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Introduction 

As science is developing, more and more opportunities to get better living conditions, cure or 

even prevent diseases are emerging. There is an overall improvement of techniques, 

treatments and technologies. 

 

Health is a field of study, which has to be particularly regulated because of its close 

relationship with the human body as it deals with curing or enhancing human characteristics. 

There are, indeed, a lot of regulations, for example concerning clinical tests, drugs or medical 

devices. However, as good as it might appear to us, there are, at the same time, a lot of ethical, 

societal and legal questions we have to consider. 

There are a lot of questions that must be raised with the emergence of nanotechnologies, e-

health, the use of synthetic biology or even the entry of science in the digital era. 

 

In the context of the international Genetically Engineered Machine competition (iGEM), the 

iGEM Pasteur Paris 2018 team has decided to work on the improvement of the living 

conditions of amputees.  

 

Our starting point was that fact that, each year in the United-States, around 5% of implanted 

orthopedic prostheses develop infections due to biofilms.1 Bacterial biofilms can be described 

as “structured communities of bacterial cells enclosed in a self-produced polymer matrix that 

is attached to a surface. Biofilms protect and allow bacteria to survive and thrive in hostile 

environments. Bacteria within biofilms can withstand host immune responses and are much 

less susceptible to antibiotics and disinfectants when compared to their planktonic 

counterparts. The ability to form biofilms is now considered an attribute of many 

microorganisms”2. 

More specifically, biofilms that are developing inside the human body are mostly due to 

Staphylococcus spp. Current treatments for those infections are either a heavy antibiotic 

treatment or a second operation to remove the infected prosthesis. 

 

                                                
1 R. O. Darouiche, “Treatment of Infections Associated with Surgical Implants,” N. Engl. J. Med., vol. 350, no. 

14, pp. 1422–1429, Apr. 2004. 
2 Tremblay YDN, Hathroubi S, Jacques M. Les biofilms bactériens : leur importance en santé animale et en santé 

publique. Canadian Journal of Veterinary Research. 2014;78(2):110-116. 
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For the moment, no use has been found for those biofilms. However, the iGEM Pasteur Paris 

2018 team has imagined a way to use them with the help of synthetic biology. Indeed, the aim 

of the NeuronArch project is to engineer a biocompatible interface between the human body 

and a bionic prosthesis. NeuronArch, by genetically modifying the biofilm, will focus on 4 

main properties. The NeuronArch biofilm will induce a nerve growth, a protection against 

Staphyloccocus aureus., a conduction of the nerve influx to the prosthesis and a confinement 

of this biofilm. 

More than the engineering of a biofilm, NeuronArch aims to the creation of an entire device, 

composed of a bionic prosthesis and an app that would allowed the patient to track his 

prosthesis’ condition.  

 

As the NeuronArch project aims to create a new biological interface between the human body 

and a machine, we had to think about its legal status as it is closely linked to health. We 

therefore decided to study the question of the regulation in the field of health and particularly 

the question of regulation of medical devices. 

 

Indeed, medical devices represent an important sector in the field of health. In France, the 

medical device industry represents approximately €28 billion of revenue per year, including 

€8 billion due to international export. The annual growth of the entire sector is estimated at 

4% and more than 10% for Startups. As the export plays a big part in the market, the annual 

growth of export has been estimated at 5%3. 

In the United-States, according to the report “Medical devices in the USA” of 2012, the 

market is estimated at $105.5 billion and represents more than 500.000 jobs4.  

In China, the medical device market is “one of the fastest growing market” in the country 

with, in 2016, a sale revenue of $53 billion, which correspond to an increase of 20% 

compared to 20155.  

 

The medical device industry seems to be a growing market. This growth can be related to 

different factors such as demographic ageing, development of chronic diseases or 

technological advances6.  

                                                
3 http://www.finuzes.fr/wordpress/wp-content/uploads/2017/06/LE-SECTEUR-DES-DISPOSITIFS-

MEDICAUXVDEF.pdf  
4 Flanders Investment & Trade – Chicago, “Medical devices in the USA”, September 2012 
5 https://www.export.gov/article?id=China-Medical-Devices 
6 J. Peigné, “Le nouveau cadre juridique des dispositifs médicaux”, Revue de droit social et sanitaire, 2018, p.3 
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The size of the medical device market might be linked to that fact that the term “medical 

device” encompasses a number of different devices.  

 

Technology advances in every field, especially health, this is the reason why we wanted to 

question the actual legal framework for medical devices, in order to better understand the 

actual regulation and better contextualize the NeuronArch project.  

 

Is the current legislation sufficient to oversee the aspects of the NeuronArch project? 

 

First of all, it is important to legally classify the NeuronArch project, for this purpose, we 

will, in a first part, define the term “medical device” and consider its legal regime, then, in a 

second part, we will develop our discussion paper by focusing specifically on the NeuronArch 

project and questioning some key aspects of it, and in a final part, we will examine other 

solutions by considering legal systems such as the American one.  
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Part 1 – The legal regime of medical devices 

In Europe, drugs have been regulated since 1965 with a harmonization of national legislation 

of the member states, whereas medical devices only started to be regulated in 1990. The 

harmonization of laws concerning drugs was strict and detailed and has led to very exhaustive 

directives. They set up, for example, conditions for the issue of a marketing authorization that 

would be valid for the EU common market.  

Another philosophy has been chosen for medical devices. It seems important, first of all, to 

look at the background and context of creation of the regulation for medical device, then see 

how it is defined and finally what is the legal regime. 

 1.1. History 

 

Around 1980, a strategy called “la nouvelle approche” (“the new approach”) was set up due 

to two judgments, “Cassis de Dijon”7 and “Souvenir d’Irlande”8. As there was no common 

regulation, a mutual recognition was set up in order to force the member states to allow on 

their territory, medical devices that were meeting the state of origin’s standards. At the same 

time, member states had to declare their technical standard to the community.  

The system was based on a strong role of companies and a limited role of public authorities. 

The issue of a marketing authorization was nevertheless not compulsory for a medical device 

to enter the EU common market. The only requirement was a compliance assessment of the 

medical device to “essential requirements” set by the directive (“exigences essentielles”). 

This system presents some weaknesses, indeed, evaluations are too succinct and it might lead 

to the entrance of dangerous medical devices in the EU common market. A first revision has 

been made in 2007 to partially correct these weaknesses. A regulation was finally adopted in 

2017, which was supposed to fix the weaknesses of the directive, without totally setting aside 

the “new approach” system. 

The adoption of the regulation of 2017 was partially due to the “breast implant scandal”, or 

“The PIP scandal”. This scandal made the legislator realize that the “new approach” system 

was insufficient to ensure the safety for EU citizens. This case was about breast implants, 

produced by the Poly Implant Prothèse company (PIP), which were made of low-quality 

                                                
7 Rewe-Zentral AG v Bundesmonopolverwaltung für Branntwein, ECLI:EU:C:1979:42, February, 20th 1979 
8 Commission of the European Communities v Ireland, ECLI:EU:C:1981:139, June 17th 1981 
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industrial silicone gel, even though some requirements had to be met concerning the quality 

and the combination of the components of breast implants.  

