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Biological Environmental Monitoring

= Need for sensitive and specific detection:

— Bathing and drinking water quality
— Nosocomial infections
— Antibiotic resistance

= Challenges:

— Autonomous — Robust

— Versatile — Versatile Image courtesy of
. . serc.carleton.edu

— Semi-continuous — Sample-to-answer

= Microfluidic integrated
sensors combined with
molecular methods can
address this need. ,

Whitesides (2006) Nature 442, 368-373
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Presentation Notes
Slide 2 – far too detailed for this audience. Missing an introduction slide about why we need this, what are the challenges, this is a bit like slide 3, but why do you have bacterial infections in blood or Norovirus?
Slide  4 –  probably OK
Slide 5 – very complicated.  You will have lost more or less the entire audience now.
Slide 8 is OK but how is this going to be used in the sea?
Slide 9 – use the other video
Slide 10 – again far too much detail.  You need an image of a dipstick or pregnancy test.  Just get the message across about simple systems.



BEM Applications: DNA amplification

—

» Point-of-care diagnosis of
norovirus infections to
prevent wider spread

= Genotyping of bacterial 7 W=
i n fe Ct | O n | n b I O O d American Association for the Advancement of

Science

= Water monitoring for biotoxins
and their producers

= Emerging pollutants in the
conitoxim aquatic environment
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Norovirus: 
Highly contagious from contaminated water
PCR only based testing, no microbio due to difficulty growing viruses.
95% of non-bacterial  gastroenteritis outbreaks globally

Bacterial infections:
Nosocomial infections eg UTI Ecoli 10 CFU/L
Airborne transmission of pathogens

Water monitoring:
WHO, EU parliament have very strict directives for water for human consumption and recreational waters (swimming).
This is for Ecoli (250 CFU/L) and enterococci (185 CFU/L).

Similar directives in the US: safe drinking water act

Biotoxins:
Tightly regulated in bathing waters and shellfish destined for human consumption
Saxitoxin-seawater
Microcystin-freshwater
Emerging pollutants:
Chemical contaminats such small organic molecules
Endocrine disruptor chemicals (EDCs)
Both leach into the water from epoxy resin coatings of canned foods and consumer products.
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LABONFOIL Integrated Platform
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17/04/2013 M.Tsaloglou@soton.ac.uk 6


Presenter
Presentation Notes
Slide 2 – far too detailed for this audience. Missing an introduction slide about why we need this, what are the challenges, this is a bit like slide 3, but why do you have bacterial infections in blood or Norovirus?
Slide  4 –  probably OK
Slide 5 – very complicated.  You will have lost more or less the entire audience now.
Slide 8 is OK but how is this going to be used in the sea?
Slide 9 – use the other video
Slide 10 – again far too much detail.  You need an image of a dipstick or pregnancy test.  Just get the message across about simple systems.



Integrated Platform
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Future Work: Digital Microfluidics

= Picolitre- to microlitre-sized droplets, each
serving as an isolated vessel for chemical
processes

» individual
control over
droplets on an
open array of

] Pre-charging »_ ¢
electrodes: B e
— move
— merge
— split

— dispense from 1533-1539

reservoirs
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Next step

Electrical control of the wettability of a droplet in air or in oil


Digital Microfluidics

Hadwen, B. et al (2012). Lab on a Chip 12, 3305-3313
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Simple low cost, combination of paper and plastic

Results visible by eye

Grand child of the pregnancy test and lateral flow tests

Rohrman et al 
B prepared previously
Dip wick in sample
Fold wick and fold device in half. Incubated on a heating block at 37 degC for 15 mins.
Device peeled open
Wick completely removed, dipped in running buffer and a aliquot spotted on a lateral flow device with gold nanoparticles conjugated to antiFAM antibodies. The LF probe from RPA kit has a 5’-FAM site. Visible line for positive sample. Demonstrated for HIV DNA.



Final Word

Thanks for your attention!

Low tide, St. Clement, Jersey, Channel Islands
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