
                                              NOT PEER-REVIEWED 

© The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License 

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, sharing, adaptation, distribution and reproduction in any medium or  

format, for any purpose, even commercially, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and 

indicate if changes were made. 

 
1 

Review 

 

Pathways for medical devices: Korean Ministry of Food and Drug Safety, United 

States Food and Drug Administration and European Union Medical Device 

Regulation, and their implications for innovation and market access 

 

Robert Kim* 

 

Department of Medical and Pharmaceutical Affairs, Doctor CONSULT, Seoul 06083, 

Republic of Korea. 

 

*correspondence to: Dr. Robert Kim, Department of Medical and Pharmaceutical 

Affairs, Doctor CONSULT, Seoul 06083, South Korea. E-mail: 

mcgcompany@naver.com. 

 

Received: 18 February 2026 | Approved: 09 March 2026 | Online: 09 March 2026 

 

Abstract 

The global medical device industry operates within heterogeneous regulatory 

environments that shape innovation, market access and post-market safety. This study 

provides a comparative regulatory analysis of Korean Ministry of Food and Drug Safety 

(KMFDS), the United States Food and Drug Administration (US FDA) and the 

European Union Medical Device Regulation (EU MDR), focusing on approval 

pathways, clinical evidence requirements, quality management systems and post-market 

surveillance mechanisms. Using a structured policy and regulatory framework analysis, 

we examined publicly available regulatory guidance, classification systems, conformity 

assessment procedures and expedited approval programs implemented before and after 

the COVID-19 pandemic. All three jurisdictions employ risk-based classification and 

lifecycle oversight; however, they differ in regulatory architecture and evidentiary 

thresholds. The US FDA operates a centralized model emphasizing rigorous premarket 

clinical evaluation, particularly for high-risk devices through the premarket approval 
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pathway, resulting in longer time-to-market but high global credibility. The EU MDR 

adopts a decentralized conformity assessment through notified bodies with strengthened 

clinical and post-market requirements compared with the former directive, improving 

traceability but increasing compliance costs and capacity constraints. The KMFDS 

demonstrates a hybrid approach that aligns with international standards while 

incorporating procedural efficiencies and active regulatory harmonization, facilitating 

both domestic innovation and global market entry. These differences have significant 

implications for multinational manufacturers, particularly small and medium-sized 

enterprises, which face increased regulatory burden due to duplicated evidence 

generation and divergent documentation requirements. Expedited pathways introduced 

during the COVID-19 pandemic illustrate regulatory agility but also highlight the need 

for coordinated international frameworks. Greater convergence in clinical evidence 

standards, quality system recognition, and post-market data utilization could reduce 

barriers to innovation while maintaining patient safety. The current study proposes a 

harmonization model based on mutual recognition of quality systems, reliance on real-

world evidence for lifecycle evaluation and structured regulatory collaboration. Such 

approaches may enhance global market efficiency, support timely access to innovative 

devices, and strengthen public health protection. 

 

Keywords: Medical devices, equipment and supplies, regulatory, government 

regulation, product surveillance, postmarketing, health policy 

 

INTRODUCTION 

The global medical device sector has expanded rapidly in parallel with advances in 

biomaterials, digital health technologies and minimally invasive therapeutics[1]. As 

device complexity and clinical integration have increased, regulatory systems have 

assumed a central role not only in safeguarding patient safety but also in shaping 

innovation trajectories, market entry strategies, and international competitiveness[2]. 

Major regulatory authorities—including Korean Ministry of Food and Drug Safety 

(KMFDS), the United States Food and Drug Administration (US FDA), and the 

European Union’s CE marking framework under the Medical Device Regulation 

(MDR)—employ distinct institutional models to evaluate safety, effectiveness and 

lifecycle performance. These differences generate heterogeneous evidentiary thresholds, 

approval timelines and compliance costs, which in turn influence global product launch 
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sequencing and investment decisions[3]. 

 

Recent global health emergencies, most notably the COVID-19 pandemic, exposed 

structural limitations in device approval pathways and supply chain resilience, while 

simultaneously demonstrating the feasibility of accelerated regulatory mechanisms[4,5]. 

