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Abstract: -  The U.S. Food and Drug Administration 
(FDA) relies on two principal regulatory pathways to 
authorize the marketing of small-molecule drug 
products: the New Drug Application (NDA) pathway for 
innovator products and the Abbreviated New Drug 
Application(ANDA) pathway for generic products. 
Although both pathways are designed to ensure that 
marketed medicines meet acceptable standards of 
safety, quality, and performance, they differ 
substantially in legal basis, evidentiary burden, 
regulatory purpose, and commercial consequence. An 
NDA requires a sponsor to establish a drug’s safety and 
effectiveness through original evidence supported by 
preclinical studies, clinical investigations, and 
comprehensive chemistry, manufacturing, and controls 
(CMC) documentation. By contrast, an ANDA allows a 
sponsor to seek approval of a generic product by 
relying on the FDA’s prior finding of safety and 
effectiveness for a reference listed drug (RLD), 
provided that the applicant demonstrates 
pharmaceutical equivalence, bioequivalence, labeling 
sameness within permitted limits, and adequate 
manufacturing quality. This review critically examines 
the scientific, legal, and regulatory foundations of NDA 
and ANDA approval in the United States. It synthesizes 
research literature, FDA guidance, and statutory 
frameworks to compare application architecture, 
clinical and comparative evidence requirements, 
bioavailability and bioequivalence standards, CMC 
expectations, patent certification, exclusivity, review 
timelines, common causes of delay, and post-approval 
obligations. The review also discusses the growing 
importance of complex generics, the interaction 
between regulatory approval and market competition, 
and the broader public health significance of balancing 
pharmaceutical innovation with affordability. By 
examining NDA and ANDA pathways as complementary 
components of a single regulatory system rather than 
isolated approval mechanisms, this article highlights 

how the FDA simultaneously supports the development 
of new therapies and the expansion of lower-cost 
generic access. 

Keywords: FDA, NDA, ANDA, Hatch–Waxman Act, 
bioequivalence, genericdrugs, Orange Book, CMC, 
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Introduction :- 

The modern U.S. pharmaceutical regulatory 

system is built on a central public health premise: 

a drug product should not be marketed unless 

there is sufficient evidence that it is safe, effective, 

and manufactured to a reliable standard of quality 

(Federal Food, Drug, and Cosmetic Act, 1938; U.S. 

Food and Drug Administration [FDA], 2023a). Over 

time, this principle has evolved into a regulatory 

framework that distinguishes between two 

fundamentally different approval questions. The 

first is whether a previously unapproved 

therapeutic product should be permitted to enter 

the market on the basis of its own scientific record. 

The second is whether a later product may be 

approved as a therapeutically substitutable 

version of a drug that has already undergone that 

original regulatory assessment. In the United 

States, these two questions are primarily 

addressed through the New Drug Application 

(NDA) pathway and the Abbreviated New Drug 

Application (ANDA) pathway, respectively (FDA, 

2022a; FDA, 2023b). 
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The NDA pathway is the conventional route used to 

obtain approval for innovator drug products, 

including new molecular entities, new fixed-dose 

combinations, and certain reformulated or 

repurposed products that require independent 

evidence of safety and effectiveness (FDA, 2022b; 

Kaitin & DiMasi, 2011). It is an evidence-

generating pathway in which the sponsor must 

assemble a complete regulatory dossier containing 

nonclinical data, clinical trial results, clinical 

pharmacology findings, and manufacturing 

information sufficient for the FDA to make an 

original benefit–risk judgment (21 CFR Part 314; 

FDA, 2023a; Sherman et al., 2016). By contrast, the 

ANDA pathway was created to facilitate the 

approval of generic versions of previously 

approved drugs without requiring unnecessary 

repetition of animal studies and large-scale clinical 

efficacy trials. Instead of reproducing the entire 

therapeutic development program, the generic 

applicant must demonstrate that its product is 

pharmaceutically equivalent and bioequivalent to 

a reference listed drug and that it satisfies 

applicable standards for labeling, manufacturing, 

and product quality (Drug Price Competition and 

Patent Term Restoration Act, 1984; FDA, 2022a; 

Davit et al., 2009). 

The distinction between NDA and ANDAapproval 

is more than a procedural or administrative 

difference. It reflects a deliberate policy balance 

between two competing but interdependent goals 

of pharmaceutical regulation: encouraging the 

development of new therapies and promoting 

timely access to lower-cost generic medicines once 

the period of market protection for the innovator 

product has passed (Grabowski & Vernon, 1992; 

Kesselheim et al., 2016; Mossinghoff, 1999). The 

NDA pathway supports innovation by allowing 

sponsors to secure approval and, where applicable, 

patent or exclusivity protection for novel products 

supported by original scientific evidence (FDA, 

2023c; Kaitin, 2010). TheANDA pathway supports 

competition by allowing later entrants to rely on 

the FDA’s prior finding for the reference product, 

thereby reducing unnecessary duplication of 

research while accelerating the availability of more 

affordable alternatives (Hatch, 1984; FDA, 2022a; 

Berndt & Aitken, 2011). 

This distinction has become increasingly 

important in contemporary regulatory science. On 

the innovator side, NDA review has grown more 

complex because of precision medicine, adaptive 

trial designs, surrogate endpoints, real-world 

evidence, and expanding post-approval safety 

expectations (Sherman et al., 2016; FDA, 2023d; 

Eichler et al., 2019). On the generic side, the 

traditional assumption that all generics are simple 

copies has become increasingly untenable. 

Complex generics such as inhalation products, 

long-acting injectables, ophthalmic preparations, 

liposomal formulations, transdermal systems, and 

drug-device combinations often require 

sophisticated analytical characterization and 

product-specific approaches to equivalence 

assessment (Yu et al., 2015; FDA, 2021; Lionberger, 

2008). As a result, the comparative study of NDA 

and ANDA pathways now extends beyond basic 

legal definitions and into broader questions of 

regulatory science, pharmaceutical quality, 

intellectual property strategy, health economics, 

and patient access (Kesselheim et al., 2016; 

Woodcock & Woosley, 2008). 

The present review examines the NDA and ANDA 
approval pathways as interconnected components 
of the U.S. drug regulatory system. It focuses on 
their legal origins, scientific logic, evidentiary 
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standards, submission structure, review 
processes, patent and exclusivity implications, and 
post-approval responsibilities. It also considers 
the broader implications of these pathways for 
innovation policy, generic competition, drug 
affordability, and the future evolution of 
pharmaceutical regulation. 

Literature Review: -  

 3.1 Historical Development of Drug Approval 

Pathways 

The modern FDA approval framework is the product of a 

series of legislative reforms that progressively 

strengthened federal oversight of medicines in response to 

public health failures and scientific advances (Temin, 1980; 

Swann, 1995). Early federal drug law focused primarily on 

misbranding and adulteration rather than on premarket 

proof of therapeutic performance. The Pure Food and 

Drugs Act of 1906 represented an important starting point 

in federal drug regulation, but it did not require a 

manufacturer to demonstrate that a medicine was safe or 

effective before marketing (Junod, 2013). A more robust 

premarket framework emerged with the Federal Food, 

Drug, and Cosmetic Act (FD&C Act) of 1938, enacted after 

the sulfanilamide disaster, which established the 

requirement that manufacturers submit evidence of safety 

for new drugs before commercialization (Federal Food, 

Drug, and Cosmetic Act, 1938; Swann, 1995). This reform 

marked a major expansion of FDA authority but remained 

largely focused on safety rather than efficacy. 

A decisive transformation occurred with the Kefauver–

Harris Amendments of 1962. These amendments required 

manufacturers to provide substantial evidence of 

effectiveness in addition to safety and strengthened 

expectations regarding clinical investigations, informed 

consent, and manufacturing controls (Drug Amendments of 

1962; Carpenter, 2010). In effect, they transformed the 

NDA from a largely safety-oriented submission into a 

comprehensive scientific application requiring proof that a 

product produced clinically meaningful benefit for its 

intended use. Subsequent scholarship on drug regulation 

has consistently identified the 1962 amendments as the 

legal foundation of the modern efficacy-based NDA review 

system (Carpenter, 2010; Temin, 1980). 

