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Abstract
Traditionally, clinical trials have
primarily focused on the research of
new drugs, leading to an abundance
of pertinent information in the
literature, far exceeding that available
for medical device trials. This article
delves into the essential definitions to
fully understand medical device trials.
It explores the general characteristics
of medical devices, details the
technical criteria and stages of studies,
and highlights the key differences
compared to drug trials. This is done
by reflecting the perspective of the
National Directorate of Medicines
(DNM) of El Salvador, a regulatory
agency, regarding these types of trials.
The article also includes a description
of the legaland regulatory frameworks,
both local  and international,
supporting the regulatory work.
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Introduction

The development of new products,
both pharmaceutical and medical
devices, is carried out progressively,
from the synthesis of a new molecule
or the design of a device, until its
marketing stage to the general public.
This is a generally slow process that
can last years, and involves preclinical
studies,whichprovidepriorinformation
about the research product. In the
case of medicines, information
is sought on pharmacokinetics,

pharmacodynamics, toxicity, stability,
etc., while for medical devices
performance or functioning tests
are carried out in animal models,
mathematical models, tests on organs
or tissues in the laboratory and they
carry out measurements of technical
specifications according to the type
of device investigated. Information
collected in the preclinical stage
supports the execution of a clinical
trial.

Clinical trials are essential studies in
the development of new products
applied to human beings, because
they allow us to verify that the safety
and effectiveness of the new product
does not put human health at an
unacceptable risk. You should always
ensure that the benefit of using
the product is greater than the risk
involved in using it.

A controlled clinical trial is a type
of research that studies new tests
and interventional treatments, and
evaluates the effects on human
health. People voluntarily participate
in clinical trials that test medical
interventions including drugs, cells
and other biological products, surgical
and radiological procedures, devices,
behavioral treatments and preventive
care (WHO, 2023a).

Although clinical trials have been
developed throughout history, mainly
on new pharmaceutical products, in
recentdecades, clinicaltrials of medical
devices have become increasingly
necessary. This is explainable due to
the technological development of the
last century and the undeniable need
for medical devices in health care.
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It becomes important, therefore, to know what a medical device is and how they differ from
medications, to address the needs and particularities of clinical trials that study medical devices, both
in their execution and in the regulatory aspects that apply are submitted.

Technical criteria for clinical trials of medical devices

Before addressing the particular aspects of medical device clinical trials, it is necessary to define what
they are. A medical device is any instrument, apparatus, implement, machine, implant, reagent for in
vitro use, software, material or other similar or related article intended by the manufacturer for use,
alone or in combination, in human beings, and which does not achieve its primary intended action
by pharmacological, immunological or metabolic means, in or on the human body for one or more
specific medical purposes, including: diagnosis, prevention, monitoring, treatment or alleviation of
diseases, among others (WHO, 2017).

Being such a broad definition, an important factor that influences both the evaluation criteria of clinical
trials, as well as the subsequent regulatory requirements if they are marketed, is the risk classification
of a medical device. This classification is based on the potential danger that the device could have for
the patient, taking characteristics such as the intended purpose of use, degree of invasiveness (if any),
energy release, the duration of contact with the body and any potential risk of its use; thus, a final
classification is determined in the range of Class A, which represents the lowest risk, to Class D as the
highest risk (GHTF, 2012).

As expected for devices with a Class A risk classification, it is most common that it is not necessary
to carry out tests on humans and develop a clinical trial, due to the low associated risk. However, for
devices with a greater threat, it is very likely that it will be essential to evaluate their safety through
clinical trials, depending on the characteristics of each device and its combination of use with other
technologies.

If the need for a clinical trial is determined, the so-called "essential documents” must be generated,
which are those that allow a correct evaluation of the development of the trial and the data generated
in it (ICH, 2016). Some of the main ones are described in Table 1.
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Table 1. General documentation to evaluate clinical trials

Document Description

Document that establishes the justification, objectives,
pre-specified design and analysis, methodology,
PrOtOCOl organization, monitoring, implementation and record
keeping of clinical research.

ResearCherlS Compilation of current relevant clinical and non-clinical
Manual information on investigational medical devices.

Process by which an individual voluntarily confirms his/her
Informed decision to participate in a particular clinical research,
through a signed document, after having been informed of
consent all relevant aspects to make the decision to participate.

