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Abstract This chapter assesses whether and to what extent the revised Product
Liability Directive (RPLD) provide the manufacturers and providers of Al-powered
devices for personalized medical solutions with desirable safety incentives. To this
end, the chapter outlines relevant aspects of the current safety regulatory framework
including the Medical Device Regulation and the Al Act. In complement, the chap-
ter includes an analysis on the role of the RPLD. This analysis focuses on a hypo-
thetical scenario where an autonomous Al-powered medical device that initially
seems safe continues to learn and later begins to provide flawed information result-
ing in patient harm. As such, the discussion centers on the potential benefits and
limitations of the new legislation including the exemptions for ‘later risk’ and
‘development risk’. I argue that the RPLD could incentivize manufacturers to react
to any emerging risks that become known or knowable. However, the situation is
more nuanced for the first victims of unknown risks. This is because the revised
product liability regime, while limiting the opportunity for manufacturers to rely on
the ‘later risk’ exemption, lends itself to inconsistent incentives through the ‘devel-
opment risk’ defense. This raises the question of whether strict liability should be
considered for these kinds of products. The legal systems in which fault-based,
product, and strict liability regimes coexist are well placed as ‘living laboratories’
where one can readily test how these different liability regimes operate.

1 Introduction

In recent years, the integration of Al into medical devices has led to deep transfor-
mations in healthcare. While physicians have historically led the assessment, plan-
ning, development, delivery, and evaluation of healthcare, human deliberations in
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clinical settings are increasingly being assisted by new technologies.! In this con-
text, Al-powered medical devices hold the potential to significantly improve patient
care, the accuracy of diagnoses, treatment outcomes, and the operational efficiency
of healthcare systems worldwide.? This is because, among other things, Al can per-
sonalize medicine by tailoring diagnostic and therapeutic interventions to the unique
genetic, biochemical, physiological, and behavioral features of each individual
patient.* Emerging data-intensive assays, such as DNA sequencing, proteomics,
imaging protocols, and wireless health monitoring devices, are playing a critical
role in this personalization process.* Big data paradigms are aggregating massive
amounts of data from different sources, harmonizing those data, and making them
available for analysis to identify patterns that would not and could not otherwise be
detected.’ AL, which includes machine learning, deep learning, neural network con-
structs, and related techniques, has therefore become essential to both finding rele-
vant patterns in these massive datasets and also for delivering clinically meaningful
insights.®

Within this changing landscape, Al-powered devices for personalized medical
solutions are poised to revolutionize treatment paradigms across various disease
conditions.” These devices encompass a wide spectrum of innovations, from phar-
macogenomic assays that predict medicinal responses based on genetic profiles to
wearable biosensors that continuously monitor vital signs and biomarkers in real-
time.® By harnessing the power of big data analytics and Al such devices can seam-
lessly offer insights into disease risk, progression, and response to therapy, enabling
clinicians to tailor interventions for optimal outcomes. For example, implantable
medical devices equipped with sensors and ‘autonomous’ Al software can monitor
cardiac function in patients with heart failure, predicting exacerbations and adjust-
ing treatment strategies in real-time.’ Similarly, wearable devices capable of analyz-
ing sweat or blood biomarkers can provide early warning signs of metabolic
disorders or infectious diseases, empowering people to take proactive measures to
safeguard their health while also assisting in clinical decision-making processes.!’

However, although incorporating Al into medical devices is showing great poten-
tial for personalizing and improving healthcare, it is also raising numerous ethical
questions that demand careful consideration.'! Among these, ensuring patient safety
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and bodily integrity is of paramount importance. To this end, Regulation (EU)
2017/745 (the Medical Device Regulation, MDR) and Regulation (EU) 2024/1689
(the Artificial Intelligence Act, Al Act) both outline an ex-ante regulatory frame-
work that aims to ensure only safe and effective Al-powered medical devices are
placed on the market (or otherwise put into service). Yet ‘autonomous’ Al systems
may lend themselves to behaving in a way that was not anticipated from the outset.
For instance, it is entirely possible that, over time, these devices can begin to com-
municate incorrect information or provide incorrect recommendations. In other
words, in its continued learning process, an autonomous Al system may ‘learn to
make mistakes’. Therefore, it is important that the governing regulatory and liability
frameworks incentivize the developers of Al systems to not only react to the emer-
gence of such mistakes in a timely and effective fashion but also to minimize these
mistakes from occurring in the first place—at least to the extent possible. Such
safety nets are essential to fostering public trust in these crucial innovations.

