© June 2026| IJIRT | Volume 13 Issue 1 | ISSN: 2349-6002

Comparative Analysis of Medical Device Regulations

and Approval Pathways in the United States, European
Union, And India

P Bhavya!®, Sandhya Kota?
YDepartment of Regulatory Affairs, Sun Institute of Pharmaceutical Education & Research,
Kakupalli, Nellore, Andhra Pradesh -524346

Abstract- Medical devices play a crucial role in
modern healthcare by supporting disease diagnosis,
prevention, monitoring, and treatment. The increasing
complexity and innovation in medical device
technology necessitate robust regulatory frameworks
to ensure device safety, quality, efficacy, and
performance. Regulatory authorities across different
regions have established distinct systems for device
classification, approval, quality management, clinical
evaluation, and post-market surveillance. This study
provides a comparative analysis of medical device
regulations and approval pathways in the United
States, European Union, and India. The review
examines regulatory structures, device classification
systems, approval mechanisms, quality requirements,
clinical evaluation standards, post-market surveillance
programs, and traceability systems. The U.S. Food and
Drug Administration (USFDA), European Union
Medical Device Regulation (EU MDR 2017/745), and
India's Medical Device Rules (MDR), 2017 have
adopted risk-based approaches to ensure patient safety
while promoting innovation. Although significant
differences exist in regulatory implementation, all
systems emphasize lifecycle management, quality
assurance, and continuous safety monitoring. Greater
harmonization among global regulatory frameworks
may reduce regulatory burden, facilitate innovation,
and improve patient access to safe and effective
medical technologies.
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[. INTRODUCTION

Medical devices have become indispensable
components of modern healthcare systems. They
encompass a broad range of products including
diagnostic  equipment, surgical instruments,
implantable devices, monitoring systems, software
as a medical device (SaMD), and in vitro diagnostic
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devices!. Unlike pharmaceuticals, medical devices
exhibit significant diversity in design, intended use,
complexity, and risk profiles, requiring specialized
regulatory approaches®. Regulatory authorities
worldwide have developed risk-based frameworks
to ensure that medical devices entering the market
meet established standards of safety, quality, and
performance?’.

The United States, European Union, and India
represent three major regulatory markets with
distinct approaches to medical device regulation®.
The United States employs a centralized regulatory
framework administered by the FDA through the
Center for Devices and Radiological Health
(CDRH). The European Union utilizes a
decentralized system involving notified bodies
operating under the Medical Device Regulation
(EU) 2017/745. India regulates medical devices
through the Medical Device Rules (MDR), 2017
under the supervision of the Central Drugs Standard
Control Organization (CDSCO)%”.

Recent technological advances such as artificial
intelligence, connected devices, digital health
platforms, and personalized medical technologies
have further increased the complexity of regulatory
oversight. Therefore, understanding similarities and
differences among global regulatory frameworks is
essential for manufacturers, regulators, healthcare
providers, and researchers'*-14,

II. MATERIALS AND METHODS

A qualitative and comparative regulatory review
was conducted using information derived from
regulatory frameworks governing medical devices
in the United States, European Union, and India.
Relevant  regulatory requirements, guidance
documents, and device approval pathways were
systematically analyzed.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3414



© June 2026| IJIRT | Volume 13 Issue 1 | ISSN: 2349-6002

The comparison focused on:

e Regulatory authorities

e Device classification systems

e Approval pathways

e  C(linical evaluation requirements

e Quality management systems

e Post-market surveillance requirements

e  Traceability systems

e Regulatory challenges and harmonization
efforts

Data were compiled and evaluated to identify

similarities, differences, strengths, and limitations

among the three regulatory systems.

III. MEDICAL DEVICE REGULATION IN THE
EUROPEAN UNION

The Medical Device Regulation (EU) 2017/745
(MDR) represents one of the most comprehensive
medical device regulatory systems globally. MDR
replaced previous directives to strengthen patient
safety, improve transparency, and enhance lifecycle
oversight of medical devices. The regulation clearly
defines  responsibilities ~ for  manufacturers,
authorized representatives, importers, distributors,
and notified bodies.

Major improvements introduced under MDR
include:

e Enhanced clinical evidence requirements

e Increased scrutiny of high-risk devices

e  Stronger post-market surveillance obligations

e Improved transparency through EUDAMED

e Strengthened traceability mechanisms

Despite  these  advantages, implementation
challenges remain, including shortages of notified
bodies, increased compliance burden, and delays in
device certification.

IV. MEDICAL DEVICE REGULATION IN
INDIA

India introduced the Medical Device Rules (MDR),
2017 to establish a dedicated and structured
framework for medical device regulation. The rules
are implemented by CDSCO under the Ministry of
Health and Family Welfare and aim to ensure device
safety, quality, and performance while encouraging
innovation.

The framework covers:

e Diagnostic instruments

e  Surgical devices
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e Implantable devices

e Software-based medical devices

e In vitro diagnostic devices

The Indian system follows a risk-based
classification model with four categories:

Table 1: Classification of Medical Devices in India

Class Risk Category

Class A Low Risk

Class B Low to Moderate Risk
Class C Moderate to High Risk
Class D High Risk

Source: Medical Device Rules, 2017.