The next major shift occurred with the Drug Price 

Competition and Patent Term Restoration Act of 1984, 

commonly known as the Hatch–Waxman Act. This 

legislation established the contemporary ANDA pathway 

and attempted to resolve a major policy dilemma: how to 

encourage generic competition without requiring 

repetitive clinical development for products whose safety 

and effectiveness had already been established 

(Mossinghoff, 1999; Hatch, 1984). Hatch–Waxman allowed 

generic applicants to rely on the FDA’s prior findings for a 

reference listed drug while requiring them to demonstrate 

pharmaceutical equivalence and bioequivalence (Drug 

Price Competition and Patent Term Restoration Act, 1984; 

FDA, 2022a). At the same time, it preserved incentives for 

innovation by providing patent term restoration and 

exclusivity protections for certain innovator products 

(Mossinghoff, 1999; Grabowski & Vernon, 1992). The 

literature generally treats Hatch–Waxman as the key legal 

compromise that enabled the coexistence of a full 

evidentiary pathway for innovation and an abbreviated 

pathway for generic competition (Kesselheim et al., 2016; 

Hemphill & Sampat, 2012). 

3.2 NDA Pathway as an Evidence-Generating 

Framework 

A major theme in the regulatory literature is that the NDA 

pathway is fundamentally evidence-generating rather than 

merely documentary. Researchers describe the NDA as the 

mechanism through which a sponsor asks the FDA to make 

an original judgment about whether a specific drug product 

should be marketed for a particular indication, dose, 

formulation, and patient population (FDA, 2022b; Sherman 

et al., 2016). This requires a multidimensional evidentiary 
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package that includes nonclinical pharmacology and 

toxicology, human clinical studies, biopharmaceutic and 

clinical pharmacology data, and a robust CMC dossier 

capable of supporting commercial manufacture (21 CFR 

Part 314; FDA, 2023a; Kaitin & DiMasi, 2011). FDA review 

of NDAs therefore extends beyond statistical significance in 

pivotal trials and incorporates broader benefit–risk 

assessment, labeling adequacy, manufacturing reliability, 

and post-marketing safety planning (FDA, 2023a; Eichler et 

al., 2019). 

The literature also emphasizes that NDA evaluation is 

multidisciplinary. Clinical reviewers, statisticians, 

pharmacologists, toxicologists, quality assessors, 

microbiologists, and labeling experts all contribute to the 

final approval decision (FDA, 2023a; Woodcock & Woosley, 

2008). This multidimensional structure is important 

because it demonstrates that NDA approval is not reducible 

to the outcome of a single phase III trial. A drug may face 

regulatory difficulty because of inconsistent efficacy data, 

unresolved safety concerns, questionable dose selection, 

inadequate impurity control, instability, or manufacturing 

deficiencies (Sherman et al., 2016; Carpenter, 2010). 

Consequently, the NDA pathway is widely understood as 

the FDA’s primary framework for translating therapeutic 

innovation into an approved, labeled, and commercially 

manufacturable product (Kaitin, 2010; FDA, 2022b). 

Recent research has expanded this discussion by examining 

accelerated approval, surrogate endpoints, model-

informed drug development, external controls, and the 

selective use of real-world evidence (Eichler et al., 2019; 

FDA, 2023d). These developments suggest that while the 

NDA pathway remains grounded in rigorous evidence 

generation, the forms of evidence considered relevant to 

approval are becoming more diverse. Even so, the central 

principle remains unchanged: an NDA sponsor must 

provide a sufficiently persuasive scientific record to justify 

an original FDA finding of safety and effectiveness 

(Sherman et al., 2016; FDA, 2023a). 

3.3 ANDA Pathway as an Evidence-Bridging Framework 

In contrast to the NDA, the ANDA pathway is designed 

around a narrower but still scientifically significant 

regulatory question: whether the proposed generic product 

can be relied upon as therapeutically equivalent to a 

previously approved reference listed drug (FDA, 2022a; 

Davit et al., 2009). The generic sponsor is not required to 

reproduce the full clinical and nonclinical development 

program because the FDA has already determined that the 

reference product is safe and effective for its approved uses 

(Drug Price Competition and Patent Term  

Restoration Act, 1984; FDA, 2022a). Instead, the sponsor 

must bridge its own product to that prior finding by 

demonstrating sameness in key product characteristics and 

equivalence in drug delivery performance (Davit et al., 

2009; Lionberger, 2008). 

The literature consistently identifies bioequivalence as the 

cornerstone of the ANDA framework, particularly for 

conventional oral immediate-release products (Davit et al., 

2009; Midha & McKay, 2009). Comparative 

pharmacokinetic studies measuring parameters such as 

area under the concentration–time curve (AUC) and 

maximum concentration (Cmax) remain central to generic 

approval for many products (FDA, 2022a; Midha & McKay, 

2009). However, the scholarly literature also warns against 

reducing the ANDA pathway to bioequivalence alone. 

Generic approval additionally depends on pharmaceutical 

equivalence, appropriate labeling, acceptable impurity 

control, manufacturing reproducibility, stability, and 

facility compliance (FDA, 2022a; Lionberger, 2008). In 

practice, ANDA review is best understood as an evidence-

bridging process that integrates comparative 

biopharmaceutics with product quality assurance (Yu et al., 

2015; Davit et al., 2009). 
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This distinction between evidence generation and evidence 

bridging is central to comparative analyses of NDA and 

ANDA review. It explains why NDA submissions are 

associated with original therapeutic claims and extensive 

clinical development, whereas ANDA submissions focus on 

equivalence, sameness, and reproducibility (Kesselheim et 

al., 2016; FDA, 2022a). It also explains why the absence of 

large efficacy trials in an ANDA should not be mistaken for 

scientific simplicity. The scientific burden has not 

disappeared; rather, it has been redirected toward proving 

that the generic product can stand in for the reference 

product without clinically meaningful differences (Yu et al., 

2015; Lionberger, 2008). 

3.4 Bioequivalence and Therapeutic Equivalence 

The scientific literature on ANDA approval has historically 

centered on bioequivalence methodology. Classical generic 

regulation for immediate-release oral dosage forms relies 

on the assumption that if a generic and reference product 

deliver comparable systemic exposure under controlled 

study conditions, then they can be expected to perform 

similarly in clinical practice (Midha & McKay, 2009; Davit 

et al., 2009). This logic is reflected in FDA bioequivalence 

guidance and in the widespread use of crossover 

pharmacokinetic studies analyzed using 90% confidence 

intervals for log-transformed exposure metrics (FDA, 

2022a; Midha & McKay, 2009). The conventional 80.00%–

125.00% acceptance interval has therefore become one of 

the most recognizable features of generic drug regulation 

(Davit et al., 2009). 

At the same time, contemporary research has complicated 

the traditional picture. The literature increasingly 

highlights the limitations of standard pharmacokinetic 

bioequivalence for products with local action, complex 

release characteristics, device-mediated delivery, or 

intricate microstructural features (Yu et al., 2015; 

Lionberger, 2008). In such cases, alternative approaches 

may be required, including pharmacodynamic studies,  

comparative clinical endpoint studies, in vitro 

characterization, or integrated weight-of-evidence models 

(FDA, 2021; Yu et al., 2015). These developments have 

driven a broader understanding of generic science in which 

equivalence is no longer viewed as a single 

pharmacokinetic exercise but as a product-specific 

regulatory challenge requiring tailored scientific methods 

(Lionberger, 2008; Yu et al., 2015). 

3.5 Manufacturing Quality and Regulatory 

Expectations 

A substantial body of scholarship examines the relationship 

between FDA approval pathways and pharmaceutical 

intellectual property strategy. This literature is especially 

relevant because NDA and ANDA regulation do not operate 

in isolation from the patent system (Hemphill & Sampat, 

2012; Kesselheim et al., 2016). Innovator products 

approved through the NDA pathway may receive patent 

protection, regulatory exclusivity, or both, while generic 

applicants filing ANDAs must navigate Orange Book patent 

listings and make one of the required patent certifications 

(Drug Price Competition and Patent Term Restoration Act, 

1984; FDA, 2023c). The interaction between Paragraph IV 

challenges, 180-day exclusivity, litigation stays, and market 

entry timing has become one of the defining features of the 

U.S. generic drug system (Hemphill & Sampat, 2012; Carrier 

& Minniti, 2016). 

Research in pharmaceutical law and health economics has 

shown that these mechanisms significantly influence both 

innovation incentives and the pace of generic competition 

(Grabowski & Vernon, 1992; Kesselheim et al., 2016). From 

the innovator perspective, exclusivity periods help 

preserve returns on research investment and may 

encourage the development of therapies for high-risk or 

specialized markets (Mossinghoff, 1999; Kaitin, 2010). 

From the generic perspective, patent challenges may 

provide a route to earlier market entry but also create legal 

and commercial uncertainty (Hemphill & Sampat, 2012; 
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Carrier & Minniti, 2016). The literature therefore portrays 

the NDA–ANDA framework not simply as a scientific 

approval system, but as a regulatory-commercial 

architecture in which evidence, law, and market timing are 

closely intertwined (Kesselheim et al., 2016; Berndt & 

Aitken, 2011). 

