Rheological characterization of in vitro digested tube feed to minimize aspiration risk
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Background and Motivation: Dysphagia is a possible indication for tube-feeding1. Vomiting and aspiration are complications known from tube-feeding individuals2. Vomiting food may cause aspiration by being transferred into the respiratory system following the path stomach → larynx → respiratory system or via stomach → oral cavity → larynx → respiratory system. The motivation of this study is to approach the following vomiting-related questions with the help of rheology:

1. How to optimize the structure of tube feeding formulations, e.g. by a defined protein, fibre and carbohydrate composition to minimize the risk of aspiration?

2. How to identify time periods after feeding with increased risk of aspiration?

Materials and Methods: The break-down of food in the stomach involves peristalsis as well as enzymatic and acid hydrolysis3. Gastric motility and gastric secretions vary over time4 and structural changes at the food-gastric-juice-interface are time dependent5. We apply bulk rheological characterization to commercial tube feed including milk, milk and soy proteins and banana juice that were digested using the following three approaches:

1. Ex-situ digestion using a rheometer cup equipped with a multi-blade stirrer

2. Ex-situ digestion using digestive solutions mimicking digestive fluids
3. In-situ digestion using a rheo-dialysis system consisting of a chamber through which fluid (e.g. water, acid) flows and which is closed at the top by a paper filter and a perforated plate. The tube feed sample is placed on this plate and the fluid can diffuse through the filter into the sample while the fluid is pumped through the chamber at a constant flow rate.
Results and discussion: Results from the three approaches are shown in the form of amplitude and frequency sweeps as well as time sweeps during in-situ digestion. We discuss the findings from the respective approaches regarding changes in sample structure by adding acid and digestive solutions, observable effects of dilution and energy input due to shear. In addition, we discuss the relevance of the observed rheological changes of the materials regarding the possible assessment of aspiration risk.
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