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MOTIVATION

Diabetes mellitus is a
severe disease
reaching about 422
million people in the
world and is still a
cause of death
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MOTIVATION

The commercial glucometer are used to measure the
lucose levels using blood samples

Analysis
* Invasive analysis;
e Painful;
* Risk of confamination;
« Uncomfortable;

/R



MOTIVATION

Noninvasive biofluids

Demand

Sweat

Urine
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Electrochemical
Sensors

Source:https:/Mowell.com/products/glucomate-ht100-blood-glucose-test-strips

Subsitrates

« polyimide,

« polyethylene terephthalate
(PET),

« polyvinyl chloride (PVC),

« polyurethane (PU),

« polydimethylsiloxane (PDMS)

While the commercial strips of glucose are
made of plastic




MOTIVATION

They are not easily degradable and can become ¢
serious environment issue

The materials used
as support for design
of eletrochemical
biosensors
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Y

eco-friendly, biodegradable, sustainable

There is an urgent demand for
alternative materials
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» We proposed a bifunctional support of
polylactic acid (PLA) and polyethylene
glycol (PEG) prepared with the
solution-blow spinning technique to
design anvelectrochemical biosensor

» The PLA/PEG nanofibers are

adable, free of waste, low-cost,

| considered a sustainable material,
aking them promising for
lectrochemical biosensors projection
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METHODS

lucose biosensor fabrication

ifunctional surface based on PLA:PEG preparation
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Note
| :Electrochemical deposition of Prussian blue nanoparticles
2. The acid carboxylic group with EDC:NHS

3: Glucose oxidase immobilization onto PLA:PEG surface
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hotos of the PLA/PEG electrodes
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RESULTS

SEM images
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RESULTS

on PLA/PEG mat

gluconic acid OH
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Operational principle of bifunctional surface based

PLA:PEG

Glucose oxidase enzyme
catalytically converts glucose in
presence of molecular oxygen
into  gluconic acid and
hydrogen peroxide.

PB electrodeposited on WE are
reduced at 0.0 V to PW form

The hydrogen peroxide
produced by the enzymatic
reaction is reduced by PW form




RESULTS

The chronoamperometric response obtained at O V for increasing
concentrations of glucose in artificial urine
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RESULTS

Calibration curve
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| (A) =-5.93 X 107 + 0.003 CgmcoSe
(M), R2=0.998

and

| (A) =3.91 X 10°+0.0018 CglucoSe
(M), R2=0.999.

The detection limit was 0.197 mM



RESULTS

Both methods estimated concentrations of
glucose close to 0.29 mM indicating good
precision that there are no significant

Glucose determination in urine differences between the results from the
. R biosensor and from the gold standard method
samples and comparison with

colorimetric kit
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RESULTS

Selectivity test
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RESULTS

St/grqge stability of the biosensor

AL The biosensor  was
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CONCLUSION

» We offered a bifunctional surface based on PLA/PEG mats used as
support for printing flexible sensors and as matrix for glucose oxidase
iImmobilization

» The design allowed the modification of WE with PB nanoparticles to
be free from biofouling effects and improve the efficiency of the
biodevice for detecting hydrogen peroxide at low potential (O V vs
Ag/AgCl)

» PLA/PEG mats are promising support for designing eco-friendly,
sustainable and biodegradable electronic devices being a green
opftion to reduce the use of petroleum-based plastic materials
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