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Traumatic brain injury
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The sixth cause of death in the world

TBI contributes to 30.5% of all injury-related deaths in the USA



Traumatic Brain Injury (TBI)
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GSC:Glasgow Coma Scale
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GCS
• Sever < 8

GCS
• Moderate 10-12

GCS
• Mild > 12



Diagnosis Traumatic Brain Injury
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S100B

7



Structure of biosensors
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Advantages of Electrochemical biosensor

• Sensitivity

• Low cast

• LOD

• Very fast for detection

• Long term stability

• Real time analysis

• Selectivity

• Response time

• Repeatability

• Portability

• User friendly
9



Electrochemical biosensor

Counter electrode

Reference 
electrode

Working 
electrode
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Type Electrochemical immunosensors 

• labeled
electrochemical 
immunosensors

1

• label-free
electrochemical 
immunosensors

2



Nanoparticles

Physical Property

Size

Roughness

Porosity

Biocompatibility

Toxicity

Dose

Rout of Administration

Metabolism

Clearance Rate

Surface Chemistry

Surface Charge

Surface 

Functionality
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Gold Nanoparticles
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Recent researches
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Design biosensor for detecting S100B
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Design of electrochemical  Immunosensor for 

detection of S100B

EIS

biosensor

DPV

S100B
protein

CV

TBI

FFTFFT:
A fast Fourier transform (FFT) is an 

algoritm that computes the discrete 

Fourier transform discrete Fourier 

transform(DFT) of a sequence, or its 

inverse (IDFT
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https://en.wikipedia.org/wiki/Discrete_Fourier_transform
https://en.wikipedia.org/wiki/Discrete_Fourier_transform


FFT

18



19

Design of Electrochemical 

immunosensor for detection of 

CPA



Candidatus Phytoplasma Aurantifolia

• CPA antigen

• CPA antibody
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Apparatus



Design of electrochemical  Immunosensor for 

detecting Candidatus Phytoplasma Aurantifolia

Au 
electrode

SAMS

optimizing

selectivity LOD

layering

LR

Au 
nanoparticle

Label free

CV,DPV,EIS
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Characterization of Au/Au-NPs electrode



The calibration curve
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Result
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Evaluation parameters value

Limit of detection (LOD) 1.5 ng/ml

Linear dynamic rate 0.005-100Ƞm



Selectivity of the immunosensor

• CPA

• PTHA

• CTV

• HPSS
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مبلغ(  مواد و وسایل مصرفی)عنوان هزینه 
ELISA KIT (ABCAM)S100B300,000,000

S100B 270,000,000آنتی ژن
S100B  260,000,000آنتی بادی

9,500,000گرافن
20,000,000نانو  مواد اکسیدی مانند اکسید لانتانیدها   

22,000,000نانو ذره طلا
32,000,000عدد2الکترود طلا

2180,000,000الکترود  پلاتین 

227,000,000فرانسرالکترود  

Gold (III) chloride hydrate (HAuCl4·4H2O, 99%)9,500,000
8,000,000حلال استون
217,500,000الکترود کربنی

5,500,000نافیون

3-Mercapto Propionic acid 99%12,000,000

11-Mercapto Undecanoic acid 95%18,000,000

bovine serum albumin9,500,000

1-ethyl3-(3-dimethylaminopropyl) carbodiimide–HCl16,000,000

N-Hydroxy Succinimide 98%17,000,000

potassium ferricyanide (K3Fe(CN)6), potassium ferrocyanide (K4Fe(CN)6)10,000,000

potassium chloride8,000,00
8,000,000کیتوسان

30,000,000شامل نوژل و کربن اکنیو , CNT MWCNTمواد اصلاح کنده سطح الکترود 

HCl, NaOH,H2SO425,000,000

Screen print electrode Au and C38,000,000
1,416,500,000جمع



Label-free electrochemical immunosensors 
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Shen, Youming, Guangyu Shen, Youyu Zhang, Chunxiang Zhang, and Haitao Li. Talanta 175 (2017): 347-351.

Use Fe(CN)6
3-/Fe(CN)6

4-

solution  response as the standard redox 

probe
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biomarker transducer bioreceptor Label detection 

solution

Analysis time sample Low detection 

limit

S100B Carbon SPE SWCNTs-Nafion-

GA/Ab1/T/HRP-

Ab2

HRP Reagentless 60 min HS 10 fg mL-1

S100B Au DE Recognition probe:

MBs/Au/Ab/T

Label-free 30 min Buffer

Horse plasma

10 pM



SAMS
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