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For decades, the medical device industry has been fundamentally driven by advancements 
in hardware, delivering tangible tools and equipment to diagnose, treat, and monitor patient 
conditions. However, a growing recognition of the inherent limitations in solely relying on 
these physical technologies has spurred a significant strategic pivot within the sector. Major 
players in the medical technology landscape are increasingly realizing that the next major 
leap in healthcare innovation lies in the realm of software as a medical device (SaMD) and 
hardware medical devices augmented with artificial intelligence (AI) and machine learning 
(ML). This report will substantiate this evolving paradigm by analyzing the strategic 
initiatives and technological advancements undertaken by leading medical device 
companies, revealing a clear industry-wide shift towards embracing the transformative 
potential of software and AI/ML in enhancing medical benefits. 

Executive Summary



Introduction: The 
Evolving Landscape of 
Medical Technology 

The history of medical devices is rich with examples of groundbreaking 
hardware innovations, from the invention of the stethoscope to 
sophisticated imaging systems and implantable devices. For a 
considerable period, progress in healthcare technology was largely 
synonymous with developing more intricate and effective mechanical 
and electronic hardware solutions. However, in certain therapeutic areas 
and diagnostic modalities, the industry has begun to encounter a point 
of technological maturity, where significant advancements through 
traditional hardware iterations alone are becoming increasingly 
challenging to achieve. This has prompted a search for new paradigms 
capable of unlocking the next wave of medical breakthroughs. Leading 
companies in the medical device sector have recognized these 
limitations and are now strategically embracing SaMD and AI/ML-
augmented hardware as the key drivers of future innovation. This report 
will examine the recent strategic moves and technological developments 
within the top medical device companies, as identified in the research, to 
validate this shift in the industry's technological focus. 



The Limitations of 
Traditional Hardware-
Focused Medical 
Devices 

The traditional approach of relying primarily on hardware to deliver 
medical benefits faces several inherent limitations that are driving the 
industry's exploration of software-centric alternatives. Developing 
medical solutions with hardware components is demonstrably more 
costly and time-consuming than creating SaMD 1. This is visible in 
several crucial aspects of development: 



Prototyping: Physical prototypes often require multiple design iterations before a final 
product is realized. Each iteration can take weeks or even months, 
significantly prolonging development cycles and deadlines. Furthermore, 
physical iterations are considerably more expensive for companies, 
potentially leading to setbacks in budgets and timelines for market 
approval 1. 

Updates and revisions: When modifications are needed for a hardware device already on the 
market, companies often face the costly options of issuing recalls or 
undertaking significant redesigns 1. Such actions can also inflict 
substantial damage to a company's reputation. In stark contrast, SaMD 
offers the distinct advantage of being updated more easily and cost-
effectively 2. This flexibility enables quicker responses to new medical 
research, performance improvements, and the addressing of potential 
issues. 

Cybersecurity: The increasing connectivity of medical devices, even those primarily 
focused on hardware, raises growing concerns about cybersecurity 
vulnerabilities 4. While not exclusively a limitation of non-software 
devices, the integration of connectivity into modern hardware creates 
potential access points for malicious actors. Addressing these 
vulnerabilities often requires sophisticated software solutions and a deep 
understanding of cybersecurity principles, further highlighting the 
growing importance of software expertise within the medical device 
sector, even for companies with a traditional hardware focus. 

Accessibility: The high costs associated with the manufacturing and distribution of 
traditional medical devices can significantly limit their accessibility, 
particularly in low—and middle-income countries 7. Software-based 
solutions, with their potential for digital distribution and lower 
manufacturing costs, may offer more scalable and affordable alternatives 
for a wider range of patients.

Clinical trials: Bringing a new hardware device to market requires extensive testing to 
ensure safety and efficacy 4 while navigating complex regulatory hurdles. 
While SaMD often necessitates regulatory approval and clinical 
validation, software development and iteration cycles can be much 
faster, enabling more agile innovation. 



