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Executive Summary

Medical devices play a critical role in improving quality of
life and extending life expectancy. As the global
population ages, the demand for medical devices will
continue to grow. With the surge in the number and types
of medical devices in the market, it is not surprising to see
an increase in the number of product recalls.

All medical devices carry inherent risks. Safety risks may
occur due to errors in design, assembly, clinical
application, or consumer use. Businesses are responsible
for implementing robust risk management systems, and
should errors arise, corrections and/or corrective actions
are taken. Product recall is a vital component in a wider
system on product safety.

Businesses face many challenges in carrying out product
recalls. The definition of good product recall can vary by
jurisdiction. Product safety data and reasons for recalls
for medical devices are not collected globally. Clinical and
patient data on device safety are not fed back to
manufacturers. Manufacturers operate in a complex
value chain through many intermediaries before
reaching the end-users or consumers.
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To help investors assess the effectiveness of product recall
for medical devices, Greenwheel developed an investor
checklist based on the best practices identified by
international organisations, regulatory bodies, academic
research, and industry research.

The Checklist consists of three key steps in the recall cycle.
Within each step, Greenwheel highlights the actions
businesses can take:

(1) Prevent a product recall: build good governance;
maintain a quality management system; ensure
product traceability; develop a recall strategy;
develop a communication strategy; adopt a post-
market surveillance plan; conduct mock product
recalls; and, establish a complaint mechanism

(2) Implement a product recall: adopt a corrective and
preventive action plan; communicate to external
stakeholders; remediate adverse impacts; remove
products sustainably; and, write a status report

(3) Monitor and learn: monitor recall effectiveness and
commit to continuous learning and improvement
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The Investor Need

As a professional investor, sometimes you spend as much time
trying to work out what could go wrong for a company as what
could go right. Investee companies having defective products in
the marketplace should be a concern for all investors, but it is
especially concerning if the defective product reaches a patient.

| commissioned this piece of research from our internal
research team, Greenwheel, because medical devices make up
38% of all products recalled that fall under the US Food and
Drug Administration’s remit. This piece lays out practical steps
investors can take to assess the robustness of a company's
product safety policies and its attitudes towards patient safety.
We are already applying this research in an ongoing
engagement with an investee company to assess a historical
product recall and ongoing issues with its corrective and
preventive action plan identified by the FDA. We aim to make
investments in companies providing solutions with life
changing results for patients, often this means investing in
leading-edge medical devices, which could be at higher risk of
product recalls due to the novelty of their technology, | believe
this makes it even more important that we have a robust
framework for assessing a company’s recall readiness.

Peter Hughes

Life Changin
Treatments Strategy

Defining product recall

Product recall is an important corrective action taken by businesses to mitigate the risks
posed by unsafe products.’ The main objectives of a product recall are to locate unsafe products
across the value chain (i.e. from suppliers to consumers), communicate risks and hazards in an
accessible way to consumers, and offer remedies for affected persons. Recalls should be
differentiated from other types of corrective actions such as corrections (repairing, modifying, or
other rectification without physically removing the product) or withdrawals (preventing a product
from being made available on the market).?2 Product recalls can be voluntarily initiated by
businesses or mandated by regulatory bodies.3

Over the last decade, the number of product recalls is growing.* This growth is attributed to
a variety of factors (Figure 1). Product recalls are increasingly complex, as products span across
markets globally and across different jurisdictions. A single recall can involve numerous
manufacturers, reaching millions of consumers in multiple countries.
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Figure 1: Factors driving the increase in product recalls globally

As the number of products in the
market increase, there will be more
product recalls over time.

In certain supply chains, a narrow
pool of suppliers may provide key
components, ingredients, and raw
materials. Unsafe intermediaries can

Novel safety risks are likely to
emerge as new products incorporate
technologies such as artificial
intelligence, Internet of Things, and
3D printing.

As consumer safety expectations
and legislation evolve, enforcement
agencies may require manufacturers
to carry out recalls. Enhanced

Value chains are complex, which can
affect a manufacturer’s visibility and
quality control over its upstream and
downstream processes.

Technological improvements

enhance the ability of regulators,
manufacturers, and consumers to
identify and report unsafe products.

coordination between enforcement
agencies can also increase the
number of recalls.

lead to recalls for multiple
manufacturers.

Source: OECD, 2018; created by Greenwheel.

The recall of medical devices

There are more than two million medical devices in the world. Medical devices are categorised
into more than 7000 generic devices groups, including but not limited to devices that diagnose
illnesses, monitor treatments, assist persons with disabilities, and treat acute and chronic
illnesses.>

Faulty medical devices can have serious adverse impacts on people, affecting their right to health,
and in severe cases, the right to life.® While issues posed by faulty medical devices such as
diagnostics machines can be resolved through retesting patients, some unsafe products can cause
irreversible damage. For example, where implantable devices cannot be explanted, a patient may
require long-term modifications to the clinical management of their condition.

Product recalls need to involve an understanding of the risks and hazards posed to consumers
followed by identifying the most effective remedy for affected persons. The United States' Food
and Drug Administration has developed a classification system to understand the harm that can
be caused by unsafe medical devices (Figure 2).
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Figure 2: Class |, 1l, and Il Recalls in the United States

Class | Recall Class Il Recall Class Il Recall

There is reasonable probability that The use of or exposure to a violative The use of or exposure to a violative
the use of or exposure to a violative product may cause temporary or product is not likely to cause adverse
product can cause serious adverse medically reversible adverse health health consequences.
health consequences that are consequences or probability of serious
medically irreversible or death. adverse health consequences is

remote.

