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ABSTRACT 

This comprehensive review delves into the intricate regulatory landscape established by the 

U.S. Food and Drug Administration (FDA) for neurological devices. As innovation in 

neurotechnology surges, the FDA plays a pivotal role in ensuring the safety and efficacy of 

these devices. The abstract explores the key guidelines governing the development, testing, and 

market approval processes for neurological devices. It highlights the intricate balance between 

fostering innovation and safeguarding public health, emphasizing the FDA's commitment to 

facilitating advancements in neuroscience. The document elucidates the premarket pathways, 

encompassing the intricate steps manufacturers must navigate, such as investigational device 

exemptions (IDEs), premarket approval (PMA), and 510(k) clearance. Additionally, post-

market surveillance and compliance requirements are scrutinized, shedding light on the FDA's 

vigilant oversight to monitor device performance after market entry. This review serves as a 

valuable resource for industry professionals, researchers, and regulatory affairs specialists 

seeking clarity on the evolving FDA guidelines. By elucidating the regulatory framework, it 

aims to empower stakeholders to navigate the intricate terrain of bringing neurological devices 

to market while upholding the highest standards of safety and efficacy.  
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INTRODUCTION 

Neurological devices are medical equipment 

used to monitor, diagnose, or treat nervous 

system problems. These devices range in 

complexity from simple diagnostic tools and 

stimulators to complicated implantable 

devices such as neurostimulators and 

neuromodulators. Regulatory agencies have 

created standards and regulations for the 

creation, testing, and marketing of these 

devices to ensure their effectiveness and 

safety. Here is a comprehensive guide on 

neurological devices and regulatory 

compliance [1].

Table 1: Classification of Neurological Devices [2] 

 

Neurological instruments include, for 

instance: 

 Neurodiagnostic devices can be used 

to diagnose and track a wide range of 

ailments that affect the brain, as well 

as to locate the root of problems such 

as memory loss. 

 As the number of strokes and brain 

cases has grown, a new branch of 

neurology known as 

Neurointerventional Devices has 

evolved. Shortly, it is anticipated that 

the market for devices like flow 

diverters and embolic coils will 

grow.  

 “Neurostimulation Devices” control 

movement by giving electrical 

stimulation to  

to some brain-implanted regions to 

block aberrant nerve signals that are 

the basis of symptoms [3]. 

Regulatory Route: 

Compliance with regulations varies by 

country. To start a neurological device 

manufacturing business in the United States, 

a device manufacturer must register with the 

FDA and get an FDA manufacturing license. 

To make it easier for companies to obtain an 

FDA manufacturing license, we handle the 

relevant paperwork and submit it to the 

agencies [4]. 

Regulatory Challenges for Neurological 

Devices: 

Regulatory Authorities: The regulatory 

body in charge of approving medical devices 

differs by nation. The FDA (Food and Drug 

Administration) is in charge of managing 

neurological devices. The EMA (European 

Commission and the European Medicines 

Agency) is in charge of regulating these 

devices in Europe. The Pharmaceuticals and 

Medical Devices Agency in Japan is in 

charge of overseeing medical equipment [5]. 

S. No. CLASS RISK EXAMPLE 
1 Class I Lowest Risk Ventricular needles and anvils 
2 Class II Moderate Risk Neurostimulators, aneurysm clips 
3 Class III High Risk Deep brain stimulators 



Shubhashaya K.H et al                                                                                                                                 Review Article 
 

 
1217 

IJBPAS, February, 2025, 14(2) 

Device Classification: Depending on how 

risky they are, various categories of 

neurological devices are identified. The 

classification establishes the standards for 

getting regulatory approval as well as the 

level of regulatory inspection. Devices 

classified as Class I are low-risk, while those 

classified as Class II and Class III are 

moderate- and high-risk, respectively [6]. 

