)

❖ counter electrode (CE)

❖ reference electrode (RE)

Introduction
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Materials and Methods
Immunosensor Preparation

❖ Activation and Pretreatment of 
SPCE

❖ Nanocomposite Preparation 
and Surface Modification

❖ WE Preparation and HopQ-Ab 
Immobilization
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❖ Electrochemical Measurements

❖ Surface Characterization by     
Scanning Electron Microscopy

❖ Detection of HopQ and Calibra
tion Curve

❖ Analytical Performance

Materials and Methods
Electrode Characterization , Analytical 
Performance and Detection of HopQ
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Results
Electrochemical Measurements and Detection of HopQ 

❖ Electrochemical Measurements

❖ Electrochemical Impedance      
Studies

❖ Immunosensor Analytical
Performance

y=4.79+11.7x
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LOD & LOQ

Results

𝐿𝑂𝐷 = 10
3.3×𝜕
𝛼

𝐿𝑂𝑄 = 10
10×𝜕
𝛼

LOD = 2.0 pg/mL

LOQ = 8.6 pg/mL
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Comparison with other methods

Results
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Results
Accuracy and specificity
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Selectivity and Cross-Reactivity 

❖ Selectivity

❖ Cross-Reactivity
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❖ Reproducibility

❖ Shelf-Life Studies and 
Comparison with        
Other Platforms

Results
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advantages and disadvantages
❖ highly enhanced sensitivity

❖ excellent selectivity

❖ lower detection limits

❖ Detection Ranges

❖ shelf-life

❖ simplified sample preparation

❖ cost affordability

advantages

disadvantages
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Methodology of Selecting the Optimal Receptor to Create an Electrochemical 
Immunosensor for Equine Arteritis Virus Protein Detection

Other studies
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Other studies

Novel Impedimetric Immunosensor for Detection of Pathogenic 
Bacteria Streptococcus pyogenes in Human Saliva
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Conclusions

Why should we use 
immunosensors?

MWCNT/AuNP
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Thank you
 for your attention
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