3.6 Intellectual Property and Market Competition 

Public health and health economics literature generally 

presents the NDA and ANDA pathways as complementary 

components of a single medicine life cycle (Kesselheim et 

al., 2016; Berndt & Aitken, 2011). NDAs are essential 

because they generate the original evidence base for new 

therapies, while ANDAs are essential because they allow 

those therapies to become more affordable once exclusivity 

barriers fall (Grabowski & Vernon, 1992; FDA, 2022a). 

Generic entry has repeatedly been associated with lower 

drug prices and broader patient access, yet that benefit 

depends on the prior existence of a viable innovator 

pathway capable of producing new reference products 

(Berndt & Aitken, 2011; Kesselheim et al., 2016). The NDA 

and ANDA systems therefore operate as sequential 

mechanisms in a broader policy model that seeks to balance 

innovation  

with affordability (Mossinghoff, 1999; Hatch, 1984). 

The literature also notes that the social value of the ANDA 

pathway is not confined to cost savings. By allowing 

reliance on prior safety and effectiveness findings, the 

pathway avoids unnecessary repetition of animal and 

human testing when the therapeutic question has already 

been answered (Davit et al., 2009; FDA, 2022a). This 

feature has both economic and ethical significance. At the 

same time, the social value of the NDA pathway lies not only 

in generating new medicines but also in establishing the 

evidentiary standard upon which future generic 

competition will later depend (Carpenter, 2010; Sherman 

et al., 2016). 

3.7 Emerging Challenges in Complex Generic 

Development 

One of the most rapidly growing areas of the literature 

concerns complex generics. Scholars increasingly argue 

that the historical public narrative of generics as simple 

copies no longer captures the technical reality of modern 

generic development (Yu et al., 2015; Lionberger, 2008). 

Products such as long-acting injectables, inhalers, 

ophthalmic suspensions, transdermal systems, liposomal 

formulations, and drug-device combinations may pose 

major challenges in proving sameness and bioequivalence 

(FDA, 2021; Yu et al., 2015). In some cases, the 

development burden for a generic sponsor approaches that 

of advanced product engineering, even though the sponsor 

is not required to independently establish efficacy 

(Lionberger, 2008; FDA, 2021). 

This literature is important because it reframes the ANDA 

pathway as a site of active regulatory science rather than as 

a mere administrative shortcut. It also highlights a growing 

need for product-specific guidance, advanced analytical 

methods, in vitro–in vivo correlation tools, and greater 

integration between pharmaceutical quality science and 

generic regulatory policy (Yu et al., 2015; FDA, 2021). 

3.8 Post-Approval Surveillance and Lifecycle 

Management 

The literature increasingly recognizes that approval is only 

one stage in the regulatory life cycle of a drug product. Both 

NDA and ANDA holders remain subject to post-approval 

obligations related to cGMP compliance, adverse event 

reporting, manufacturing changes, and FDA inspectional 

oversight (21 CFR Parts 210–211; FDA, 2023a). For 

innovator products, post-marketing requirements may 

include confirmatory studies, pediatric commitments, 

REMS obligations, or supplemental applications for new 

indications (FDA, 2023d; Sherman et al., 2016). For generic 

products, post-approval responsibilities often center on 
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maintaining equivalence, managing supplier or process 

changes, updating labeling when the reference product 

changes, and sustaining quality performance across 

commercial production (FDA, 2022a; Lionberger, 2008). 

Lifecycle management has become a major theme in 
modern pharmaceutical quality systems. Regulatory 
science literature increasingly emphasizes continuous 
monitoring, risk management, data integrity, and post-
approval change control as essential to long-term 
product quality (ICH, 2008; FDA, 2022) 

Aim and Objective:-  

The aim of this research paper is to critically examine 
and compare the U.S. Food and Drug Administration 
(FDA) approval pathways for medicines through the 
New Drug Application (NDA) and Abbreviated New 
Drug Application(ANDA) systems, with emphasis on 
their legal foundation, scientific evidence 
requirements, review structure, and their broader 
impact on drug innovation, generic competition, 
pricing, and patient access. 

The objectives of this research paper are: 

1. To explain the regulatory and statutory 
background of the NDA and ANDA approval 
frameworks under the FD&C Act and the Hatch–
Waxman Act. 

2. To compare the core scientific and technical 
requirements of NDA and ANDA submissions, 
including clinical evidence expectations, 
bioequivalence standards, and Chemistry, 
Manufacturing, and Controls (CMC) 
documentation. 

3. To evaluate the role of bioavailability and 
bioequivalence testing in determining 
therapeutic equivalence and generic substitution 
eligibility. 

4. To analyze the patent certification and 
exclusivity mechanisms associated with NDA 
approvals and ANDA filings, including Orange 
Book listings and Paragraph I–IV certifications. 

5. To examine FDA review processes, timelines, 
and user fee structures (PDUFA and GDUFA) and 
their influence on approval efficiency. 

6. To assess common causes of deficiencies 
and delays in both NDA and ANDA 
applications, including scientific, 
manufacturing, labeling, and inspection-
related issues. 

7. To discuss the regulatory challenges posed 

by complex generics, including advanced 
dosage forms and drug-device combination 
products. 

8. To highlight the public health and 
economic implications of NDA and ANDA 
pathways inshaping innovation incentives, 
generic market entry, affordability, and overall 
healthcare outcomes. 

 

1. Historical and Statutory Foundations 
 

1.1 Origins of the NDA Pathway 
 

The NDA pathway is based on the FD&C Act and 
its major amendments.[1,5] In the early days of U.S. 
drug regulation, the main concern was whether a 
new drug was safe.[5] However, this changed 
dramatically in the early 1960 with the Kefauver 
Harris Amendments, which required companies 
to prove not only safety but also real 
effectiveness. Because of this, the NDA evolved 
into something far more serious than a simple 
request to sell a drug it became a complete 
scientific package that allows the FDA to 
independently decide whether a drug should be 
allowed into the market. This history still 
influences how NDAs work today. A modern NDA 
is not just a file full of trial results. Instead, it is a 
carefully structured argument showing that the 
drug’s benefits outweigh its risks, that itcan be 
consistently manufactured with high quality, and 
that it can be used safely and correctly in real 
clinical settings.[5] Even though modern 
development now uses tools like adaptive trials, 
modellingand real world evidence, the NDA is still 
built around the FDA’s responsibility to make its 
ownjudgment on safety and effectiveness.[1,5] 

1.2 Origins of the ANDA Pathway 

The ANDA pathway was created for a different 
reason.[2,6] By the late 20th century, policymakers 
realized that forcing every company making the 
same drug to repeat animal studies and large 
clinical trials was wasteful, expensive, and 
ethically questionable. Once a drug was already 
proven safe and effective, repeating the same 
human testing for equivalent versions usually 
added very little scientific value.[6] To solve this, 
the Hatch Waxman Act of 1984 created the 
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modern generic approval system. It allowed 
generic manufacturers to rely on the FDA’s 
previous findings for the original reference drug. 
Instead of repeating clinical trials, generic 
companies only needed to prove that their 
product matched the reference drug in key ways 
and worked the same in the body. At the same 
time, the law also protected innovation by 
extending patents in some cases and granting 
exclusivity periods.[6,24] So, the ANDA was not 
meant to weaken regulation it was meant to make 
approval more efficient while still protecting 
innovation.[6] 

Table 1. Historical and Regulatory Basis of 
NDA and ANDA Pathways  

 

 

2. Overview of Drug Regulatory 
Framwork 

 

The regulatory approval of pharmaceuticals in the 
United States is governed primarily by the Federal 
Food, Drug, and Cosmetic Act (FD&C Act), 
together with its subsequent amendments, 
implementing regulations, and FDA guidance 
documents (Federal Food, Drug, and Cosmetic Act, 
1938; U.S. Food and Drug Administration [FDA], 
2023a). Within this framework, the U.S. Food and 
Drug Administration is responsible for 
determining whether a drug product may be 
marketed on the basis of its safety, effectiveness, 
quality, and labeling adequacy (FDA, 2023a). 
Although the statutory framework applies broadly 

to both innovator and generic medicines, the FDA 
evaluates these products through distinct 
approval pathways because the underlying 
regulatory questions are different (FDA, 2022a, 
2023a). The NDA pathway asks whether a drug 
that has not previously been approved for the 
proposed conditions of use should be introduced 
into the market on the basis of its own scientific 
record, whereas the ANDA pathway asks whether 
a proposed generic product can be approved as a 
therapeutically equivalent substitute for a 
previously approved reference listed drug 
without requiring repetition of the entire clinical 
development program (FDA, 2022a; U.S. Congress, 
1984). 

