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8	Early consumption 
of some sugary 
drinks increases  risk 
of adult obesity

13	Using drone 
technology to 
revolutionise lizard 
conservation

Computer  
game 
developed 
in Wales 
becomes 
global 
success 
Developed by graduates from the 
University of South Wales (USW) the 
game has captured the imagination of 
gamers worldwide, making headlines 
and securing top chart positions across 
major gaming platforms.
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Unravelling the impact of 
environmental bacteria
Research from Cardiff University, based on techniques adapted to prevent lung infections among 
people with cystic fibrosis, is helping to reduce contamination risk in industries worldwide.

Environmental bacteria, such as Burkholderia, 
are not only resilient but also versatile. In plants, 
they can be beneficial, protecting them from 
attacks by fungi and other pathogens. However, 
when these bacteria end up in the wrong 
place, they can be dangerous and even life-
threatening. They pose significant challenges 
due to their ability to survive and thrive in 
diverse environments, including man-made 
products and medical settings, where they can 
cause contamination. Additionally, their high 
level of antimicrobial resistance makes them a 
potential threat to vulnerable individuals. 

The team has adapted techniques 
originally developed to prevent infections 
among people with cystic fibrosis to 
detect bacteria in products such as 
cosmetics and toiletries, which are often 
manufactured in environments that are 
not completely sterile. By utilising DNA 
sequencing, researchers can detect and 
identify bacterial contaminants in these 
products, enabling precise and early 
detection of harmful bacteria that could 
pose serious health risks to consumers.
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The team at Cardiff University is dedicated to 
understanding the behaviour and impact of 
environmental bacteria, particularly when they 
find themselves in unexpected places. The focus 
of their research is Burkholderia, which spread 
rapidly among people with cystic fibrosis in 
the 1990s. Individuals with cystic fibrosis have 
weakened lungs due to their condition, making 
infections by bacterial pathogens like Burkholderia 
potentially fatal.

This research, now being applied on an industrial 
scale, has enabled global manufacturer Unilever 
to reduce incidents of contamination and 
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Innovation in personalised 
orthopaedic revision surgery
Hip, knee, and shoulder implants have significantly improved the lives of millions worldwide, 
restoring mobility and enhancing quality of life. 

With an ageing global population, the 
demand for joint replacement surgery is 
increasing, with projections indicating 
substantial growth by 2030. In England and 
Wales alone, over 100,000 primary total hip 
replacements are performed annually, with a 
predicted 129% increase by 2030. Similarly, 
the USA anticipates a rise of over 200%, 
while Australia projects a 134% increase by 
2030. However, 4-10% of these implants will 
require replacement due to issues such as 
implant failure, infection, loosening, or bone 
fractures. 

Amotio, a new company with research and 
development facilities in South Wales, is developing 
patient-specific precision solutions for orthopaedic 
revision surgery aimed at reducing surgical 
complexity and enhancing rehabilitation and 
mobilisation post-surgery.

In collaboration with a team of specialist orthopaedic 
revision surgeons and international universities, 
Amotio's research and development team is leading 
the product development, clinical evaluation, and 
medical device registration in global markets to 
revolutionise the surgical approach and outcomes.

This innovative device and surgical procedure are 
set to transform orthopaedic revision surgeries, 
improving patient outcomes, reducing surgical 
burdens, and helping patients regain their mobility 
and quality of life.

This patented solution integrates musculoskeletal 
personalised digital joint mapping and templating, 3D 
additive printing, and the development of specialised 
precision tools to create a comprehensive, highly 

effective, patient-specific solution. The process 
begins with a patient CT scan, enabling the surgical 
team to develop a digital template of the patient's 
joint for pre-surgical planning, leading to the creation 
of the patient-specific intelligent surgical guide and 
bone cement removal device.

