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POSSIBLE CAUSES AND RISK FACTORS

AGE

symptoms usually begin
between 15 and 45 years

GENDER
affects women more
than men

LIFESTYLE
western diet, alcohol
and tobacco

HEREDITY
genetic predisposition

ENVIRONMENT

chemicals, heavy metals,
infections, stress

HYGIENE HYPOTHESIS
vaccines, antiseptics



g\] characterized by joint
inflammation and destruction

2 functional limitations

@ working disability

ﬁt@

EARLY DIAGNOSIS AND TREATMENT
REDUCE JOINT DESTRUCTION,
PRESERVE FUNCTIONALITY
AND INCREASE SURVIVAL RATE

é} poor quality of life

10%

go into
remission

prevalence

have heart
disease

NORMAL JOINT

SOLUBLE MEDIATORS
FIBROBLAST cytokines, matrix metalloproteinase,
(\\“ N autoantibodies (RF, CCPA), RANKL
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NEUTROPHIL ACTIVATING PROTEIN-2

highly expressed in serum, synovial fluid
and synovial tissue of patients
developing rheumatoid arthritis during
the first 12 weeks but at lower levels in
long-term ones

useful to reflect local
pathological changes

MATRIX METALLOPROTEINASE-3
(MMP-3)

synthesized and secreted by inflamed synovium
and stimulated chondrocyte in response to
cytokines in the joints

actively involved in joint destruction in
rheumatoid arthritis patients

useful biomarker to evaluate the
progression of the disease




ELECTROCHEMICAL
IMMUNOSENSORS

MAGNETIC
BEADS

SCREEN-PRINTED
CARBON ELECTRODES

high sensitivity high versatility miniaturization portability

high selectivity lower detection limits small sample volume mass production

quick and simple procedures minimal matrix effects

disposable versatility to customize

short response times small volume of reagents, sample,

and waste produced

specific and multiplex applications

compatible with turbid samples
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portable substrate
MAGNETIC hi
: A igher sample throughput
inexpensive ot IRON OXIDE 9 P gnp
antibody Dacu S less sample consumption
o W e
analyte ~“3 response .
capture \J - \/\ MODIFIED reduced turnaround times
oy COATING

electrode

signal {

Ansducing
detector O

ORURURURURURL

improved test efficiency

more reasonable cost
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EVALUATION OF CROSS-TALK

CALIBRATION PLOTS AND ANALYTICAL

CHARACTERISTICS

NO CROSS-TALK
between working electrodes!
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SERUM SAMPLE ANALYSIS
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The preparation and implementation of a dual immunosensor for the simultaneous
determination of neutrophil activating protein-2 and matrix metalloproteinase-3 was
described for the first time

The proposed method exhibits better analytical characteristics in terms of sensitivity, clinically
relevant linear range, reproducibility, storage stability and selectivity than conventional ELISA
immunoassays. In addition, the proposed immunosensor require shorter analysis times and
less reagent consumption

The application of the immunosensor to the determination of these biomarkers in serum
samples has provided good results

The obtained results show that the initial objective of developing sensitive, reliable and
robust analytical devices for the determination of these biomarkers in complex clinical
samples, and, therefore, suitable to develop point-of-care devices was reasonably achieved
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