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Regulation (EU) 2017/745 provides for new provisions for medical devices made of substances as well as specific classification rules and requirements. The demarcation line between medical devices composed of substances and medicinal products is not always easy to define. The recent publication by the European Commission of the guidance on borderline between medical devices and medicinal products under the Regulation (EU) 2017/745 on medical devices, MDCG 2022-5, addresses some important issues in this topic. This article will discuss some controversial aspects in this field in order to clarify the product qualification process.
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INTRODUCTION
Regulation (EU) 2017/745 fully applicable since May 2021, has introduced several novelties in the medical device sector; among these medical devices (MD) composed of substances deserve a special mention. The definition of MD reported in the Regulation (EU) 2017/745 (MDR), states that the use for which medicinal products (MP) and MD are intended are very similar, the only difference is given by the mechanism of action being pharmacological, immunological or metabolic for MP (Table 1). MDs composed of substances have a medical purpose and are available in a presentation similar to MPs, e.g., eye drops, creams, syrups, capsules, nevertheless they do not fall within the definition of MP as the mechanism of action accounting for the principal intended action is non-pharmacological, -immunological or -metabolic, but physical (e.g., mechanical action, physical barrier, lubrication, etc.).
TABLE 1 | Definition of MP and MD.
[image: Table 1]In this context the qualification of a product is not always immediate, so that at the European level long discussions occur on the so-called borderline products, which by their nature do not clearly belong to a specific sector and for whom it is therefore difficult to define to which regulatory framework they apply.
It is important to underline that the topics covered in this article will have great relevance for the future of substance-based MDs.
Evolution of MDs Made of Substances
In the last 20 years, since the entry into force of Directive 93/42/EEC, many substance-based products have been CE marked as MDs, even if these kind of products were likely not in mind of the legislator when drafting the directive. At that time the term “material” reported in the English version of Directive 93/42/EEC in the definition of MD was translated in some languages, including Italian, as “substance” opening the possibility to this category of products made of substances with a mode of action non-pharmacological, immunological or metabolic, entering the market as MDs in compliance with the provisions of the legislation. For this reason, the above-mentioned directive lacked specific requirements and classification rules for this kind of products. In force of Directive 93/42/EEC, and despite not fitting properly, the rule applied for the definition of the risk class for MDs made of substances was mainly rule 5 (Annex IX), relating to invasive devices in natural orifices. The risk class for this rule was based on the duration of use, criterion considered insufficient to address the safety of MDs made of substances.
Regulation (EU) 2017/745: Further Steps Forward
The MDR has introduced an important innovation for substance-based MDs (Marletta, 2020), definitively legitimizing their qualification as MDs. During the drafting of MDR, in the discussions at the European Council some competent authorities were in favor of maintaining this category of devices within the scope of the MD regulatory framework, while other would have them merged into the MP sector. The final version of the MDR foresees specific requirements and a specific classification rule that take into account the concerns regarding the safety of these products, as highlighted in recital 59.
In the context of the previous regulatory regime, discussions at European level were mainly focused on the lack of adequate provisions in terms of managing the risk related to the invasiveness and potential toxicity of these devices, as well as the lack of a suitable classification rule reflecting their risk level. In order to obtain a suitable risk-based classification of devices composed of substances, specific classification rules were introduced taking into account the site where the device performs its action in or on the human body, whether it is introduced or applied, and whether a systemic absorption of the substances occurs. Based on these considerations, the legislator introduced within the MDR an ad hoc classification rule, rule 21 (Annex VIII), as well as specific essential requirements.
Rule 21 takes into consideration the specific risks for substance-based medical devices, precisely in relation to whether they are intended to be introduced into the human body (through an orifice or to be applied to the skin) and, above all, considering that the substances are absorbed by the human body or locally dispersed in it. The risk class depends on the route of administration and possible systemic absorption.BOX 1 | Rule 21
Devices that are composed of substances or of combinations of substances that are intended to be introduced into the human body via a body orifice or applied to the skin and that are absorbed by or locally dispersed in the human body are classified as:
• class III if they, or their products of metabolism, are systemically absorbed by the human body in order to achieve the intended purpose;
• class III if they achieve their intended purpose in the stomach or lower gastrointestinal tract and they, or their products of metabolism, are systemically absorbed by the human body;
• class IIa if they are applied to the skin or if they are applied in the nasal or oral cavity as far as the pharynx, and achieve their intended purpose on those cavities; and
• class IIb in all other cases.
Unlike the previous regulatory framework, MDs made of substances can no longer be classified as class I, therefore all the conformity assessment procedures provide for the intervention of a notified body.
Moreover, for the first time the concept of local dispersion is reported into the MDR and defined in the guidance MDCG 2021–24 as “the condition whereby substances remain in a specific site without being distributed throughout the body through the blood and/or lymphatic system”.
Guidance on Borderline Between Medical Devices and Medicinal Products Under MDR (MDCG 2022–5).
The recently published guideline has undergone a long review process. It is a very important document in the context of the qualification of borderline products.
A first question may arise concerning what substances are allowed in MDs made of substances since the term “substance” is not defined in the MDR, although the guideline MDCG 2022-5, refers to the definition reported in Directive 2001/83/EC. For substances of herbal origin, the definition includes micro-organisms, plants, parts of plants, vegetable secretions, extracts. A critical aspect is defining “substance” a complex mixture like those derived from herbal products, for which since it could be not easy identifying the mode of action, new methods should be developed in order to qualify these products (Bilia et al., 2021).
As previously reported, it is important to underline that the intended use of a MD (diagnosis, prevention, monitoring, prediction, prognosis, treatment or alleviation of a disease, etc.) may recall the one of a medicinal product, however the mechanism of action, responsible for the therapeutic effect, determines the difference between the two.
It is important to distinguish between the mechanism of action based on the interaction between the substance or substances and the body (refer to the text below), and the effect which is the result produced by the mechanism of action (Racchi and Govoni, 2020). Two products may have the same therapeutic effect (e.g., treatment of gastric acid hypersecretion), obtained by different mechanisms of action (H2 receptor antagonism or barrier mechanism).