The inspections were based on a desk review and not an inspection of the product. Since the 

manufacturer had falsified documents and hidden the composition of implants to the German 

certification body TÜV Rheinland9, the implants were able to enter the EU common market. 

Due to this scandal, the legislator decided to strengthen the procedure. 

The regulation (EU) 2017/745 of the European Parliament and of the Council of 5th April 

2017 amends the Directive 2001/83/EC, the regulation (EC) No 178/2002 and the regulation 

(EC) No 1223/2009 and repeals the Council Directives 90/385/EEC and 93/42/EEC.  

The regulation states that “a fundamental revision of those Directives is needed to establish a 

robust, transparent, predictable and sustainable regulatory framework for medical devices 

which ensures a high level of safety and health whilst supporting innovation”10. We can notice 

a will, from the legislator, to set up a safer legal framework. The point two of the Regulation 

highlights the two main points of the text, that is to say a “smooth functioning of the internal 

market as regards medical devices” and the setting of “high standards of quality and safety 

for medical devices in order to meet common safety concerns as regards such products”11. As 

stated in the text, these two objectives are “inseparably linked whilst one not being secondary 

to the other”.  

Point 5 of the Regulation specifies that ”To the extent possible, guidance developed for 

medical devices at international level, in particular in the context of the Global 

Harmonization Task Force (GHTF) and its follow-up initiative, the International Medical 

Devices Regulators Forum (IMDRF), should be taken into account to promote the global 

convergence of regulations which contributes to a high level of safety protection worldwide, 

and to facilitate trade, in particular in the provisions on Unique Device Identification, 

general safety and performance requirements, technical documentation, classification rules, 

conformity assessment procedures and clinical investigations”. We can see that there is a will 

to harmonize the regulations as much as possible to ensure a high level of protection 

worldwide. 

We will then study how it works in France, starting from the definition of what is a medical 

device. 

 

                                                
9 Cécile Dumas, ‘L’intrigante composition des implants mammaire PIP’, January, 2nd 2012 
10 Point 1, Regulation (EU) 2017/745 
11 Point 2, Regulation (EU) 2017/745 
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1.2. Definition of “medical device” 

 

The World Health Organization defines a medical device as “any instrument, apparatus, 

implement, machine, appliance, implant, reagent for in vitro use, software, material or other 

similar or related article, intended by the manufacturer to be used, alone or in combination, 

for human beings, for one or more of the specific medical purpose(s) of: 

- diagnosis, prevention, monitoring, treatment or alleviation of disease, 

- diagnosis, monitoring, treatment, alleviation of or compensation for an injury, 

- investigation, replacement, modification, or support of the anatomy or of a 

physiological process, 

- supporting or sustaining life, 

- control of conception, 

- disinfection of medical devices 

- providing information by means of in vitro examination of specimens derived from the 

human body; 

and does not achieve its primary intended action by pharmacological, immunological or 

metabolic means, in or on the human body, but which may be assisted in its intended function 

by such means”12. 

 

In French law, the term “medical device” first appeared in 1994 with the law n° 94-43 of 

January 18th, 1994, related to “public health and social protection and amending the French 

Public Health Code”. It has permitted the transposition in the national law, of the European 

directives concerning medical devices. 

The directive 2007/47/EC of the European Parliament and of the Council of 5th September 

2007 has modified the previous directives 90/385/CEE, 93/42/CEE and 98/8/CE. It has 

harmonized definitions such as the notion of “medical device”, “custom-made devices”, 

“device intended for clinical investigation” and the concept of “intended purpose”13. 

 

According to the first article of the Regulation 2007/47/EC, a medical device means “any 

instrument, apparatus, appliance, software, material or other article, whether used alone or 

in combination, together with any accessories, including the software intended by its 

                                                
12 http://www.who.int/medical_devices/full_deffinition/en/ 
13 Marine Aulois-Griot, “Les dispositifs médicaux“, Feuillet mobiles Litec Droit pharmaceutique, December 1st 

2009, Update July 2nd 2010 
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manufacturer to be used specifically for diagnostic and/or therapeutic purposes and 

necessary for its proper application, intended by the manufacturer to be used for human 

beings for the purpose of:  

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

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

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

— control of conception,  

and which does not achieve its principal intended action in or on the human body by 

pharmacological, immunological or metabolic means, but which may be assisted in its 

function by such means;’ 

 

In French national law, the definitions of “medical device” and “active implantable medical 

device” are given in the article L. 5211-1 of the French Code of Public Health. These 

definitions have been enforced since March 21st, 2010 and are relatively close to the definition 

given in the regulation 2007/47/EC. Indeed, the article L. 5211-1 of the French Code of 

Public Health says in its first paragraph that “medical device shall be understood as : any 

instrument, appliance, apparatus, material, product, except product of human origin, or other 

article, whether used alone or in combination, including accessories and software used in its 

functioning, intended by its manufacturer to be used specifically on human beings for medical 

purposes and whose main effect is not reached by pharmacological or immunological means 

nor metabolism, but whose function can be assisted by such means”14 

The term “medical device”, as we can see, is very large and can correspond to a lot of 

different devices. The definition specifies that the main effect of a medical device cannot be 

the result of “pharmacological or immunological means nor metabolism”.  

This specification is interesting for the understanding of the philosophy behind this. We will 

also see the different types of medical devices and their definition, in order to have a better 

understanding of the status of our device, NeuronArch.  

 

                                                
14 Translated from article L. 5211-1 of the French Code of Public Health, paragraph 1  “On entend par dispositif 

médical tout instrument, appareil, équipement, matière, produit à l'exception des produits d'origine humaine, ou 

autre article utilisé seul ou en association, y compris les accessoires et logiciels intervenant dans son 

fonctionnement, destiné par le fabricant à être utilisé chez l'homme à des fins médicales et dont l'action 

principale voulue n'est pas obtenue par des moyens pharmacologiques ou immunologiques ni par métabolisme, 

mais dont la fonction peut être assistée par de tels moyens” 
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1.2.1. A definition of “medical devices” as a reverse definition of “drugs” 

 

The term “medical device” encompasses a lot a different types of devices, such as an artificial 

heart, an exoskeleton, an intrauterine device (IUD), a wheelchair, a syringe as well as plasters. 

As mentioned by Déborah Eskenazy in her paper “Le dispositif médical à la recherche d’un 

nouveau cadre juridique15” (“The medical device in search of a new legal framework”), “the 

notion of medical device encompasses a large group of products that have two common 

characteristics, they are intended to be used on human beings for medical purposes and their 

main effect is not the resultant of pharmacological or immunological means nor 

metabolism”16. 

It seems that the definition of “medical devices” depends on the definition of 

“pharmacological or immunological means” and “metabolism” thus referring mainly to the 

action of drugs. As mentioned previously, medical devices have been regulated since 1990 

whereas drugs have been regulated since 1965. Drugs have been regulated early and have 

disposed of a precise legal framework.  

