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Currently 2 weeks from infection to diagnosis

How we can prevent spreading of bacteria on touch Personis Person Bacteria detection:
. . . . . Cultural techni
surfaces in airports, ships, trains, hospitals, etc? exposed to becomes Bochomieal toots
E.Coli tq carrlgr Molecular methods
Time to illness of infection Time to diagnosis

Wh at we h ave? 1-5 days mm) 7-5days wmm) 7-7 days

« Sampling & sample preparation

« Chemicals

« Trained personnel

« Expensive equipment/laboratory
« Detection time

« from 1 hours to several days

What we need?

Nanocomposite sensors Polymerase chainreaction

— a(PCR)
- Easy \
* Real-Time &=\
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Earth surface is possible,
Why not are touch surfaces?

Crop deseases can be Could we detect
detected from space Microbial contaminants by

the same method
?

|
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It works because light interacts
differently between different objects
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http://prism.osapublishing.org/Staff/Details/332604
https://doi.org/10.1016/j.biosystemseng.2017.09.009

Simple proof-of-concept: oils on steel

Olive oil

Separation of oils from metal ﬁ 030 &

Rapeseed 0il { o £ 3
Uses fluorescence R K
* |nput: UVA (black light, disco light)

« Output: red, green and blue

Off-the-shelf technology
« Sita Process Solutions Ltd
« Detection of storage olil residues
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Realtime classification

Video also at:
http://youtu.be/Op_mQyjUuTlIs




Materials & Method

Matrix - The solvent where bacteria
Is grown is Gibco LB Broth liquid

 Concentration of bacteria were
from 0 to 6,5 x 107 cells/50 pL

« Metal & plastic plates surfaces

« 3illumination (red, green, blue) &
16 imaging wavelengts were used

Ibacteria: Ibacteria spot — (Ibackground + Imatrix)
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Actual measurements with bacteria

Now you see it, now you don’t g ool Escherichia coli

* Same gray g oss i

 bacteria either visible or hidden E dean | dirty
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avelength A = 450 nm, filter with A = 560 nm

Escherichia coli

Bacillus subtilis
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Bacteria identification

Plastic plate
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Separation of signals of background & matrix from bacteria
Separation of signals from E.coli & B.Subtilis
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Bacteria identification
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Decreasing consentration
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Adenosine Triphosphate testing (ATP) &
Photometry for developed method validation
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Real life example: hospital waiting room

Take images of various surfaces and classify regions of images
to dirty and clean

.11.2020
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Real data, real environment
Visualize locations _
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Clear surface — blood on steel

- Stain is clearly visible to human eyes
-  Now you see it, now you don’t — principle can be reproduced

- Automation is possible

Blue light Red light



Oxidized surface

Stain is very hard to see with human eyes

Now you see it, now you don’t — principle can be reproduced

Automation is possible

Reflection

‘1 460 ->/520




Remote detection contaminants possible

- More sensitive than ATP swab

- Skip the sample preparation

- Eliminate the usage of chemicals
- Detection in minutes

- Automated with infinitely long
memory

- Now: detect biofilms
- Next: identify bacteria, then viruses

A 5.11.2020
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