In addition, the ability to securely transmit and analyze patient data, remotely monitor device performance, and 
implement complex algorithms for device operation highlights the increasing interdependence of the hardware 
and software domains in modern medical technology. The growing trend of connecting medical devices 
necessitates integrating sophisticated software for essential functions such as control, data management, and 
security. This evolving landscape naturally propels hardware-centric companies to invest in software expertise 
and actively explore software-driven solutions. 



The Rise of Software 
as a Medical Device 

SaMD is defined as standalone software that is intended to be used for 
one or more medical purposes without being part of a hardware device 9. 
This distinguishes it from software that is embedded within or drives a 
piece of medical hardware. A key advantage of SaMD is its ability to run 
on various general computing platforms, such as smartphones, tablets, 
and laptops 3. This broad compatibility significantly improves 
accessibility for both healthcare professionals and patients, extending 
the reach of medical technology beyond the confines of traditional 
clinical settings. Enhanced accessibility makes SaMD a potent tool for 
applications such as remote patient monitoring, facilitating timely 
interventions and improving patient outcomes 11.



The advantages of SaMD adoption include streamlined workflows for 
healthcare professionals, improved accessibility and affordability for 
patients, enhanced patient care through data-driven insights, seamless 
integration with other advanced technologies like AI, the Internet of Things 
(IoT), and cloud computing, improved data accuracy and analytics 
capabilities, and the potential to gain a significant competitive advantage in 
the market. One of the most compelling benefits of SaMD is its ability to 
enable real-time data monitoring and analytics 13. By continuously collecting 
and processing patient data, SaMD can provide healthcare professionals 
with instantaneous insights into a patient's condition, facilitating proactive 
decision-making and the development of personalized treatment strategies. 



Furthermore, SaMD offers remarkable scalability and adaptability, allowing 
for the addition of new features and functionalities without the need for 
costly and time-consuming hardware modifications 13. This inherent 
flexibility ensures that medical devices can evolve to meet changing 
healthcare requirements and incorporate the latest medical advancements 
seamlessly, extending the lifespan and relevance of the technology.  



The rise of SaMD is a direct response to the changing needs and 
expectations of both patients and healthcare providers. Increasingly 
accustomed to the convenience and personalization offered by software in 
other aspects of their lives, patients are demanding more accessible and 
user-friendly digital health solutions. Likewise, facing increasing workloads 
and a growing need for more efficient tools, healthcare providers are drawn 
to the data analytics and workflow optimization capabilities offered by 
SaMD. This convergence of patient and provider demands is a significant 
factor fueling the growth and widespread adoption of software-based 
medical devices. 



The Integration of 
Artificial Intelligence 
and Machine Learning 
in Medical Devices 

The integration of artificial intelligence (AI) and machine learning (ML) into 
medical devices, both hardware-based and standalone software, 
represents another critical dimension of the shift in medical technology. 
Leading medical device companies are increasingly leveraging the power 
of AI/ML to enhance the capabilities of their offerings and address a wider 
range of clinical needs. Medtronic, for example, explicitly states its 
commitment to applying AI across its portfolio 14.  



The application of AI/ML in medical devices is evolving beyond basic 
automation to encompass more sophisticated tasks such as diagnosis, 
prediction of patient outcomes, and the provision of personalized 
treatment recommendations. Furthermore, the increasing number of FDA 
approvals for AI/ML-enabled medical devices signifies a growing 
acceptance and validation of these technologies by regulatory bodies. 
This regulatory endorsement further encourages the development and 
adoption of AI/ML-powered solutions within the medical device industry, 
paving the way for their wider integration into clinical practice. 