A product can be described as a drug according to different criteria. It can be a “drug by 

presentation”, “drug by function” and in French law, exists additionally a “drug by 

composition”.  

A “drug by presentation” is a product that, according to its presentation, suggests healing 

properties against diseases. We can assume that this criterion has been created with the aim of 

protecting the consumer. Indeed, the legal regime of drugs is applied regardless of its proven 

effects. As long as the product is presented as a drug, it has to conform to the legislation 

concerning drugs. 

Concerning “drugs by function”, the approach has changed. Indeed, previously, the Court of 

Justice of the European Union was considering that a product could be qualified as drug even 

if the physiological effect was not proven but, had to be taken into account the 

pharmacological properties as they could be established in accordance with scientific 

knowledge, its instruction for use, the scale of distribution and the knowledge the consumers 

have on the product17. Progressively, the requirements have been strengthened. Indeed, it has 

                                                
15 Deborah Eskenazy, Le dispositif médical à la recherche d’un niveau cadre juridique, February 8th 2017, 

https://tel.archives-ouvertes.fr/tel-01461616 
16 translated from “la notion de dispositif médical recouvre un vaste ensemble de produits qui ont  en commun 

deux caractéristiques : ils sont destinés à être utilisés chez l’homme à des fins médicales et leur action 

principale n'est pas obtenue par des moyens pharmacologiques ou immunologiques ni par métabolisme.” 
17 CJEC, April 16th 1991, Upjohn Company et Upjohn NV c/ Farzoo Inc. et J. Kortmann, aff. C-112/89 
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been requested that the pharmacological properties were demonstrated and that the 

physiological functions had a beneficial effect on health.  

In French law, there is also another category, the “drug by composition”, concerning diet food 

that have in their composition chemical and biological substances that are not themselves food 

but whose presence in the product gives whether special properties in dietetic therapy or 

properties of a test meal. Although this “drug by composition” is defined in the article L.5111-

1 of the French Code of Public Health, it is destined to disappear, since national jurisdictions 

almost never refer to it.  

Article L.5111-1 of the French code of Public Health is a result of the transposition of the 

Directive 2004/27/EC of the European Parliament and of the Council of 31 March 2004. It 

states ”shall be understood as drug, any substance or combination of substances presented as 

having properties for treating or preventing disease in human beings and animals, as well as 

any substance or combination of substances which may be used in or administered to human 

beings or animals either with a view to make a diagnostic, restoring, correcting or modifying 

physiological functions by exerting a pharmacological, immunological or metabolic action”18. 

 

The end of the article L. 5111-1 of the French Code of Public Health reminisces the definition 

of the medical device. Indeed, a medical device is meant to be used by humans and it is 

required that “their main effect is not the resultant of pharmacological or immunological 

means nor metabolism”. We can understand that the definition of the medical device is the 

opposite definition of drugs. We can suppose that the legal definition of the medical device 

has been made to be complementary to the definition of drug.  

 

What is important is the difference between the two procedures, and even the difference in the 

ideology. Indeed, the requirements are different, as well as the procedure that is needed to 

enter the market.  

Concerning drugs, in addition to the long researches that are required to develop the molecule, 

a long journey is to foresee. Researches, pre-clinical studies, clinical studies and industrial 

development are highly regulated. An authorization from the Agence Nationale de Sécurité du 

                                                
18 Translated from article paragraph 1 of L.5111-1 of the French Code of Public Health :  “On entend par 

médicament toute substance ou composition présentée comme possédant des propriétés curatives ou préventives 

à l'égard des maladies humaines ou animales, ainsi que toute substance ou composition pouvant être utilisée 

chez l'homme ou chez l'animal ou pouvant leur être administrée, en vue d'établir un diagnostic médical ou de 

restaurer, corriger ou modifier leurs fonctions physiologiques en exerçant une action pharmacologique, 

immunologique ou métabolique“ 
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Médicament et des produits de santé (ANSM) (National Agency of Drug Safety and Health 

Products) is required to conduct clinical trials. Control of industrial process, intake method 

and packaging are made and all those information compose the marketing authorization 

application, which will be issued by competent authorities, at a European scale by the 

European Commission after consultation of the European Medicines Agency (EMA), or at a 

national scale, by the ANSM for France. Procedures at a European scale are needed for 

innovative treatments or for drugs, intended for several Member States of the European 

Union. After the launch of the drug, it also has to be monitored and middle ground between 

advantages and risks is constantly evaluated in order to take into account new information. 

 

As said previously, in 2017, a new regulation has been adopted, modifying the legal 

framework of medical devices. The ideology concerning these devices is known as “the new 

approach”. Transitional measures have been set up for the implementation of such regulation 

and it will be mandatory starting from May 26th 2020. In 2024, issued CE-marking attestation 

will be invalidated.  

In order to better understand the actual legal framework of medical devices, it has to be noted 

that a classification exists. Indeed, as the term medical device includes a lot of different types 

of devices, a classification has been set up to adapt safety requirements and procedures.  

 

1.2.2. Classification of medical devices 

 

There are four categories of medical devices. The identification of the category a device 

belongs to is essential as it will determine the regulatory requirements this device has to meet.  

The categories are: Class I, Class IIa, Class IIb and Class III, and it refers to the potential risk 

incurred by the patient, the caregiver or every other person that intervenes in the use of the 

device. 

These categories have been set up by the European Directive 93/42 and will evolve with the 

European Regulation 2017/745.  
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1.2.2.1. Classification according to the Directive 93/42/EEC and 

CE-Marking procedure 

 

Annex IX of the European Directive 93/42/EEC defines the characteristics used to determine 

the category of medical device. Characteristics such as the duration of usage of the medical 

device, its invasiveness or which part of the body the medical device will be in contact with 

will be taken into account to determine its category, and therefore the rules applied and the 

procedure to follow. 

Annex IX also contains definitions of certain terms and explanations on how they are 

understood, in order to insure a homogeneous enforcement of the classification.  

For example, regarding the duration of usage, temporary is to be understood as a usage 

inferior to one hour, short term is to be understood as between one hour and one month and 

long term is to be understood as a usage longer than one month.  

The text also points out the difference between invasive devices and implantable devices. It is 

then said that an invasive device is “A device which, in whole or in part, penetrates inside the 

body, either through a body orifice or through the surface of the body”. A surgically invasive 

device is a “device which penetrates inside the body through the surface of the body, with the 

aid or in the context of a surgical operation”. And an implantable device is “any device which 

is intended:  

- to be totally introduced into the human body or,  

- to replace an epithelial surface or the surface of the eye,  

by surgical intervention which is intended to remain in place after the procedure.  

Any device intended to be partially introduced into the human body through surgical 

intervention and intended to remain in place after the procedure for at least 30 days is also 

considered an implantable device.” 

The surgery and the fact that the medical device will remain inside the body for at least 30 

days has to be taken into account for the patients’ health and therefore for the classification.  

 

18 rules are set up in the Annex IX, in order to classify medical devices according to different 

characteristics. It also contains a lot of exceptions, which leads to around fifty criteria. 

