SaMD in Practice: How Al-Powered Tools Are
Changing Diagnostics and Remote Monitoring
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In brief

Software as a Medical Device (SaMD) uses Al and machine learning to diagnose conditions, monitor
patients remotely, and support clinical decisions without requiring dedicated physical hardware.

Software no longer just powers medical devices, in many cases, it is the device. As technology
evolves, Software as a Medical Device (SaMD) is becoming a critical category within digital health,
offering tools that diagnose, monitor, or even recommend treatment without any physical hardware
attached. But what makes this shift so important? Take an app that analyzes retinal images to detect
early signs of diabetic retinopathy. There is no sensor embedded in the eye, no physical intervention,
just a machine learning model interpreting clinical data. The tool still meets the definition of a medical
device because it performs a function that affects patient care. And that changes everything, from
how it’'s built to how it's regulated. SaMD is redefining the role of software in healthcare. Nowhere is
this more visible than in diagnostics and remote monitoring, where Al and machine learning are
transforming how data becomes decisions.

Al in Diagnostics: The Rise of Intelligent Interpretation

Traditionally, diagnostics have relied on human interpretation of imaging, lab results, and patient

history. But how can machines step into that process, and can they do it safely? Al-powered SaMD
applications are designed to support or sometimes replicate diagnostic reasoning. For example,
radiology platforms are using deep learning to analyze X-rays, CT scans, and MRIs, flagging
abnormalities, measuring tumor sizes, and even detecting subtle signs of pneumonia or stroke. These
tools offer consistent performance, work without fatigue, and process thousands of cases faster

than any human. But speed is not enough. Developers must ensure these models are trained on diverse
datasets, regularly validated, and able to explain their results in a clinically meaningful way. In many
cases, Al does not replace the physician, it augments their decision-making, serving as a second set of
eyes that never blinks.

Remote Monitoring: Clinical Oversight Beyond the Hospital
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Patients are spending less time in hospitals and more time managing chronic conditions at home. But
how can clinicians ensure continuity of care when patients are miles away? This is where SaMD in
remote monitoring is making its mark. Platforms that track heart rhythm, blood pressure, or glucose
levels can now run as stand-alone software on a smartphone or wearable device. These tools both
collect and visualize data and analyze it in real time, issuing alerts when thresholds are crossed or
trends become concerning. Consider a software system that monitors patients recovering from heart
surgery. It tracks resting heart rate, step count, and sleep quality, then compares those metrics to
expected recovery curves. If something appears off, the system notifies both the patient and care
team. The point is actionable insight. This kind of functionality turns passive devices into proactive care
systems. And that's where the distinction between software and medical device begins to blur, and
where regulation becomes important.

working with Regulatory Expectations for Al-Based SaMD

Al-powered SaMD cannot escape regulatory scrutiny, and rightly so. But how can developers meet the
expectations of agencies like the FDA or Notified Bodies under the MDR? One of the key challenges is
that Al systems are often dynamic. They learn and adapt over time, which raises questions about
consistency, reproducibility, and traceability. Regulators expect these systems to be validated not just
once, but across updates and deployments. In the EU, this falls under MDR'’s requirements for clinical
evaluation and post-market surveillance. The main standard is IEC 82304-1 - a starting point when
identifying high-level requirements for SaMD. In the US, the FDA'’s changing guidance on Al/ML-based
SaMD stresses transparency, explainability, and real-world performance monitoring. For instance, if
an Al algorithm in a dermatology app updates its training data monthly, how can developers prove that
each version performs at the same level of safety and accuracy? The point is a regulatory and ethical
one. To address this, manufacturers must establish strong change control processes, define locked
versus adaptive models, and maintain extensive documentation. It is no longer enough to show that a
model works , teams must show how and why it continues to work.

Clinical Validation: Proving That the Algorithm Works

Machine learning models may perform well in development environments, but can they be trusted in
real-world settings? That's the question clinical validation must answer. SaMD, especially when
powered by Al, must undergo rigorous testing across diverse populations and clinical conditions. Why
is this so important? Because the cost of false positives or negatives in diagnosis or monitoring is too
high. In oncology, for example, an algorithm that misses an early-stage tumor is not just inaccurate,
it's potentially dangerous. Validation studies must demonstrate that the software consistently meets
performance claims, aligns with clinical workflows, and supports clinical decision-making without
introducing confusion or delay. This means comparing Al outputs with ground truth data, clinician
assessments, or established diagnostic methods, not just for one setting but across different patient
demographics and care environments. Without this level of scrutiny, even the most promising algorithm
risks being unreliable at the bedside.

Post-Market Responsibilities: When the Software Keeps changing
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SaMD does not stop changing once it is launched. Updates, bug fixes, and model retraining all introduce
new risks. So how do manufacturers maintain safety and compliance over time? Post-market
surveillance is no longer optional. Developers must implement systems that collect performance data,
monitor for adverse events, and respond quickly to unexpected outcomes. For Al-based tools, this also
includes performance drift, when a model trained on one data distribution starts to behave

unpredictably with new data. For example, a diagnostic tool trained mostly on adult patients may begin
to perform poorly in pediatric populations once deployed widely. Monitoring systems should be able to
flag these shifts before they impact care. The most mature SaMD manufacturers treat post-market
monitoring not as a regulatory task, but as part of their product culture. They continuously learn,

adjust, and improve, not just for compliance but for better clinical value.

Conclusion: Where Clinical Insight Meets Code

Software as a Medical Device is no longer a future possibility, it is already shaping how care is
delivered. From Al diagnostics to remote monitoring platforms, SaMD applications are creating new
pathways for earlier intervention, more accurate insights, and better patient engagement. But
innovation without structure can be risky. SaMD developers must bring together the technical
capabilities of machine learning with the safety requirements of clinical medicine. That means
designing for transparency, validating with discipline, and monitoring every update like it matters,
because in healthcare, it always does. As Al continues to grow in influence, the difference between a
good tool and a trusted one will be how well it is designed, tested, and managed across its entire life
cycle.
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