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STATE OF THE ART



1. General aspects of affinity sensors

Fig. 1.
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1.2. General classification

o Optical

o Thermal

o Mass (piezoelectric)

o Electrochemical

Potentiometric

Conductimetric

Amperometric

o Biocatalytic sensors

o Affinity sensors



1.3. Voltamperometric sensors

Analysis by pre concentration

Direct electrocatalytic detection

Indirect amperometric detection
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1.4. Impedimetric sensors

faradaic impedance

non faradaic impedance



1.5. Single use sensors

in situ
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Fig. 2.

1.6. Immobilization of the bioelements

Adsorption directly
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Reticulation
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2. Immunosensors and aptasensors

2.1. Definitions



2.2. General classification

Amperometric immunosensors

Potentiometric immunosensors

Impedimetric immunosensors
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2.3. Types of format

2.3.1. Competitive immunosensors

2.3.2. Non competitive immunosensors



Fig. 3.
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2.4. Types of biorecognition element

2.4.1. Antibodies



Fig. 4.
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2.4.2. Aptamers

in vitro



2.5. Immobilization of antibodies/aptamers

2.5.1. Physical adsorption

2.5.2. Entrapment
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2.5.3. Covalent Binding
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2.5.4. Oriented Binding
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2.6. Applications of electrochemical immunosensors for
cancer biomarkers detection



Table I.
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3. Nanomaterials for the design of amperometric
sensors



3.1. Magnetic beads
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Fig. 5.

3.2. Gold nanoparticles

Citrate method

Brust Shiffrin method



Place exchange method

Polymer stabilized AuNPs
N

Electrodeposition

4. Molecularly imprinted polymers

4.1. Definition and general principle
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Fig. 6.

4.2. Classification

Non covalent



Covalent:

4.3. Preparation of molecularly imprinted polymers
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Fig. 7.

4.4. Molecularly imprinted polymers in sensors



Fig. 8.
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1. Optimized bioassays for Mucin1 detection in
serum samples

1.1. Introduction
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1.2. Materials and Methods

1.2.1. Chemicals and instrumentation
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1.2.2. Protocol of antibody based bioassay



Fig. 9.

1.2.2.1. Immobilization of primary antibody

1.2.2.2. Blocking of free binding sites

1.2.2.3. Capturing the MUC1 protein
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1.2.2.4. Binding of secondary antibody and third antibody labelled
with alkaline phosphatase

1.2.3. Protocol of aptamer based bioassay

Fig. 10.



1.2.3.1. Immobilization of the primary aptamer

1.2.3.2. Blocking of free binding sites

1.2.3.3. Capturing the MUC1 protein

1.2.3.4. Binding of secondary aptamer and labelling with
streptavidin alkaline phosphatase
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1.2.4. Analysis of human serum samples by the aptamer
based bioassay

1.2.5. Electrochemical measurements with screen printed
arrays

1.3. Results and discussion

1.3.1. Optimization of experimental parameters of aptamer
based bioassay



Table IV.
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1.3.2. Optimization of experimental parameters for
antibody based bioassay



Table V.
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1.3.3. Detection of MUC1 in buffered solutions



Fig. 11.

1.3.4. Selectivity studies of the bioassay
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Fig. 12.

1.3.5. Serum samples analysis



Fig. 13.
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Fig. 14.

Table V.
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1.4. Conclusions
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2. Label free MUC1 aptasensor based on
electrodeposition of gold nanoparticles on screen printed
electrodes

2.1. Introduction

. 



2.2. Experimental

2.2.1. Chemicals and instrumentation
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2.2.2. Preparation of AuNPs modified SPE

2.2.3. Immobilization of the aptamer and interaction with
the protein



2.3. Results and discussion

2.3.1. Principle of electrochemical aptamer based biosensor

Fig. 15

2.3.2. Optimization of experimental parameters
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Fig. 16.

2.3.3. Characterization of AuNPs graphite SPE based
aptasensor by EIS
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Fig. 18.

2.3.4. Quantitative detection of MUC1 protein
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Chapitre 3
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3. MIP based sensors for the detection of various
analytes of environmental, biomedical and food safety
interest

3.1. Introduction
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Fig. 20.

3.2. Materials andmethods

3.2.1. Chemicals and instrumentation



p

3.2.2. Experimental techniques used for fabrication and
characterization of the molecularly imprinted sensors

3.2.2.1. Steps in the construction of the MIP sensors



Anca tefana Florea

Fig. 21

3.2.2.2. Preparation of the functionalized AuNPs

p



Fig.22.

3.2.2.3. Electrodeposition of molecularly imprinting films onto the
gold electrodes
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3.2.2.4. Electrochemical measurements on MIP and NIP modified
electrodes

3.2.2.5. Surface characterization by atomic force microscopy (AFM)



3.2.2.6. Analysis of real samples

3.3. Results and discussion

3.3.1. Electrochemical preparation of MIP and NIP based
sensors
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3.3.2. Electrochemical and morphological characterization of
MIP and NIP films
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Fig. 26.

3.3.3. Electrochemical behaviour and recognition ability of
MIP films towards the target analytes
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3.3.4. Optimization of experimental conditions
3.3.4.1. Optimization of experimental parameters for GMT

imprinted sensor
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Fig. 31.

3.3.4.2. Optimization of experimental parameters for TC imprinted
sensor



Fig. 32.

3.3.4.3. Optimization of experimental parameters for Gly imprinted
films

Table VI.
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Table VII.



Fig. 33.

3.3.5. Analytical performance of the imprinted and non
imprinted polymer
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Fig 34.

Table VIII
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3.3.6. Analyses of real samples
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Table X.



3.3.7. Reproducibility and reusability of the imprinted
sensor

Tabel XI.
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3.3.8. Stability studies

3.4. Conclusions
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