The regulatory framework is therefore built on the 

recognition that a drug approval system must 

simultaneously achieve two objectives that are closely 

related but not identical: to permit the entry of innovative 

therapies and to enable the entry of lower-cost generic 

alternatives once exclusivity or patent barriers no longer 

prevent competition (Grabowski & Vernon, 1992; 

Kesselheim et al., 2016). The NDA and ANDA systems 

together form the institutional mechanism through which 

these objectives are balanced. The NDA pathway creates 

the initial evidentiary and regulatory foundation for a drug 

product, while the ANDA pathway allows later applicants to 

rely on that foundation to establish therapeutic 

substitutability through comparative evidence rather than 

de novo efficacy trials (FDA, 2022a; U.S. Congress, 1984). 

Historically, this dual-pathway system evolved in stages. 

The FD&C Act of 1938 first required manufacturers to 

establish the safety of new drugs before marketing (Federal 

Food, Drug, and Cosmetic Act, 1938). The Kefauver–Harris 

Amendments of 1962 expanded this requirement by 

mandating substantial evidence of effectiveness, thereby 

transforming the NDA into a comprehensive scientific 

application (Drug Amendments of 1962). The Hatch–

Waxman Act of 1984 subsequently created the modern 

ANDA pathway to promote generic competition while 

preserving incentives for pharmaceutical innovation (Drug 
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Price Competition and Patent Term Restoration Act, 1984). 

As a result, the current regulatory structure is not merely 

an administrative classification scheme but a carefully 

constructed policy architecture in which innovator 

approval, generic substitution, patent law, exclusivity, 

manufacturing quality, and public health access are tightly 

interconnected (Hemphill & Sampat, 2012; Kesselheim et 

al., 2016). 

In practice, the regulatory framework is implemented 

through multiple statutory and operational layers. These 

include application requirements under the FD&C Act, 

detailed submission and review standards in the Code of 

Federal Regulations, FDA guidance documents on 

chemistry, manufacturing, and controls (CMC), 

bioequivalence and biowaivers, product-specific guidances 

for generic drugs, and procedural frameworks for 

electronic submissions, inspections, labeling, and post-

approval changes (21 C.F.R. §§ 314.50, 314.94; FDA, 2022a, 

2023a). Review responsibility is divided across specialized 

FDA offices, including clinical, statistical, 

pharmacology/toxicology, biopharmaceutics, 

microbiology, and quality reviewers (FDA, 2023a). Thus, 

both NDA and ANDA approvals are multidisciplinary 

regulatory processes, even though the type of evidence 

required differs substantially between them. 

3. Key Differences between NDA and ANDA 

 

 

 

 

 

 

4. Patent and Exclusivity Considerations:-  

 

5. New Drug Application (NDA):-  

A New Drug Application is the principal regulatory route 

through which a sponsor seeks FDA approval to market a 
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new drug product on the basis of its own scientific evidence 

(21 C.F.R. § 314.50; FDA, 2023a). The NDA pathway is 

intended for products that cannot be approved solely by 

reference to a previously approved drug, either because the 

active ingredient is new, the indication is novel, the dosage 

form or route of administration materially alters 

therapeutic performance, or the proposed changes are 

substantial enough to require independent evaluation of 

safety and effectiveness (FDA, 2023a; U.S. Department of 

Health and Human Services [HHS], 1999). The NDA is 

therefore an evidence-generating pathway in which the 

applicant must provide a comprehensive dossier 

demonstrating that the product is safe and effective for its 

intended use and can be consistently manufactured to an 

acceptable quality standard (21 C.F.R. § 314.50; FDA, 

2023a). 

The legal foundation of the NDA lies in section 505(b) of the 

FD&C Act (Federal Food, Drug, and Cosmetic Act, 1938). 

Under this framework, the sponsor must submit extensive 

data from preclinical studies, clinical investigations, clinical 

pharmacology and biopharmaceutics assessments, and 

CMC documentation describing the identity, strength, 

purity, potency, manufacturing process, control strategy, 

and stability of the product (21 C.F.R. § 314.50; FDA, 

2023a). In addition, the sponsor must submit proposed 

labeling, information on patent and exclusivity status, and, 

where relevant, plans for post-marketing surveillance or 

risk management (FDA, 2023a; HHS, 1999). The FDA 

reviews this evidence to determine whether the product’s 

benefits outweigh its risks under the proposed conditions 

of use and whether the manufacturing system is adequate 

to assure consistent product quality (FDA, 2023a).From a 

scientific standpoint, the NDA is not simply a collection of 

individual studies but an integrated regulatory argument. 

The sponsor must show not only that the drug works in a 

statistical sense, but also that the chosen dose is 

appropriate, the safety profile is acceptable, the target 

population is well defined, the manufacturing process is 

reproducible, and the final labeling accurately 

communicates indications, contraindications, dosing 

instructions, and major warnings (FDA, 2023a; HHS, 1999). 

Consequently, NDA review is multidisciplinary and often 

lengthy, requiring input from clinical reviewers, 

statisticians, pharmacologists, toxicologists, 

microbiologists, chemists, and manufacturing experts 

(FDA, 2023a).The NDA pathway also encompasses 

different regulatory scenarios. A full NDA may be submitted 

for a new molecular entity supported by a complete 

development program. Alternatively, a 505(b)(2) 

application may rely in part on published literature or on 

the FDA’s prior findings for another product while still 

remaining legally classified as an NDA because the 

proposed product differs sufficiently from the reference 

product to require additional supporting data (FDA, 1999, 

2023a). Despite this variation, the defining characteristic of 

the NDA route remains unchanged: the sponsor is asking 

the FDA to make an original regulatory determination of 

safety and effectiveness for the proposed product (FDA, 

2023a). 

6. Abbreviated New Drug Application (ANDA):-  

An Abbreviated New Drug Application is the regulatory 

pathway used to obtain approval for a generic version of a 

previously approved drug product (21 C.F.R. § 314.94; FDA, 

2022a). Unlike the NDA, the ANDA does not require the 

sponsor to independently establish the safety and 

effectiveness of the active moiety through extensive animal 

studies and clinical efficacy trials. Instead, the applicant 

may rely on the FDA’s prior finding that the reference listed 

drug is safe and effective, provided that the proposed 

generic product is shown to be pharmaceutically equivalent 

and bioequivalent to that reference product and is 

manufactured according to appropriate quality standards 

(FDA, 2022a; U.S. Congress, 1984). 

The ANDA pathway was established by the Hatch–Waxman 

Act of 1984 to create a practical route for generic 
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competition without imposing unnecessary duplication of 

therapeutic development (Drug Price Competition and 

Patent Term Restoration Act, 1984). The generic applicant 

is therefore not exempt from scientific scrutiny; rather, the 

scientific burden is redirected toward equivalence rather 

than therapeutic novelty (FDA, 2022a; Kesselheim et al., 

2016). In a typical ANDA, the sponsor must demonstrate 

that the generic product has the same active ingredient, 

strength, dosage form, and route of administration as the 

reference listed drug, that it meets applicable quality 

standards, that it is bioequivalent under FDA criteria, and 

that its labeling is essentially the same as that of the 

reference product except for permitted differences such as 

manufacturer identity or omission of protected 

information (21 C.F.R. § 314.94; FDA, 2022a). 

Although the ANDA is termed “abbreviated,” this does not 

imply that the review is superficial or administratively 

simple. Generic approval can require extensive 

comparative data, particularly for complex dosage forms or 

products with challenging formulation characteristics 

(FDA, 2022a; Yu et al., 2015). In addition to comparative 

bioavailability or bioequivalence studies, the sponsor must 

submit detailed CMC information, analytical validation 

data, stability data, impurity profiles, facility information, 

and patent certification statements (21 C.F.R. § 314.94; 

FDA, 2022a). The FDA must also determine that the 

proposed product is therapeutically equivalent in a manner 

that supports substitution in clinical practice (FDA, 2022a). 

The scientific rationale of the ANDA pathway is based on 

evidentiary reliance. Because the safety and effectiveness of 

the reference listed drug have already been established, the 

regulatory question is not whether the active ingredient is 

clinically effective in the abstract, but whether the generic 

version will perform in the same way when used under 

comparable conditions (FDA, 2022a; U.S. Congress, 1984). 

