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Thin: < 0.05 Pas
Nectar like: 0.05-0.35 Pas
Honey like: 0.35-1.75 Pas
Spoon thick: >1.75 Pas

extended rheological properties, which has
an effect on such a complex flow as
swallowing represents.

In the present study shear and
extensional rheology of various commercial
thickeners for dysphagia management have
been determined, with specific emphasis of
demonstrating the effect of fluid elasticity
on safe swallowing6.
RESULTS AND DISCUSSION
Fluids with thickeners from the major
suppliers
in
the
dysphagia
were
characterized regarding shear rheology
(viscosity, yield stress and first normal
stress difference) using both a laboratory
rheometer and an in-line ultrasonic tube
viscometer7. The latter was used to assure
similar flow conditions as the flow through
the swallowing tract (pharynx and
esophagus). Commercial thickener solutions
were compared to model fluids (Newtonian,
Boger and shear thinning) 6. The extensional
viscosity was determined using Hyperbolic
Contraction Flow6 at fixed Hencky strain. In
order to compare at equal conditions the
concentration of thickener was adjusted to
give an apparent shear viscosity of 0.55 Pas
at 50 s-1.
The commercial thickeners showed
different behavior in both shear thinning,
yield stress and first normal stress
difference, and even bigger differences in
extensional viscosity. The fluids containing
xanthan displayed in general higher
elasticity as expressed by the extensional
viscosity than fluids based on starch.
CONCLUSIONS
The main conclusion of the study is that
rheology is needed in the area of clinical
dysphagia management. It is not sufficient
to specify an apparent shear viscosity at a
single shear rate because the fluid foods and
thickened drinks vary considerably in their
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