As it would be laborious and irrelevant to go through the 50 criteria, we have decided to 

analyze the rules within the context of the NeuronArch project.  
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The NeuronArch project has been imagined as a bionic prosthesis integrating different 

properties. It would be inserted in the body, at the location of the amputation. Part of the 

device would be inserted with the osteo-integration surgery method.  

Rules number 1 to 4 of the Annex IX of the directive 93/42/EC are related to non-invasive 

devices. As our device is meant to be inserted in the human body, these rules are irrelevant in 

this case.  

Rules 5 to 8 are related to invasive devices, rules 9 to 12 are specific to active devices and 

rules 13 to 18 are special rules. 

Rule 5 is related to non-surgical invasive devices, and rules 6 and 7 are related to temporary 

and short term surgical invasive implants. These rules then do not apply, as the NeuronArch 

prosthesis will remain in the body for more than 30 days.  

Rule 8 states that implantable invasive long term surgical devices are part of the Class IIb, 

unless it is placed in a tooth, used directly in contact with a heart, circulatory system or central 

nervous system, destined to have a biological effect or be absorbed largely or in full by the 

body or destined to undergo chemical transformation inside the body. 

It seems that the NeuronArch prosthesis belongs to the IIb category. The belonging to this 

category will have an impact on the CE-marking procedure. 

 

CE-marking is mandatory for certain types of product, when they fall under a “New 

Approach” regulation, which means that there are some European regulations that demand the 

product to have a CE-marking in order to enter the European common market. In order to 

certify the product, the manufacturer has to control and make tests to determine whether the 

product meets the “essential requirements” requested in European regulations. These essential 

requirements will vary according to the classification of the product. 

With the New Approach system, there is no marketing authorization, however, the CE-

Marking is required. Different means are offered to the manufacturer in order to prove that his 

product respects the essential requirements. He can obtain a certificate or the approval mark, 

results of effect of a third party or a declaration of conformity of the manufacturer which can 

be accompanied by a product monitoring or another document.  

There are different procedures, which are called “module” going from module A to module H. 

Each module has its own specificities, it grows more rigorous as the letter changes, from A 

where there is no intervention of a third party to control the product or its conception, to 

module H, where the control assures the complete quality of the product, from the conception 
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to the production. When the directive, under which the product falls, does not require a 

specific module, the manufacturer has the possibility to choose among the different modules. 

Concerning medical devices, article 11 of the European Directive 93/42/EC sets the different 

modules the manufacturer can choose according to the class of the product (I, IIA, IIB or III).  

The different modules correspond to different levels of control:  

Module A – EC declaration of conformity: there is no intervention of a third party, the 

notified body, the manufacturer affixes the CE-marking on the product and claims that his 

product meets the “essential requirements of the directive”. 

Module B – EC type-examination: it is the design phase and has to be completed with a 

control of the production phase (module C, D, E or F). The manufacturer claims that the 

“representative product” respects the essential requirement.  

Module C – EC verification: it is the production phase and can be paired with module B. The 

manufacturer claims that the product corresponds to what is described in the EC type-

examination. 

Module D – production quality assurance: it also is the production phase and can be paired 

with the module B. The manufacturer claims that the product corresponds to what is described 

in the EC type-examination and has to apply an approved production quality system. 

Inspections are made. 

Module F – product quality assurance: it is the same system as module D but is regards the 

product and not the production. 

Module G – Unit verification: it concerns both design and production of the product. This 

module is mainly used for unitary production and small series. 

Module H – full quality assurance: it regards both design and production. The manufacturer 

has to implement the approved design, production, verification and test quality system. This 

quality system has to be controlled by a notified body and inspections are made.  

 

According to article 11, point 4, for Class I products, manufacturers have to follow the 

procedure of the module A, in order to affix the CE marking and therefore enter the market.  

For Class IIa products, the manufacturer can follow the module A, coupled with, either 

module B, C or D, or can follow module H with some rules not applicable (point 4 of the 

Annex II of the Directive 93/42/EEC) 

For Class IIb products, the manufacturer can follow Module H with some rules not applicable 

(point 4 Annex II of the Directive 93/42/EEC) or module B with, either module C, D or F.  
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For Class III products, the manufacturer can follow module H or module B with either 

module C or D.  

 

1.2.2.2 Changes in the classification according to Regulation 

2017/745 and CE-Marking procedure 

 

With the new European Regulation 2017/745 of 5 April 2017, some changes have been made 

concerning the classification.  

Rule 8 (5.4) of the chapter III of the Annex VIII about classification rules states that “All 

implantable devices and long-term surgically invasive devices are classified as class IIb 

unless they: 

— | are intended to be placed in the teeth, in which case they are classified as class IIa; 

— | are intended to be used in direct contact with the heart, the central circulatory system or 

the central nervous system, in which case they are classified as class III; 

— | have a biological effect or are wholly or mainly absorbed, in which case they are 

classified as class III; 

— | are intended to undergo chemical change in the body in which case they are classified as 

class III, except if the devices are placed in the teeth; 

— | are intended to administer medicinal products, in which case they are classified as class 

III; 

— | are active implantable devices or their accessories, in which cases they are classified as 

class III; 

— | are breast implants or surgical meshes, in which cases they are classified as class III; 

— | are total or partial joint replacements, in which case they are classified as class III, with 

the exception of ancillary components such as screws, wedges, plates and instruments; or 

— | are spinal disc replacement implants or are implantable devices that come into contact 

with the spinal column, in which case they are classified as class III with the exception of 

components such as screws, wedges, plates and instruments.”.  

A long-term surgically invasive device is then classified as Class III when it is an active 

device.  

Point (4) article 2 of the Regulation 2017/745 defines an active device as “any device, the 

operation of which depends on a source of energy other than that generated by the human 

body for that purpose, or by gravity, and which acts by changing the density of or converting 
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that energy. Devices intended to transmit energy, substances or other elements between an 

active device and the patient, without any significant change, shall not be deemed to be active 

devices. | Software shall also be deemed to be an active device”.  

As our NeuronArch prosthesis functions with the help of a battery and converts the energy 

carried by the nerve to the implant and in order for the prosthesis to move, the NeuronArch is 

an active long-term surgically invasive device, which means it has to be classified as a Class 

III device, whereas it was classified as IIb under the 93/42/EEC directive.  

Regarding the CE-marking procedure, Article 52 of the regulation 2017/745 states 

"Manufacturers of class III devices, other than custom-made or investigational devices, shall 

be subject to a conformity assessment as specified in Annex IX. Alternatively, the 

manufacturer may choose to apply a conformity assessment as specified in Annex X coupled 

with a conformity assessment as specified in Annex XI”.  

Annex IX corresponds to a conformity assessment based on a quality management system and 

on assessment of technical documentation. The quality management system has to be 

evaluated by a notified body and assure the respect of the regulation. The notified body shall 

audit the quality management system to determine whether it meets the requirements. 