Against this backdrop, the liability landscape for these and similar technologies
is rapidly changing in Europe. Of particular importance will be Directive (EU)
2024/2853 (the revised Product Liability Directive, RPLD). Discussion on this
Directive therefore attract the bulk of attention in this chapter. In particular, I assess
how well the RPLD might go about providing desirable safety incentives to the
developers of Al-powered devices for personalized medicine. As a first step, I pro-
vide some background to the regulatory frameworks already in place concerning
these kinds of products, highlighting the MDR and the AI Act in particular. Next, I
analyze how the RPLD would stand up in a scenario where an autonomous
Al-powered medical device at first works safely but, later, starts making mistakes
which cause harm to an increasing number of patients. Importantly, the insights
established should be highly valuable for informing specific policy recommenda-
tions regarding the national implementation of the RPLD. Last, I build on the identi-
fied limitations of the RPLD to argue in favor of a strict form of liability for these
products, coupled with a call for further research along several specific streams of
investigation.

2 The Current Regulatory Framework: The MDR
and the AT Act

At the outset, Al-powered devices for personalized medicine are likely to fall under
both the MDR and the AI Act. The MDR defines a medical device as any instru-
ment, apparatus, appliance, software, implant, reagent, material, or other article
intended by the manufacturer to be used for medical purposes such as diagnosis,
prevention, monitoring, treatment, or alleviation of disease.!? Importantly, if

12Medical Devices Regulation (MDR), Regulation (EU) 2017/745 on medical devices, European
Parliament and Council (2017) amending Directive 2001/83/EC, Regulation (EC) No 178/2002
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software is not qualified as a medical device in itself, it may qualify as an accessory
to a medical device when it is integrated into a physical device for the purposes of
assisting the device to perform its intended (medical) purpose and therefore the
MDR would still apply."

Under the MDR, medical devices must comply with the general safety and per-
formance requirements listed in Annex I to the Regulation. These devices must be
designed and manufactured to achieve their intended performance without compro-
mising the safety of patients or users. This involves establishing, implementing, and
maintaining a risk management system that is continuously updated throughout the
device's lifecycle.'* Manufacturers are also required to document a risk manage-
ment plan, identify and analyze foreseeable hazards, and implement control mea-
sures to eliminate or reduce risks.!> Additionally, manufacturers must ensure that
any residual risks are communicated to users and are acceptable when weighed
against the benefits of the device.'®

The MDR also imposes specific requirements for software, including ensuring
repeatability, reliability, and performance in line with the software’s intended use.!’
The software must be developed according to state-of-the-art principles that con-
sider risk management, verification, and validation. Moreover, if the software is
intended for use with mobile computing platforms, it must account for the unique
features of mobile environments.

Classifying the device under Annex VIII of the MDR is crucial for determining
the level of regulatory scrutiny each product will undergo and the applicable post-
marketing obligations. Rule 11 of the MDR classifies software intended for decision-
making in diagnosis or therapy as Class Ila, except when such decisions may cause:
(i) a serious deterioration of the health status of a person or a surgical intervention
(in which case, it falls into Class IIb); or (ii) death or an irreversible deterioration of
the health status of a person (in which case it belongs to Class III). Software intended
to monitor physiological processes falls into Class Ila, unless it is intended for mon-
itoring vital physiological parameters, where variations in these signs could result
in immediate danger to the patient (in which case, it falls into Class IIb). Any other
software is allocated to Class I. Importantly, software that drives or influences a
device falls under the same class as the device itself.