Source: US FDA, 2024a; created by Greenwheel.

Currently, there are no global figures on the number of medical devices recalled as fewer
than 20% of countries have publicly available information on safety alerts and recall
information.” However, existing studies based on available data provide insights on the drivers of
medical devices recalls as well as how recalls are implemented. It should be noted that most
studies are based in developed markets, particularly the United States and the European Union
due to the maturity of their medical devices recall systems and the number of devices in these
markets.

While the number of recalls has increased over time, this is not because of decreasing
quality but due to the demand for devices (Box 1).8 Additionally, the length of devices staying
inside patients is a contributing factor. The number of recalled devices increased between 2016
and 2021 due to problems with devices implanted decades ago, where metal ions are released
into the body the longer the implants stay.®

Box 1: An ageing world and the demand for medical devices

Medical devices play an important role in improving quality of life and extending life expectancy.
The demand for medical devices is likely to grow, as the world is experiencing both a growth in the
size and proportion of older persons. The population aged 60 years and older is expected to
increase from 1 billion in 2020 to 1.4 billion in 2030. By 2030, one in six people will be over the age
of 60. The World Health Organisation (WHO) expects the population of people aged 60 years and
older will double to 2.1 million by 2050. Between 2020 and 2050, the number of people aged 80
years or older will triple to 426 million.

Though developed economies are first to experience the shift towards an ageing population,
emerging markets, particularly low- and middle-income countries, will begin experiencing
significant changes. An estimated two-thirds of the world's over-60 population will live in emerging
markets by 2050.

While the initial growth in demand for medical devices is in developed economies, over time, it is
expected that will shift towards emerging markets. This trend is particularly noticeable in Asia.
Across the continent, the medical devices market grew from approximately $67.5 billion USD in
2016 to $88.6 billion USD in 2020; it is expected that the market will reach 3.7 billion by 2028.
Within the region, Japan is a leading innovator and consumer of medical devices due to an ageing
population and the unmet need for elderly care. As China’s elderly population grows, with more
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than one in five persons over the age of 60 (approximately 280 million persons) by the end of 2023,
the growing demand for medical devices will likely accelerate.

Across the region in the “younger” countries, the demand for home-based monitoring devices is
expected to increase due to the size of the nursing and physician workforce, cost containment and
avoidence of inpatient care, and weakening traditional roles in elderly care by family members
and low fertility rates.

Source: Fidelity International, 2024, McKinsey, 2023, Wang et al., 2022, World Health Organisation,
2022, Jakovljevic et al, 2021.

In the United States, medical devices make up the highest proportion of products recalled
(Figure 3). Most medical devices recalls are Class Il whereas only a small share of recalls is Class I.

Data from 2018 and 2022 showed that the primary reasons for recalls are device design (55%),
manufacturing error (13%), and processing error (12%).'° Breaking down the recalled devices by
medical specialty, cardiovascular devices make up the most recalls (34%), followed by
anesthesiology (21%), and general hospital devices (17%)." 66% of the products were recalled
multiple times.'?

Figure 3: Products recalled in the United States (2014 - 2024)

Of all products recalled between 2014 and 2024: Among the medical devices recalled:
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Source: US FDA, 2024a; created by Greenwheel.

A study on osteosynthesis implants and joint replacement implants from 2011 to 2021 across four
countries showed that the reasons for recalls differ across geographies and by the type of
implant (Figure 4). Overall, four companies are responsible for 70% of the total recalls.’
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Figure 4: Drivers of product recalls for osteosynthesis implants and joint replacement
implants in Australia, Canada, China, and the United States (2011 - 2021)
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Note: The definitions for the recalls are explained by the authors Wang et al. as follows: clinical application
(defects due to delayed or failed operation, recurrence or reoperation increased); device design (technology
does not meet requirements of the product, the product does not achieve therapeutic effective in clinical
application); mislabelling (content on label is incorrect, label and product are mismatched, missing label);
non-conforming part (unqualified or components used); packaging process control (packing error, poorly
sealed product, sterile barrier broken); process control (errors in production leading to assembly error,
unqualified or missing component). Source: Wang et al., 2022; created by Greenwheel. The
information shown above is for illustrative purposes.
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For osteosynthesis implants, one in four recalls in the United States are due to device design
whereas in China, almost a quarter of all cases are due to mislabelling. Whereas mislabelling is
main driver for product recalls in China for joint implants, the leading causes for recalls differ in
the United States and Australia for the two types of implants. The major cause for recalls in
osteosynthesis implants in Australia is due to packaging errors while the key recall factor for joint
implants is related to clinical application. In the United States, errors in the packaging process are
more likely to cause recalls.™

In addition to poor quality control and errors attributed to manufacturers, regulatory loopholes
can also contribute to recalls. Compared to pharmaceutical products that require substantial
evidence of safety and efficacy through clinical trials and post-market surveillance, medical devices
are not required to demonstrate the same level of evidence or process controls.'