Assessment of the technical documentation is applicable to class III device and some class IIb 

devices. The manufacturer has to fill an “application for assessment of the technical 

documentation relating to the device which it plans to place on the market or put into service 

and which is covered by the quality management system” to a notified body (4.1, chapter II, 

annex IX). Point 4.2 state that “The application shall describe the design, manufacture and 

performance of the device in question”. The notified body also has to verify the clinical 

evidence and the clinical evaluation. Article 61 of the Regulation 2017/745 sets up the rules 

regarding the clinical evaluations and clinical investigations have to be made concerning class 

III and class IIb devices. The notified body documents the results of its evaluation in an 

evaluation report on the clinical evaluation. If the device respects the Regulation, the notified 

body issues an EU technical documentation assessment certificate. According to 4.9 of Annex 

IX “The certificate shall contain the conclusions of the technical documentation assessment, 

the conditions of the certificate's validity, the data needed for identification of the approved 

design, and, where appropriate, a description of the intended purpose of the device.” 

Another procedure for Class III devices is Annex X coupled with Annex XI. Annex X which 

corresponds to a conformity assessment based on type-examination. “EU type-examination is 

the procedure whereby a notified body ascertains and certifies that a device, including its 

technical documentation and relevant life cycle processes and a corresponding representative 
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sample of the device production envisaged, fulfils the relevant provisions of this Regulation”. 

(point 1, Annex X) 

This has to be coupled with a conformity assessment based on product conformity verification 

“The objective of the conformity assessment based on product conformity verification is to 

ensure that devices conform to the type for which an EU type-examination certificate has 

been issued, and that they meet the provisions of this Regulation which apply to them.” (point 

1, annex IX). The product conformity verification can be either a production quality assurance 

(called “Part A”) or a product verification (called “Part B”).  

 

1.3 Key contributions of the 2017/745 regulation and actual regime 

 

Some changes have been set up in Regulation 2017/745 in order to assure a greater safety 

regarding medical devices and homogenize rules in Europe.  

For example, member states have to appoint an “authority responsible for notified bodies” 

who will be “responsible for setting up and carrying out the necessary procedures for the 

assessment, designation and notification of conformity assessment bodies and for the 

monitoring of notified bodies, including subcontractors and subsidiaries of those bodies”. The 

creation of this scale above a notified body allows a better management of such notified 

bodies.  

A Medical Device Coordination Group (‘MDCG’) has also been set up. The MDCG is 

composed of members, each member state has to appoint a member and one alternate with 

expertise in the field of medical devices, for a three-year term. Article 105 of the Regulation 

2017/745 sets up the tasks of the MDCG. They advise the Commission, contribute to the 

development of guidance aimed at ensuring effective and harmonized implementation of this 

Regulation or contribute to the development of device standards. 

A surveillance system is also put in place in order to monitor medical devices. The system is 

called “Unique Device Identification system”. It should be applicable to all medical devices, 

except custom-made devices.  

Point 15, article 2 defines the UDI as “a series of numeric or alphanumeric characters that is 

created through internationally accepted device identification and coding standards and that 

allows unambiguous identification of specific devices on the market” 

Article 27, 1, (a) specifies that the UDI comprises “a UDI device identifier (‘UDI-DI’) 

specific to a manufacturer and a device” and “a UDI production identifier (‘UDI-PI’) that 
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identifies the unit of device production and if applicable the packaged devices”. This system 

should allow a better follow-up of products in case of need. 

One of the key aspects of this Regulation 2017/745 is the creation of a European database on 

medical devices called EUDAMED. This database should allow a greater transparency, since 

it would be accessible to the public as well as professionals. It would also allow a better 

coordination between member states and facilitate the flow of information between member 

states, the commission, notified bodies and economic operators19. In order to facilitate the 

functioning of Eudamed, point 45 of the Regulation 2017/745 “an internationally recognized 

medical device nomenclature” 

Eudamed aims to :  

- inform the public of medical devices available on the market, corresponding 

certificates issued by notified bodies and involved economic operator; 

- identify medical devices available on the market and improve their traceability; 

- Conform manufacturers to their information obligation; 

- indicate the obligations, to which the clinical investigation public and clinical 

investigation promoters have to conform to; 

- warn competent authorities and the Commission of tasks imposed by the regulation in 

order to strengthen their collaboration20. 

 

We can see that, even though different directives and regulation have been implemented since 

1990, medical devices are evolving and it can be legitimate to wonder if the legal framework 

is appropriate for our device NeuronArch.  

 

  

                                                
19 Regulation (eu) 2017/745 of the European Parliament and of the Council of 5 April 2017 on medical devices, 

amending Directive 2001/83/EC, Regulation (EC) No 178/2002 and Regulation (EC) No 1223/2009 and 

repealing Council Directives 90/385/EEC and 93/42/EEC 
20 http://www.neomed-services.com/fr/actualites/eudamed-4053 
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Part 2 – Questions and possible answers 

Medical devices as we said, are governed by the Regulation of 5th April 2017 on medical 

devices. The main objective of this text is to give a clear definition of a medical device and of 

every other thing or person that takes part in the procedure, and to give clear conditions to 

launch a medical device on the market. If the definitions are not really different from the 2007 

text, this text is more precise, and more “severe” to ensure more security. 

We wanted to see if NeuronArch could be considered as a medical device, and so, if this legal 

system is compatible with its applications. 

  

2.1. NeuronArch: a medical device? 

  

The definition of a medical device is large, and so our project could fit it. Precisely, the 

definition states that a medical device is “any instrument, apparatus, appliance, software, 

material or other article, whether used alone or in combination, together with any 

accessories, including the software intended by its manufacturer to be used specifically for 

diagnostic and/or therapeutic purposes and necessary for its proper application, intended by 

the manufacturer to be used for human beings for the purpose of: (…) investigation, 

replacement or modification of the anatomy or of a physiological process”21. We could 

clearly fit prosthesis in this definition. The fact that the prosthesis is an implant directly in the 

body, and not just attached to it doesn’t change the fact that it can fit the definition. But it will 

change the classification of the device. 

It is important to put classify NeuronArch. Here, as it is an implant device, it would be in 

class III, as an active implantable device. The legal system would be here very binding, as this 

class requires maximum security. This class also need the intervention of a notified body to 

proceed verification of the device’s conformity to the regulation. 

  

Matching the definition is not the only condition for our project to be considered as a medical 

device. To be considered as a medical device and being able to be launched on the market, it 

must be conform to the regulation. By that, it means that it is to be submitted to a clinical 

evaluation, and that it must respect security rules. 

                                                
21 Regulation (eu) 2017/745 of the european parliament and of the council of 5 April 2017 on medical devices, 

Article 2. 
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So in order to respect that, the text informs us that medical devices “shall be safe and effective 

and shall not compromise the clinical condition or the safety of patients, or the safety and 

health of users or, where applicable, other persons, provided that any risks which may be 

associated with their use constitute acceptable risks when weighed against the benefits to the 

patient and are compatible with a high level of protection of health and safety”22. 

