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In a world of finite resources, the medical product  
industry needs to consider environmental aspects  
in all lifecycle phases – without compromising on  
product quality. As part of its MRI business, Siemens 
Healthineers has been exploring circular economy 
pathways for two decades now, including repair  
services, a leading refurbishment and upgrade port- 
folio that helps to reduce the need for raw materials 
and complex logistics – and, of course, recycling. 

The main components of an MRI are the magnet, the  
gradient coils, the radio frequency coils, the local coils,  

the patient table, the electronics, and, of course, the cover 
that holds the various components together. When it 
comes to circular economy pathways in the MRI business, 
one important distinction is whether components can  
easily be replaced without disassembling the whole  
system. “Components that can be easily replaced are  
potentially repairable,” says Martin Vitzthum, Head of  
Process Planning for coils at the Siemens Healthineers  
Magnetic Resonance Imaging Unit. “This is why we are  
offering repair services for a broad spectrum of MRI  
components, especially local coils, but also electronics,  
and patient tables.”

1   These images show the building  
steps during the Fit-upgrade of a 
MAGNETOM Trio a Tim System (1A). 
After removing all the old system 
components (1B) the installation of the 
new MAGNETOM Prismafit components 
was carried out by introducing the new 
gradients (1C) the new Tim covers (1D) 
and examination table (1E).
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Local MRI coils:  
What can be repaired will be repaired
Repair services for components that are subject to regular 
wear and tear are not only about environment, but also 
about quality, according to Norbert Gebhardt, who heads 
the Local Coils Production Team at Siemens Healthineers  
in Erlangen. Damaged local coils sometimes return in a 
pretty dire state. But customers nevertheless expect to get 
them back as good as new: “Whether repaired or new, a 
coil that we deliver will be produced according to highest 
quality standards, and tested thoroughly. This is why the  
60 employees who produce the new coils are the same 
who repair them.”

Local coil production is a relevant subunit of the MRI 
business. Martin Vitzthum estimates that, on average,  
every MRI customer uses eight to ten different local coils 
for various types of examinations. Some might even need 
up to 15. There are head coils, body coils of all kinds, and 
contour coils, which are flexible like a blanket. All in all, 
about 21,000 local coils leave the Erlangen production  
site every year. About 11,000 of them are totally new, the 
other 10,000 have passed the repair cycle. “Approximately 
40 percent of local coils with defects don’t need to be 
thrown away but can be repaired,” says Vitzthum. “This is  
a relevant contribution to better sustainability.” In fact, the 
share of repaired coils could be even higher. But there are 
countries where regulators make it impossible for hospitals 
to accept repaired coils. In this case, there is no other  
option than to send new ones. 

A circular economy approach for local coils makes a lot 
of sense, according to Gebhardt, because the coils contain 
finite resources. This includes standard metals like copper, 
but also several rare-earth elements. As important as re-
ducing the use of finite resources is, Gebhardt emphasizes 
that the benefits they create go beyond sustainability: “Re-
pairing helps us learn about how customers use our coils.  
If certain problems occur again and again, the product will 
be adjusted so that customers will receive a better product 
in the end.” Quality, in other words, has a sustainability  
dimension in itself, since components that need fewer  
repairs will need less transport and less (re)packaging. 

Packaging is another area that Siemens Healthineers 
employees are scrutinizing for potential waste reduction 
and improved sustainability: “We are thinking about  
moving away from foamed plastic towards more environ-
mental-friendly materials,” says Gebhardt. This would  
reduce the amount of chemicals needed, but has to be 
done carefully: “At the moment, there is practically no 
transport damage with the 21,000 local coils that we  
deliver.” A ‘greener’ packaging that results in more damage 
during shipping and thus more reconsignments won’t  
help Mother Nature.

The MRI sustainability lifecycle:  
From upgrading … 
We are leaving the world of mobile components and  
turn towards the MRI system itself. There are different  
avenues that Siemens Healthineers is exploring in order  
to limit the amount of raw materials required, to extend 
the lifetime of its scanners, and to re-use any components 
that can be re-used as often as reasonably possible. A very  
important service offered for many MRI machines is the  
on-site upgrade service. Take for instance a MAGNETOM 
Avanto 1.5T MRI system: first introduced in 2003, it  
can be ‘rejuvenated’ in the hospital where it is installed to 
become a MAGNETOM Avanto Fit or even a MAGNETOM 
Sola Fit – in other words, a scanner that is one or even  
two generations younger.

The sustainability dimension of this on-site upgrade 
service often goes underestimated, according to Lars  
Drüppel, Vice President Product Lifecycle Management  
at Siemens Healthineers. It means that a customer who  
requires a more modern MRI system does not necessarily 
have to order a completely new one. This will avoid energy- 
intensive shipping, and also all the construction work  
that comes with newly delivered MRI systems. “We are  
the only MRI company worldwide that is able to offer this 
kind of service on this scale,” says Drüppel. “In fact, we  
are anticipating possible upgrades for every MRI that we 
bring to the market.”

Upgrading an MRI scanner on-site takes approximately 
two to three weeks, says Jan Chudzik, Head of Installed 
Base Business MRI at Siemens Healthineers. This is  
considerably less than the construction work that would  
be needed when buying a new one. “Less down-time  
is an important argument for the upgrades,” adds  
Patricia Gehrlein, Project Manager Market Access at  
Siemens Healthineers. “A MAGNETOM user can get back  
to business-as-usual quicker with an upgrade than with the  
purchase of a totally new system.”

