LOW COST PAPER/WO; NANOCOMPOSITE FOR COLORIMETRIC
DETECTION OF ELECTROCHEMICALLY ACTIVE BACTERIA
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INTRODUCTION RESULTS

Electrochemically active bacteria (EAB) are able to Morphological, Structural and Optical Characterization of Tungsten Oxide

transfer electrons to extracellular electron acceptors [1] Nanoparticles
which  provides singular characteristics for the X-rays Diffraction
development of biotechnological applications in Na,WO0,.2H,0, Na,SO, pTA
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been isolated, so far the number of isolated species is
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still very limited which has substantially constrained

Intensity (a. u.)

environment. This work reports a colorimetric sensor
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which detects the presence of the anaerobic bacteria

Geobacter sulfurreducens. The experimental procedure - "o
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directing agents.
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was based on lab-on-paper technology [3] and provides

a rapid response (~4h) compared to the conventional
methods (~5 to 6 days).
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1. Prototype design 2. Wax print 3. Wax diffusion 4. Paper functionalization Escritério Portugués 300% tanCe (;rlcse||clupliases 7
(140 °C, 2 min) with WO; nanoparticles '
EAB Sensor
Bacterial Growth h-WO5;
Gs 0.07 0.13 0.20 0.26 0.33 g/L
Growth of EAB Geobacter sulfurreducens (Gs) V%
- 5 g/L
it 10 g/L
2. Inoculum of Gs ‘.....6.. > 15 giL
from a frozen stock ( XX X E¥ X X | - E TH S -
Moo © 25 giL
3. Incubation at 30 °C e : : : 30 glL
(~2 days) ) Screening of all synthesized nanoparticles
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2. Incubation at 37 °C 37 °C, 200 rpm | |
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—— PN 1/ structure of h-WO;
3. E.coli colonies S
1. Inoculum of E. coli from a transplantlog_ to liquid LB e b CONCLUSIONS
frozen stock in solid LB medium medium B
Colorimetric Detection of EAB - WO5; nanoparticles were successfully produced by hydrothermal method via microwave
irradiation;
« The influence of the precursor, structure directing agent and pH were studied and allowed the
_ production of different crystallographic and morphologic WO, structures;
E : S 1. Gs and E. coli cells collection by centrifugation . . : : : o :
| ’~ (4000 rpm, 5 min): « The distortion in the crystal lattice in the orthorhombic and hexagonal geometries leads to

lowering of the valence band and raising the conduction band with a consequent increase in

energy gap;
« The enhanced electrochromic properties of the hexagonal WO5; can be attributed to its tunnel

2. Resuspention of Gs and E. coli in a buffer solution;

3. Addition of 50 uL of Gs to the sample well and E. coli to
the control well;

structure that enables the inserting of protons and, consequently, the formation of HXWO;;
- For the EAB sensor, both WO; (10 g/L) and Gs (0.33 g/L) concentration were optimized for the

best adhesion and color contrast;

4. Drying;

5. Appearance of final results (~4h): positive result (blue) or
negative result (white);

Anaerobic ‘ « The produced sensor provides an innovative, rapid, effective, inexpensive and high throughput
chamber

test for identification of EAB and evaluation of their extracellular electron transfer capabilities.
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