in terms of the identification of accurate analysis of deep cancer genomic datasets to
biomarkers for a specific cancer type. As identify actionable variants and therapeutic
we move into an era of personalized and options in a clinically timely manner for
precision medicine that involves deep individual patients®.

and multi-omic profiling of each cancer Despite the limitations of these studies,
patient, this current limitation can be such as the need for longer-term patient
addressed through large data sets and more  surveillance, they take a major step

advanced machine- and deep-learning forward in highlighting the progress of
algorithms, presuming there is a will cancer diagnosis, predicting prognosis
among all concerned to share the required and identifying patients that would likely
information more openly than is currently ~ require aggressive therapeutic options.
practised’. As the current study has With our aging populations comes the
successfully demonstrated, the combination — dramatic increase in the incidence of cancer.
of a range of platforms is inevitably According to Cancer Research UK, one in
essential for more precise and informed two individuals will develop cancer at some
diagnosis of cancers. A recent study utilized point in their lives’. However, through the use
a combination of conventional tumour of biomarkers such as ctDNA methylation
DNA assays, bioinformatics tools, as well markers and prediction of prognosis, the goal

as cognitive computational systems for the of defeating cancer, or at least turning it into

a treatable disease through early detection, is
evidently coming within reach. a
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GET A GRIP

Given how much we navigate the
world by touch, it’s surprising

how reliant on empiricism an
understanding of haptic sensation is.
It’s a complex interface that our skin
makes with the world, in comparison
with our optic, auditory, olfactory and
gustatory sensory apparatus. With all
of those senses, the brain does a great
deal with the raw neural signal, not
least in simplifying by categorization:
making distinctions of colour or basic
tastes such as sweet or sour, say. Some
haptic categories are clear enough:
rough/smooth, hot/cold, hard/soft. But
we make subtler distinctions between
the feel of materials too, the criteria for
which are less obvious.

Such evaluations are crucial in
efforts to create haptic touchscreens,
for which mechanical manipulations
such as vibrations might be used to
elicit a different tactile sensation from
the same material substrate. How can
illusions of this kind be generated?

That task looks somewhat
harder in the light of the finding of
Dzidek et al. that touch contact may
have substantial time dependence’.
We might be inclined naively to
imagine that a finger pressed to a
glass screen establishes a contact that
remains subsequently unchanging.
But Dzidek et al. show that the
contact area may evolve over tens of
seconds — even though the apparent
macroscopic area over which fingertip
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and glass maintain intimate contact
stays the same.

The methodology is charmingly
simple in principle: the researchers
measure the time evolution of
fingerprints on a glass prism, using
total internal reflection. The prism is
pressed onto the subjects’ finger pads,
rather than vice versa, to control the
loading. While the gross contact area
remains constant as soon as loading
is completed, the actual contact area
measured from image analysis of
fingerprints slowly increases for up to
20 seconds afterwards, according to an
exponential (first-order) rate law. The
coeflicient of friction increases in a
concomitant manner, while the normal
load declines.

The reason for these observations,
Dzidek et al. conclude, is that the
material properties of the skin itself —
the so-called stratum corneum, made
up of the elastic protein keratin —
change over time. Keratin contains
some proteins in a crystalline state
interspersed among others that are
amorphous, and the amorphous
component is known to be sensitive
to moisture®. As sweat is excreted
between the skin and the glass surface,
the keratin is therefore softened,
bringing more of the ridges on the
finger pad into direct contact.

This situation contrasts that for
a soft elastomeric surface. Using the
same techniques for a transparent
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silicone, the researchers show that the
real contact area reaches its saturated
value as soon as loading is complete
and stays constant thereafter, as does
the coeflicient of friction. For this
reason, we feel instantly that we have a
good grip on a pen with a thin rubber
sheath but not with one made from
hard plastic or metal. The asymptotic
coefficient of friction is also likely to be
lower in the latter case.

One question left unanswered at
this stage is whether these aspects of
tactility are adaptive or incidental.
Might there be some advantage
to a touch interaction that slowly
increases its friction for some
surfaces? Or have we, conversely,
evolved the materiality of our devices
to suit our biology? 0
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