In the United States, only high-risk devices (e.g., life-saving or life-supporting) are required to
submit clinical data to prove safety and efficacy for “pre-market approval”. For other products, the
501(k) pathway allows devices that are essentially equivalent to devices already on the market or
“predicates” to be approved through a “fast track”. Through the 501(k) pathway, manufacturers
need to demonstrate that new devices have the same intended use as predicate devices and have
the same technical and safety characteristics and effectiveness.'®

In theory, manufacturers cannot use predicates that are undergoing a mandatory recall; in
practice, manufacturers can use predicates that are voluntarily recalled by manufacturer, which is
the preferred and typical approach for medical devices. In some cases, Class | recalls are still active
when new devices are authorised, and consequently, descendants may be cleared for using
predicates even when safety concerns are known but not resolved. There are no effective
guardrails to prevent devices subject to Class | recalls being used as predicates. As such,
501k clearance is not a signifier that a device is safe (Box 2)."”

By contrast, in the European Union, the equivalence pathway is more stringent than the
501k. The European Union requires manufacturers to demonstrate equivalency based on
technical, biological, and clinical characteristics. Additionally, market approvals in the United States
do not have a time limit compared to the limited validity of the “CE marking” in the European Union
(i.e., devices will undergo a conformity assessment approximately every five years).

Unlike the United States, the regulation of medical devices is highly decentralised in the
European Union, and manufacturers can “self-attest” for non-high-risk products. Whereas
the US FDA is responsible for regulating medical devices and in mandating recalls, the European
Union devolves responsibility to Notified Bodies, which leads to risks of differences in interpreting
the legal requirements (Figure 5).'8
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Figure 5: How medical devices are regulated in the European Union and the United States
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Medical Devices Regulation (2017), replacing the Medical Device Directive
(1993) and the Active Implantable Medical Device Directive (1990)

EU single countries responsible for market surveillance; Motified Bodies in
charge of conformity assessment of high-risk products

Low to high-risk system. Class | is low risk, Class Il is moderate risk, and
Class IIl as highest risk. Class | is disaggregated into measure products
(Class Im), reusable surgical products (Class Ir), and sterile products (Class
Is). Though manufacturers are responsible for classifying their products,
notified bodies and competent authorities can verify or challenge.

All devices require a CE mark before it is placed on the market.

Manufacturers can self-attest compliance of devices (e.g.. simple class I). For
Class Im, Ir, Is, manufacturers need to go through a conformity assessment
performed by a Motified Body. Notified bodies will intervene for high-risk
devices.

If a device is similar to a well-established technology. a manufacturer can
use data from a lower evidence level to demonstrate conformity based on
pre-clinical, post-market data, data from similar devices, and/or data from
state-of-the-art devices to show conformity. Equivalence is determined
based on technological, biological, and clinical characteristics with existing
devices with a CE marking.

For novel devices, a clinical investigation is required for all implantable and
class |1l devices to receive the initial CE mark.

Manufacturers are to conduct active and systematic post-market data
collection, including a Periodic Safety Update Report annually or biennially
based on the risk class. Implantable and Class Ill devices reports need to be
submitted to the Notified Body for their assessment. Where long-term
clinical data is not available, manufacturers are required to conduct post-
market clinical follow-up activities (e.g.. using existing registries, or
conducting separate studies).

Medical Devices Amendment (1976)
Safe Medical Devices Act (1990)
21st Century Cures Act (2016)

The US FDA is responsible for approvals and market surveillance of medical
devices.

Low to high-risk system. Class | is low risk, Class Il is moderate risk, and
Class Il are products are highest risk.

The FDA can adjust the classification based on market data.

FDA approval is required before a device is rolled out on the market.

A Pre-market notification or the 501(k) is allows manufacturers to gain
clearance for devices that are equivalent to existing or "predicate devices"
that the FDA already cleared. To qualify as such, the device must have the
same intended use as a predicate and has the same technological
characteristics; the device must have the same intended use; the device
cannot raise different questions of safety and effectiveness; and, the
information provided to the FDA shows that the device is as safe and
effective as the predicate.

For novel devices that are not Class Ill, manufacturers do not need a Pre-
Market Approval. Manufacturers need to demonstrate that the device is
safe and effective with clinical data.

Devices targeting rare medical conditions (<4000 individuals in the US)
qualify as orphan medical devices, where no scientific evidence for
performance is required due to low number of patients.

Manufacturers are required to carry out general post-market activities, for
instance, collecting feedback from physicians or accessing the Manufacturer
and User Facility Device Experience (MAUDE) database.

Source: Fink and Akra, 2023 and MD Lawj, 2023; created by Greenwheel.

Box 2: The dangers of the 501(k) pathway in the United States and the risks to consumer
health

The 501(k) pathway was established to balance safety concerns with the need to innovate to create
life saving devices. Compared to other routes to market approval (e.g., the PMA), 501(k) cleared
devices are more likely to face recalls.

Currently, 99% of medical devices enter the market through the 501(k) pathway. A study on 156
medical devices subjected to Class | recalls between 2017 and 2021 found that 44% of authorised
devices used predicates that are subject to Class | recalls. Devices that are authorised through
501(k) using predicates that are subject to recalls are 6.4 times more likely to be subjected
to a Class | recall than devices that use recall-free predicates.

Manufacturers continue relying on the 501(k) pathway even though safety data can be limited. For
instance, predicates were used despite the low rates of premarket clinical testing (4.4%) and
despite safety concerns in the post-market setting (28.8%). Moreover, 15% of Class | recalls listing
of 501(k) devices do not specify the reason for recall.