The CDSCO regulates Class C and D devices
through the Central Licensing Authority, while State
Licensing Authorities oversee Class A and B
devices.

V. DEVICE APPROVAL PATHWAYS

5.1 United States

Medical device approvals in the United States are
regulated by the FDA through CDRH. Multiple
approval pathways exist depending on device risk
and novelty.

Major Approval Pathways

Table 2. U.S. Medical Device Approval Pathways

Pathway | Device Purpose
Type
510(k) Class 11 Demonstrate
substantial
equivalence
PMA Class III Comprehensive

evaluation of safety
and effectiveness

De Novo | Novel Low— | Classification of
Moderate
Risk

Devices

new technologies

5.2 European Union

The European regulatory system relies on
conformity assessment conducted by notified
bodies. Manufacturers ~ must  demonstrate
compliance  with safety and performance
requirements established under MDR 2017/745.
Successful assessment results in CE marking,
allowing marketing throughout the European
Economic Area.
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5.3 India

The Indian approval system is licensing-based and
governed by Medical Device Rules, 2017. Approval
requirements depend on device classification.
Higher-risk devices require more comprehensive
regulatory review and clinical evidence.
Manufacturers and importers must submit:

e  Technical documentation

e Device Master File

e  Plant Master File

e (Quality Management System evidence

e Clinical investigation data (where applicable)

VI. COMPARATIVE ANALYSIS OF REGULATORY FRAMEWORKS

Table 3. Comparison of Medical Device Regulatory Systems

Parameter United States European Union India

Regulatory FDA (CDRH) EU Commission, EMA, Notified | CDSCO

Authority Bodies

Classification Class I, II, IIT Class I, IIa, IIb, III Class A,B,C,D

System

Approval Pathway 510(k), PMA, De Novo | CE Marking Licensing

Clinical Evaluation | Mainly High-Risk | Mandatory for Most Devices Class C & D
Devices Devices

Quality Standard QSR (21 CFR Part 820) | ISO 13485 ISO 13485

PMS System FDA Reporting System | Vigilance + PMS MvPI

Traceability UDI UDI + EUDAMED Gradual UDI

Regulatory Centralized Decentralized Hybrid

Structure

VII. POST-MARKET SURVEILLANCE AND
TRACEABILITY

Post-market surveillance (PMS) is a critical
component of device lifecycle management. All
three regulatory systems require ongoing monitoring
of device performance and adverse events after
market authorization.

Table 4: Post-Market Surveillance Systems
Region PMS Program
United States FDA Adverse Event Reporting
European Union | Vigilance System + PMS
India Materiovigilance Programme of
India (MVPI)
The EU MDR incorporates a comprehensive
lifecycle surveillance approach, while India
continues  strengthening its Materiovigilance
Programme and implementing Unique Device
Identification (UDI) systems.

VIII. RESULTS AND DISCUSSION

The comparative evaluation demonstrates that all
three regions employ risk-based regulatory
frameworks intended to ensure device safety and
effectiveness. However, significant differences exist
regarding regulatory structure, clinical evidence
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requirements, approval pathways, and post-market
obligations.

The FDA system offers flexibility through multiple
approval pathways but may require lengthy reviews
for high-risk devices. The EU MDR provides strong
lifecycle oversight and comprehensive post-market
surveillance but faces implementation challenges
due to limited notified body capacity. India's
regulatory framework has evolved substantially and
aligns increasingly with international standards
while supporting domestic manufacturing and
innovation.

Clinical evaluation requirements are generally most
stringent within the European Union, whereas the
United States emphasizes
primarily for Class III devices. India requires
clinical investigations mainly for Class C and D

clinical evidence

devices but may grant waivers under certain
circumstances.

Table 5: Advantages and Limitations of Regulatory

Systems
Region Advantages Limitations
United Strong scientific | Lengthy
States review; multiple | approval
pathways timelines

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3416



© June 2026| IJIRT | Volume 13 Issue 1 | ISSN: 2349-6002

European | Comprehensive Complexity;
Union lifecycle shortage of
oversight notified bodies
India Growing Infrastructure
framework; faster | challenges
low-risk
approvals

IX. CHALLENGES AND FUTURE
PERSPECTIVES

Several challenges continue to affect global medical
device regulation:

e  Variability in regional requirements

e Complex approval processes

e Regulatory resource limitations

e Delays in device certification

e Limited harmonization

e Increased burden for manufacturers

Global initiatives such as the International Medical
Device Regulators Forum (IMDRF) aim to reduce
duplication, streamline regulatory processes, and
facilitate international convergence. Enhanced
harmonization may improve efficiency while
maintaining high standards of safety and
effectiveness.

X. CONCLUSION

Medical device regulation plays a vital role in
protecting public health while facilitating access to
innovative healthcare technologies. The United
States, European Union, and India have established
comprehensive regulatory systems that employ risk-
based approaches to device oversight. Although
differences exist in classification systems, approval
pathways, and regulatory structures, all three
jurisdictions emphasize safety, quality, clinical
evaluation, and post-market surveillance. Continued
harmonization through international collaboration
and adoption of global best practices will enhance
regulatory efficiency, reduce compliance burdens,
and improve worldwide access to safe and effective
medical devices.
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