Research products must be labeled in such a way that
indicates that their use is not commercial, but only for the
Labe“ing study, as well as information that serves for traceability,
storage and transportation conditions.

It is detailed that at the end of the study the products will be
returned or destroyed, maintaining accounting of the

Final disposal
plan products used.

The maintenance and calibration log of the equipment used
in clinical research is verified.

o The reports identify, document and communicate potential
R|Sk risks to the research product. The management plan
ma nagement indicates how to prevent or minimize risks, the probability of
their occurrence and the damage they could cause.

For medical devices, ISO 14971 “Medical devices —
Application of risk management to medical devices” is taken
as a reference.

report and plan

Source: Own elaboration based on [ISO14155(ISO, 2020)

These documents are common for all clinical trials, but in the development of those that investigate
medical devices, other particular information that depends on the nature and risk of the device also
becomes necessary. Examples of these requirements are shown in Table 2.
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Table 2. Technical documentation to evaluate clinical trials of medical devices

Document Description

Certificate of

GOOd Indicates compliance with good manufacturing practices

- ensuring all stages of the device construction process. If
MaHUfaCtu"ng you do not have the certificate, a declaration of
Practices or conformity is requested that details the regulations or

standards implemented in the design, construction and
conditioning.

Declaration of
Conformity

Technical Documents provided by the manufacturer indicating the
= correct use of the device and information about its design
documentation and operation.

Laboratory test reports that verify the performance and
Test re ports safety of the research product materials. They depend on the
type of device.

Reports andlor Validation information of the sterilization method for the

ifi devices that will be used in the study, detailing the process
certincatces o
sterility (When and results, as well as the certificate that shows that the

. product met the process parameters.
applicable)

Information on the biocompatibility of the medical device
depends on its nature and is based on ISO 10993 "Biological

Biocompatibility
studies evaluation of medical devices".

All this information allows us to verify that the research is carried out, throughout its development, in
a safe manner for the participants, both due to the methodology to be implemented and the technical
quality of the medical devices to be investigated.

Development Stages of Clinical Trials of Medical Devices

The development of clinical trials is influenced by different factors, including the type of research
product, which leads to methodological differences between the study of medications and that of
medical devices.

The main objective of clinical trials with investigational drugs is to evaluate their safety and
effectiveness (AEMPS, 2019). Clinical trials that study new drugs are divided into four phases, the first
three being necessary to achieve commercialization (Kerzberg, 2008). The classification with its main
characteristics is summarized in Figure 1.
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Figure 1. Drug clinical trial phases

« first application to human beings

* |ts objective is to evaluate the drug safety and not its diagnostic or therapeutic purpose.
* Small-sampling studies (between 20-80 participants)

e Short term (approximately 7 days)

¢ The design of the trial does not consider a control group.

¢ Evaluates the maximum tolerated dose.

¢ Most participants are healthy subjects.

* Participation of Subjects who suffer from pathology.

¢ The design includes the control group.

« Its objective is to determine previous data about the effectiveness and to continue
verifying the safety.

¢ |t establishes the ideal dosage.

 Studies with hundreds of subjects.

« |ts objective is to confirm the therapeutic effectiveness.

» The design is usually controlled by a standard treatment and/or placebo, as double-blind
randomized.

¢ Studies with hundreds or thousands of subjects.

¢ [t is intended to define the risk-benefit relationship.

¢ This phase is carried out when the product is commercially available.
 Its objective is to confirm its effectiveness as well as its long-term safety.

Source: self made

On the other hand, clinical trials of medical devices are essential to ensure safety, effectiveness and
clinical performance before marketing. These trials are divided into three stages (ISO, 2020), each with
specific objectives and characteristics, as shown in Figure 2. Not all devices have to go through all
stages, as it will depend on factors such as preclinical results, innovation and intention, clinical use of
the device, as well as its design (FDA, 2013).
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Figure 2. Stages of clinical trials with medical devices

Post
marketing

|
—( Early ]
—( Traditional J

Source: self made

The first stage, which is known as the pilot stage, is an exploratory study carried out with few
participants. It is intended to obtain preliminary data on the design and development of the medical
device and rely on the results to make necessary adjustments and improvements. They are not
focused on testing a hypothesis or statistical data, they seek general information about safety and
operation. They are used when more information is needed that preclinical studies can no longer
provide, and it is at this stage that so-called first-in-human studies, as well as viability studies, are
developed.