It is also important to distinguish between the principal mechanism of action, accounting for the principal intended use, and other mechanisms of action, if any, not accounting for the intended use. In general, the pharmacological mechanism of action is expressed through an interaction with biological macromolecules, generally proteins. Examples include the binding to specific protein receptors, enzymes, etc. which can be physiologically present in the patient’s body, in pathogenic microorganisms, in neoplastic cells, etc. The immunological and metabolic mechanisms of action are two specific aspects of the pharmacological one, as the type of interaction is the same, but it occurs at the level of the immune or metabolic systems respectively.
The pharmacological mode of action includes two sequential steps, which are evident, in the definition of both the previous guidance, MEDDEV 2.1/3 rev.3 and the updated version:
1 The first step is an interaction (“Pharmacological means” is understood as an interaction between a substance or its metabolites and a constituent of the human body),
2 the second step (signal transduction) is an event triggered by the interaction characterized by a conformational change (“which results in initiation, enhancement, reduction or blockade of physiological or pathological functions”).
To provide a clear explanation, some definitions reported above are better elucidated:
• Interaction: binding to a body component or organisms or pathogens within or on the body.
• Event: signal transduction pathway (production of G proteins, ion channel opening, enzymatic activity, lysis of membranes, etc.), in the definition: initiation, enhancement, reduction or blockade.
• Therapeutic effect: principal intended action.
Within the pharmacological mode of action, the interaction, by itself, is not sufficient to determine the therapeutic effect. The effect is mediated by the subsequent event triggered by the interaction (e.g., signal transduction pathway as reported in classical pharmacology). On the other end, the MD’s mode of action is based on a simple interaction sufficient to determine a therapeutic effect. The mode of action is physical, mechanical, etc. and the interaction by itself generally determines the effect without triggering a subsequent event (e.g., signal transduction pathway).
The interactions reported in the examples of MPs are pharmacological, since in all cases they result in a subsequent event. These interactions are targeted to a specific site of action taking into consideration that an interaction with a different site of action would not lead to the same event (Table 2).
TABLE 2 | Examples of different types of interactions.
[image: Table 2]MDs Composed of Substances of Herbal Origin
When borderline products contain herbals, the qualification is even more difficult. Complex mixtures of herbal origin have multiple mechanisms of action and it is not always clear how to identify the principal one to properly qualify the product. The legislator has already faced this issue; in fact, Directive 2001/83/EC as amended by Directive 2004/24/EC foresees a simplified registration for traditional herbal medicinal products (THMP). Due to the difficulties of identifying the mode of action, the Summary of product characteristic (SmPC), in section 5 Pharmacological properties, 5.1 Pharmacodynamic may not foresee its description, as reported in Article 16c (1) (a) (iii) Directive 2001/83/EC as amended: “Not required as per of Directive 2001/83/EC”.
THMP monographs published by the European Medicines Agency (EMA), specify the intended use and the route of administration (excluding the parenteral one) for products whose traditional use has been recognized for at least 15 years in the European Union and for 30 outside of it. The above mentioned directive foresees that the national competent authority cannot require additional data to assess the safety and the traditional use of these products.
Based on these considerations, the level of scientific evidences (i.e., safety and efficacy) required for THMPs is much less compared with those required for MDs composed of substances foreseen by the MDR (refer to the section below).
Data Required by the Regulation (EU) 2017/745 for Substance-Based MDs.
MDR focus the attention to the safety and performance of MDs made of substances: specific general safety and performance requirements have been set in the Annex I section 12.2 (General Safety and Performance Requirements). MDs composed of substances shall comply, where applicable and in a manner limited to the aspects not covered by the MDR, with the relevant requirements laid down in Annex I of Directive 2001/83/EC for the evaluation of absorption, distribution, metabolism, excretion, local tolerance, toxicity, interaction with other devices, medicinal products or other substances and potential for adverse reactions. The technical documentation to be submitted is shown in Annex IX, Chapter II paragraph 5.4.
As a further novelty, for MDs that are absorbed systemically in order to achieve their intended use (first indent of rule 21), the MDR foresees a consultation procedure. The notified body shall seek a scientific opinion from one of the competent authorities for MPs or EMA (Regulation (EC) 726/2004), on the above reported aspects. The scientific opinion of the competent authority for MPs, released within 150 days, albeit not binding, is included in the conformity assessment of the notified body concerning the device. The notified body shall give due consideration to the views expressed in the scientific opinion when making its decision, and shall convey its final decision to the consulted MPs competent authority.
Furthermore, Annex II paragraph 6.2. c “Additional information necessary for specific cases” detailed the information, including test design, complete test or study protocols, methods of data analysis, and data summaries and test conclusions, regarding studies in relation to:
• absorption, distribution, metabolism and excretion;
• possible interactions of those substances, or of their products of metabolism in the human body, with other devices, medicinal products or other substances, considering the target population, and its associated medical conditions;
• local tolerance; and
• toxicity, including single-dose toxicity, repeat-dose toxicity, genotoxicity, carcinogenicity, and reproductive and developmental toxicity, as applicable depending on the level and nature of exposure to the device.
In the absence of such studies, an adequate justification shall be provided.
DISCUSSION
The qualification of a product as MD is under the responsibility of the manufacturer, in consultation with the notified body, and consequently it should take up the charge of the burden of complying with the relevant regulatory requirements. Data contained in the technical file should be solid, scientifically valid and correspond to the state of the art.
In order to ensure consistent decisions in all member states, the Commission can decide, on a case-by-case basis, on its own initiative or following a motivated request of a member state, and after consulting the Medical Device Coordination Group (MDCG), whether or not a specific product, category or group of products falls within the scope of the MDR.
In taking the decision on the regulatory status of borderline products with MPs, human cells and tissues, biocides or food products, the Commission should consult (Art. 4 MDR) the EMA, the European Chemicals Agency (ECHA) and the European Food Safety Authority (EFSA), respectively.
The belief that a product, qualified as MP was safer than a product qualified as MD, has been overtaken by the provisions of the MDR which requires, for MDs composed of substance, data comparable to the ones listed in Annex I of Directive 2001/83/EC. Moreover, in the case of MDs composed of herbal substances, data requested by the MDR are even more extensive than those requested for THMP. On the other hand, the MP regulatory framework, in this specific context, is not appropriate to foster innovation, since the EMA monographs are based on well-established use data. New paradigms should be developed to solve these issues in order to promote innovation in this area.
Both on the pharmacological and the toxicological side there is the need of new methods and paradigms to deal with the complexity derived from the introduction of innovative products in particular if derived from herbal extracts.
In conclusion, the MDR raises the standard of evidences required to demonstrate safety and performance for MDs composed of substances with a positive impact on the health of citizens.
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irective 2001/83/EEC Art. 1.2