The general idea here is to reduce risks and to ensure a maximum security to the users and 

any other person that could be touch by the device. It must be manufactured in a way that it is 

not going to cause any damage, or the least possible. And this condition will be more 

important depending of the classification. But until it is possible to prove that the device is 

armless, and that it is approved with a clinical investigation, it could be launched on the 

market. The text is here to ensure this verification. 

  

Regarding this definition, NeuronArch could technically be a medical device, but it will still 

be very complicated to launch on the market. First of all, because of the risks it implies, as 

they are quite new to the legal community. It is hard to tell for sure that NeuronArch would be 

launched on the market, but it is possible to imagine how things would go. Here, the idea is 

not to give scientific answers on how we are going to avoid, those risks. The question here is 

“what happens if something goes wrong?”. And those risks are quite different: infections or 

dysfunction, software management, the reception of the project by patients etc. 

  

2.2. Concrete risks and responsibilities 

  

Some of the risks more generally focus on responsibility, so we are wondering here, who is 

going to be responsible if something wrong happens? 

2.2.1. Infection or dysfunction 

  

NeuronArch is a project made to resist infections, it is one of its main characteristics. Still the 

“zero risk” does not exist, so what would happen if the patient contracted an infection, or if 

the prosthesis had a dysfunction? The damage here can take different forms, and their 

                                                
22 Regulation (eu) 2017/745 of the european parliament and of the council of 5 April 2017 on medical devices – 

Annex 1, Chapter I, 1. 
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categorization will change depending of the law applied. The general idea is that the 

dysfunction or the infection would cause a physical injury, that might have important 

consequences. Whichever the damage may be, someone would have to repair it.   

  

We saw earlier that medical devices are governed in the European Union by the Regulation on 

medical devices of April 5th, 2017. The text also mentions in its introduction, on point (31), 

that “natural or legal persons can claim compensation for damage caused by a defective 

device in accordance with applicable Union and national law”. In France, the principle of the 

primacy is applied. It means that the European law is above the national law, so in case of 

damage, the European law applies. In any case, our national legal system is supposed to 

transpose the European law.  

  

 Any entity, company, who would like to put a medical device on the market, must register it 

beforehand. In that way, the European and national authorities can make sure that everything 

is safe, and in compliance with the legislation in force. 

  

There are different moments where the responsibility can be engaged. It depends on where the 

damage occured. Manufacturers are responsible in most cases. The article 10 of the 2017 

regulation mentions their obligations. If any of those obligations are not respected, the 

manufacturer’s responsibility can be engaged. For example, point 1 provides that “When 

placing their devices on the market or putting them into service, manufacturers shall ensure 

that they have been designed and manufactured in accordance with the requirements of this 

Regulation”. Here, if the manufacturer put on the market a product that is not in accordance 

with the regulation, he can be prosecuted by the European justice. If this error is the reason of 

damage, consequences can be more severe, depending  on the damage. Any damage, as soon 

as it finds its source in a dysfunction, a hided information, or an absence of concordance with 

the requirements, can be bring to claim for compensation. 

  

Manufacturers are not the only people concerned by the responsibility engagement. The 

article 13 provides importers’ obligations, and the article 14 provides the distributors’ 

obligations. And the article 16 provides cases in which obligations of manufacturers apply to 

importers, distributors or other people Dysfunctions, even more when they cause damages, are 

generally due to a manufacturers mistake. They are most of the time responsible, or at least 

they are the one that the injured person will sue to obtain compensation. 
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2.2.2. Software program 

  

NeuronArch will be equipped with a software program, with different purposes. It is used to 

make the prosthesis work, that is its main function. It also collects information of how the 

patient is using his prosthesis. For example, it memorizes the movements the patient makes 

the most. This information then go to a central, using Wi-Fi or Bluetooth, to be treated by a 

machine-learning program, who is going to learn how to improve the prosthesis and its 

functionality for the user. The information then goes back to the software in the prosthesis, 

and it uses it. In addition to that, other information is collected, and sent to a smartphone 

application. This application has the main function of informing the user of the state of his 

prosthesis: if there is an infection, a dysfunction, if they need to see a doctor, if it is urgent or 

not etc. The idea is to be transparent and to ensure that nothing goes wrong.   

  

In France, it is possible to consider that a software is a medical device and it does not have to 

meet characteristics, it depends on the use that de creator gives to his software. It is only for 

the health and medical field. For example, the software must give a diagnostic, or a help with 

the diagnostic, a treatment, or a help with the treatment. The software must also fill some 

criteria, like giving new medical information that contributes to the diagnostic or the patient’s 

treatment. The software must also give a result per patient, based on personal data. In other 

cases, a software who pilots or influences a medical device could be qualified as an accessory 

and will be submitted to the same market conditions. Risks linked to the software are not a 

qualification criterion, it does not influence the capacity of the software to be considered as a 

medical device. It will otherwise be a classification criterion, as every other medical devices 

are classified in one of the 4 classes. 

  

So, if an editor qualifies his software as a medical device he exposes himself to different 

consequences and to different steps to commercialize his product. 

  

First, he must show how his product matches the essential requirements applicable to medical 

devices. As we saw earlier, it may request notified organism intervention. 

Second, he must analyze the risks, and constitute technical documentation. This 

documentation will contain proof of conformity to the norms. 



24 
 

Third, he has to create a vigilance system and must be able to manage the recall or diffusion 

of corrective software versions to the users. 

Fourth, he has to make a “post launch on the market” monitoring system, which will be used 

to manage the risks during the whole lifespan of the medical device. 

Fifth, he must set up a quality measure essential to realize operations. 

Sixth, he must respect declaration and communication obligations of new products launch on 

the market with the binding competent authorities. 

Seventh, he must consider the linguistic requirements appropriate to certain member states of 

the European Union. 

  

By looking at those conditions and criteria, we can get an idea of what could happen with 

NeuronArch. The software could be considered as a medical device, as it collects medical 

information from the patient, to make sure the prosthesis is working, and that the patient is in 

good health. On a technical plan, it provides a diagnostic, or at least helps to provide a 

diagnostic. It could also be considered as an accessory, as the software helps the prosthesis to 

work it influences his functioning. It depends on what the editor chooses to be the software’s 

main use. It does not really change the procedure, but the fact that it is a medical device or not 

(either it is an accessory) changes the legal system applicable. 

  

The main risk is that the information sent to the central may be stolen. Of course, the software 

will use a secure network, but again, they may be a dysfunction, or the application could be 

directly hacked. Several examples had demonstrated in the last few years that such things can 

happen, even with a very efficient security system.  The legal system applied to this situation 

in Europe is brand new. It is called General Data Protection Regulation (GDPR). The main 

objective of this text is to ensure the protection of personal data, for every European citizen. 

As it is a regulation, it does not have to be transposed. It provides rights for European citizens, 

so, if their personal data and information are stolen, they have the right to ask for 

compensation. They also can ask for the information to be cleared from the owners’ files. 

  

In case of stolen personal data, the main responsible will change depending of the software 

status. If the software is a medical device, the responsibility works quite the same as the 

infection or dysfunction issues, but if the software is not a medical device, the GDPR provides 

that the responsible reference would here be the one who treats the data. Probably 
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NeuronArch in that case, but if the data treatment is left to another company, specialized in 

this kind of activities, they would be accountable. 