Viability studies can be classified into stages known as early viability or traditional viability. In early
viability, the design concept is evaluated to obtain the first results on clinical safety and performance,
as well as possible improvements that can be made to the device, since there is not yet a final design,
they are generally made with less than 10 subjects (FDA, 2013). While those of traditional viability are
carried out with more subjects, approximately between 20 to 30 (Santarelli, 2018), and are developed
when there is already a finalized design (or very close to it) of the device, at the same time that there
is much more preclinical information than in early viability studies; in this way, clinical and safety
performance is evaluated more realistically.

The second stage is called the pivotal stage . This must be carried out with a sample that is statistically
representative of the population for which the device is intended, generally there are approximately
100 participants (Santarelli, 2018), so a greater number of subjects are already participating
compared to the pilot stage. A confirmatory study is developed to have definitive data on safety
and effectiveness, and, therefore, it is necessary to carry it out with an established hypothesis and
statistical methods that give reliability to the results. For this reason, the studies developed at this
stage are those necessary for a research product to obtain marketing authorization.

Finally, the third stage is post-marketing, analogous to phase IV for drugs. It is done when the device
is already commercially available. It aims to add research information that determines the clinical
performance, safety and effectiveness of the medical device in a much larger number of participants.
As part of this monitoring, surveillance is maintained for adverse effects, which, unlike medications,
have more diverse natures. The design and/or operation of the device affects the category of
adverse events, since they can be affected by inadequate maintenance or lack thereof, as well as
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by errors associated with the use or incorrect
applications of the device by users (Parvizi N,
2014).

Differences between clinical trials of
medical devices and those of drugs

Although the purpose of clinical trials is the
same: to verify the safety and efficacy of
the research product in humans, there are
differences in the execution of drug trials with
those of medical devices, due to its nature.
Some of the main differences are:

1. Nature of clinical trials. Randomized
controlled clinical trials are considered the
gold standard in clinical drug research.
However, in the case of some medical devices,
conducting them becomes impractical or
unethical. This can be exemplified in the case
of implantable devices, in which it would not
be possible to develop a study with control or
simulated treatments, since the risk that the
participants would be subjected to would far
exceed the benefit (Saha, 1988).

2. Scope of the test. Unlike medications, the
study of medical devices does not always
require large clinical trials. In many cases,
clinicalinformationis used primarily to confirm
extensive theoretical studies, animal tests, and
mathematical models. These previous studies
are what provide the main evidence of safety
and effectiveness of the device (Faris, 2017).

3. Primary source of valuation. Clinical trials are
not always the primary source of information
about the safety and effectiveness of a medical
device. Given the diversity in the nature and
applications of devices, sometimes technical
aspects supported by robust mathematical
models and validated in non-clinical studies
may be more relevant. For example, a
pacemaker designed to be used in magnetic
resonance imaging (MRI) could focus on
studies validating that specific function, rather
than repeating trials on its overall safety and
effectiveness (Faris, 2017).
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4.  Marketing authorization time. The
authorization process for the marketing of
medical devices is usually shorter than for
medicines. While a drug can take on average
12 years to be authorized, a medical device
can obtain authorization in a range of 3 to 7
years (Van Norman G, 2016).

5. Stages vs. Phases. Unlike drugs, where
clinical trials are divided into phases, medical
device clinical trials are divided into stages.
This distinction reflects differences in the
nature and purpose of testing between these
two types of products.

6. Effect of the technique and/or procedure.
The implementation and effective use of a
medical device often depends on the skill
and experience of the healthcare personnel
using it. This means that the technique and/
or procedure can significantly influence its
results (Parvizi N, 2014), a factor that does not
exist in the study of medications.

7. Design modifications. Medical devices may
undergo changes in their design over time.
Careful analysis is required as the effect of
these changes on the risk-benefit ratio may
affect the safety and effectiveness of the
device (Parvizi N, 2014).

8. Evaluation time. The timing of a clinical trial
for a medical device is crucial. It is important
that the prototype of the medical device to
be studied is sufficiently developed so that
when evaluated in its corresponding study
stage, it faithfully reflects its operation and
results, as well as allowing sufficient time
for the personnel who will use it to acquire
the required experience and knowledge. If
it is done too soon, there is a risk that the
results will not be as expected and will be
attributed to the device, when the design
and application procedure really need to be
further developed, or greater expertise in use
is required (Neugebauer, 2017).
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9. Monitoring of adverse events in medical
devices vs. medicines. Medical devices
present  unique  challenges  regarding
adverse events compared to medications.
These events can arise from design defects,
manufacturing failures, prolonged wear or
user error. Unlike medications, where adverse
events are often related to pharmacological
effects or individual variations, devices have a
much greater variety and are innovated more
frequently. These differences require specific
strategies in both pre-marketing and post-
marketing surveillance (Parvizi N, 2014).

