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focuses on a rapid solution (<15 minutes) with little hands-on time, so as to be
used at point of care in an intensive care unit by paramedics and General
Practitioners
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Ahighiy_ihtegrated and sensitive POrous Sllicon based lab on a chip for

multiple quantitaTIVE monitoring of Food allergies at point of care

Food allergy as a condition and current diagnostic methods

Food allergies can provoke clinical reactions whose most severe is
anaphylaxis, with respiratory. and/or cardiovascular problems that might
result in death. They-are common in 1-2% of adults and up to 8% of children,
corresponding to a serious public health problem that affects over 15 million
people in Europe from infants to the elderly and its prevalence is increasing.

The skin prick test is the most commonly used test for
allergy diagnostics. However, this test has its limitation
in patients with severe allergic reactions (anaphylaxis),
eczema, taking anti-histamines and young children,
where the _tests are difficult to administer.
Unfortunately, food allergy is most frequently seen in
young children with eczema and/or severe reaction in
the past.

Therefore, blood based tests, mostly using the FEIA, RAST and ELISA
techniques are often used. These tests are normally performed as a
laboratory test using sent-in blood samples. On the other hand point-of-
care (PoC) devices exist; however, they are currently able to assay only
few allergens at a time. Other immunological blood tests, using enzymes,
are now superseding the original methodology. Moreover, the existing
market PoC products provide at best semi-quantitative determination of
allergy sensitization.

Lab-on-chip technology for rapid and low cost quantative
determination of hundreds of food allergies

POSITIVE is developing a state-of-the-art diagnostics Lab-on-a-Chip platform via an
integrated microfluidic sample preparation technique capable of serum preparation from
whole blood of volumes, <100ul. A final prototype consisting of a packaged biochip and
reader will be used on clinical samples in order to determine sensitization to allergens
such as that for hen’s eggs, cow’s milk, peanuts, wheat, tree nuts, fish, sesame, and
shrimp ingestion.

Project Innovation to date

The project has just completed its second year and it has made some great advances
against very difficult challenges, proof of that coming recently in the form of successful
bio-sensing experiments. In working towards the readiness of technologies necessary for
realizing the-Positive instrument we have developed technologies that not only offer
functionality that the machine requires but will also have numerous applications across
many areas of life. Such advances include:

*  Development of a reliable and reproducible process to obtain
porous membrane with highly tailored structural properties
(thickness, porosity and«pore size) and that shows a fluidic-
friendly behavior:

* The development of«OSTE materials. OSTE is the first
polymeric material developed specifically for the needs of
microfluidic devices. We envision that OSTEs will be a very
strong alternative for rapid prototyping of microfluidic devices
thanks to rapid turnaround, high yield and properties very
close to those found in the final commercial products.

* Development of a proprietary robust polymer coating that
makes the surface functionalization of sensors easier, faster
and reproducible, enables a high probe density and has a
good stability. The area of potential applications is very
diverse and large.

* A module developed for blood filtering that enables several
100 ul of whole blood to be filtered and plasma to be
generated for subsequent analysis. This will find uses in lab on
chip applications which require alternatives for plasma =
extraction from whole blood samples which is currently done
in dedicated laboratories by centrifugation.

* The development of an instrument based on multiple spot
phase change measurements on a flow through membrane.
This overcomes limitations found in solid surface, planar assay
systems which have to be incubated for long periods of time
for the molecules of interest to be captured at the sensing
surface.




