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Abstract: The transient plane source technique was used to achieve the miniaturisation and optimisation of the
HTM sensors. Different designs and substrates have been tested to optimise the thermal conductivity, diffusivity
and distribution. The efficiency of the planar heaters as a platform for biosensors were tested with milk,
containing varying amounts of fat content. The transient plane source technique can be the first step towards a

ready-to-market product based on HTM.
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Introduction

The heat transfer method (HTM) is a promising
technique that is able to detect single mismatches in
DNA, small molecules, the phase transition of lipid
vesicles and cells without the necessity of labelling
the analyte. Without the loss of specificity or
sensitivity the label-free technique is easier,
cheaper and less time-consuming. With HTM the
thermal resistance of the bioreceptor is measured.
The thermal resistance will increase upon binding
the target to the receptor. It is also possible to
detect several analytes simultaneously on the same
substrate[1].

The current HTM setup is far from being hand-held
and cumbersome to transport. The transient plane
source (TPS) technique, which meets the ISO
standard (ISO/DIS 220072.2)[2], can make it much
smaller. It consists out of a planar heater (Figure 1)
whose temperature is being monitored during and
after high current pulses by making use of its
temperature-resistance relationship. The rate of
cooling down or warming up is a measure for the
thermal resistivity and thermal capacity of the
bioreceptor layer. By dividing the planar heater into
segments several analytes can be detected at once.

Results and Discussion

Several designs have been tested extensively, in
order to obtain a uniform heating pattern. The
transient plane sources were inspected with a
thermal imaging infra red camera (FLIR X6580sc).

The planar heaters have been developed on a
multitude of substrates. Printed circuit boards
which were bought commercially and flexible
substrates (e.g. PET, Kapton© tape) on which a
heater was printed with SunTronic Cabot silver
nanoparticle inkjet ink from SunChemical.
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Figure 1: Transient plane source inkjet printed
with silver ink onto a PET substrate and sealed
with polyimide film.

The specific heat and heat conductivity of the
substrate should be taken into account. During heat
conductivity measurements of milk, the measured
data indicates the different amount of fat content.
However it also contains unwanted information
about the substrate. Therefore the substrate should
have a very small specific heat together with a high
thermal conductivity.

Conclusions

The TPS technique optimises and miniaturises of
HTM for alternatives to flowcells, e.g. dipstick
devices. Different kinds of substrates can be used
but the specific heat should remain small and the
heat conductivity very high.
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