For example, in the causality analysis of
adverse events, those associated with medical
devices are evaluated not only in relation to
the device itself, but also to the procedure
in which they are used (Medical Device
Coordination Group., 2022).

International guides, standards and norms

The main function of the regulatory authority
in relation to clinical trials is to supervise them,
verifying that clinical trials are carried out with
strict compliance with what is established
and authorized in the research protocol, and
that they are recorded in accordance with
good practices of documentation, issued by
the World Health Organization (WHO, 2016);
and which, in addition, are developed under
ethical conduct framed in the Declaration
of Helsinki (AMM, 2015), as well as the Good
Clinical Practice standard.

The standard on Good Clinical Practices E6
R2 (GCP) is a process that establishes and
integrates standards of scientific and ethical
quality for the design, conduct, collection
and reporting of clinical research that
includes the participation of human subjects,
detailing the role the parties involved must
play in its development (ICH, 2016). GCP is
par excellence the foundation on which any
scientific research that is related to human
subjects must be carried out.

There is a standard that is specific to medical
device research, ISO 14155: 2020 Clinical
Investigation of Medical Devices for Human
Subjects (ISO, 2020). This addresses ethical
considerations, protocol and what its content
should be, the justification for the design
of a clinical trial, monitoring plans, labeling
of medical devices under investigation, the

data monitoring committee, researcher
manual and the management of risks of
an investigational device, where the risks
detected by the manufacturer due to use or
misuse of the investigational medical device
are taken into account.

Risk management is so important that there is
a specific standard for it, ISO 14971: Medical
devices (MD) - Application of risk management
to MDs, applicable to the entire life cycle of
a medical device, from initial conception to
withdrawal from service and final disposal
(ISO, 2019). The documents mentioned here
are part of the international bibliography
that corresponds to the development of
clinical trials with medical devices as research
products. These are taken as references
for national regulatory decisions, so that all
evaluations are carried out from the same
perspective, taking into account the nature
and risk classification of the medical device.

Generalities of the national context

In addition to international guidelines, the
evaluation of clinical trials in El Salvador is
supported by its own legislation. Regarding
national legal documents, the Medicines
Law can be mentioned first, (Asamblea
Legislativa - Republica de El Salvador, 2012) in
addition to RTS 11.03.02:21 Medical Devices.
Requirements for the health regulation of
medical devices (OSARTEC, 2023). The efforts
being made to strengthen national legislation
and technical documentation are due to
compliance with the requirements of the
World Health Organization, in its document
WHO Global Benchmarking Tool Plus
Medical Devices (GBT+Medical Devices) for
Evaluation of national Regulatory system Of
Medical Products (WHO, 2023b), to evaluate
the national regulatory systems of countries
in the world.

The evaluation of a clinical trial using a
medical device as a research product follows
the process outlined in Figure 3, in which,
together with the national regulatory agency,
DNM, the National Health Research Ethics
Committee (CNEIS) participates; so that,
together, a favorable opinion is authorized
and issued, respectively, on the conduct of a
test in the national territory.
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Figure 3. Clinical trial authorization process

DNM

Product verification in the
research center
5 business days

CNEIS

Controlled clinical trial review
22 a 25 business days

Step

3 DNM

Controlled clinical trial review
15 a 20 business days

Step

8 DNM

special import license
24 a 72 business hours

[=1=1=] .
% Participant
recruitment
starts

Source: self-made

The DNM, as the national requlatory agency of
El Salvador, and based on the aforementioned
international  and  national  guidelines,
requlations and laws, is prepared to supervise
clinical trials of medical devices. In this
way, it supports research and innovation in
technologies, allowing prototypes of medical
devices developed in universities, businesses
or industry. They are studied in an equitable
and well-founded regulatory framework.
Consequently, the quality and reliability of the
results obtained in clinical research is ensured,
which will make it possible to capitalize on the
knowledge generated, while at the same time
guaranteeing the health of the participants.
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