Strategic Shifts in 
Major Medtech 
Companies: 

A Comparative 
Analysis 



Medtronic 

Medtronic's strategic shift towards software and AI/ML is evident across 
various aspects of its operations. The development and deployment of 
the GI Genius intelligent endoscopy module, which utilizes AI to aid in 
the detection of pre-cancerous polyps during colonoscopies, 
showcases their commitment to integrating AI into diagnostic tools 14. 
Their introduction of the only FDA-cleared "smart" insulin pen that 
integrates glucose sensor data demonstrates their focus on leveraging 
AI to improve chronic disease management 16. Medtronic's exploration 
of "digital twins" highlights their forward-thinking approach to 
personalized medicine through predictive modeling powered by AI 15. 
The company's leadership has explicitly stated their optimism about 
applying AI across their portfolio to enhance their existing products and 
drive innovation 14. Their significant patent activity in the field of artificial 
intelligence further underscores the strategic importance of AI to 
Medtronic's future 18.  



Johnson & Johnson MedTech 

Johnson & Johnson MedTech's strategic embrace of software and AI/ML 
is particularly pronounced in the surgical domain. Their development of 
the Polyphonic™ digital ecosystem, which utilizes AI algorithms to analyze 
surgical videos for education and quality improvement, illustrates their 
focus on enhancing surgical learning and outcomes 20. The integration of 
deep learning into their CARTO™ 3 System for cardiac ablation and the 
development of AI-powered software like VirtuGuide™ for orthopedic 
surgeries demonstrate their commitment to improving the precision and 
efficiency of surgical procedures 20. J&J's collaboration with NVIDIA to 
scale AI for surgery highlights their recognition of the critical role AI will 
play in the future of surgical technologies 22. Furthermore, their use of AI 
to predict supply and demand for medical products underscores their 
efforts to optimize operational efficiency through software-driven 
solutions 19.  



Abbott Laboratories 

Abbott Laboratories' strategic integration of software and AI/ML is 
focused on enhancing diagnostic accuracy and improving healthcare 
delivery. Their Ultreon software, which employs AI to provide detailed, 
real-time imaging during cardiac procedures, exemplifies their 
commitment to leveraging AI for more precise diagnostics 23. The 
development of machine learning algorithms to predict heart attacks 
showcases their use of AI for proactive healthcare management 23. 
Moreover, their AlinIQ Digital Health Solutions demonstrate the application 
of data analytics and software to optimize laboratory workflows, 
improving efficiency and potentially reducing costs 24. Abbott's active 
recruitment of AI and ML engineers further signals their strategic intent to 
expand their capabilities and integrate these technologies more deeply 
into their product offerings 26.  



Siemens Healthineers 

Siemens Healthineers has firmly established AI as a cornerstone of its 
strategic vision, particularly within the realm of medical imaging. The 
development of numerous AI-powered solutions, such as the AI-Rad 
Companion, designed to assist radiologists in diagnosis and therapy 
planning, underscores their commitment to transforming big data into 
precision medicine 27. Their establishment of a robust "AI factory," 
complete with a powerful computing infrastructure, demonstrates the 
scale of their investment in AI research and development 27. Siemens' 
consistently high number of FDA approvals for AI/ML-enabled medical 
devices solidifies their position as a leader in this rapidly evolving field 29. 
Their strategic focus on developing scalable AI solutions that improve the 
quality of diagnostics and therapies, especially in key areas like 
cardiology, neurology, and oncology, clearly indicates their direction 27. 



Stryker 

Stryker's strategic shift towards software and AI/ML is primarily driven 
by the need to address the evolving challenges faced by healthcare 
providers, such as nursing shortages and the need for enhanced patient 
safety. Their acquisition of care.ai, a leading innovator in AI-assisted 
virtual care and ambient intelligence solutions, represents a significant 
step in this direction 31. This strategic move aims to bolster Stryker's 
healthcare IT offerings and expand its portfolio of wirelessly connected 
medical devices 31. By integrating care.ai's technology with their existing 
Vocera platform, Stryker intends to create an enterprise-wide 
ecosystem that can deliver dynamic clinical workflows and facilitate the 
development of smart care facilities 31.  