  

2.3. Open questions on Genetically Modified Organism 

  

This project raises other questions, larger questions. Some of them or more ethical, and those 

are the questions that led us to think about the actual legal system of medical devices. 

  

NeuronArch is an innovative project, because it implies using biofilms in another way. Where 

most researches try to eliminate biofilms to avoid infection, we are using them in the exact 

opposite way: the biofilm is in the body from the very beginning. Thing is, the biofilm is a 

bacterium cluster, and a GMO. This is the main difficulty with the NeuronArch project. 

  

The idea is to put a GMO in the body. We can prove that this would be armless for patients, 

but it is not necessarily obvious to non-aware people. How would patients react? When we 

tried to do research on GMO and how they would apply legally, we found most of the time 

texts about GMO in agriculture, corn being the most used example. On Dictionary.com, the 

GMO is defined as an “organism or microorganism whose genetic material has been altered 

by means of genetic engineering”23. The definition is larger then what people think. 

GMO are not only vegetal, they can come from animals, or bacteria. This is what NeuronArch 

is about. Our biofilm is a bacterial GMO. The biofilm is here a bacterium, but it is a GMO 

because it is modified integrate different properties: it will fight staphylococcus aureus and 

avoid the most common infection that touches prosthesis, but it also produce NGF (Nerve 

Growth Factor) to help the nerve grow back and connect the interface of the prosthesis 

directly to the human nervous system. 

We can easily imagine that some people would be reluctant to put genetically modified 

bacteria in their body. Aside from the patient, we also have to convince medical professionals 

and distributors. We have to convince the medical community that it is harmless and efficient 

and convince the business community that it is profitable and that patients could be interested 

in the project. 

                                                
23 https://www.dictionary.com/browse/gmo?s=ts 
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Of course, launching our project on the market would imply an important work on 

communication, to inform professionals, but furthermore, the patients, that GMO in medicine 

could be a great thing, and that NeuronArch is an important step forward. 

  

People’s opinion on GMO is only a part of the work we would have to do. As we were saying, 

most of the legal texts or directed towards agriculture, at least in Europe. It is quite difficult to 

find any information on how the legal system would treat a medical device composed of a 

bacterial GMO. In France for example, it would be really hard to launch such a device. The 

reason is the existence and the prominence of the principle of precaution. This principle aims 

to set up rules in order to prevent risks, even without proof of danger. It takes into account the 

potential risks and applies often in the field of environment, health and food. 

This principle applies generally in front of a scientific uncertainty. It is an essential principle 

that has to be applied to innovations, however is can also represent an obstacle to its spread.  

  

As NeuronArch is a very new project, there is no previous example to anticipate if it will be 

allowed or not. Unfortunately the regulation does not give more information on that specific 

case. This regulation gives information on different cases, for example, the presence of CMR 

and/or endocrine-disrupting substance can be justified in some circumstances24. The 

regulation mentions also devices incorporating materials of biological origin25, but it refers to 

devices manufactured using derivatives of tissues or cells of human origin which are non-

viable or are rendered non-viable. Those cases do not apply to our project, as they do not refer 

to any viable cells or to viable bacteria. 

  

Putting all that information together, it appears that the project would be hard to launch on the 

market. It could be hard to first find patients and manufacturers to create and test a prosthesis, 

but it would be even harder to obtain authorization to launch it, as law is not exactly on our 

side. For now, we cannot be sure of the legal future of NeuronArch. 

Looking at the regulation and other texts, nothing exactly prohibits the use of bacteria in a 

medical device. Of course, it does not mean we can do anything that is not mentioned in the 

texts. It highlights a lack of framing, some sort of legal vacuum. 

                                                
24 Regulation (eu) 2017/745 of the european parliament and of the council of 5 April 2017 on medical devices – 

Art 10.4.2 
25 Regulation (eu) 2017/745 of the european parliament and of the council of 5 April 2017 on medical devices – 

Art 3 
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For example, the regulation insists on different points: it is essential that the device is 

harmless, that it is safe and that it prevents infections as much as possible. As soon as we can 

prove that our project satisfies these conditions, it should technically be allowed on the 

market. 

We heard that some laboratories are testing similar technics, or other technics that are not 

regulated by law. It could mean that there are some ways to obtain authorization for tests, but 

it does not mean that it would be allowed on the market.  

  

This legal vacuum shows that there is a need of legal basis. For that, the first step is to change 

the general opinion on GMOs and their use in the medical field. From there, it could be 

possible to go towards a change in the legislation. 

  

As it not a very precise answer to our questions, we have been searching for answers in other 

legal systems. What about the American legal system? 
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Part 3 – The American legal system 

Since European law does not permit to clearly state whether the NeuronArch would be able to 

enter the European common market, we decided to dive into the American legal system. We 

caught a glimpse of the American definition and procedure as well as the possibility of a 

launch of our project.  

 

3.1. Definitions and procedures 

 

Medical devices are regulated since the 70’s, within the framework of recommendations 

stemming from a workgroup, known under the name of Cooper Committee. Before that, there 

was the Food, Drug and Cosmetic Act of 1938, but the Medical Device Amendments were 

first introduced in May 1976 in the federal legislation, following the affair of coils "Dalkon 

Shield", intra-uterine devices at the origin of serious complications for more than 200 000 

women (of whom about twenty died). The act of 1938 has been amended several times since 

it was created, and still applies. 

In USA, a medical device can be launched on the market only with the authorization of the 

Food and Drug Administration (FDA).  

  

The system has different similitudes with the European system. There is still the classification 

of medical devices, but it is slightly different. There are three different classes, class I, class II 

and class III, and each of them refers to a specific authorization from the FDA: the Premarket 

notification [510(k)], the Premarket Approval and the Product Development Protocol. In 

comparison, the class IIa in Europe would here be the class II in America, and the class IIb 

would be the class III. The section 513(a) from the Federal Food, Drug and Cosmetic Act 

states: 

“(i) A device for which the controls authorized by or under section 351, 352, 360, 360f, 360h, 

360i, or 360j of this title or any combination of such sections are sufficient to provide 

reasonable assurance of the safety and effectiveness of the device 

(ii) A device for which insufficient information exists to determine that the controls referred to 

in clause 

(i) are sufficient to provide reasonable assurance of the safety and effectiveness of the device 

or to establish special controls to provide such assurance, but because it 
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(I) is not purported or represented to be for a use in supporting or sustaining human life or 

for a use which is of substantial importance in preventing impairment of human health, and 

(II) does not present a potential unreasonable risk of illness or injury” 

The class II devices are those which cannot be classified in class I because the general 

controls by themselves are insufficient to provide reasonable assurance of the safety and 

effectiveness of the device. Class II devices can be devices intended or presented as allowing 

to support or to maintain the human life. 