While there are numerous classification criteria in Annex VIII to be applied on a
case-by-case basis, the MDCG 2019-11 Guidance document'® to the MDR suggests
that Al-powered devices for personalized medicine are likely to fall into the
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medium-to-high risk categories. This means that the products will likely need to be
certified by a Notified Body. In addition, the device will have to comply with the
obligations pertaining to Clinical Evaluation Reports, Post-market Surveillance
Plans, Periodic Safety Update Reports, Post-market Clinical Follow-up Plans, Post-
market Clinical Follow-up Reports, and Summaries of Safety and Clinical
Performance. Clinical Evaluation Reports document clinical evaluations of the
device, its results, and the clinical evidence derived from it."” Clinical Evaluation
Reports for Class IIb and III devices, must be updated annually. The Post-market
Surveillance Plan is part of the post-market surveillance system.? It proves compli-
ance with the post-marketing obligations set out in Article 83 of the MDR, includ-
ing the criteria and processes for the risk-benefit assessments of the device and for
collecting and analyzing data, addressing complaints, and communicating data to
regulatory bodies.?! The Periodic Safety Update Reports summarize the results and
conclusions of the analyses of the post-market surveillance data gathered through
the Post-market Surveillance Plan, along with a description of any preventive and
corrective actions taken.”> Again, the Periodic Safety Update Reports for Class IIb
and III devices must be updated annually. The Post-market Clinical Follow-up Plan
aims to confirm device safety and performance, identify unknown side-effects, ana-
lyze emerging risks, maintain an acceptable risk-benefit ratio, and detect misuse.?
The accompanying Post-market Clinical Follow-up Report documents the outcomes
of the Post-market Clinical Follow-up Plan and forms part of the Clinical Evaluation
Report and its technical documentation.’* Finally, the Summary of Safety and
Clinical Performance outlines evidence for the safety, performance, and clinical
benefits of Class III and implantable devices, and forms part of the technical
documentation.”

Turning now to the Al Act, an Al system is defined as a machine-based system
designed to operate autonomously, capable of adaptiveness after deployment, and
capable of generating outputs (such as predictions, recommendations, or decisions)
that influence physical or virtual environments.”® Al-powered devices for personal-
ized medicine likely qualify as high-risk Al systems. This is because the Al in a
device is typically considered to be one of the product’s safety components, which
is covered by the EU harmonization legislation listed in Annex I. This means the
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(2024) laying down harmonized rules on artificial intelligence’, Official Journal of the European
Union, L 132/1. Article 3(1).
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product or system must undergo a third-party conformity assessment before being
placed on the market or deployed into service.”’

Thus, an Al-powered medical device is likely to meet the qualification criteria
for falling under both the MDR and the AI Act and that means that, again, the device
will need to be certified by a Notified Body. The manufacturer or provider would
also need to consider the product’s “intended purpose as well as the generally
acknowledged state of the art on AI”.*® Additionally, if a product includes an Al
system that falls under both the AI Act and a piece of harmonized EU law, such as
the MDR, “providers shall have a choice of integrating, as appropriate, the neces-
sary testing and reporting processes, information and documentation they provide
with regard to their product into documentation and procedures that already exist
and are required under the Union harmonisation legislation listed in Section A of
Annex I”.%

In the context of high-risk Al systems, a comprehensive risk management system
must be established, implemented, documented, and maintained.*® This system
should be a continuous and iterative process, planned and executed throughout the
entire lifecycle of the Al system. This includes identifying and analyzing known and
reasonably foreseeable risks that the Al system may pose to health, safety, or funda-
mental rights when used as intended. Additionally, the system must estimate and
evaluate risks that could emerge from both intended use and reasonably foreseeable
misuse. The risk management process must also include a process of evaluating
risks based on any data gathered from post-market monitoring activities or as part
of adopting targeted measures to address identified risks. The focus is on mitigating
or eliminating risks that can be managed through the design, development, or provi-
sion of adequate technical information. High-risk AI systems must undergo testing
to identify the most appropriate risk management measures, ensuring consistent
performance and compliance with regulatory requirements. This testing may include
real-world conditions and should occur at various stages of development, but always
before the Al system is placed on the market. Moreover, the testing needs to be
conducted against predefined metrics and probabilistic thresholds appropriate to the
intended purpose of the Al system.