Philips Healthcare 

Philips Healthcare's strategy for incorporating software and AI/ML is 
characterized by a comprehensive and integrated approach across its 
diverse portfolio. The embedding of AI directly into their diagnostic 
imaging systems, such as MRI and CT scanners, to enhance image 
quality, reduce scan times, and streamline workflows, demonstrates 
their commitment to making AI an integral part of their core offerings 35. 
Their development of AI-powered software for ultrasound systems, 
automating measurements and improving image selection, further 
illustrates this trend 36. Philips' strategic collaboration with AWS to 
expand their cloud-based informatics services and explore the potential 
of generative AI highlights their focus on accelerating their AI initiatives 
35. Their articulation of clear AI principles underscores their commitment 
to responsible and ethical development and deployment of these 
technologies 37.



GE HealthCare 

GE HealthCare's strategic shift towards software and AI/ML is marked 
by significant investment and a clear vision for a future where AI is 
deeply integrated into all aspects of healthcare. The launch of their AI 
Innovation Lab signifies their commitment to pushing the boundaries of 
AI in medical technology 40. Their leading position in the number of FDA-
approved AI applications highlights their early and sustained investment 
in this area 30. GE HealthCare's strategy revolves around creating 
smarter devices, fostering connected healthcare ecosystems, and 
developing intelligent digital solutions 30. Their exploration of generative 
AI for applications like automated report generation and the 
development of cloud-based platforms like CareIntellect demonstrates 
their ambition to leverage AI to improve both clinical and operational 
efficiencies within healthcare systems 40. 



Boston Scientific

Boston Scientific is also increasingly exploring and integrating AI into its 
medical devices and solutions 44. They are leveraging AI for enhancing 
medical imaging analysis, developing predictive analytics for patient 
management (such as the HeartLogic Heart Failure Diagnostic 45), 
enabling personalized treatment plans, optimizing supply chain 
operations, and enhancing remote patient monitoring systems 44. 
Boston Scientific recognizes the potential of AI and machine learning in 
areas like early detection of cardiac issues and providing clinical 
decision support in cardiac rhythm management 45. They are also 
actively collaborating with research organizations to identify new 
potential uses for AI and ML in healthcare 46.

 

Across all these major medical technology companies, a consistent and 
significant trend emerges: a growing investment in both standalone 
software solutions and the integration of AI/ML into their existing and 
future hardware offerings. Furthermore, the increasing emphasis on 
cloud-based solutions and strategic collaborations with technology 
giants like NVIDIA and AWS underscores the recognition of the need for 
robust infrastructure and specialized expertise to effectively develop 
and deploy these advanced technologies. This collaborative approach 
signifies a growing convergence between the healthcare and 
technology sectors, essential for driving innovation in this new era of 
medical technology.



Market Trends and 
Future Outlook 

Several market trends further support the assertion that the medical 
device industry is strategically pivoting towards software and AI/ML. The 
significant revenue growth experienced by companies like Dexcom, 
which focuses on diabetes technology and software-driven solutions, 
indicates a strong market demand for these types of medical devices in 
specific therapeutic areas 48. Investors also recognize the transformative 
potential of AI in healthcare, as evidenced by the substantial funding 
directed towards healthcare AI startups 46. This financial backing further 
fuels innovation and accelerates the development of software-driven 
and AI-powered medical solutions.  



Conclusion 

The evidence presented in this report strongly indicates that major 
medical technology companies, traditionally reliant on hardware, have 
indeed recognized the limitations of this approach and are strategically 
pivoting towards SaMD and AI/ML-augmented hardware as the next 
significant advancement. The analysis of the strategic initiatives and 
technological developments of leading companies such as Medtronic, 
Johnson & Johnson MedTech, Abbott Laboratories, Siemens 
Healthineers, Stryker, Philips Healthcare, and GE HealthCare reveals a 
consistent and substantial investment in software and AI/ML across 
various therapeutic areas and diagnostic modalities. These companies 
are actively developing standalone software solutions, integrating AI into 
their existing hardware, and forging strategic partnerships to accelerate 
innovation in these domains. The inherent limitations of traditional 
hardware, including the cost and time involved in development and 
updates, the increasing need for connectivity and cybersecurity, and 
challenges with accessibility, are being addressed by the agility, 
scalability, and data-driven capabilities of software and AI/ML. The 
medical device industry is evidently undergoing a fundamental paradigm 
shift, with software and AI/ML emerging as the dominant forces driving 
future innovation and delivering enhanced medical benefits to patients 
worldwide. 