In response to the safety concerns, since 2012, approximately 1500 devices have been eliminated
as predicates. There are now recommendations to push for all 501(k) devices to go through a
Safety and Performance Based Pathway.

Source: Kadakia et al., 2023 and Pisac and Wilson, 2021.
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The importance of managing product recalls for businesses and investors

Based on a review of the medical devices recall landscape, Greenwheel has identified three key
takeaways for businesses and investors:

¢ New risks may emerge: As the global population ages, the demand for medical devices
will continue to increase. New risks may arise due to the plethora of devices and through
the development of new devices that are not tested with sufficient real-world data (i.e.,
consumers using the products over time). In addition, as devices are used for longer
periods of time.

o Data is not consistent or readily available: There are clear data gaps in tracking the
recall of medical devices globally due to the absence of centralised and readily accessible
public information on product safety. Even in advanced regulatory regimes such as the
United States or the European Union, safety and recall data is neither transparent nor fully
accessible.

e Compliance is not an indication of safety: Ultimately, Governments are responsible for
consumer safety through establishing a regulatory framework to guide and advise medical
devices manufacturers. Yet, the practical implementation of the 501(k) in the United States
show that compliance is not sufficient to ensure consumer safety.

What does good product recall look like?

Product recall should be viewed as one part of a wider risk management system on
consumer product safety. In 2020, the OECD adopted a Recommendation on Consumer Product
Safety, which lays out the core principles that guide regulatory and business action. The
Recommendation provides key actions to take as part of good business practices, effective
protection, information disclosures, product risk assessment and management, and product
recalls or other correction actions (i.e. remediation) (Figure 6)."°

As the World Health Organisation highlights, all medical devices carry inherent risks, which
further stresses the importance of having a robust risk managements system. Risks should
be acceptable to stakeholders (e.g., patients, medical care providers), wherein risks are
outweighed by the anticipated benefits. For instance, stakeholders may be more accepting of high
risks in life-saving devices than devices that improve the quality of life.2°

Ultimately, good product recall requires businesses to show that they have taken the
adequate steps proportional to the risks posed by their product to reduce potential harm
to consumers. Where harm is caused because of a manufacturing, clinical, or user error,
businesses have a responsibility to provide remediation through corrective action. As part of the
corrective action, businesses are expected to demonstrate a commitment to continuous
improvement. This process should be well-documented, transparent, and clear to external
stakeholders, from regulators to consumers.
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Figure 6: Guiding principles on consumer product safety

Adopt good business practices: Businesses are expected to manage the risks and safety of products
throughout their lifetime, for instance, design, manufacturing, distribution, use, and disposal.
Consumers should not be exposed to unreasonable risk to their health and safety. Businesses should
anticipate reasonable and foreseeable use or misuse. Where issues arise, businesses are to implement
appropriate correction action without delay.

Support effective protection: Governments play a leading role in protecting consumers and where
required, mandate product withdraws, recalls, or other corrective measures from businesses.
Nonetheless, businesses can support this process through cooperating with governments and other
businesses.

Disclose relevant information: Businesses should provide safety information about a product on the
market in an accessible manner (e.g., non-technical language, relevant languages, clear warning labels).
Consumers should be informed on the different avenues to report consumer product safety concerns.

Assess and manage product risks: Risk assessments should factor in potential risks related to the
distribution and use of a given product. Product safety should be embedded across business processes
including design, quality assurance, production, distribution, and monitoring. Businesses should be
equipped to respond to unsafe products before and after market rollout.

Remediate through product recall or other corrective actions: Where products are identified as
unsafe, businesses are expected to issue warnings, withdraw, modify, or replace the product with the
aim of stopping consumers from using the faulty product. Consumers should be provided information
on the affected product, key risks and hazards, and their right to remedy. As part of remediation,
companies should assess and report on the effectiveness of their recalls.

Source: OECD, 2024; created by Greenwheel.

A Greenwheel Investor Checklist on Effective Product Recall for Medical Devices

To help investors assess the effectiveness of product recall for medical devices carried out
by portfolio companies, Greenwheel developed an investor checklist based on the best
practices identified by international organisations (World Health Organisation, United Nations
Trade and Development, the OECD), regulatory bodies, academic research, and industry research.
Greenwheel notes that although the requirements can differ based on regulatory requirements,
this Checklist provides what “good” should look like regardless of where businesses operate.

The Greenwheel Investor Checklist on Effective Product Recall for Medical Devices consists
of three key steps in the recall cycle (Figure 7). Within each step, there are key actions that
businesses can take.
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Figure 7: The key steps in the product recall cycle

1. Prevent a product recall 2. Implement a product recall 3. Monitor and learn
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improvement

Develop and implement recall
strategy
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Adopt a post-market surveillance
plan

Conduct mock product recalls

Source: Created by Greenwheel.

1. Preventing a product recall
Build good governance on product safety and recall

The structure of CEO incentives can affect the timely implementation of recalls, which can
magnify or reduce public health risks. A 2% increase in the percentage of shares owned by the
CEOQ is associated with a 26-day delay in recall initiation. As such, CEO stock ownership may allow
unsafe and potentially dangerous medical devices to linger on the market.?" Investors may
consider assessing performance metrics for CEOs and senior leadership that encourage the
prioritisation of patient safety in the event of a product recall.

