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GUIDELINES:
The science behind FUELSTAT/

FUELSTAT® One is a rapid lateral flow test (LFT), also known as lateral flow
device (LFD), similar to the pregnancy tests that we are all familiar with. But
instead of searching for the markers of pregnancy hormones (HCG),
FUELSTAT® One searches for the markers of the microorganisms that
thrive in fuel systems.
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What is a rapid lateral flow test?

A lateral flow test (LFT) is a biochemical technique that uses the same
concept as the Immune system to identify the presence of a specific
marker (e.g. of microbial origins).

The marker can be used as a proxy to detect the presence of microorganisms. It is usually a part of
the microorganism or a chemical it produces during growth.

A protein is developed to bind to the selected marker (the ligand) specifically. The protein-ligand
complex is unique as the two fit together like jigsaw pieces.

Proteins are immobilised onto specialised surfaces (membranes). As the liquid sample containing
the marker ligand is applied on the membrane, it will migrate through it and bind to the protein which
carries a signalling molecule. This is what generates a distinct test line signal. The higher the amount
of the marker in the sample, the more intense the test line. The test line intensity is used to confirm
whether the microorganism is present and determine the quantity of it. LFT is a common tool for
detecting levels of specific ligands in clinical settings for
medical diagnosis. For example, it is used to precisely
measure blood insulin levels to check for hypoglycaemia,
hormones for prostate cancer or drugs used in sports doping.

Rapid lateral flow testing is used all over the world and was
especially highlighted recently as we have been using it for
COVID-19 testing.

How rapid lateral flow testing is used in FUELSTAT® One?

LFT technology was discovered in the 1950s and has evolved into being a
key method in cutting-edge scientific research. FUELSTAT® One has
adapted this technology into a fully quantitative test to identify
microorganisms that contaminate fuel systems.

We are targeting groups of carbohydrates (sugars) that are found in all microbial types (bacteria,
filamentous fungi, and yeasts), and thus can be used as generic markers for microbial contamination
in fuel systems.

FUELSTAT® One consists of a single assay on one test cassette used to measure the combined
presence of bacterial and fungal contamination in fuel and fuel-associated water.
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The FUELSTAT® One test kit plate
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The principles of the lateral flow test in FUELSTAT® One

FUELSTAT® One uses a protein called Mannose Binding Lectin (MBL). Lectins are a special class of
proteins widely distributed in nature, which selectively recognise and reversibly bind to carbohydrates
through their binding sites. In humans, lectins provide the first line of defence against microbial
infection before adaptive (immune) response is fully activated.

Lectins contain finger-like structures which have recognition domains for specific groups of
carbohydrates. The MBL used in FUELSTAT® One has the highest specificity towards mannose,
galactose/N-acetylgalactosamine and N-acetylglucosamine based carbohydrate structures. These
are sugars widely found in both bacteria and fungi, thus serving well as generic microbial markers for
microbial contamination in fuel systems.
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FUELSTAT® One uses a “sandwich assay” type test:
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2.This is then applied onto the lateral flow device (LFD) and as it flows through, it mixes with the
MBL (the protein) which has the capacity to bind the above-mentioned carbohydrate structures
(ligand). The MBL molecules have been labelled with a gold particle that is red in colour. The
MBL-gold complex will then flow through the test strip to allow for binding to the test and
control lines.
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3.0n the device there is a test line “T”, with a known quantity of MBL embedded in it. The MBL-
gold-ligand complex binds to the MBL immobilised on the test line, generating a test line signal.
The higher the ligand amount in the sample, the more intense the test line signal.
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4.To verify the validity of the test and ensure that there is sufficient reagent flow along the test
membrane there is a built-in control line “C”. When the reagent flow reaches that point a strong
line should appear to indicate proper flow.

5.The test is scanned by the FUELSTAT® app and the test to control line intensity ratio is
calculated. This is then converted to ng/mL relative carbohydrate concentration in the sample
based on incorporated in the app calibration curve data.
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Reading results of FUELSTAT® One test

FUELSTAT® One test results are read and interpreted by a free FUELSTAT® Result
app available to download by all users on iOS or Android.
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The overall result will be split into the following 3
categories.

Result Detail
FUELSTAT® One

22 Jan 2024 @ Na Entry
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Heavy Contamination
The relative level of contamination is indicated
e —

by a black line on the coloured scale.

XX ng/mL
Relative carbohydrate congentration in the sample

The quantitative value of relative carbohydrate
concentration is expressed in ng/mL.

You have the option of putting any notes here
about the test.
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What advantages does FUELSTAT® One technology give me?

FUELSTAT® One identifies the presence of microorganisms via the specific groups of carbohydrates
(sugars) that are found in all microbial types (bacteria, filamentous fungi, and yeasts), and thus can
be used as generic markers for microbial contamination in fuel systems. These carbohydrates are
produced in numbers when microbes are most active, usually during the formation of biofilms, which
is when these microbes become problematic in fuel systems. Individual free microbes that may be
found naturally in the surrounding environment and could easily contaminate a test, will generally not
be detected. Sterility and cross-contamination of tests are therefore less of an issue than other
techniques.

FUELSTAT® One will give results as negligible, moderate, or heavy levels of contamination, reflecting
IATA guidelines. In addition, the results are expressed on a sliding scale and in quantitative form,
allowing users to make their own assessment on the growth of contamination in a tank over time and
analyse trends. Fuel system management can be developed to ensure tanks are kept problem free.

Lateral flow tests are inherently quick, simple and reliable. This technology

is prepared and enclosed in the cassette allowing the test to be done in
20-30 minutes, on site and with minimal training. By measuring the _:_:\ :
presence and intensity of test lines, the FUELSTAT® Result app is available - 20 Min -
to help read the tests, record and communicate data, so that work can be ‘:, ;
done in solo conditions and multiple locations.
s i \
fests sold . over . morethan { more than
120,000 150 400 10
PEr annum countries airlines major oil
globally ;. companies
........................................... FUELSTAT@ SAVES
cost reduction, less
effort, lesstime labour hours saved
50% +1,000,000
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TRIED. TRUSTED.
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Who we are:

FUELSTAT® fuel tests are developed, manufactured and marketed by Conidia Bioscience Limited.
Based in the UK, Conidia Bioscience Limited was founded in the early 2000’s by experts in
immunoassay techniques and holds the internationally patented intellectual property for FUELSTAT®.

FUELSTAT® Result is hosted by Conidia Bioscience Limited and its service partners on secure servers
and does not share any data with third parties.

Where to find us:
FUELSTAT® is distributed globally by a network of specialist distributors covering the major sectors.
Contact info@conidia.com who will arrange for a distributor to support you.

HEADQUARTERS & GLOBAL SALES OFFICE US SALES OFFICE
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