In addition, a single set of technical documentation must be prepared that dem-
onstrates compliance with both the AI Act and the other relevant EU harmonized
legislation.’! Also, the design and development of high-risk Al systems must ensure
sufficient transparency to allow deployers to interpret and use the system's outputs
appropriately.*? Furthermore, providers must have a quality management system to

27AI Act, Article 6(1).

2 AT Act, Article 8(1) AT Act.
2 AT Act, Article 8(2).
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ensure that the AT system complies with the Al Act.*® This includes examination,
testing, and validation procedures to be carried out before, during, and after the
development of the high-risk Al system, a risk management system, a post-market
monitoring system, and a reporting system for serious incidents. Finally, if a high-
risk Al system presents a risk, providers must investigate the causes, collaborate
with deployers, inform market surveillance authorities, and take corrective actions.**

3 The Role of the Revised PLD

With the current regulatory framework sketched out, we will turn to the potential
benefits and likely limitations presented by the RPLD. The RPLD clarifies that, for
all the intents and purposes of the legislation, software is a product,*> which may
well include (autonomous) Al systems. To recover damages under the RPLD, the
claimant must prove “the defectiveness of the product, the damage suffered and the
causal link between that defectiveness and that damage”.*® A product is defective if
“it does not provide the safety that a person is entitled to expect or that is required
under Union or national law” considering all circumstances.?’

These circumstances include, but are not limited to, the presentation and charac-
teristics of the product, including its design and instructions; the reasonably fore-
seeable use of the product; the ability of the product to continue to learn or acquire
new features after it is placed on the market or put into service; and the specific
needs of the group of users for whose use the product is intended. The non-exhaustive
list of relevant circumstances to be considered when attempting to determine
whether a product is defective is longer than the existing Product Liability
Directive,* and some additions seem particularly relevant to Al-powered products.
However, others are ambiguous in terms of how they might shape safety expecta-
tions. For instance, it is not immediately clear whether the ability of the product to
continue to learn (which is a clear reference to Al-powered products) should increase
or decrease safety expectations.*® After all, it is quite foreseeable that an autono-
mous Al system, by continuing to learn, may end up making mistakes, which would

BAI Act, Article 17.
AT Act, Article 20.

3 Revised Product Liability Directive (RPLD), Directive (EU) 2024/2853, European Parliament
and Council on liability for defective products and repealing Council Directive 85/374/EEC,
Official Journal of the European Union, L 2024/2853. Article 4(1) and Recitals 6 and 13.

%RPLD, Article 10(1).
RPLD, Article 7(1).

3 Product Liability Directive (PLD), Directive (EU) 2024/2853, European Parliament and Council
(2024) on liability for defective products, Official Journal of the European Union, L 289/12.
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decrease safety expectations and make it harder for claimants to prove a product’s
defectiveness.** However, Recital 32 of the RPLD explicitly states that...

...the effect on a product’s safety of its ability to learn or acquire new features after it is
placed on the market or put into service should also be taken into account to reflect the
legitimate expectation that a product’s software and underlying algorithms are designed in
such a way as to prevent hazardous product behaviour.

Thus, the intention of European lawmakers seems to be that a product’s ability to
self-learn should be seen as something that increases safety expectations. A second
issue pertains to the role of the product presentation and its instructions, particularly
when the product’s instructions warn that it may start giving incorrect information.*'
However, this may be an attempt by the manufacturer to shift liability risks to the
users, including healthcare professionals.*? Yet, it is hard to argue that such a vague
warning could effectively shape anyone’s safety expectations. Similar to the generic
warnings in a medicine’s leaflet that “side-effects may occur”, it is unlikely that the
manufacturer could dodge liability on the basis of such precautions. Since the role
of Al-powered devices for personalized medicine needs to be considered, the “spe-
cial needs of the users” may also have some part to play in increasing safety expec-
tations for a product, as individual patients can reasonably expect that such a device
will deliver outputs that are both safe and effective, particularly to themselves.