An autonomous corrective action team should be established to oversee product recalls.
The team should consist of management representative, production, product manager, technical
officers (IT, engineers), quality assurance or quality control, risk management, marketing or public
relations experts, and customer services. Where businesses do not have internal capabilities, they
should seek support from external experts.??

Senior leadership and the corrective action team should be adequately trained to carry out their
responsibilities. In addition, these internal stakeholders should be trained on judgment bias,
as evidence show that businesses can under- and over-react based on product nature or
characteristics:

e Recency bias: Businesses tend to under-react when risks are associated with older
products and over-react for newer products.

e Perceived risk bias: Responsible personnel may under-react to risks associated with “low-
risk” products related to dental, ear-nose-throat, and physical medicine. They may over-
react with “high-risk” products such as cardiovascular, surgical, and hospital devices.
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Maintain a quality management system

A quality management system (QMS) can help businesses promote safety across the
product lifecycle: design and development, production, storage and distribution, installation,
servicing, and associated activities (e.g., technical support).

The International Organization for Standardization established a dedicated industry
standard on quality management systems for medical devices through the I1SO 13485.% In
addition to this standardised approach, investors should be aware that quality management
systems requirements may differ across jurisdictions.

Ensure product traceability

Figure 8: The challenges in tracing products downstream
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Source: Australian Government Therapeutic Goods Administration, 2024 and European
Commission, 2020; created by Greenwheel.

The medical devices value chain is complex, which makes it difficult to trace products
downstream (Figure 8). Oftentimes, medical devices go through many economic operators or
intermediaries before reaching the consumers. There are many tools that businesses can adopt
to promote traceability across the value chain, from upstream suppliers to end-users, for instance,
using manufacturer/producer identification and general identifiers (serial numbers, batch
reference, manufacturing date or bar code). These are tools that are not unique to the medical
devices industry.?*

Specifically for medical devices, the use of Unique Device Identification (UDIs) is
recommended by expert organisations such as the World Health Organisation and the OECD;
increasingly, UDIs are mandatory under some jurisdictions.?> UDIs are numeric or alphanumeric
codes that consists of two components: a device identifier and a production identifier. UDIs
facilitate an unambiguous tracing of medical devices.?® Since 2013, medical devices manufacturers
have been using UDIs in conjunction with other health databases; for instance, when used in
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conjunction with electronic health records for device implants in patients, adverse event reporting,
and recall notifications, UDIs can facilitate post-market surveillance for safety risks.?”

Develop a recall strategy

A recall strategy or plan is put in place in case an error necessitates a recall. An effective recall
strategy should contain six key components (Figure 9). A recall strategy should be scaled based
on the severity of the potential recall. For higher risk products, a strategy should be more extensive
and detailed.?®

Figure 9: Key components in a product recall strategy
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Source: European Commission, 2020; created by Greenwheel.
Develop a communication strategy

Recall communication requires coordination of internal stakeholders and a dedicated plan to
engage external stakeholders. The strategy should take all necessary precautions to avoid
potentially harm patients as a result of miscommunication and/or misinformation.?°

A comprehensive communication strategy details internal communications, communications with
regulatory authorities, customers, and the broader public. The strategy should ensure that the
appropriate communication channels are selected for the intended audience. There is no single
effective channel of communication, especially for companies with a large global footprint. As a
good practice, businesses should use multiple channels, both online and offline, to reach
consumers.3°

Information should be made accessible to consumers. In practice, this may include working
through intermediaries such as medical care professionals, hospitals, governments, consumer
interest groups, and other organisations to maximise reach.3! Information about the potentially
affected products, risks and hazards, and next steps should be presented factually and concisely.
Special measures should be taken to ensure the needs of different groups are taken into
account (e.g., age, income, disability, literacy, language).3?
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Businesses should prevent “recall fatigue” by avoiding bombarding the public with too much
communication which can impact consumer participation in recalls. Businesses are also advised
to accurately depict the risks and hazards so to avoid under- or over-reaction.*?

Adopt a post-market surveillance plan

Post-market surveillance is a critical tool to ensure medical devices continue to be safe and well-
performing. Even where the proper quality management systems are in place, there are residual
risks; as such, market surveillance allows businesses to identify problems, including
unforeseen problems such as environment, user interaction, and other unexpected failure
or misuse. A post-market surveillance plan should contain five steps (Figure 10).3*

Figure 10: Ingredients of a post-market surveillance plan
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Box 3: Practical challenges in conducting post-market surveillance

Product safety issues and errors may occur months or years after devices are in service.
Particularly in the case of implanted medical devices, there is no centralised or systematic data
collection on patient outcomes from adverse impacts of medical device events. In some countries,
physicians voluntarily report data.

A Canadian study on barriers to reporting for physicians revealed three factors preventing medical
professionals from reporting device safety issues:

e Behavioural factors: Some physicians may not see reporting device safety concerns
as their formal responsibility. Depending on the structure of medical systems,
providers responsible for implants may be monitor the “recovery” phase and but not
beyond. There is also a belief held amongst medical professionals that errors and
adverse impacts are inevitable and “expected” as part of medical practice, especially

@ redwheel



for life-saving devices. Instead of reporting, physicians are choosing to clinically
address adverse medical devices events or discontinue the use.

e Institutional factors: There is an absence of local, national, and international policies
and processes to promote the reporting of medical devices adverse events. Patient
records may not contain relevant information on the implant of medical devices.
Consequently, it may be difficult to track patients in case of recalls.

e Value chain factors: There is no feedback loop between medical practitioners and
industry representatives, distributors (e.g., wholesalers, authorised representatives,
fulfilment service providers), and manufacturers.