This distinction is fundamental. The ANDA pathway is 

therefore best understood not as a reduced form of NDA 

review, but as a different evidentiary model designed to 

answer a different regulatory question (Kesselheim et al., 

2016). 

7. Types of NDA and ANDA : - 

Although NDA and ANDA are often discussed 

as singular regulatory categories, each 

pathway encompasses multiple application 

types or strategic variants depending on the 

nature of the product and the legal basis of the 

submission (FDA, 2022a, 2023a). 

7.1 Types of NDA :-  

The NDA pathway broadly includes full NDAs and 

505(b)(2) applications. A full NDA is typically used for a 

new molecular entity or for a product that requires a 

complete original demonstration of safety and 

effectiveness based primarily on studies conducted or 

sponsored by the applicant (FDA, 2023a). This type of 

application is associated with extensive clinical 

development and is the classic model of innovator drug 

approval. A 505(b)(2) application, while still legally an 

NDA, occupies an intermediate position between a full NDA 

and an ANDA. It is used when the applicant seeks approval 

for a product that differs from an approved drug in a way 

that requires additional evidence but can still rely in part 

on published literature or on the FDA’s prior findings for 

another product (FDA, 1999, 2023a). Examples may 

include certain reformulations, new dosage forms, 

modified release products, combination products, or 

repurposed products with altered clinical use conditions. 

The 505(b)(2) pathway is significant because it illustrates 

that the U.S. approval system is not strictly binary, even 

though the NDA versus ANDA distinction remains the most 

important conceptual divide (FDA, 1999). 

7.2 Types of ANDA :-  
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The ANDA pathway is generally associated with generic 

versions of approved small-molecule drugs, but important 

variation exists within this category (FDA, 2022a). 

Conventional ANDAs are filed for relatively straightforward 

generic products in which sameness and bioequivalence 

can be demonstrated through standard comparative 

studies, often using pharmacokinetic bioequivalence 

methods (FDA, 2022a). However, ANDAs may also be filed 

for complex generics, including products with difficult 

formulations, complex release mechanisms, locally acting 

dosage forms, or drug-device integration (Yu et al., 2015). 

These applications often require more extensive analytical 

characterization, product-specific guidance interpretation, 

and in some cases alternative approaches to equivalence 

demonstration (FDA, 2022a; Yu et al., 2015). ANDAs may 

also differ strategically according to the patent certification 

submitted by the applicant. Depending on the status of 

listed patents, the sponsor may certify that no patent 

information has been filed, that the patent has expired, that 

the generic product will not be marketed until patent 

expiry, or that the listed patent is invalid, unenforceable, or 

will not be infringed by the proposed generic product (21 

C.F.R. § 314.94; FDA, 2023b). This certification framework 

is one of the most distinctive features of ANDA regulation 

and has major implications for litigation and timing of 

market entry (Hemphill & Sampat, 2012). 

8. Data Requirements for NDA and ANDA:-  

The data requirements for NDA and ANDA submissions 

differ because the FDA is asking different scientific and 

regulatory questions in each case (FDA, 2022a, 2023a). An 

NDA must provide enough original evidence for the FDA to 

determine whether a product is safe and effective for its 

intended use, while an ANDA must provide enough 

comparative evidence for the FDA to determine whether 

the proposed generic can be substituted for a reference 

listed drug without clinically meaningful differences (21 

C.F.R. §§ 314.50, 314.94).  

8.1 Data Requirements for NDA : - 

An NDA generally includes the full range of evidence 
needed to support an original approval decision. This 
begins with nonclinical studies, including pharmacology, 
toxicology, reproductive toxicity, genotoxicity, 
carcinogenicity where relevant, and safety pharmacology 
(FDA, 2023a; HHS, 1999). Clinical development data 
typically include phase I studies of pharmacokinetics and 
tolerability, phase II studies exploring dose and 
preliminary efficacy, and phase III confirmatory trials 
designed to establish effectiveness and characterize safety 
in the intended population (FDA, 2023a). Additional 
clinical pharmacology studies may evaluate food effects, 
drug–drug interactions, organ impairment, exposure-
response relationships, or special population 
considerations (FDA, 2023a). In parallel, the sponsor must 
provide a comprehensive CMC package describing the 
drug substance and drug product, manufacturing process, 
specifications, analytical methods, stability data, packaging 
configuration, and process controls (21 C.F.R. § 314.50; 
FDA, 2023a). Labeling documents, statistical analyses, case 
report forms or tabulations where required, patent 
information, and safety updates are also integral 
components of the application (FDA, 2023a). For certain 
products, the FDA may also require risk evaluation and 
mitigation strategies, pediatric study plans, or post-
marketing commitments (FDA, 2023a). 

8.2 Data Requirments for ANDA: -  

An ANDA does not ordinarily include full efficacy and 
safety trials because the therapeutic basis for approval is 
borrowed from the reference listed drug (FDA, 2022a; 
CDER, 2023). Instead, the application focuses on 
comparative evidence and quality assurance. The generic 
sponsor must submit data demonstrating pharmaceutical 
equivalence, including sameness of active ingredient, 
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dosage form, strength, route of administration, and 
relevant formulation attributes (21 CFR 314.94; FDA, 
2022a). Bioequivalence data are a central requirement 
and often consist of comparative pharmacokinetic studies 
in healthy volunteers or patients, depending on the 
product type and FDA guidance (FDA, 2022b; Davit et al., 
2016). In addition to bioequivalence, the ANDA includes a 
detailed CMC dossier covering raw materials, 
manufacturing process, control strategy, specifications, 
analytical validation, stability, and facility information 
(FDA, 2021; 21 CFR 314.94). The sponsor must also 
provide labeling that is the same as the reference 
product’s labeling except for permissible differences, and 
must include patent certifications or statements 
addressing listed patents and exclusivities (21 CFR 
314.94(a)(8); FDA, 2022a). For complex products, 
additional comparative in vitro or in vivo studies may be 
required, and in some cases the FDA may expect more 
elaborate product characterization than is typical for 
standard oral solids (FDA, 2022b; Yu et al., 2015). 

9. Chemistry, Manufacturing, and Controls: -  

Chemistry, Manufacturing, and Controls (CMC) form one of 
the most critical technical components of both NDA and 
ANDA submissions because FDA approval is not based 
solely on clinical performance or comparative 
equivalence; it also depends on whether the product can 
be manufactured consistently with acceptable identity, 
strength, quality, purity, and stability (FDA, 2020a). CMC 
information provides the regulatory basis for evaluating 
the composition of the drug substance and drug product, 
the manufacturing process, analytical methods, 
specifications, container-closure systems, stability profile, 
and overall quality assurance strategy. Although the 
purpose of CMC review is similar across NDA and ANDA 
pathways, the context in which it is evaluated differs 
because innovator and generic products enter the 
approval system through different evidentiary models. 

In the NDA pathway, the CMC section supports the FDA’s 
determination that the product tested during development 
can be translated into a commercially manufacturable 
medicine without compromising quality or clinical 
performance. The applicant must provide a 
comprehensive description of the drug substance, 
including its physicochemical properties, route of 
synthesis, impurity profile, controls for starting materials 
and intermediates, and justification of specifications. 
Equivalent detail is required for the finished dosage form, 
including composition, formulation rationale, 

manufacturing process, in-process controls, release 
specifications, analytical procedures, validation data, and 
stability studies under defined storage conditions (FDA, 
2020a). The agency must be satisfied not only that the 
product meets quality standards at the time of review, but 
also that the proposed manufacturing system is robust 
enough to ensure batch-to-batch reproducibility 
throughout commercial distribution. 

CMC review in an NDA is especially important because the 
product may be entirely new to the market. This means 
that the FDA must evaluate whether the final commercial 
formulation is consistent with the one used in pivotal 
clinical studies, whether scale-up from development to 
commercial production has introduced any clinically 
relevant changes, and whether the sponsor has adequately 
controlled impurities, degradation pathways, microbial 
risk, and critical process parameters. For sterile products, 
biologically sensitive compounds, modified-release 
formulations, and other technically demanding products, 
the complexity of CMC review may be substantial. In many 
cases, approval can be delayed not because of uncertainty 
about clinical efficacy, but because the agency identifies 
unresolved concerns related to process validation, 
stability data, specification justification, or facility 
readiness. 