Pre-Market Approval: A neurological 

device must go through this procedure 

before it can be marketed and sold. To prove 

the device's safety and effectiveness, 

evidence from clinical trials and testing must 

be submitted during this process. Class III 

devices must have a pre-market 

authorization (PMA) from the FDA, 

whereas Class II devices must receive a 

510(k) clearance. Class I devices are free 

from pre-market review, although they are 

nonetheless governed by general laws. 

Regulatory bodies monitor the efficacy and 

safety of neurological devices after they are 

placed on the market, and post-market 

studies are also carried out, along with the 

tracking of adverse events, to assess the 

device's long-term performance and safety. 

The FDA also mandates compliance with 

Quality System Regulation (QSR) for 

makers of neurological devices. The 

specifications for the creation, production, 

and distribution of medical devices are 

outlined in this rule. Manufacturers are 

required to set up and maintain a quality 

system that complies with these standards 

[7]. 

International Organization for 

Standardization (ISO) Standards: The 

ISO establishes requirements for quality 

control programs for medical devices. 

Although adhering to ISO standards is not 

required, it might assist producers in proving 

that they do so [8]. 

Labelling Requirements: Labelling for 

neurological devices must adhere to legal 

criteria. This includes offering precise and 

understandable usage directions, cautions, 

warnings, and contraindications [9]. 

REGULATIONS: 

Part 882- NEUROLOGICAL DEVICES 

 Subpart A – General provision  

 Subpart B – neurological diagnostic 

devices  

 Subpart C- Reserved  

 Subpart D- Reserved  

 Subpart E – neurological surgical 

devices  

 Subpart F – Neurological therapeutic 

devices [10] 

STANDARDS AND GUIDANCE: 

Standards 

The FDA accepts some standards created by 

groups like the American Society for Testing 

and Materials (ASTM) International and the 

International Organization for 

Standardization (ISO) to make the review 

procedure thorough and predictable. 
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The FDA Recognized Consensus Standards 

database can be accessed by selecting the 

"Neurology" category under the Specialty 

Task Group Area. sponsors can access all of 

the national and international standards that 

the FDA has recognized as applicable to 

neurological devices [11]. 

Guidance Document: 

 
Table 2: Guidance Document for Neurological Devices [12] 

TOPIC URL WEBSITE ISSUE DATE 
Premarket, Investigational 
Device Exemption (IDE), 

Neurological 

https://www.fda.gov/regulatoryinformation/search-fda-
guidance-documents/implanted-brain-computer-interface-bci-
devices-patients-paralysis-or-amputation-non-clinical-testing 

05/20/2021 

Premarket, 510(k), 
Neurological 

https://www.fda.gov/regulatory-information/search-fda-
guidance-documents/cutaneous-electrodes-recording-purposes-
performance-criteria-safety-and-performance-based-pathway 

08/14/2020 

510(k), Premarket Approval 
(PMA), Labeling, 

Neurological, Cardiovascular 

https://www.fda.gov/regulatory-information/search-fda-
guidance-documents/intravascular-catheters-wires-and-

delivery-systems-lubricious-coatings-labeling-considerations 

10/10/2019 

510(k), Anesthesiology 
Neurological, Cardiovascular, 
General Hospital & Personal 
Use, Digital Health, Dental, 

Radiological Health 

https://www.fda.gov/regulatory-information/search-fda-
guidance-documents/design-considerations-and-pre-market-
submission-recommendations-interoperable-medical-devices 

09/06/2017 

 

Checklist:  

Neurological equipment has special characteristics that involve special study. 