Given the constraints for businesses in gathering data as part of their post-market surveillance,
additional measures should be taken to actively monitor the safety performance of their devices
(e.g., academic literature, congresses, post-market follow-up studies).

Sources: Pisac and Wilson, 2021 and Gagliardi et al., 2018

Conduct mock product recalls

Mock recalls simulate a scenario where an unsafe or harmful product is identified (Figure
11). Typically, participants are not told in advance that it is a mock scenario.® Mock recalls help
companies test recall procedures and ensure employees understand their responsibilities as well
as the requirements for timely and effective outcome. Mock recalls can help assess an
organisation's recall readiness and identify potential gaps in implementation. Mock recalls should
not be a one-off exercise.3®

Figure 11: Steps to a mock recall
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Source: FTl, 2024; created by Greenwheel.

There is no formal guidance on the frequency of mock recalls. While existing recommendations
vary widely (from quarterly to every 18 months), the typical frequency is at least annually if not
semi-annually.3” For companies operating in multiple markets, it is good practice to carry out mock
recalls in different country and cultural contexts.
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Establish a complaint mechanism

An anonymous whistleblowing mechanism allows employees, suppliers, consumers, and
other downstream economic operators (e.g., medical services providers, retailers) to share
concerns about product safety. An anonymous system allows stakeholders to share concerns
without the fear of retaliation.3®

A complaints mechanism should be made available to consumers who are adversely impacted
by unsafe or harmful products. This mechanism should be accessible, expeditious, fair,
inexpensive, and transparent without transferring any costs to participate to consumers.3°

2. Implementing a product recall
Adopt a corrective and preventive action plan

A corrective and preventive action (CAPA) plan is a quality process that helps businesses
eliminate product defects and non-conformities. CAPA consists of assessing the risks and
hazards to consumers, identifying the root causes of defects, and implementing the appropriate
remedial and preventive actions (Figure 12).40

Figure 12: A corrective and preventive action plan in the context of medical devices recalls
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Communicate to external stakeholders

A company should consult relevant authorities as soon as possible after a risk of injury or
actual injury occurs. Although the timeframe can differ by jurisdiction, the World Health
Organisation recommends that manufacturers should report serious public health threats
immediately but no later than 48 hours. For devices that lead to death or a serious deterioration
in health of a user, users should be contacted as soon as possible but no later than 10 calendar
days. For devices that may have caused a death or serious health deterioration of a user,
manufacturers should report no later than 30 calendar days.*’

Alongside regulators, businesses should coordinate and communicate clearly with up and
downstream economic operators. These operators can be leveraged to help businesses
communicate to consumers as part of the recall.

With consumers, businesses should communicate promptly, accurately, and openly with the aim
of minimising adverse impacts. This can also help businesses contain litigation risks.

Remediate adverse impacts

Remedies should aim to restore the rights of affected stakeholders or to an equivalent
state. Depending on the nature of the product faults, remediation may include corrections or
corrective action. Corrections involve repairing, modifying, adjusting, relabelling, destroying,
inspecting devices. It can also entail retraining practitioners, retesting, and seeking additional
clinical reviews.*?

By contrast, corrective action is recommended in instances where one or more incidents pose an
unacceptable increase in risk through malfunctions, deterioration in safety, quality or
performance, or undesirable side-effects. As part of corrective action, the product should be
returned to the manufacturer or representative. This can include device modification (software
upgrade, retrofitting parts of the device), device exchange, device destruction, or modification of
clinical management (especially in cases where implants cannot be explanted).*?

For user errors that are foreseeable (e.g., inserting the test strip backwards on a glucose monitor),
businesses can report this to reduce the chances of other users from making the same mistakes
and issue a user warning. Whereas for abnormal user error (e.g., using a product beyond its expiry
date), there is no expectation for businesses to report.*

Remove products sustainably

Businesses should strive to remove products from the market in a sustainable way.
Businesses are encouraged to balance safety, ethical, and environmental considerations. Where
feasible and not at the expense of safety considerations, businesses should repair, rework, or
recycle the product. If the recall contains hazardous chemicals, then product needs to be
destroyed but in a way that does not create further harm.#®

For transparency, businesses should document the products collected and provide evidence on
how they carried out the recall in a sustainable way.*¢

Write a status or field safety corrective action (FSCA) report

A field safety corrective action (FSCA) or status report contains the final assessment of the
root causes, proposed corrective actions, progress on implementation, and outcome of
remediation and reconciliation.*’ National requirements may differ on the contents required in
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such reports. For instance, the US FDA provides clear guidance on the required information in a
status report (Figure 13).48

Figure 13: Information to include in a FSCA or status report
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Source: US FDA, 2020; created by Greenwheel.