In the ANDA pathway, CMC requirements remain rigorous 
even though the sponsor is not generating a new clinical 
efficacy package. The generic applicant must establish that 
the proposed product is pharmaceutically equivalent to 
the reference listed drug and can be manufactured 
reproducibly under conditions that preserve that 
equivalence (FDA, 2020b). This includes detailed 
information on the active pharmaceutical ingredient, 
excipients, formulation composition, manufacturing 
process, dissolution profile, impurity control, analytical 
validation, and stability. For conventional generic 
products, the CMC burden may be comparatively 
straightforward, but for complex generics it often becomes 
one of the most technically demanding aspects of the 
application. Small differences in particle size, polymorphic 
form, excipient functionality, release mechanism, device 
performance, or microstructural properties may affect the 
product’s ability to demonstrate equivalence, even when 
the active ingredient and nominal strength are the same. 

The importance of CMC in ANDA review is therefore 
closely tied to the concept of therapeutic substitutability. A 
generic product cannot be considered an acceptable 
substitute for the reference listed drug if its quality profile 
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is unstable, its dissolution behavior is inconsistent, or its 
manufacturing process cannot reliably reproduce the 
intended formulation characteristics. For this reason, FDA 
review of ANDA CMC sections often focuses not only on 
compliance with pharmacopoeial or regulatory standards, 
but also on whether the product-specific quality attributes 
support sameness and equivalence in practice (FDA, 
2020b). This is particularly true for transdermal systems, 
ophthalmic suspensions, inhalation products, liposomal 
formulations, and long-acting injectable generics, where 
formulation and manufacturing variables may directly 
influence performance. 

Overall, CMC functions as the quality backbone of both 
NDA and ANDA approval. In an NDA, it ensures that an 
innovative product supported by original clinical evidence 
can be reliably manufactured for patient use. In an ANDA, 
it ensures that a generic product intended to substitute for 
an approved drug is pharmaceutically robust, 
reproducible, and equivalent in quality and performance. 
Thus, while the clinical burden differs sharply between the 
two pathways, the manufacturing and quality burden 
remains substantial in both, reflecting the FDA’s core 
mandate to protect public health through reliable 
pharmaceutical quality. 

ROLE OF CMC AND FACILITY REVIEW 

 

 

10.  Labeling Considerations:-  

Labeling is a fundamental element of drug approval 

because it translates the scientific and regulatory 

conclusions of the FDA review process into practical 

information for prescribers, pharmacists, and patients. It 

communicates the approved indication, dosage regimen, 

route of administration, contraindications, warnings, 

precautions, adverse reactions, drug interactions, use in 

special populations, and instructions for safe handling or 

administration (FDA, 2023a). For this reason, labeling is 

not a peripheral administrative document but an integral 

part of the benefit–risk framework that supports market 

authorization. The role of labeling, however, differs in 

meaningful ways between the NDA and ANDA pathways 

because innovator and generic products are approved on 

different evidentiary bases. 

In the NDA pathway, labeling is closely linked to the 

original data generated by the sponsor. Because the NDA 

applicant is seeking approval for a new drug or a product 

requiring an original determination of safety and 

effectiveness, the proposed label must accurately reflect 

the evidence submitted in the application. The FDA 

reviews the labeling in light of clinical trial results, safety 

signals, dose-response findings, pharmacokinetic data, and 

any special precautions required for particular patient 

populations (FDA, 2023a). Labeling discussions may 

therefore become a major component of NDA review, 

particularly when the clinical profile is complex, when the 

product has serious risks that require careful 

communication, or when the sponsor seeks broad 

therapeutic claims that the agency considers insufficiently 

supported by the evidence. In some cases, the final 

approved label may differ substantially from the sponsor’s 

original proposal because the FDA narrows the indication, 

modifies the dosing language, strengthens warnings, or 

clarifies limitations of use. 

The labeling of an NDA product thus performs several 

regulatory functions simultaneously. It defines the 



Journal Publication of International Research for Engineering and Management (JOIREM) 
Volume: 04 Issue: 06 | June-2026 

ISSN (O) 3107-6696 

 

© 2026, JOIREM      |www.joirem.com|        Page 15         ISSN (O) 3107-6696 

approved conditions of use, communicates the scientific 

basis on which the drug may be prescribed, and 

establishes the legal framework for post-marketing 

promotion and pharmacovigilance. Because the innovator 

sponsor has generated the underlying evidence, the NDA 

label may contain product-specific clinical claims, data-

derived usage instructions, and safety information tailored 

to the particular therapeutic profile of that drug. Where 

necessary, the label may also incorporate boxed warnings, 

contraindications, risk mitigation instructions, or 

information arising from post-marketing commitments 

and safety monitoring. 

In the ANDA pathway, the principle governing labeling is 

fundamentally different. A generic product is not approved 

on the basis of a new therapeutic claim; it is approved 

because it is shown to be equivalent to a previously 

approved reference listed drug. For that reason, the 

labeling of the generic product must generally be the same 

as the labeling of the reference product, with only limited 

permissible differences (FDA, 2023b). These differences 

typically include manufacturer-specific details, omission of 

information protected by patent or exclusivity when 

legally appropriate, and formatting or administrative 

changes that do not alter the substance of the approved 

conditions of use. This “sameness” requirement is central 

to generic regulation because it reinforces the premise 

that the generic product is therapeutically substitutable 

and should convey the same clinical information as the 

innovator product. 

Although generic labeling is based on the reference listed 

drug, its review is still an important part of the ANDA 

approval process. The FDA must ensure that the proposed 

label conforms to the current approved labeling of the 

reference product, except where lawful carve-outs apply. 

Problems can arise when the innovator labeling changes 

during the ANDA review cycle, when patent or exclusivity 

restrictions require omission of certain indications or 

language, or when there are unresolved questions about 

whether a proposed difference is permissible. Therefore, 

ANDA labeling review is not merely clerical; it is a 

regulatory exercise that helps maintain therapeutic 

consistency across innovator and generic versions of the 

same medicine. 

Labeling also has post-approval significance in both 

pathways. NDA holders may be required to update 

labeling in response to new safety findings, new clinical 

evidence, pediatric information, or changes in 

recommended use. ANDA holders, in turn, must generally 

align their labeling with relevant changes made to the 

reference product’s labeling, except where differences are 

justified by law (FDA, 2023b). This ongoing alignment 

reinforces the idea that labeling is not static but part of the 

continuing regulatory life cycle of the drug product. 

Consequently, labeling requirements represent an 

important point of contrast between NDA and ANDA 

approval: NDA labeling reflects the sponsor’s original 

evidence and approved claims, whereas ANDA labeling 

reflects the regulatory principle of sameness and reliance 

on the reference listed drug. 

11. Patent Certification and Exclusivity:-  

Patent and exclusivity considerations are among the most 

important legal and commercial distinctions between the 

NDA and ANDA pathways because they determine when 

generic competition may begin and how long an innovator 

product may retain market protection after approval. 

Although both mechanisms can delay or shape market 

entry, patents and regulatory exclusivities arise from 

different legal sources and serve different policy functions. 

Patents are private intellectual property rights granted 

under patent law and may cover the active ingredient, 

formulation, method of use, manufacturing process, or 

other aspects of the product. Exclusivities, by contrast, are 

regulatory protections created by statute that prevent or 

restrict FDA approval of competing applications for a 
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defined period under specific conditions (FDA, 2024a). 

Together, these mechanisms form a critical interface 

between drug regulation, innovation policy, and generic 

competition. 

In the NDA pathway, patents and exclusivities help 

preserve the commercial value of the innovator’s 

investment in research and development. A sponsor that 

obtains approval for a new drug may submit relevant 

patent information for listing in the FDA’s Orange Book, 

which identifies approved drug products together with 

associated patent and exclusivity information (FDA, 

2024a). In addition to patent protection, certain NDA 

products may qualify for statutory exclusivities depending 

on the nature of the product and the evidence supporting 

approval. For example, a new chemical entity may receive 

five years of exclusivity, while certain applications 

supported by new clinical investigations essential to 

approval may receive three years of exclusivity. Additional 

forms of protection may arise in the context of orphan 

drugs, pediatric studies, or other specialized regulatory 

provisions. These exclusivities do not create ownership 

rights in the same way patents do, but they can delay the 

submission or approval of competing generic applications 

and therefore play a major role in shaping the commercial 

life cycle of an innovator drug. 

The ANDA pathway is directly affected by these 

protections because a generic sponsor cannot simply file 

an abbreviated application without addressing the patent 

and exclusivity status of the reference listed drug. Under 

the Hatch–Waxman framework, an ANDA applicant must 

make one of several patent certifications regarding each 

relevant Orange Book-listed patent (FDA, 2024b). A 

Paragraph I certification states that no patent information 

has been filed; Paragraph II states that the patent has 

expired; Paragraph III states that the generic product will 

not be marketed until the patent expires; and Paragraph 

IV states that the patent is invalid, unenforceable, or will 

not be infringed by the proposed generic product. The 

Paragraph IV mechanism is particularly significant 

because it allows generic applicants to challenge innovator 

patents before their expiration and thereby seek earlier 

market entry. At the same time, it can trigger patent 

litigation and regulatory consequences that affect 

approval timing. 