Going for an upgrade means that more or less every 
component of the old MRI is dismantled, bar the magnet. 
Leaving the magnet on-site is possible because it is ex-
tremely durable. “Such a magnet can last 20 years and 
more,” explains Chudzik. “There are very few magnets that 
act up early on. These, we wouldn’t upgrade. But once a 
magnet has been out in the field for ten years and worked 
reliably, it can easily be used for another ten.”

… and refurbishing …
Refurbishing is another option to make the MRI business 
more sustainable. In contrast to upgrading, refurbishing 
means that the MRI system returns to the production site. 
The result of the refurbishing process is an MRI scanner  
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of the same type as the original one. It uses as many of  
the original systems components as possible, thereby  
balancing environmental as well as business perspectives. 
In the end, an “ecoline” label is added – which indicates 
that the MRI scanner is an environmentally-friendly,  
refurbished one. 

“Refurbished MRIs are by no means just second-hand 
systems,” says Lars Drüppel. “Our goal for ecoline MRIs  
is to provide MRI scanners that are as good as new.” To  
get there, the original MRI is disassembled into its main 
components. And each component is refurbished at the 
production site of the original components. “This means, 
for example, that all returning magnets are sent back to 
our magnet factory in Oxford, UK, where our colleagues 
refurbish them and then return them to us.” Similar to  
the repair service of the local coils, the ecoline MRIs run 
through the same production lines as the new MRIs, and 
they are assembled by the same teams of employees.  
“By doing so, we can guarantee highest quality standards. 
The expected lifetime of an ecoline system is similar to that 
of any other system. The same specifications need to be 
fulfilled, and customers get the same guarantees.”

From a user perspective, refurbished systems are not 
only attractive because of the lower price. They can also be 
helpful in institutional consolidation efforts: If a hospital 
wants to standardize its MRI fleet, it might want to buy  
systems of a type that they own already instead of always 
going for the latest generation. 

A problem remains, though, and this is again similar  
to the one faced by repair services: In some countries,  
China for example, regulators do not allow for refurbished 
or upgraded MRI systems at all. There are other countries, 
where only privately owned, but not public institutions can 
order refurbished medical products. 

… towards professional recycling by 
experienced partners
Not every MRI can be refurbished, and not always is an  
on-site upgrade possible or sensible. At a certain point,  
late in the lifecycle of an MRI scanner, the most sustainable  
option is to buy a new one. Enter the recycling specialist, 
since, of course, an MRI system is not simply left at the 
landfill. “We process about 30,000 to 40,000 tons of elec-
tronic waste per year, and about 10 percent of these are 
medical products,” says André Roth, managing director of 
the disposal company Westarp in Aschaffenburg, Germany, 
a recycling specialist focused, among others, on metals.

Roth is an old hand at this business. Westarp has been 
cooperating with Siemens Healthineers on recycling for 
more than two decades. In MRI recycling, step one is  
to send a lorry to the hospital that wants to dispose of its  
scanner: “We collect between one and three machines  
every three weeks or so,” says Roth. “For each MRI, a  
specialized Westarp employee will have to work for about 
twelve hours to do the recycling.” In the beginning, this  
requires heavy machinery like hydraulic shovels and  
plasma cutting systems. Towards the end, metals are 
crushed, sifted and melted, and chemicals are used to  
separate some types of materials.

Roth estimates that between 40 and 50 percent of a 
typical MRI is steel or other iron-containing metals. Alumi-
num metal sheets are another relevant component. They 
make up about 15 percent, according to Roth. Steel and 
aluminum are sold directly to steel and aluminum mills. 
But there is more to MRI metals than that. The coils and the 
superconducting magnet wires contain copper, niobium 
and titanium. The usual approach is to crush the wires into 
a granulate material that is then melted. The result is liquid 
copper in different purity levels.

From a sustainability perspective, niobium is especially  
interesting, since about 90 percent of this metal is mined 
in only one country, Brazil. Unfortunately, separating  
niobium from copper and titanium is rather difficult. Roth 
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Visit https://www.siemens-healthineers.com/company/sustainability  
to learn how Siemens Healthineers help improve quality of life. 

says that some procedures were tried in the past to recycle 
niobium, but that they were too complex at the time. The 
tide could be turning now, though, with prices for raw ma-
terials on the rise: “Fact is, niobium is indispensable for 
medical products, so it is a good idea to try and recover it.”

Composite metals are necessary for super-conducting 
wires. Roth is aware of this, but nevertheless he regrets  
the trend in some industries to use ever more composite 
materials: “The more composite materials are used, the 
more difficult the recycling gets.” That said, he is glad to 
see that recycling research has been witnessing a renais-
sance in recent years. New technologies to separate raw 
materials are constantly being tested: “The goal is always 
to recover as many materials as possible, and to recover 
them as homogeneously as possible.”

In conclusion, there can be no doubt that sustainability  
has to be addressed in all industries, including the  
MedTech industry. Repairing, recycling and refurbishing 
should be part of every sustainability agenda, and so 
should efforts to reduce energy consumption and the  
need for finite resources – topics that have been covered  
in the two articles preceding this one. At the moment, 
healthcare is a major contributor to climate change – 
being responsible, for example, for about five per cent  
of CO2 emissions globally. The challenge is to improve this 
and other sustainability parameters without compromising 
on quality of medical care. This is not easy. But with proper 
expertise from companies that have a deep understanding 
of what medicine is about, it should be doable.
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