Finally, Article 10 of the RPLD provides several facilitations to the claimant to
prove a product’s defectiveness, such as if the manufacturer fails to disclose relevant
evidence requested by the claimant or if the claimant demonstrates that the product
fails to comply with mandatory safety requirements in the EU or under any domes-
tic law. A causal link between damage and defect is also presumed if such a link has
already been established through precedent,® or if the claimant faces excessive dif-
ficulties in proving such a link, especially if those difficulties are technical or
scientific.*

Importantly, the manufacturer has the right to rebut any of these presumptions.*
And even once the claimant succeeds in demonstrating the constituting elements of
product liability, the manufacturer can still avoid liability by invoking one of the
exemptions listed in Article 11. In the case of autonomous Al-powered products, the
most relevant exemptions are when “it is probable that the defectiveness that caused
the damage did not exist at the time the product was placed on the market, put into
service or, in the case of a distributor, made available on the market, or that that
defectiveness came into being after that moment”,* known as the ‘later defect’
exemption. Notably, this exemption cannot be applied if the defect is
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software-related.*’” Thus, if an autonomous Al system becomes defective due to its
ability to continue to learn, the manufacturer will not be able to invoke this
exemption.*®

Another exemption manufacturers can use occurs when “the objective state of
scientific and technical knowledge at the time the product was placed on the market
or put into service or during the period in which the product was within the manu-
facturer’s control was not such that the defectiveness could be discovered”.* This is
known as the ‘development risk’ or the ‘unknown risk’ exemption.*® This defense
can only be use if the product was always defective from the start, but the defect
could not be discovered in light of “the most advanced level of objective knowledge
accessible and not to the actual knowledge of the economic operator”.>! A manufac-
turer may, therefore, try to invoke this exemption in lieu of the ‘later defect’ by
arguing that, while the product defectiveness manifested itself at a later stage, the
defect must be due to an issue in the original programming of the Al system, which
could, unfortunately, not be discovered at the time. This line of reasoning, however,
would not be convincing. This is because it conflates the two concepts of (a) there
being a defect and (b) the cause of that defect. Indeed, a product is deemed to be
defective if it fails to meet the relevant safety expectations. This is irrespective of
what the cause of the defect might be. Thus, in the scenario under consideration, the
development risk defense would not apply. Further, the manufacturer would not be
able to rely on the later defect exemption by virtue of Article 11(2)(b). Thus, the
later defect risk seems more likely (not) to apply to autonomous Al-powered medi-
cal devices than the development risk defense. To successfully use the development
risk defense, the manufacturer would need to demonstrate that the Al system was
actually defective from the start. This may provide incentives that, to say the least,
would be quite odd in light of the safety requirements mandated by the MDR and
the AT Act.

Let us now assume the case of an autonomous Al-powered medical device
intended to deliver personalized medical solutions that at first seems to be working
as planned but later, by continuing to learn, starts providing flawed information and
recommendations that cause harm to patients. Once this emerging risk becomes
known or knowable to the manufacturer or provider, and the latter fail to take timely
action, establishing liability under the RPLD does not seem to be an insurmountable
task. The dense network of requirements laid down in the MDR and AI Act seem
particularly helpful to claimants willing to demonstrate product defects or faults,
and the disclosure obligations and causal presumptions seem to have the potential to
ease the evidentiary burden on the claimants. In particular, the potential interpretive

“RPLD, Article 11(2)(b).
“1bid.

“RPLD, Article 11(1)(e).
De Bruyne et al. (2023).
SIRPLD, Recital 52.
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ambiguities of some of the circumstances relevant to determine product defective-
ness can be solved quite easily in favor of the claimant.