One of the most distinctive features of the Hatch–Waxman 

system is the possibility of 180-day exclusivity for the first 

generic applicant that files a substantially complete ANDA 

containing a Paragraph IV certification, provided statutory 

conditions are met (FDA, 2024b). This exclusivity period 

temporarily blocks approval of later generic applicants for 

the same drug and creates a commercial incentive for 

early patent challenges. The 180-day exclusivity 

framework has had a major impact on generic market 

strategy because it can provide the first filer with a 

valuable period of limited competition. However, it has 

also generated complex legal disputes related to forfeiture, 

shared exclusivity, delayed launches, and the interaction 

between litigation settlements and market entry. 

From a policy perspective, patent and exclusivity 

provisions are intended to strike a balance between two 

competing objectives. On one hand, they reward 

pharmaceutical innovation by allowing sponsors a period 

of market protection during which they may recover 

development costs and earn returns on successful 

products. On the other hand, the ANDA pathway and 

Paragraph IV mechanism are designed to prevent those 

protections from becoming an indefinite barrier to generic 

access when the legal basis for continued exclusivity is 

weak or has expired. The resulting system is therefore 

neither purely innovation-protective nor purely 

competition-driven; rather, it is a negotiated regulatory 

model that seeks to preserve incentives for drug 

development while facilitating eventual price-lowering 

generic entry. 
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Patent and exclusivity considerations also illustrate why 

NDA and ANDA approval cannot be understood solely in 

scientific terms. Even when a generic sponsor has 

successfully demonstrated pharmaceutical equivalence, 

bioequivalence, and manufacturing quality, market entry 

may still depend on patent expiry, exclusivity expiration, 

litigation outcomes, or settlement terms. Likewise, an 

innovator sponsor’s commercial position may depend not 

only on the clinical value of the drug but also on the scope 

and durability of its patent portfolio and regulatory 

protections. Accordingly, any serious comparison of NDA 

and ANDA pathways must treat patent and exclusivity 

issues as core components of the approval landscape 

rather than as external business considerations. 

Table 2. Economic Imapact of NDA and ANDA 

Pathways : -  

 

12. Review Process, Timeless, and User Fees 

12.1 NDA Review Dynamics: - 

NDA review is usually a complex and highly collaborative 

process. The FDA does not review an NDA through just 

one department. Instead, it brings together a 

multidisciplinary team that may include specialists in 

clinical medicine, statistics, pharmacology, toxicology, 

manufacturing and quality (CMC), microbiology, clinical 

pharmacology, labeling, and risk management. For certain 

drugs especially those involving major safety concerns or 

controversial benefit claims the FDA may also consult an 

advisory committee together expert public input. 

NDA timelines are guided by formal review goals, 

especially those established under the Prescription Drug 

User Fee Act (PDUFA). However, even with defined 

timelines, NDA reviews often involve multiple back-and-

forth cycles. Sponsors may receive repeated information 

requests, face lengthy labeling negotiations, encounter 

facility-related problems, or need to discuss post 

marketing commitments before final approval is possible. 

12.2 ANDA Review Dynamics : -  

ANDA review is also structured, but it focuses on different 

priorities. The FDA mainly evaluates bioequivalence data, 

manufacturing quality documentation, labeling 

consistency with the reference drug, patent and 

exclusivity requirements, and the readiness of the 

manufacturing facility. The Generic Drug User Fee 

Amendments (GDUFA) have helped improve ANDA review 

performance by reducing backlogs and modernizing the 

process. 

Even though ANDA review does not involve the same kind 

of original clinical decision making as an NDA, it can still 

take a long time. Delays often occur when the product is 

complex, the submitted data are incomplete, deficiencies 

keep repeating, or manufacturing sites are not inspection 

ready. In many cases, quality and facility readiness 

become the main factors controlling the approval timeline 

not the bioequivalence study itself. 

12.3 Comparing Timelines: -  

Overall, NDAs take longer to develop because they include 

the full process of discovery, preclinical work, and 

multiphase clinical trials, often requiring years of evidence 

generation before submission. ANDAs are usually faster 

because they rely on a drug that is already known and 

previously approved. However, the difference is not 
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always dramatic. Many complex generics take years to 

develop as well. since companies must reverse engineer 

the reference product, build reliable manufacturing 

processes, develop sensitive analytical methods, and 

sometimes repeat bioequivalence studies before they can 

even submit a complete ANDA. 

COMPARISON OF NDA AND ANDA REVIEW: -  

 

13. Common Deficiencies and Reasons for Delay:-  

13.1 NDA Deficiencies: -  

Common NDA deficiencies include inadequate efficacy 

evidence, ambiguous endpoint interpretation, safety 

imbalances, insufficient exposure data in key 

subpopulations, manufacturing inadequacies, instability 

concerns, or unresolved labeling problems. Sometimes the 

central weakness is scientific; in other case the main 

obstacle is quality or inspectional readiness. 

A useful way to understand NDA risk is to recognize that 

failure can occur at many points in the knowledge chain. A 

product may fail because it does not work, because it 

works but has unacceptable toxicity, because the trial 

design is not persuasive, or because the commercial 

manufacturing process is not sufficiently controlled. The 

pathway is therefore broad in both opportunity and 

vulnerability. 

13.2 ANDA Deficiencies : -  

ANDA deficiencies often involve incomplete 

bioequivalence support, dissolution mismatches, 

questionable analytical validation, impurity profiles, 

formulation differences that affect performance, 

inadequate control strategy, labeling non-sameness, or 

patent/exclusivity timing issues. In addition, facility 

observations can block final approval even when the 

dossier itself is otherwise strong. 

For many generic companies, the main lesson is that ANDA 

success requires integration across formulation science, 

analytical development, regulatory strategy, 

manufacturing, and legal timing. A narrowly conceived 

program that focuses only on filing quickly may fail if the 

product is not genuinely development-ready. 

14. Complex Generics and the Limits of Simplicity:-  

The public narrative sometimes treats generics as 

straightforward copies, but this view is incomplete. Many 

modern generics are technically difficult to develop. 

Complex dosage forms, locally acting products, liposomal 

formulations, long-acting injectables, transdermal 

systems, inhalation products, and combination products 

can present major challenges in proving sameness and 

bioequivalence. 
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These challenges are important because they blur the 

boundary between “abbreviated” and “simple.” The legal 

framework may still be abbreviated, yet the scientific 

work required can be sophisticated and expensive. In 

some categories, the development burden approaches that 

of highly specialized product engineering, even though the 

applicant is not generating independent efficacy data. 

This is one reason why FDA product-specific guidances, 

analytical innovation, and pre-submission regulatory 

engagement remain important in the generic space. The 

ANDA pathway is efficient, but it is not uniformly easy. 

 

15. Post- Approval Obligations and Lifecycle 

Management 

15.1 Shared Post-Approval Responsibilities: -  

Approval is only one stage in a product’s lifecycle. NDA 

and ANDA holders are both subject to ongoing current 

good manufacturing practice obligations, adverse event 

reporting requirements, field alert and other reporting 

duties where applicable, and FDA inspectional oversight. 

They must manage manufacturing changes, supplier 

changes, specification updates, and labeling revisions 

within the post approval framework. 

15.2 NDA – Specific Lifecycle Considerations: -  

NDA sponsors often manage more expansive lifecycle 

strategies. These may include supplemental applications 

for new indications, new dosage forms, new patient 

populations, or updated safety information. They may also 

be responsible for postmarketing requirements, 

confirmatory studies, pediatric commitments, or REMS 

obligations. 

15.3 ANDA-Specific Lifecycle Considerations:-  

ANDA holders are more commonly focused on maintaining 

reference label alignment, preserving manufacturing 

consistency, and ensuring uninterrupted supply. Their 

commercial success may depend heavily on operational 

reliability, procurement discipline, and the ability to 

respond quickly to market shortages or reference product 

changes. 

16. Public Health and Economic Implications 

16.1 Innovation Incentives: - 

The NDA pathway is central to innovation because it 

creates a route by which firms can justify large investment 

in discovery and development. The chance to obtain 

approval, exclusivity, and market differentiation 

underwrites the economics of drug development. Without 

a credible NDA system, fewer firms would take on the 

risks of early research, clinical trials, and manufacturing 

scale-up for novel agents. 