Medicinal product: (2) Any substance or combination of substances presented as
having properties for treating or preventing disease in human beings; or

(6) Any substance or combination of substances which may be used in or
administered to human beings either with a view to restoring, correcting or modifying
physiological functions by exerting a pharmacological, immunological or metabolic
action, or to making a medical dlagnosis

Regulation (EU) 2017/745 Art.2.1

Medical device means any instrument, apparatus, appliance, software, implant,
reagent, material or other article intendeed by the manufacturer to be used, alone or in
combination, for human beings for one or more of the following speciic mediical
purposes

— diagnosis, prevention, monitoring, prediction, prognosis, treatment or alleviation of
disease

— diagnosis, monitoring, treatment, alleviation of, or compensation for, an injury or
disabilty

— investigation, replacement or modification of the anatomy or of a physiological or
pathological process or state

— providing information by means of in vitro examination of specimens derived from
the human body, including organ, blood and tissue donations, and which does not
achieve its principal intended action by pharmacological, immunological or metabolic
means, in or on the human body, but which may be assisted i ts function by such
means





OPS/images/fdsfr-02-952013-t002.jpg
Substance

Specific interaction

Ranitidine (Krielaart
et al., 1990)

Omeprazole (Sachs
and Walimark, 1989)
Generic Interaction
Simethicone (Ingold

and Akhondi, 2022)

Alginate (Dettmar et al.,
2018)

Interaction

H receptors

H/Na/K ATPase

siicon based surfactant that decreases the surface
tension of gastrointestinal gas bubbles to faciltate
their elimination

producing a low-density viscous gel with the acid
present in the stomach that floats on top of the
stomach

This forms a physical barrier that protects the
delicate esophageal mucosa and the ainways from
the gastric refluxate

Event

Blocking the cyclic AMP receptor
pathway and consequent block of H/
Na/K ataase

Blocking the release of H+

Therapeutic effect

Treatment of gastric acid
hypersecretion in different
diseases

Treatment of gastric acid
hypersecretion in different
diseases

Treatment of bloating,
pressure, and cramps caused
by gas

Treatment of gastric refluxate

MP

MP

MD

MD









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
, frontiers ‘ Frontiers in Drug Safety and Regulation