Emergency use authorizations, fast-track approvals, and adaptive conformity 

assessments illustrated how regulatory flexibility can coexist with safety oversight when 

supported by robust post-market surveillance. These developments have intensified calls 

for regulatory convergence, mutual recognition, and data harmonization across 

jurisdictions[6,7]. 

 

Despite a growing body of literature describing structural differences among regulatory 

systems, fewer studies have examined their operational implications for multinational 

manufacturers or identified actionable pathways toward functional harmonization. This 

study addresses that gap by conducting a systematic comparative analysis of KMFDS, 

US FDA and EU MDR frameworks, focusing on risk classification, pre-market 

evidentiary standards, post-market obligations, institutional architecture, and innovation 

impact. The objective is to identify convergent elements that could support regulatory 

interoperability while preserving jurisdiction-specific policy priorities. 

 

 

LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK 

Regulation-innovation trade-off in medical devices 

Regulatory science literature consistently frames medical device governance as a 

balancing problem between pre-market evidentiary rigor and timely patient access[8,9]. 

Highly stringent systems, particularly those requiring randomized controlled trials 

(RCTs) for high-risk devices, enhance safety assurance and public trust but are 

associated with longer development cycles, higher capital requirements, and delayed 

commercialization[10,11]. Conversely, expedited or decentralized conformity pathways 

can reduce time-to-market and support incremental innovation but may shift evidentiary 

burdens to the post-market phase[6]. 

 

Empirical analyses indicate that regulatory heterogeneity imposes substantial 

transaction costs on multinational manufacturers, necessitating parallel clinical 
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strategies, region-specific technical documentation, and duplicated quality system 

audits[12,13]. These inefficiencies disproportionately affect small and medium-sized 

enterprises (SMEs), which often lack the financial and regulatory infrastructure required 

for multi-jurisdictional submissions. Consequently, launch sequencing frequently 

prioritizes regions with lower initial evidentiary thresholds, followed by entry into more 

stringent markets once real-world data have been generated[11]. 

 

Recent scholarship also highlights a transition toward lifecycle regulation, in which 

post-market clinical follow-up (PMCF), real-world evidence (RWE), and continuous 

performance monitoring complement or partially substitute for pre-market trials. This 

paradigm shift is reflected most clearly in the EU MDR and in the increasing emphasis 

on post-approval studies within the US FDA and KMFDS frameworks. 

 

Regulatory harmonization and global governance 

International initiatives, including the International Medical Device Regulators Forum 

(IMDRF), promote convergence in terminology, risk classification principles, quality 

management systems and clinical evaluation methodologies. However, full 

harmonization remains constrained by differences in legal mandates, liability 

environments, healthcare delivery models and political risk tolerance[14,15]. As a result, 

functional interoperability—rather than formal unification—has emerged as the more 

realistic objective, focusing on data standardization, mutual reliance mechanisms, and 

aligned post-market surveillance infrastructures[16,17]. 

 

INSTITUTIONAL FRAMEWORKS 

KMFDS 

The KMFDS operates a hybrid regulatory model that combines centralized oversight 

with active alignment to international standards. Devices are classified into four risk-

based categories, with Class IV products requiring comprehensive pre-market approval 

supported by clinical evidence. Compared with the US Pre-market Approval (PMA) 

pathway, KMFDS procedures are generally more time-efficient while maintaining 

comparable evidentiary expectations for high-risk technologies. 

 

A defining feature of the Korean system is its integration of Good Manufacturing 

Practice (GMP) certification as a core market entry requirement for both domestic and 
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foreign manufacturers. This approach strengthens quality system equivalence and 

facilitates export readiness. In addition, the KMFDS maintains a structured post-market 

surveillance (PMS) program that mandates adverse event reporting, periodic safety 

evaluations, and corrective action mechanisms. 

 

During the COVID-19 pandemic, the KMFDS implemented expedited review pathways 

for diagnostics and essential devices, demonstrating regulatory agility without 

substantial compromise in safety oversight. Its ongoing participation in IMDRF 

working groups and bilateral cooperation with other authorities positions Korea as an 

emerging hub for regulatory convergence in the Asia-Pacific region. 

 

US FDA 

The US FDA represents the most centralized and evidence-intensive device regulatory 

system globally. Its three-tier risk classification structure governs access to the 510(k), 

De Novo and PMA pathways. PMA submissions require extensive clinical datasets, 

frequently including RCTs, detailed manufacturing validation and long-term 

performance data[18,19]. 