That said, the situation is more nuanced when it comes to the very first victims
of an autonomous Al-powered medical device, which unexpectedly starts delivering
harmful output (or failure to produce output). In this case, the RPLD does offer
some room for recovery to the claimant in such cases, since the later defect defense
does not apply if this is due to software. However, the persisting operation of the
development risk defense may provide an odd incentive to the manufacturer. The
manufacturer can avoid liability by demonstrating that the Al system was defective
from the outset, but such a defect could not be discovered. This does not seem to
fully incentivize the manufacturer to make sure that the Al-powered product is safe
from the outset. Rather, it seems to convey an incentive not to study and test the
product in a way that expands the objective state of the art, in order to have room to
potentially rely on the development risk defense itself.

This raises the question of whether the Member States should consider derogat-
ing from the development risk defense, as allowed by Article 18 of the RPLD. Article
18(2) and (3) impose some conditions on Member States considering amending
their legal systems to this end. These conditions include that this must be limited to
specific categories of products, in the public interest, and proportionate to achieve
the public interest. Since Member States have quite some leeway when it comes to
defining what is in the public interest, these conditions do not seem to impose an
insurmountable obstacle to exclude autonomous Al-powered medical devices from
the development risk defense.

4 Conclusions and Avenues for Further Research: The Role
of Strict Liability

Excluding the later defect exemption for software would move the product liability
regime closer to a strict liability model. Derogating from the development risk
defense, which would already be quite difficult for manufacturers in this domain to
use, would also be a decisive step in this same direction. Member States could also
consider introducing a form of strict liability for such products on a basis other than
defectiveness. Recital 11 clarifies that the RPLD does not preclude the Member
States from adopting contractual or extracontractual liability regimes (including
strict liability ones) with a basis different from product defectiveness. The strict
liability regime for abnormally dangerous activities, along the lines of Article 5:101
of the Principles of European Tort Law*? offers a useful reference model. The arti-
cle states:

Abnormally dangerous activities: (1) A person who carries on an abnormally dangerous
activity is strictly liable for damage characteristic to the risk presented by the activity and
resulting from it. (2) An activity is abnormally dangerous if (a) it creates a foreseeable and

S2Busnelli et al. (2005).



Al-powered Medical Devices and the Development Risk Defense Under the Revised... 289

highly significant risk of damage even when all due care is exercised in its management and
(b) it is not a matter of common usage. (3) A risk of damage may be significant having
regard to the seriousness or the likelihood of the damage. (4) This Article does not apply to
an activity which is specifically subjected to strict liability by any other provision of these
Principles or any other national law or international convention.

It has been argued in the law and economics literature that this may be particu-
larly justified in the case of developers.>® Since these “exert a considerable influence
on accident risk and often also have ‘deep pockets’ [...], they should be subject to
strict liability. Such a regime would generate incentives for both optimal care and
optimal activity levels as well as facilitating the effective spreading of risk”.>*
Against this backdrop, further empirically-oriented research of a comparative nature
could help shed light on the actual socio-economic impact of different kinds of civil
liability in this domain, offering insights to inform policy decision-making.

To this end, the European legal framework where fault-based liability, product
liability, and outright strict liability regimes coexist seem particularly well placed to
be ‘living laboratories’ where we could test the actual potential and limitations of
each kind of liability regime with respect to Al-powered medical devices. As such,
it would be highly worthwhile comparing the EU framework to other legal systems
where fault-based claims and product liability exhaust claimants’ avenues for recov-
ering damages. For instance, consider the Italian legal system where a form of strict
liability for dangerous activities is enshrined in Article 2050 of the Civil Code.™
Under this law, the performer of a dangerous activity is liable unless they can prove
they took all adequate measures to prevent the damage. This code could easily be
applied to high-risk medical devices and Al systems, offering an ideal testbed for
further legal and policy research of a comparative nature.
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