And a class III device is, according to the same text, the one that: “(i) (…) (I) cannot be 

classified as a class I device because insufficient information exists to determine that the 

application of general controls are sufficient to provide reasonable assurance of the safety 

and effectiveness of the device, and 

(II) cannot be classified as a class II device because insufficient information exists to 

determine that the special controls described in subparagraph (B) would provide reasonable 

assurance of its safety and effectiveness, and 

(ii)(I) is purported or represented to be for a use in supporting or sustaining human life or for 

a use which is of substantial importance in preventing impairment of human health, or 

(II) presents a potential unreasonable risk of illness or injury “. 

  

The classification changes the evaluation procedure to follow to obtain an authorization. 

Every evaluation is more binding then the previous. 

Class I and class II devices are submitted to the Premarket Notification 510(k). It seeks to 

determine, with general controls the equivalence of the product to others already present on 

the American market. The request must be submitted to the FDA at least 90 days before the 

market launch. It is considered as a simple notification procedure. 

 

The control changes for class III devices, because it concerns the most hazardous product for 

the patient. It is called the “Premarket Approval” and aims at collecting enough data on the 

product to give evidence of its viability. It takes 4 steps: first, the agents of the FDA lead an 

examination of the administrative admissibility of the request. Second, the competent agents 

of the FDA make a scientific and statutory analysis of the manufacturer’s quality system. 

Third, if requested, an advisory committee makes an examination of the request and gives 

recommendations; it is called the “panel review”. Fourth, it is the deliberation and the 

notification of the decision. It can be an approval order (it can be launched on the market), an 

approval letter (it matches the conditions, but requires more information), a not approval letter 
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(it does not match, but it can modified to be allowed), or an order denying approval (total 

refusal). 

And once the PMA is granted, every modification added to the product must be approved by 

the FDA, it is called the Premarket Approval Supplement. The procedure to follow is the 

same. FDA can also add a “tracking” to the device once it is launched on the market. This 

tracking is quite important. The objective is here to assure the safety of the users of devices 

regarding the risks that these represent for them This surveillance is going to be applied to 

class II and III devices when one of the following criteria is filled: 

-       A defect of the device may cause severe health problems 

-       The device is intended to be implanted for more than a year in a human body 

-       The device has to have a preservation or support function for the vital functions 

 

As for the GMO question, there are not much more answers from the American Law then 

from the European one. We can imagine, like in the European system, that it could happen 

since nothing forbids it, if it is well justified. It would be much harder to get every 

authorization, since the control is so important. But we can only imagine what would happen, 

since the law does not literally plan this hypothesis.  

 

Indeed, when we compare the two systems, we see that even if the European law seems very 

protective, it is not necessarily the softest.  

 

3.2. NeuronArch in the United States 

 

To compare the US system and the European system and identify the different critics that can 

be made from that comparison, we have to first apply the US system to NeuronArch. 

  

By looking at the definition, NeuronArch will here be in class III, mostly for safety reasons. 

As soon as it is implanted, we can consider that there is a “potential unreasonable risk of 

illness or injury”. 

As a class III device, it would be submitted to the PMA procedure, and every step included in 

it, but also to the Premarket Approval Supplement. And there is also a great chance that 

NeuronArch would be “tracked” by the FDA. As we saw, this tracking can be applied to class 
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II and III devices, with only one of the three criteria filled. Here, it could be because 

NeuronArch is going to be implanted in the human body for more than a year.  

 

Then, it is important to compare the two systems, in order to identify how different, or similar 

they are, and on which point.  

 

First of all, the definition of the class III device given in the US Law is different from the 

European definition. The American definition is larger, it is more a negative definition, class 

III devices are those who cannot be classified as class I and II devices. It has larger criteria. 

The European definition is a positive definition. Class III devices are more specifics cases. 

For example, the text mention devices that “are intended to be used in direct contact with the 

heart, the central circulatory system or the central nervous system”. Even if our product is a 

class III device in both legal systems, it is not for the same reason.  

 

From here, it is important to compare the different procedures. On a quick glance it is easy to 

think that the European modules are the equivalent of the FDA tracking. It is not based on the 

same ideas. The FDA tracking is more extended then the modules system. The tracking is 

made to ensure safety and security for the patient, after the product launch, the modules 

concern more the manufacturing part, and the conformity between the product and its 

description.  

Otherwise, the Annex IX of the 2017 regulation implies notified organism intervention, to 

ensure greater safety and security of the product. We saw that it uses manufacture and 

purpose information that must be given before the product launch, but also a clinical control. 

It gets closer to the FDA tracking with the “Unique Device Identification System”. It is not 

exactly like the tracking, but it monitors the product on the European market. It is used in case 

of need. It is a control that can be implemented on any class device.  

 

One of the main differences between the American and European systems, is that the 

European system is made to simplify the free movement in the market, using the European 

CE-Marking It is a dimension that simply does not exist in the American system. It is more 

restricted on that point, the American system gives more importance to safety, where the 

European system gives more importance to the market.  
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So, comparing how NeuronArch would be treated in both legal systems, it appears that the 

American system would be harder to comply with. Indeed, our project, taking into 

consideration the GMO factor which could be received has a high risk of injury or illness for 

the patient, could get a cold welcome. As in the European system, a revision of legal system 

might be necessary.  
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Conclusion 

Medical devices have been set aside for a long time, whereas drug have been regulated earlier 

and more strongly. However, scientific advances allowed the emergence of new types of 

medical devices, integrating electronic components, new materials with new properties and it 

could even integrate genetically modified organisms.  

Medical devices are regulated since 1990 and have beneficiated from the New approach 

system. It was however insufficient to ensure the safety for EU citizens. That is why a new 

regulation has been adopted, the regulation (EU) 2017/745 of the European Parliament and of 

the Council of 5 April 2017 that is amending the Directive 2001/83/EC, the regulation (EC) 

No 178/2002 and the regulation (EC) No 1223/2009 and repeals the Council Directives 

90/385/EEC and 93/42/EEC. This new regulation will be made compulsory starting from the 

22nd may, 2022. The database Eudamed, the Medical Device Coordination Group (‘MDCG’), 

the Unique Device Identification System are some of the novelties of this regulation. We can 

easily understand that all these innovations are in favor of a higher level of safety for patients. 

 

Medical devices are regulated according to their dangerousness level (Class I, Class IIa, Class 

IIb, Class III) which will determine the procedure they will have to go through in order to 

obtain the CE-marking and be able to enter the European Common Market. The NeuronArch 

project would be, according to the Regulation 2017/745, a class III device, the highest class in 

European law, which means it will have to pass clinical tests and investigations as well as 

heavy administrative and safety reviews. 

 

Innovative medical devices such as NeuronArch, or any other medical device that is taking 

advantage of scientific advance, raise new legal questions, such as responsibilities in case of 

dysfunction, safety, personal data, software program etc.  

Since the legal system tries to draw a large enough framework for medical devices, most of 

these legal questions can be resolved with the actual legislation. However, reforms will 

certainly be needed in the future, for specific devices or methods. This reasoning often applies 

to every field in connection with new technologies, regulations often respond to their creation. 
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