Table 3: Check List for Neurological devices [13] 
S. No. DOCUMENT REQUIRED YES NO 

1 Administrative information   
2 Quality Information (Chemical, Pharmaceutical and Biological)   
3 Non-Clinical Reports   
4 Clinical Reports   
5 Biocompatibility Evaluation   
6 Sterility   
7 Pyrogenicity   

 

 

 

 

 

 

 

 

Figure 1: Neurological Devices Regulatory Pathway to Market [14] 

 

Sponsors apply to FDA to market devices        FDA Decision points  

Pre-Market approval (PMA) submission                                 180* 

De novo submission                                                                120* 

Premarket notification 510 (k)                                                

Humanitarian devices exemption                                            75* 

Non clinical 

and clinical 

study phase  

Sponsors 

submit a Q-sub 

pre submission 

to FDA 



Shubhashaya K.H et al                                                                                                                                 Review Article 
 

 
1219 

IJBPAS, February, 2025, 14(2) 

RESULT AND DISCUSSION 

 

 

 

 

 
Figure 2: Marketing Pathway for Neurological Devices [15] 

 

Pre-submission program:  

The pre-submission program established by 

the Federal Food and Administration (FDA) 

enables sponsors to communicate with the 

FDA to determine the quickest regulatory 

pathway to market for a neurological device 

in the US. The pre-submission procedure 

can be used by producers of neurological 

devices to evaluate patient safety and 

determine whether an Investigational 

Device Exemption (IDE) is required before 

beginning a trial [16]. 

Pre-submission checklist: 

Table 4: Pre-submission Checklist for Neurological Devices   
S. No. DOCUMENT REQUIRED Yes  No  

1 Cover letter with contact information for application and name of subject device   
2 Table of contents   
3 Device description includes information sufficient to understand what the proposed 

device is and how it works 
  

4 Proposed intended use/indication for use, which may include   
5 A summary of any previous discussion or submission regarding the same device   
6 An overview of planned product development, including an outline of nonclinical 

and clinical testing either planned or already completed. 
  

7 Desired method for feedback, including three proposed dates and times   

 

Premarket Requirement: 

Bringing a device to the US Market may seem complex. Following these steps may assist in 

piloting the process. 

 

 

 

 

pre-submission 
program 

premarket 
Requirements 

post market 
Requirements 

510(K) Premarket 
approval (PMA) 

De novo 
classification 
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development 
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Figure 3:  Steps to Market a Neurological Device 

 
Types of premarket submissions include: 

1. Premarket notification, or 510(k) - As it 

is more often known, is required for the 

majority of class II devices as well as some 

class I devices. If performance testing is 

required, the sponsor of a 510(k) must 

demonstrate that the new device is 

"substantially equivalent" to a predicate 

item in terms of intended use, technological 

features, and other relevant factors. 

Premarket authorization (PMA)- PMA is 

required for Class III devices. A PMA is the 

strictest premarket filing. Before the FDA 

approves a PMA, the sponsor must provide 

reputable scientific evidence establishing 

reasonable guarantees of safety and efficacy.    

3. de novo classification: The De Novo 

method gives a way to classify new medical 

equipment for which general controls alone, 

or general and particular controls, provide a 

fair guarantee of their efficacy and safety 

[17]. 

Investigational Device Exemption : 

Many neurological devices are major risk 

devices that are originally used for 

exploratory reasons; as such, they frequently 

need an IDE application previously they 

may be used to collect data to support a de 

novo submission or PMA.  

Once the research has been given the go-

ahead, an Investigational Device Exemption 

(IDE) submission enables the use of a device 

that is not yet cleared for use on the market, 

Step 02 

Step 03 

Step 04 

Step 01 
Classify your device and understand 
applicable regulatory control 

Select and prepare the 
correct premarket 

Send your premarket submission to 
the FDA and interact with FDA staff 
during review  

Comply with applicant 
regulatory control including 
the establishment 
registration and device 
listing  
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is being tested for a novel purpose, or is 

undergoing safety and effectiveness testing 

in a clinical trial to gather information to 

support a marketing application. 

For instance, risks related to Deep brain 

stimulation (DBS) devices are an example of 

an active implanted device that may have 

some or all of the following components.: 

risks related to imaging procedures and 

electromagnetic interference, as well as 

risks related to the usability of the device 

technology. According to the implantation 

and stimulation sites, the intended usage, the 

patient group, and other factors, such as 

whether children or vulnerable populations 

are being included, there may be additional 

risks for any individual study [18]. 

