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European reclassification of non-invasive brain stimulation as class III medical devices: A call to action Within the European Union (EU), and by contrast with other countries (notably the USA), only a limited number of insurance companies reimburse treatment with repetitive transcranial magnetic stimulation (rTMS) and none with transcranial electrical stimulation (tES). As a consequence, there is significant risk that treatment availability and investment in research and clinical developments in non-invasive brain stimulation (NIBS) in Europe will fall behind. Unexpectedly, a sudden unwelcome regulatory change has made the European situation even worse. In December 2022 the EU reclassified rTMS and low intensity tES as Class III devices, the category of highest risk (https://eur-lex.europa.eu/eli/ reg_impl/2022/2347/oj). Under the previous regulatory framework (Medical Devices Directive, MDD), the EU did not specifically regulate NIBS devices, but most were classified as Class IIa (manageable risks, approved treatment effects). Class III devices, such as deepbrain stimulation implants, are defined as invasive, because they connect directly to the circulatory or central nervous system. Although this new reclassification currently refers only to "products without an intended medical purpose", (a terminology that is for many researchers and medical doctors unclear) -the evidence adduced about the risks and adverse effects of rTMS and tESwhich serves as the justification for this reclassification -is gravely flawed. The EU has apparently assessed that NIBS poses a greater risk to patients' safety than previously thought. This assessment is based on incorrect statements about rTMS and low intensity tES that contradict the available scientific evidence, and many of the stated claims and assumptions are simply false (e.g. it is claimed that TMS/tES can induce "atypical brain development" or "abnormal patterns of brain activity"). Likewise, the prominent mentioning of rTMS/tES-related seizure risks contradicts the most recent consensus statement in the field based on actual clinical data, which demonstrated that observed seizure rates are so much lower than previous guidelines advised. The prior caution about seizure risk is no longer supported by scientific evidence [START_REF] Rossi | Safety and recommendations for TMS use in healthy subjects and patient populations, with updates on training, ethical and regulatory issues: Expert Guidelines[END_REF][START_REF] Caulfield | A transdiagnostic review of safety, efficacy, and parameter space in accelerated transcranial magnetic stimulation[END_REF].

How this EU ruling was established is hard to understand. Apparently, in May 2021, a new Medical Device Regulation (MDR) was introduced, and NIBS was specifically addressed for nonmedical use in Annex XVI. The application of MDR will be gradual, through a 'transition period' (Article 120) until May 2024, meaning that existing NIBS products (of Class I and Class IIa from the previous MDD), are allowed to stay on the market until the end of this period, as long as they comply with the transition rules.

In July 2022 "certain EU Member States jointly requested the reclassification of several active products without an intended medical purpose" (Annex XVI), including NIBS devices. The reasons why this request was made is not clear. In a very quick process an EU group called SANTE (Directorate-general for Health and Food Safety) prepared a draft and this draft was published for an 8-week hearing period on the Have Your Say platform. To the best of our knowledge, no experts in the field or NIBS companies were notified about this. The draft received only 22 comments from the public and almost all of them were related to non-NIBS devices. On December 1st, 2022 the final version of the reclassification was published and it became effective in law from 22nd December. Now all new non-medical NIBS products in the EU have to comply with Class III rules.

The European Society for Brain Stimulation (ESBS), founded in 2022, is an independent professional association of medical doctors, psychologists, neuroscientists, and others who specialize in research and clinical application of NIBS techniques. The mission of the ESBS is to represent and promote the field of NIBS research and clinical practice in Europe based on the latest scientific evidence.

The ESBS strongly opposes this EU ruling, which will have significant negative consequences for the future of our field.

Safety is our first priority. Over the past 30 years data has been collected by our field to carefully assess the behavioral, neurocognitive, physiological, and biophysical effects of NIBS on the central nervous system. These studies have not only informed us about clinical efficacy, but have also yielded new evidence-based nonpharmacological NIBS treatments for neurological and psychiatric disorders that are used in a growing number of countries worldwide. Importantly, this long research period has also informed us about the risks, adverse and side effects that can occur when applying NIBS. Based on this vast amount of safety data collected, several publications, meta-analyses, reviews, guidelines and consensus papers have provided peer-reviewed evidence-based assessments of the safety of rTMS (e.g., Refs. [1e5]) as well as tES (e.g., Refs. [5e8]), including in children [START_REF] Zewdie | Safety and tolerability of transcranial magnetic and direct current stimulation in children: Prospective single center evidence from 3.5 million stimulations[END_REF]. The current scientific and clinical evidence suggests both rTMS and low intensity tES are safe treatment and research interventions with few and mild adverse effects.

As the ESBS, we agree that all NIBS devices must be certified as medical devices, class IIa, which indicates moderate risk, and used for diagnosis, monitoring and/or treatment.

However, we disagree with the Class III designation. To reclassify NIBS devices as having the same level of risk as invasive brain stimulation devices that are implanted inside the brain, is inappropriate, contradicts 30 years of safety data, and has been decided without consultation of relevant professional stakeholders. In the short term, this reclassification will result in higher costs and substantial delays in NIBS research and development, undermining the world-leading role of European researchers in the field of NIBS. In the medium term, this EU decision will ultimately make NIBS treatment less accessible to patients in Europe and it will seriously hamper research, device development, and the search for new or more fine-tuned clinical indications. European citizens will be disadvantaged, and there is the risk that other treatment approaches with more serious and established adverse-effects will be over-used to compensate for the lack of NIBS availability. Consequently, we strongly protest this decision, and we urge our colleagues working in our field to do the same, regardless of nationality. We have already sent a protest letter to the EU. See also our website (MANIFESTO -brain-stimulation.eu website [10]) for more details https://www.brain-stimulation.eu/manifesto-eureclassification-of-nibs/eu-reclassification-action/.
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