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Raising the hypothesis that paper is overdesigned for its current applications
(communication, packaging and tissue) and
that Kraft bleach pulp behaves virtually as pure
cellulose can open a wide array of newapplications. Among those are paper biodiagnostics. Cellulose is well known for the
strength it provides to the tree, for its
hierarchical structure that has led to
nanocellulose innovation and to be hydrophilic
and polar. However, how cellulose
hydrophilicity and polarity can raise opportunity
for innovation has not fully be sized. This is the
topic of this presentation.
We have modelled, from first principles, the
wicking kinetics of sessile droplets on paper
and validated the model with various liquids.
Modelling the kinetics of coffee ring formation
with colloids suspensions also nicely matches
our experiments with latex suspension.
However, blood wicking on paper and their
coffee ring formation behave completely
differently; this is due to effects of protein
adsorption combined with the biconcave shape
and deformability of red blood cells. The
interaction cellulose-proteins are strong and
unique; these affect the behaviour of enzyme
and antibody immobilized on paper for
diagnostic applications.
The first part of the presentation will review the
fundamentals controlling the protein-cellulose
interaction. The second will present how
cellulose-enzyme and antibody interactions has
been engineered into novel biodiagnostics. Two
examples are analysed. The Blood typing paper
device (GLIF) highlights the importance of
antibodies, while the Fibrinogen paper
diagnostic focuses on enzyme-based
diagnostics. A perspective on new concept and
technology for paper biagnostics will conclude
the presentation.

