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1.1 WHAT IS BIOMEDICAL ENGINEERING  

Biomedical engineering (BME) is dedicated to advancing human health 
and healthcare through the application of engineering principles to 
biology and medicine. This field plays a crucial role across the 
healthcare spectrum, from diagnostics and analysis to treatment and 
rehabilitation. It is increasingly recognised due to innovations like 
implantable medical devices, such as pacemakers and artificial joints, as 
well as cutting-edge developments like stem cell engineering and the 
three-dimensional (3D) printing of biological tissues and organs. 

Engineering itself  drives innovation across many industries, sparking 
breakthroughs that range from automobiles to aerospace, towering 
buildings to sonar technology. Biomedical engineering, specifically, is 
focused on advancements that enhance healthcare and overall human 
well-being. Biomedical engineers stand apart from other engineering 
disciplines that impact human health because they incorporate a deep 
understanding of  biological principles into their design processes. In 
BME, elements from mechanical, electrical, and chemical engineering, 
along with materials science, chemistry, mathematics, and computer 
science, are all combined with human biology to create innovations that 
enhance human health. This interdisciplinary approach enables 
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advancements ranging from advanced prosthetic limbs to ground-
breaking methods for identifying cellular proteins. 

Biomedical engineers contribute to various sectors within healthcare 
and related industries, and their job titles often reflect their unique roles 
or specialisations. For instance, professionals may hold titles such as 
‘clinical engineer’, who focuses on integrating medical equipment within 
healthcare settings, or ‘biomaterials engineer’, who develops materials 
compatible with the human body for applications like implants or 
wound healing. Other roles include ‘medical device engineers’, 
dedicated to designing and improving devices that diagnose or treat 
medical conditions, and ‘rehabilitation engineers’, who develop 
technologies to assist patients in regaining mobility and function. ‘Tissue 
engineers’ work at the frontier of  regenerative medicine, creating lab-
grown tissues, while ‘bioinformatics engineers’ combine biology and 
computational tools to analyse vast sets of  biological data. ‘Imaging 
engineers’ focus on advancing technologies like magnetic resonance 
imaging (MRI) and computed tomography (CT) scanning, while 
‘biomechanics engineers’ explore the mechanics of  movement and 
physical interactions within the body. Additionally, positions like 
‘biomedical engineers’ ensure medical equipment operates safely, and 
quality ‘assurance engineers’ focus on product safety and effectiveness. 
‘Specialists in regulatory affairs’ guide product compliance with industry 
standards, while ‘product development engineers’ and ‘systems 
engineers’ work on innovation, bringing new biomedical applications 
from concept to implementation. Together, these roles showcase the 
wide-ranging impact of  BME across healthcare and medical technology. 

1.2 WHY IS IT IMPORTANT? 

Biomedical engineers combine expertise in physiology, biology, healthcare, 
mechanics, and engineering to develop innovative solutions for global 
health challenges, improving patient care and reducing costs. This role is 
especially vital in the UK, where a growing population and digitally savvy 
society are driving demand for advanced medical technologies. Public 
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interest in health tech is surging, fuelling a need for cutting-edge biomedical 
solutions. The field is expected to grow rapidly, with a 23% employment 
increase from 2014 to 2024, three times the average for other professions. 
For those seeking a dynamic career, BME offers high job satisfaction and 
the chance to make a tangible impact on healthcare. 

The medical device sector lies at the crossroads of  healthcare and 
technology, underscoring biomedical engineering critical role. This field 
accelerates the development of  life-saving innovations, from diagnostic 
tools to therapeutic devices, by merging advanced engineering with 
medical expertise. As demand for these solutions rises, so does the need 
for skilled biomedical engineers who can seamlessly integrate technology 
and patient care. 

1.3 MEDICAL BREAKTHROUGHS 

Biomedical engineering drives healthcare innovation through 
groundbreaking medical technologies. Engineers develop advanced 
diagnostic tools, from MRI and CT scanners to wearable health 
monitors, that enhance clinical decision-making. Their work has 
revolutionised treatment with robotic surgical systems, 3D-printed 
prosthetics, and bioengineered organs, enabling minimally invasive 
procedures and better patient outcomes. The field has particularly 
transformed medical imaging, with engineers continuously improving 
ultrasound (US), X-ray, and positron emission tomography (PET) 
technologies for earlier and more accurate diagnoses. Concurrently, 
smart biosensors enable real-time health monitoring, putting preventive 
care directly in patients hands. 

Biomedical engineering integrates engineering, biology, and 
medicine to develop cutting-edge healthcare solutions for humans and 
animals. Breakthroughs in tissue engineering enable the creation of  
artificial organs from biological materials, while genetic engineering, 
including gene splicing and recombinant deoxyribonucleic acid (DNA) 
technology, revolutionises disease treatment. Examples include 
genetically modified bacteria producing synthetic insulin for diabetes 