 

This rigor provides a high level of safety assurance and confers significant international 

credibility on approved devices. However, the associated development timelines and 

costs are substantial, often exceeding those of other jurisdictions. The US FDA has 

attempted to mitigate these barriers through programs such as the Breakthrough Devices 

Program and expanded use of RWE, but the evidentiary threshold for high-risk implants 

remains the global benchmark[20]. 

 

Post-market oversight is highly structured, incorporating mandatory adverse event 

reporting, post-approval studies, device tracking and recall authority. This lifecycle 

approach increasingly integrates registry data and digital health surveillance tools[14]. 

 

CE marking under EU MDR 

The EU regulatory framework is characterized by a decentralized conformity 

assessment model conducted by notified bodies. Under the EU MDR, devices are 

categorized into four risk classes, with progressively stringent clinical and technical 

documentation requirements[21]. 
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The EU MDR significantly strengthened pre-market clinical evaluation, introduced 

mandatory post-market clinical follow-up (PMCF), enhanced traceability through 

Unique Device Identification (UDI), and required periodic safety update reports 

(PSURs). These reforms addressed prior criticisms of variable evidentiary standards 

under the Medical Device Directive (MDD) but have increased compliance costs and 

extended certification timelines, particularly for SMEs[22]. 

 

Despite these challenges, the CE marking pathway remains attractive for initial market 

entry due to its historically faster approval processes and access to multiple national 

markets through a single conformity assessment[18-23]. 

 

Comparative analysis of regulatory pathways and system-level implications 

Although the regulatory frameworks of KMFDS, the US FDA and the EU MDR share a 

common risk-based philosophy, they differ substantially in institutional architecture, 

evidentiary thresholds, and lifecycle control mechanisms. These structural differences 

influence time-to-market, development cost and global launch sequencing strategies. A 

consolidated comparison of regulatory models, classification systems, clinical evidence 

requirements, post-market obligations and innovation orientation is presented in Table 1. 

 

Table 1. Comparative Overview of Medical Device Regulatory Frameworks 

 KMFDS US FDA CE 

Regulatory 

model 

Hybrid 

(centralized and 

harmonized) 

Centralized Decentralized (via 

notified bodies) 

Risk 

classification 

Four classes Three classes Four classes 

Approval 

pathways 

Notification, PMA 510(k), PMA Self-assessment, 

conformity 

assessment 

Clinical 

evaluation 

Mandatory for 

high-risk devices 

RCTs PMCF under EU 

MDR 

PMS Robust PMS, MDR system, PSURs and 
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adverse event 

tracking 

mandatory 

reporting 

continuous PMS 

requirement 

International 

collaboration 

Active alignment 

with FDA and CE 

marking 

Influence on 

global 

standards 

MDR 

harmonization 

efforts 

Innovation 

focus 

Balanced with 

safety 

Strict safety 

focus 

Support of 

innovation with 

flexibility 

COVID-19 

response 

Expedited 

approvals 

Emergency use 

authorizations 

Fast-track approval 

for critical devices 

 

 

From an institutional perspective, the US FDA operates a fully centralized review 

system in which a single authority evaluates premarket submissions, enforces quality 

system compliance, and mandates post-approval studies. This structure enables 

consistent evidentiary standards but is associated with longer review timelines and 

higher capital requirements[20]. In contrast, the EU MDR employs a decentralized 

conformity assessment process through notified bodies operating under a harmonized 

legal framework. While this model distributes review capacity and facilitates parallel 

certification, variability in notified body expertise and capacity constraints has 

introduced bottlenecks under MDR implementation[14,22]. The KMFDS represents a 

hybrid model, combining centralized oversight with procedural efficiencies and active 

alignment with international guidance, thereby reducing redundancy for export-oriented 

manufacturers. 