3. Monitor and learn

Monitor recall effectiveness

Figure 14: Assessing the effectiveness of a product recall
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The OECD provides a set of metrics to help measure the effectiveness of a recall (Figure 14);
it should be noted that this is not a recommendation specific to medical devices. Consequently,
the OECD does not provide concrete recommendations, for instance, on what “good” or “good
enough” looks like in terms of the number of units recovered from the supply chain or the timing
of the recall.
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The United States’ Title 21 of the Code of Federal Regulations for the FDA provides guidance on
recall effectiveness for medical devices based on the number of consignees contacted. The
effectiveness is ranked from Level A to E, where 100% of consignees are contacted for Level A and
no effectiveness checks for Level E (i.e., no verification on whether consignees are contacted).*
This is proportional to the risks posed to consumers as a result of the error or fault (e.g., for
life-threatening or irreversible medical harm, businesses should aim for Level A).

Commit to continuous learning and improvement

One key metric as part of responsible business conduct is continuous improvement. Based on the
experience carrying out a product recall, businesses should demonstrate that they have learned
from their experiences. For example, the product recall experience should inform the review of
working practices, including but not limited to safe designs, production, the procurement of
materials and components, packaging, storage, shipping, clinical management.*°
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Key Information

No investment strategy or risk management technique can guarantee returns or eliminate risks in
any market environment. Past performance is not a guide to future results. The prices of
investments and income from them may fall as well as rise and an investor's investment is subject
to potential loss, in whole or in part. Forecasts and estimates are based upon subjective
assumptions about circumstances and events that may not yet have taken place and may never
do so. The statements and opinions expressed in this article are those of the author as of the date
of publication, and do not necessarily represent the view of Redwheel. This article does not
constitute investment advice and the information shown is for illustrative purposes only. Whilst
updated figures are not available for all sources, we have performed further analysis and believe
that this data has not significantly changed and is reflective for 2025.

Global Disclaimer

Redwheel ® and Ecofin ® are registered trademarks of RWC Partners Limited (“RWC"). The term
“Redwheel” may include any one or more Redwheel branded regulated entities including, RWC
Asset Management LLP which is authorised and regulated by the UK Financial Conduct Authority
and the US Securities and Exchange Commission (“SEC"); RWC Asset Advisors (US) LLC, which is
registered with the SEC; RWC Singapore (Pte) Limited, which is licensed as a Licensed Fund
Management Company by the Monetary Authority of Singapore; Redwheel Australia Pty Ltd is an
Australian Financial Services Licensee with the Australian Securities and Investment Commission;
and Redwheel Europe Fondsmaeglerselskab A/S (“Redwheel Europe”) which is regulated by the
Danish Financial Supervisory Authority.

Redwheel may act as investment manager or adviser, or otherwise provide services, to more than
one product pursuing a similar investment strategy or focus to the product detailed in this
document. Redwheel seeks to minimise any conflicts of interest, and endeavours to act at all times
in accordance with its legal and regulatory obligations as well as its own policies and codes of
conduct.

This document is directed only at professional, institutional, wholesale or qualified investors. The
services provided by Redwheel are available only to such persons. Itis not intended for distribution
to and should not be relied on by any person who would qualify as a retail or individual investor
in any jurisdiction or for distribution to, or use by, any person or entity in any jurisdiction where
such distribution or use would be contrary to local law or regulation.

This document has been prepared for general information purposes only and has not been
delivered for registration in any jurisdiction nor has its content been reviewed or approved by any
regulatory authority in any jurisdiction.

The information contained herein does not constitute: (i) a binding legal agreement; (ii) legal,
regulatory, tax, accounting or other advice; (iii) an offer, recommendation or solicitation to buy or
sell shares in any fund, security, commodity, financial instrument or derivative linked to, or
otherwise included in a portfolio managed or advised by Redwheel; or (iv) an offer to enter into
any other transaction whatsoever (each a “Transaction”). Redwheel bears no responsibility for your
investment research and/or investment decisions and you should consult your own lawyer,
accountant, tax adviser or other professional adviser before entering into any Transaction. No
representations and/or warranties are made that the information contained herein is either up to
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date and/or accurate and is not intended to be used or relied upon by any counterparty, investor
or any other third party.

Redwheel uses information from third party vendors, such as statistical and other data, that it
believes to be reliable. However, the accuracy of this data, which may be used to calculate results
or otherwise compile data that finds its way over time into Redwheel research data stored on its
systems, is not guaranteed. If such information is not accurate, some of the conclusions reached
or statements made may be adversely affected. Any opinion expressed herein, which may be
subjective in nature, may not be shared by all directors, officers, employees, or representatives of
Redwheel and may be subject to change without notice. Redwheel is not liable for any decisions
made or actions or inactions taken by you or others based on the contents of this document and
neither Redwheel nor any of its directors, officers, employees, or representatives (including
affiliates) accepts any liability whatsoever for any errors and/or omissions or for any direct,
indirect, special, incidental, or consequential loss, damages, or expenses of any kind howsoever
arising from the use of, or reliance on, any information contained herein.

Information contained in this document should not be viewed as indicative of future results. Past
performance of any Transaction is not indicative of future results. The value of investments can
go down as well as up. Certain assumptions and forward looking statements may have been made
either for modelling purposes, to simplify the presentation and/or calculation of any projections
or estimates contained herein and Redwheel does not represent that that any such assumptions
or statements will reflect actual future events or that all assumptions have been considered or
stated. There can be no assurance that estimated returns or projections will be realised or that
actual returns or performance results will not materially differ from those estimated herein. Some
of the information contained in this document may be aggregated data of Transactions executed
by Redwheel that has been compiled so as not to identify the underlying Transactions of any
particular customer.

