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Terahertz pulsed imaging (TPI) technology can be used to track a liquid front in-situ during the imbibition
of porous media such as pharmaceutical tablets and ceramic catalyst supports [1,2]. The method can resolve
relatively fast transport phenomena with a time resolution of less than 100 ms. It can also be used as a
non-contact and non-invasive quality inspection method to estimate the porosities of dry samples [3] with
potential applications, in particular, in the pharmaceutical industry.

One of the applications of interest is the investigation of the correlation between the liquid uptake kinetics
in pharmaceutical solid dosage forms and the resultant disintegration process. In the previously used experi-
mental setups, the imbibition process commenced by bringing water in contact with the bottom surface of the
sample using a flow cell. Given the design of the flow cell the deaggregated agglomerates largely remained
within a certain boundary from the tablet matrix and liquid ingress was restricted to the bottom surface and
not from the sides, which may affect the kinetics of the liquid uptake compared to the typical disintegration
process in dissolution medium where aggregates can freely erode in all directions during liquid ingress into
the tablet matrix.

In this study, we present a novel experimental setup for in-situ terahertz liquid tracking in pharmaceutical
tablets. This setup adopts a bespoke sample holder that exposes over half of the tablet surface to the liquid
medium. The new method exposes the tablet samples to its sides as well as its bottom face so that radial
as well as axial liquid transport can take place thus removing some of the constraints in the experimental
boundary conditions. We also introduce a novel terahertz signal analysis tool that compares terahertz time-
domain signals each other after applying a digital signal filter to identify and extract the subtle traces of the
water front in the tablet which allows us for the first time, without the need for any hardware modifications,
to investigate liquid transport in tablets up to 5.5 mm thick, compared to measurements that were previously
limited to roughly half the thickness.

The observations of this study for complex formulations of drug products suggest two-phase kinetics with
a linear function for the predominant phase whereas prior research on less complex formulations was able
to rationalise the liquid transport using a single power-law function based on the concept of Darcy flow in
porous media. The aim of our future research will be to explore the complexity of typical pharmaceutical
tablet formulations on the liquid transport and particle swelling processes that result in the disintegration
of the dosage form and to model the process based on physical understanding in order to develop predictive
capabilities to aid rational dosage form and process design.
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