A digital template of the patient’s joint, implant, and 
bone cement structure is created and approved 
by the surgical team, marking the first step in the 
patient-specific surgical planning process, tailored to 
the individual’s unique anatomy. Combining digital 
joint templating with 3D additive printing technology 
allows for the creation of an intelligent surgical 
guide for use by the surgeon during the intervention. 
Once created, the device is delivered in time for the 
planned surgery, ensuring precision and accuracy 
during the procedure.

Working in tandem with the surgical guide, a 
precision bone cement removal device navigates 
the confined space within the bone cavity. The 
two devices work together to enable targeted 
bone cement removal, improving the outcomes of 
orthopaedic revision surgeries.

“We are very excited to be developing this 
life-changing solution in South Wales. We 
also look forward to working with various 
health boards and universities as we seek 
to engage all stakeholders as much as 
possible.”

Iestyn Foster 
Chief Executive Officer

Contact
Amotio

w	amotio.health 
@	  Iestyn.foster@amotio.health
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Combining digital joint templating with 3D additive 
printing technology allows for the creation of an 
intelligent surgical guide for use by the surgeon during 
the intervention

One key approach for securing prosthetic implants 
is cemented fixation which incorporates the use 
of a resilient compound comprising polymethyl 
methacrylate (PMMA) - to ensure implant stability. The 
durability of bone cement presents significant surgical 
challenges, as it is difficult to remove.

For some patients, this could mean undergoing the 
complex and often painful process of revision surgery 
up to three times in their lifetime. Orthopaedic revision 
surgery is intricate and challenging for both patients 
and healthcare providers, often leading to delayed 
recovery and rehabilitation. These procedures not 
only affect patients' quality of life but also increase 
healthcare costs.
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ENVIRONMENT & ENERGY

66 million years of rise and fall in 
Shark functional diversity
New research by Swansea University and the University of Zurich has found that sharks retained high 
levels of functional diversity for most of the last 66 million years before steadily declining over the last 
10 million years to its lowest value in the present day.

Despite their current endangered status, these 
ancient predators have adapted to numerous 
environmental changes and survived multiple 
extinction events. Today, more than 500 species 
of sharks play vital roles in marine ecosystems, 
from apex predators to nutrient transporters. 
However, this research reveals that their 
functional diversity—the range of ecological 
roles they fulfil—has significantly declined over 
the past 66 million years.

Modern sharks are facing unprecedented threats 
from anthropogenic pressures (caused or influenced 
by humans), primarily overfishing, which threatens 
around 40% of living shark species. Rapid climate 
change, driven by human activity also poses a severe 
risk. Critical habitats are shrinking, and the ecological 
roles of sharks are being eroded.

Functional diversity in sharks can be assessed 
through dental characteristics, which serve as reliable 
proxies for body size, prey preference, and feeding 
mechanisms. Since sharks possess soft cartilaginous 
skeletons that are unlikely to fossilise, their teeth, 
which are hard and well-preserved in the fossil record, 
provide a crucial window into their past ecological 
roles. The researchers measured more than 9,000 
fossil and living shark teeth from around 500 species, 
gathered from museum collections and literature to 

chart changes in shark functional diversity throughout 
the Cenozoic era (66 million years ago to the present).

Lead author Jack Cooper, a PhD student at Swansea 
University, explains: “Measurements like tooth size, 
shape, and types of edges broadly reflect a shark’s 
functional traits such as body size and diet, allowing 
us to assess their functional diversity through time.”

The study revealed that extinct shark species 
contributed disproportionately to functional diversity 
compared to their extant counterparts. Extinctions of 
large apex predators, mid-sized suction feeders, and 
deep-sea predators resulted in significant ecological 
gaps. By quantifying the ecological contributions 
of individual species, the researchers determined 
that the observed decline was driven by the loss of 
ecologically unique and specialised species. Such 
losses included the extinction of the megalodon, the 
largest shark that ever lived, which was an apex super 
predator, an ecological role not played by any shark 
living today.


