Case Study Template – Centre for Sustainable Healthcare (2022). 

Dr Kershaw’s Hospice
[bookmark: _Hlk109373713]Oxygen PSA Generation Plant
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[bookmark: _Hlk109314001]Greener Palliative Care Award Domain 
[bookmark: _Hlk109313816]Please identify (more than one option may be selected)

	Organisation and leadership
	☐	Supply chains, equipment and procurement
	☒	Medicines, models of care and patient pathways
	☒	Travel and transport 
	☒
	Facilities and estates 
	☒	Engagement
	☐	Food
	☐	
	

	Please give the numbers for standards this case study provides evidence for e.g. 1.1a; 2.3b
 2.1a, 2.3a, 3.2a, 4.3a, 5.1a


[bookmark: _Hlk109313980]
Key message / aim

Generating oxygen on site increases a hospice’s environmental and financial sustainability.

[bookmark: _Hlk109313991]What was the problem? 

In 2021, Dr Kershaw’s Hospice opened a new Inpatient Unit featuring a piped oxygen installation. Oxygen was fed into the system from pressurised cylinders delivered by BOC. Within months, we became aware of multiple problems associated with this setup:
1) Logistical challenges: Oxygen cylinders would run empty at inconvenient times (e.g. weekends, night periods), triggering an alarm on the ward. Facilities staff came into the hospice in their free time to change empty cylinders for full ones.
2) Patient safety concerns: how do we ensure that oxygen dependent patients always have the oxygen flow they require? At times of higher usage, the capacity of the cylinders was insufficient to last a full weekend. How do we know when the oxygen will run out? We implemented some workarounds (staff taking twice daily pressure readings and using a calculator tool to estimate the remaining time to empty)
3) Cost implications: BOC operate a triple charging system: oxygen refills, cylinder rental and delivery charge. Even at a modest estimated average oxygen flow of 15 litres/min for the entire unit, those costs were in the region of £54,000 per year.
4) Environmental impact: we looked at the life cycle of pressurised oxygen cylinders. Compressed oxygen is generated in one place, filled into cylinders and transported to a storage facility. On order, it is then transported to the customer on be back of a lorry and empty cylinders collected. This process has a significant adverse environmental impact. Every year, we needed over 700 cylinders in 70 deliveries. 


What was the solution? 

There was a time in 2021 when we briefly considered decommissioning our piped oxygen system altogether. We then developed a whole string of “patches” and workarounds: we invested in changes to the manifold, in order to fit more oxygen cylinders of a higher capacity. Even then, our oxygen would frequently run out on a bank holiday weekend. We had facilities staff attend regularly on their weekends to swap cylinders. Or, we would swap half-empty cylinders for full ones, with the result of either wasting remaining oxygen or having a whole new risk of storing part-used cylinders that nobody knew how full or empty they were.
In 2025, we made a strategic decision to start producing our own oxygen: We worked with an industry partner that builds medical grade oxygen generation plants, e.g. for NHS hospitals in the Channel Islands. We are now the first hospice in mainland UK to have its own Oxygen PSA Generation Plant. This has had major environmental and logistical benefits and is projected to deliver a return on investment within only 5 years.

What were the challenges?

Being a trailblazer in such high-cost development comes with its stresses and challenges. We could not draw from the experience of similar providers. Our cylinder supplier BOC did everything in their powers to make us doubt ourselves and put us off the change. The highly specialised company that designed and built the plant for us originates from mainland Europe, and regulations, requirements and certifications between EU and UK differ since Brexit. The company was still in the process of applying for MHRA accreditation of their device at the time of us entering into dialogue with them. The cost was more than £100,000. The burden of responsibility for investing such large sum in a system that is not standard in our line of business weighed heavy. Our Board of Trustees understandably had many questions and request for further assurance. The Chair of the Board and our Medical Director went on a fact-finding mission to Cambridgeshire to inspect a live oxygen PSA generation installation in a large veterinary hospital, to better understand size, noise levels and, crucially, customer satisfaction and reliability. The entire process took approximately 18 months from first contact to completion.

What were the results/Impact?

Patient outcomes: 
Oxygen is now available at a flow up to 220 litres/min, at all times and without interruption or the need for monitoring / servicing. Purity exceeds HTM02 standards. There is a permanent oxygen reserve and multiple other tiers of contingency, should the oxygen generation ever fail.
Population outcomes:
Reduced traffic, better carbon footprint
Environmental impact: 
Our 12-bed Inpatient Unit has an estimated average total oxygen usage of 15 liters/min. Per year, this amounts to 7.9 million liters of oxygen.
The historic process of ordering pressurised oxygen cylinders from the supplier had a total carbon footprint of 3.8 tonnes of CO2 per year, 1.4 tonnes of which accounted for the production of this oxygen volume and the remaining 2.4 tonnes on the filling of 727 W-size cylinders and transport to us as the customer in 70 separate lorry deliveries per annum. 
The oxygen PSA generation plant lowers the carbon footprint to 1.2 tonnes of CO2 per annum, which is a 68% reduction and equivalent to permanently removing a diesel vehicle from our roads.
Social impact: 
The project has freed up nursing time and resolved all challenges associated with oxygen cylinders running empty during night / weekend periods.
Financial impacts:
Under the previous (pressurised cylinder based) system, the combined cost of oxygen refills, cylinder rental and delivery charges was in excess of £54,000 per year. The cost of electricity and the service contract for the oxygen generation plant is just over £14,000 per year. 
The oxygen generation plant has an anticipated lifespan of 20 years. We are projecting to achieve full return on investment within 5 years, followed by significant cost saving from year 6 onwards.
What were the learning points?

Innovation requires patience and perseverance. Concerns about the unknown can be overcome through robust exploration and diligence. Projects like this are well-suited for grant applications. Invest-to-save projects can be a useful tool for hospices in higher-revenue years (e.g. large legacy), saving running costs in future years that might be less financially favourable.

Next steps 

The project is complete. The machine has no parts that require maintenance or servicing by hospice staff. It simply “works”.

What the team and/or patients and carers had to say

Nurses no longer have to check pressures in the oxygen manifold twice a day and calculate the time when oxygen cylinders are expected to be empty.
Facilities staff no longer have to attend the hospice in their free time to voluntarily change cylinders.
We no longer have to convert patients to mobile concentrators in situations where we are at risk of having insufficient oxygen supply for a (bank holiday) weekend.
From a patient and carer perspective, oxygen seamlessly emerges from the outlet next to their bed, without interruptions, without alarms going off and without there ever being a need to use a mobile concentrator. This is the best possible patient experience we can aim for.

Resources and references 

https://oxysystems.co.uk/oxygen-generator/

Want to know more?

Contact 1: 
· Name: Dr Matthias Hohmann
· Role: Medical Director
· Email: matthias.hohmann@drkh.org.uk
· Location & NHS Region if within the UK: Oldham, Greater Manchester, North West England
· Partner organisations involved: Oxysystems Ltd
· Has this project or story been made public in any form before? Hospice newsletter

[bookmark: _Hlk109314135]If available, please provide details of an additional contact to best enable others interested in your project to reach you in future.  

Contact 2:
· Name: David Dawson
· Role: Support Services Manager
· Email: david.dawson@drkh.org.uk
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