Recommendations 
For Medtech Companies: Continue to prioritize investments in building in-house expertise in 

software development, data science, and AI/ML. Actively seek 
strategic partnerships and consider acquisitions of companies with 
strong capabilities in these areas to accelerate innovation. Ensure a 
strong focus on developing secure, interoperable software solutions 
that seamlessly integrate with existing healthcare systems. 
Proactively engage with regulatory bodies to stay abreast of the 
evolving regulatory landscape for SaMD and AI/ML-enabled devices 
and contribute to the development of clear and effective 
guidelines. 

For Healthcare Providers: Embrace the integration of software-driven and AI-powered 
medical devices into clinical workflows. Invest in training and 
education for healthcare professionals to ensure these new 
technologies are used effectively and safely. Provide valuable 
feedback to MedTech companies regarding the usability and clinical 
utility of these solutions to guide future development efforts.

For Regulatory Bodies: Continue to adapt and refine regulatory frameworks to effectively 
address the unique challenges and opportunities presented by 
SaMD and AI/ML in medical devices. Foster international 
harmonization of regulations to facilitate global innovation and 
ensure patient access to safe and effective technologies. 
Emphasize the importance of transparency and explainability in AI 
algorithms used in medical devices.

For Investors: Recognize the significant growth potential within the Software as a 
Medical Device and AI/ML-enabled medical device sector. Consider 
investing in companies that demonstrate a clear strategic vision, a 
strong commitment to innovation in these areas, and a robust 
understanding of the regulatory landscape. Evaluate companies 
based on their ability to develop clinically valuable and commercially 
viable software and AI-powered solutions. 



Key Valuable Table: 

Aspect 
Traditional Hardware 
Medical Devices 

Software-Driven Medical 
Devices (SaMD & AI/ML 
Augmented) 

Development Cycle  Typically long, involving 
physical prototyping and 
multiple iterations 1 

Potentially faster, allowing for 
rapid iteration and agile 
development 2 

Update Frequency  Difficult and expensive, 
often requiring recalls or 
redesigns 1 

Easier and more cost-effective, 
enabling rapid deployment of 
improvements and new 
features 2 

Functionality  Primarily limited to 
physical or electronic 
mechanisms 

Enhanced by algorithms, data 
analytics, remote monitoring, 
and personalized features 3 

Accessibility  Can be limited by 
physical distribution and 
cost 7 

Potentially wider reach through 
digital distribution and lower 
manufacturing costs 3



Cost (Development, 
Manufacturing, 
Updates) 

Generally high due to 
materials, manufacturing 
processes, and update 
complexities 1 

Potentially lower development 
and manufacturing costs; 
updates are significantly less 
expensive 1 

Data Analytics 
Capabilities 

Limited or require 
separate systems 

Enables real-time data 
monitoring, complex analytics, 
and predictive insights 3 

Personalization 
Potential 

Often limited to device 
settings or physical 
adjustments 

High potential for personalized 
treatments and diagnostics 
based on individual patient 
data and AI algorithms 15 

Scalability  Difficult and requires 
physical modifications or 
new hardware 

Highly scalable, allowing for the 
addition of new features and 
functionalities through 
software updates 13 

Regulatory 
Landscape 

Well-established 
frameworks, but 
evolving for connected 
devices 8 

Evolving frameworks 
specifically for software and AI, 
requiring ongoing adaptation 8 
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