 

Differences in clinical evaluation paradigms are particularly consequential for high-risk 

devices. The US FDA emphasizes robust pre-market clinical evidence, frequently 

requiring randomized or prospective controlled studies for PMA[3]. The EU MDR has 

shifted toward a lifecycle evidence model that strengthens premarket clinical evaluation 

while mandating PMCF and periodic safety update reports (PSURs). The KMFDS 

adopts a balanced approach, requiring clinical data for high-risk classifications while 

permitting streamlined pathways for devices with established predicates and 

incorporating post-market performance monitoring. These distinctions create divergent 
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evidence generation strategies for multinational companies, often leading to staged 

clinical programs that leverage real-world data from earlier market entries. 

 

PMS has emerged as a point of convergence across jurisdictions. All three systems now 

mandate structured adverse event reporting, traceability and corrective action 

mechanisms. However, implementation modalities differ: the US FDA relies on 

mandatory post-approval studies and device tracking; the EU MDR formalizes PMCF 

and PSUR-driven lifecycle evaluation; and the KMFDS integrates adverse event 

analytics within a national PMS framework. This shift toward continuous performance 

monitoring reflects a broader regulatory transition from static premarket approval 

toward dynamic lifecycle governance[24]. 

 

The impact of these regulatory differences is particularly pronounced for SMEs, which 

face disproportionate compliance burdens due to duplicated technical documentation, 

multiple quality audits, and region-specific clinical requirements. Consequently, 

regulatory strategy has become a core component of market access planning. 

Manufacturers frequently pursue initial certification in jurisdictions with moderate 

evidentiary thresholds to generate RWE, followed by entry into more stringent markets 

to obtain globally recognized approvals[25]. 

 

Despite structural divergence, areas of functional convergence are evident, particularly 

in quality management standards, risk classification principles, and post-market 

surveillance expectations. These common elements provide a foundation for regulatory 

reliance and mutual recognition mechanisms. Harmonization efforts should therefore 

prioritize standardized clinical evaluation templates, interoperability of post-market data 

systems, and recognition of quality system audits to reduce redundant regulatory burden 

without compromising patient safety[26]. 

 

In summary, the comparative analysis demonstrates that while the US FDA, EU MDR 

and KMFDS maintain distinct regulatory identities, their evolving lifecycle approaches 

and shared risk-based frameworks create opportunities for strategic alignment. The key 

challenge for policymakers is to enhance interoperability across systems while 

preserving the evidentiary rigor necessary for public health protection. 
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DISCUSSION 

The current comparative analysis demonstrates that regulatory frameworks shape not 

only safety outcomes but also industrial strategy, capital allocation and innovation 

pathways. The US FDA model prioritizes pre-market certainty, producing globally 

trusted approvals at the expense of speed and accessibility. The EU MDR represents a 

transition from a market-access-oriented system toward a lifecycle evidence paradigm, 

increasing scientific rigor while preserving a degree of procedural flexibility. The 

KMFDS occupies an intermediary position, combining centralized oversight with 

adaptive approval mechanisms and strong international harmonization efforts. 

 

For multinational manufacturers, these differences necessitate region-specific clinical 

and regulatory strategies. Sequential market entry—often beginning in jurisdictions 

with moderate evidentiary thresholds and expanding to more stringent markets using 

accumulated real-world data—remains a rational approach. However, duplicated 

documentation and non-aligned clinical requirements continue to generate inefficiencies.  

Functional harmonization should therefore prioritize: (1) standardized clinical 

evaluation templates; (2) mutual recognition of quality system audits; (3) interoperable 

post-market data platforms and (4) convergent definitions of RWE. Such measures 

would reduce compliance costs while preserving jurisdictional autonomy. 

 

The COVID-19 experience further emphasizes the feasibility of adaptive regulatory 

pathways supported by enhanced post-market monitoring. Future frameworks are likely 

to incorporate conditional approvals, registry-based surveillance and digital 

performance tracking as core components of device governance. 

 

CONCLUSIONS 

The KMFDS, US FDA and EU MDR frameworks represent three distinct but 

increasingly convergent models of medical device regulation. While differences persist 

in institutional architecture and evidentiary thresholds, all three systems are 

transitioning toward lifecycle-based oversight that integrates pre-market evaluation with 

continuous real-world monitoring. Strategic harmonization—focused on data standards, 

quality system equivalence, and post-market infrastructure—offers the most practical 

pathway for reducing global regulatory fragmentation. Achieving this balance will be 

critical for sustaining innovation while ensuring patient safety in an increasingly 
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interconnected medical device market. 
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