No representations or warranties of any kind are intended or should be inferred with respect to
the economic return from, or the tax consequences of, an investment in a Redwheel-managed
fund.

This document expresses no views as to the suitability or appropriateness of the fund or any other
investments described herein to the individual circumstances of any recipient.

The information transmitted is intended only for the person or entity to which it has been given
and may contain confidential and/or privileged material. In accepting receipt of the information
transmitted you agree that you and/or your affiliates, partners, directors, officers and employees,
as applicable, will keep all information strictly confidential. Any review, retransmission,
dissemination or other use of, or taking of any action in reliance upon, this information is
prohibited. Any distribution or reproduction of this document is not authorised and is prohibited
without the express written consent of Redwheel.

The risks of investment are detailed in the Prospectus and should be considered in conjunction
with your investment adviser. Please refer to the Prospectus, Key Investor Information Document
(UCITS KIID), Key Information Document (PRIIPS KID), Summary of Investor Rights and other legal
documents as well as annual and semi-annual reports before making investment decisions; these
documents are available free of charge from RWC or on RWCs website:
https://www.redwheel.com/ and available in local languages where required. RWC as the global
distributor has the right to terminate the arrangements made for marketing Redwheel Funds in
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certain jurisdictions and to certain investors. Redwheel Europe is the sub-distributor of shares in
Redwheel Funds in the European Economic Area (“EEA”) and is regulated by the Danish Financial
Supervisory Authority. This document is not a solicitation or an offer to buy or sell any fund or
other investment and is issued in the UK by RWC and in the EEA by RW Europe. This document
does not constitute investment, legal or tax advice and expresses no views as to the suitability or
appropriateness of any investment and is provided for information purposes only. The views
expressed in the commentary are those of the investment team.

Funds managed by Redwheel are not, and will not be, registered under the Securities Act of 1933
(the “Securities Act”) and are not available for purchase by US persons (as defined in Regulation S
under the Securities Act) except to persons who are “qualified purchasers” (as defined in the
Investment Company Act of 1940) and “accredited investors” (as defined in Rule 501(a) under the
Securities Act).

This document does not constitute an offer to sell, purchase, subscribe for or otherwise invest in
units or shares of any fund managed by Redwheel. Any offering is made only pursuant to the
relevant offering document and the relevant subscription application. Prospective investors
should review the offering memorandum in its entirety, including the risk factors in the offering
memorandum, before making a decision to invest.

AIFMD and Distribution in the European Economic Area (“EEA")

The Alternative Fund Managers Directive (Directive 2011/61/EU) (“AIFMD") is a regulatory regime
which came into full effect in the EEA on 22 July 2014. RWC Asset Management LLP is an Alternative
Investment Fund Manager (an “AlFM") to certain funds managed by it (each an “AIF"). The AIFM is
required to make available to investors certain prescribed information prior to their investmentin
an AIF. The majority of the prescribed information is contained in the latest Offering Document of
the AIF. The remainder of the prescribed information is contained in the relevant AlF's annual
report and accounts. All of the information is provided in accordance with the AIFMD.

In relation to each member state of the EEA (each a “Member State”), this document may only be
distributed and shares in a Redwheel fund (“Shares”) may only be offered and placed to the extent
that (a) the relevant Redwheel fund is permitted to be marketed to professional investors in
accordance with the AIFMD (as implemented into the local law/regulation of the relevant Member
State); or (b) this document may otherwise be lawfully distributed and the Shares may lawfully be
offered or placed in that Member State (including at the initiative of the investor).

Information Required for Offering in Switzerland of Foreign Collective Investment Schemes to
Qualified Investors within the meaning of Article 10 CISA.

This is an advertising document.

The representative and paying agent of the Redwheel-managed funds in Switzerland (the
“Representative in Switzerland”) FIRST INDEPENDENT FUND SERVICES LTD, Feldeggstrasse 12, CH-
8008 Zurich. Swiss Paying Agent: Helvetische Bank AG, Seefeldstrasse 215, CH-8008 Zurich. In
respect of the units of the Redwheel-managed funds offered in Switzerland, the place of
performance is at the registered office of the Swiss Representative. The place of jurisdiction is at
the registered office of the Swiss Representative or at the registered office or place of residence
of the investor.
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This document does not constitute an offer to sell, purchase, subscribe for or otherwise invest in units or shares of any
fund managed by Redwheel. Any offering is made only pursuant to the relevant offering document and the relevant
subscription application. Prospective investors should review the offering memorandum in its entirety, including the
risk factors in the offering memorandum, before making a decisionto invest.

CONTACT US

Please contact us if you have any questions or
would like to discuss any of our strategies.
invest@redwheel.com | www.redwheel.com

Redwheel London Redwheel Europe

Verde Fondsmaeglerselskab A/S,
10 Bressenden Place Havnegade 39, 1058
London SW1E 5DH Kgbenhavn K, Denmark
+44207227 6000

Redwheel Miami Redwheel Singapore
2640 South Bayshore Drive 80 Raffles Place
Suite 201 #22-23

Miami UOB Plaza 2
Florida33133 Singapore 048624
+13056029501 +65 68129540
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