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Introduction:
Invasive mechanical ventilation is one of the hallmark treatments of intensive care therapies and is a life sustaining treatment. Patients receiving invasive ventilation however, are at risk of an increased sputum retention in the lower airways. Sputum retention can result in complications such as infection, atelectasis, large airway obstructive and ventilatory failure. There have been many strategies employed to reduce the sputum burden for patients, however many of these strategies are not based on sound evidence. 
The reasons for a lack of clear evidence are multifactorial, however, includes challenges in identifying a measurable end point to assess treatment efficacy. By using advances in rheological testing and FTIR (Fourier transform infra-red) we aim to characterise changes in sputum from mechanical ventilation and also set a benchmark testing method to test clinical interventions. 
Aim:
Primarily this study aims to observe and describe molecular and biophysical changes in sputum in the invasive mechanically ventilated patient.   
Methodology:
This is an observational research study. Patients were recruited from the intensive care unit at Royal Glamorgan Hospital. Patients were enrolled if they were mechanically ventilated within the intensive care unit for any indication. Daily sputum samples were obtained. These samples were sent for two separate tests. Firstly, rheological testing which is an objective measure on the sputum viscoelastic properties. Secondly, testing on molecular composition via FTIR.      
Results:
Results are currently being analysed with all testing processed. So far in the study, there have been several challenges. Firstly, a number of confounding variables have affected sputum samples. For example, the decision to start mucolytic therapy was at the discretion of the clinician, resulting in different use in different patients. Secondly, sputum sampling was inconsistent. For many of the patients in the study we were unable to collect enough sputum to reliably run the required testing This has resulted in fewer data points per patient than intended.

Conclusion:
Conclusions have not yet been made due to processing of results. Using results, we hope to identify potential treatment options, identify patients who are at greater risk of sputum burden whilst ventilated and finally to see if any interventions employed resulted in a measurable change to sputum properties.  
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