Checklist:  

Table 5:  Checklist for an IDE Application 

 

 

 

 

 

Post-market Requirements: 

Once a device is on the market, both the 

manufacturers and those responsible for its 

distribution must abide by a set of guidelines 

and requirements. Tracking systems, 

reporting issues with devices, serious 

mishaps, or fatalities, and registering 

companies that produce or distribute gadgets 

are a few examples. In addition to post-

market monitoring studies required under 

section 522 of the act, post-market 

requirements also include post-approval 

studies required at the time a premarket 

approval (PMA), humanitarian device 

exemption (HDE), or product development 

protocol (PDP) application was authorized. 

Research is conducted by the FDA's Centre 

for Devices and Radiological Health 

(CDRH) to promote transparent, science-

based judgments and to reduce assumptions 

and subjectivity in the device assessment 

process. By creating novel instruments, 

benchmarks, and strategies for evaluating 

the security, efficacy, Caliber, and 

performance of neurological devices, FDA 

scientists enhance regulatory research [19]. 

FDA regulatory science for neurological 

medical devices includes research on: 

 The creation of neural interface 

technology that is more dependable. 

 Discovering fresh systems-level 

biomarkers for neurological 

disorders. 

S. No. DOCUMENTS REQUIREMENT Yes No 
1 Table of content   
2 Paginated pages   
3 Report of prior investigations   
4 Investigational plan   
5 Manufacturing information   
6 Investigator information   
7 Sales information   
8 Labelling   
9 Informed consent material   
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 Analyses of invasive and non-

invasive neural interface 

technologies to assess their long-

term effectiveness and safety. 

 Innovative data visualization and 

analysis techniques to glean as much 

usable data as possible from 

physiological measurements. 

 Creating test procedures to measure 

upper limb function and cognitive 

strain to assess upper limb 

prosthesis. 

 Modifications brought on by cortical 

implants in terms of 

neurophysiology, anatomy, 

behaviour, and electrode material 

qualities. 

 Metrics for measuring the 

performance and security of 

peripheral nerve interfaces over the 

long term. 

 Methods for magnetic resonance 

image (MRI) testing that involve 

electronic modelling. 

 The discovery of brain damage. 

 The use of therapeutic high-intensity 

ultrasound to identify and treat brain 

damage.[20] 

CONCLUSION 

the FDA guidelines and regulatory 

landscape for neurological devices represent 

a dynamic framework designed to strike a 

delicate balance between encouraging 

innovation and safeguarding public health. 

As technological advancements in 

neurology continue to shape the landscape, 

the FDA plays a critical role in ensuring the 

safety and efficacy of these devices.The 

intricacies of premarket pathways, including 

IDEs, PMA, and 510(k) clearance, 

underscore the thorough evaluation and 

scrutiny that manufacturers must undergo 

before bringing their neurological devices to 

market. This careful regulatory approach is 

essential to mitigate potential risks and 

provide assurance to both healthcare 

professionals and the general public.Post-

market surveillance and compliance 

requirements further emphasize the FDA's 

commitment to ongoing monitoring of 

device performance. This proactive 

approach enhances the agency's ability to 

address emerging safety concerns swiftly, 

reinforcing its dedication to protecting the 

well-being of patients.As we move forward, 

this regulatory framework will continue to 

evolve to keep pace with the rapid 

advancements in neurotechnology. 

Stakeholders, including industry 

professionals and researchers, must remain 

vigilant and collaborative to ensure that 

neurological devices meet the highest 

standards of safety and efficacy. By 

navigating these regulatory intricacies 

collectively, we can foster a climate of 

innovation while prioritizing the health and 
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well-being of those who benefit from these 

groundbreaking technologies. 
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