16.2 Access and Affordability:-  

The ANDA pathway is central to access because it lowers 

entry barriers after the period of protected innovation. 
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Generic competition has historically been one of the 

strongest mechanisms for reducing drug spending, 

increasing availability, and broadening patient access. For 

many mature products, the transition from brand 

exclusivity to generic competition is one of the most 

important events in the economic life of the drug. 

16.3 Ethical Efficiency: -  

The ANDA framework is also ethically important. By 

allowing reliance on prior safety and effectiveness 

findings, it helps avoid unnecessary duplication of human 

experimentation when the core therapeutic question has 

already been answered. This makes the pathway not only 

economically efficient but also ethically defensible. 

16.4 System-Level Balance: -  

The dual pathway model works best when both sides 

remain credible. Excessively weak innovation incentives 

may reduce the creation of new therapies. Excessively 

weak generic entry mechanisms may prolong monopoly 

like pricing. Effective drug policy therefore depends on 

maintaining a careful balance between reward and 

competition, originality and comparability, proprietary 

development and public access. 

17 Strategic Considerations for Sponsors 

17.1 Strategy in NDA Development : - 

For NDA sponsors, regulatory strategy begins early. 

Decisions about target product profile, end point selection, 

comparator choice, manufacturing platform, and lifecycle 

expansion opportunities can shape the probability of 

eventual approval. The NDA pathway rewards coherent 

long term planning because the application must integrate 

scientific, clinical, quality, and commercial logic. 

17.2 Strategy in ANDA Development: - 

For ANDA sponsors, strategy often begins with reference 

product selection, patent landscape review, product 

characterization, formulation feasibility, and market 

attractiveness. The sponsor must decide whether the 

product is technically achievable, whether bioequivalence 

is likely to be straightforward or complex, whether a 

Paragraph IV challenge is worthwhile, and whether 

manufacturing can support competitive launch timing. 

17.3 Risk Profiles Compared:-  

The two pathways therefore expose sponsors to different 

dominant risks. NDA sponsors face higher scientific 

uncertainty about whether the therapy will ultimately 

prove safe and effective. ANDA sponsors face greater 

dependence on equivalence methods, manufacturing 

execution, and legal timing relative to existing intellectual 

property protections. Each path can be commercially 

rewarding, but each demands a different institutional 

capability. 

18. Comparative Synthesis 

The contrast between NDA and ANDA review can be 

understood along several dimensions at once. NDAs ask 

whether a new therapy deserves approval on its own 

evidentiary record; ANDAs ask whether a generic deserves 

approval because it is demonstrably equivalent to a 

product already approved. NDAs are clinically generative; 

ANDAs are clinically referential. NDAs commonly require 

broad developmental investment over many years; ANDAs 

often require more focused but still substantial product 

specific engineering and equivalence work. NDAs create 

and define therapeutic categories; ANDAs enable mature 

market competition within those categories. 

These differences explain why stakeholders often 

misunderstand one pathway when viewing it through the 

lens of the other. Innovator companies sometimes 

emphasize the abbreviated nature of ANDAs without 

acknowledging the real technical burden of generic 
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development. Generic advocates sometimes emphasize 

affordability without acknowledging the role of NDA 

exclusivity in sustaining upstream innovation. A balanced 

regulatory analysis must recognize both truths 

simultaneously. 

19. Future Directions in Regulatory Science  

Several developments are likely to influence the future 

relationship between NDA and ANDA review. The first is 

the continuing rise of complex products, including drug 

device combinations and locally acting formulations that 

challenge traditional bioequivalence tools. The second is 

the growing importance of advanced analytics, modeling, 

and in vitro methods that may help reduce uncertainty in 

equivalence assessment. The third is the broader use of 

lifecycle quality management and data driven inspection 

systems. 

There is also continued interest in how policy can 

encourage more robust competition in markets with few 

generic entrants, especially where technical complexity or 

limited commercial incentives deter manufacturers. At the 

same time, policymakers remain concerned with 

preserving incentives for innovation in areas of unmet 

medical need. These debates suggest that the NDA/ANDA 

framework will continue evolving in operational detail 

while retaining its core conceptual distinction. 

20. Step-by-Step Procedural Comparision 

One useful way to compare NDA and ANDA review is to 

examine the pathways as operational sequences rather 

than abstract legal categories. The NDA pathway often 

begins with discovery and preclinical candidate selection, 

followed by formulation development, toxicology, 

manufacturing scale-up planning, and the preparation of 

an investigational new drug submission to support human 

trials. After that, the sponsor generally moves through 

phase 1, phase 2, and phase 3 development, while refining 

the commercial process and preparing the eventual 

marketing application. The NDA is therefore the 

culmination of a long process of uncertainty reduction. 

The ANDA pathway commonly starts with market 

selection and reverse engineering of the RLD. The generic 

sponsor characterizes the reference product, assesses the 

patent and exclusivity landscape, evaluates whether the 

product is technically feasible, and develops a formulation 

and process capable of matching the RLD’s key attributes. 

It then performs comparative analytical work, develops 

bioequivalence methods, manufactures representative 

batches, and prepares the submission. In many cases, the 

pre submission challenge is not proving that a molecule 

works, but proving that the generic product behaves the 

same way as the already approved product. 

This procedural comparison reinforces the core 

distinction between the pathways. NDA development is 

knowledge creating and indication driven. ANDA 

development is equivalence driven and manufacturing 

sensitive. Both require significant investment, but the 

investment is concentrated in different stages and 

disciplines. 

21. Stakeholder Perspectives 

21.1 Regulators:-  

From the regulator’s perspective, the NDA pathway 

requires a broad, often cross disciplinary judgment about 

whether a new therapy should enter clinical practice. 

Reviewers must assess evidentiary strength, clinical 

relevance, risk communication, and manufacturing 

readiness at the same time. This is demanding because 

weaknesses in one domain can alter the significance of 

findings in another. A modest benefit may be acceptable 

for a serious disease with few options, while the same 

benefit may be inadequate in a crowded therapeutic area 

with significant safety concerns. 
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For ANDAs, regulators must protect the integrity of 

substitution and public confidence in generic quality. This 

means ensuring that equivalence standards are 

sufficiently rigorous, that quality systems are reliable, and 

that approval decisions are consistent enough to support 

predictable market behavior. Although the review 

question is narrower, the public health stakes remain high 

because generic products are widely dispensed and often 

relied upon across large patient populations. 

21.2 Innovator Companies  

Innovator sponsors often view the NDA pathway as the 

mechanism that justifies high risk research and 

development. For these firms, regulatory success depends 

on demonstrating meaningful differentiation, managing 

trial uncertainty, and preserving value through exclusivity 

and lifecycle strategy. Their concerns often include 

development failure risk, regulatory unpredictability, 

labeling constraints, and the timing of future generic 

competition. 

Innovator firms also monitor ANDA activity closely 

because generic entry can rapidly change revenue 

forecasts and pricing dynamics. The prospect of Paragraph 

IV litigation, patent expiry, and exclusivity loss shapes how 

innovator firms manage formulation improvements, new 

indications, and follow on product strategies. 

21.3 Generic Companies 

Generic sponsors often view the ANDA pathway as a 

disciplined technical and operational race. Their success 

depends less on discovering new pharmacology and more 

on accurately reproducing performance, navigating patent 

timing, and building scalable quality systems. For such 

firms, the critical issues include product selection, 

scientific feasibility, development cost, legal exposure and 

launch timing. 

At the same time, generic firms depend on the continued 

legitimacy of the NDA system because the reference 

products they target originate there. In this sense, the two 

sectors are economically distinct but structurally linked. 

21.4 Patients and Health Systems 

Patients, payers, and health systems experience the NDA 

and ANDA pathways differently. NDAs matter because 

they introduce new treatment possibilities. ANDAs matter 

because they broaden affordability and continuity of 

access once those treatments mature. A healthcare system 

that values both innovation and affordability therefore 

depend on both pathways working well, not just one of 

them. 

22. Illustrative Regulatory Scenarios 

To clarify the practical distinction between NDAs and 

ANDAs, it is helpful to consider simplified hypothetical 

scenarios. Suppose a company develops a new oral drug 

for a chronic inflammatory disease. The active ingredient 

has never been approved before, and the sponsor 

proposes a new indication based on preclinical rationale 

and multi-phase clinical development. In this case, the 

appropriate route is an NDA because FDA must 

independently evaluate whether the drug is safe and 

effective for the proposed use. 

Now consider a second company that wishes to market the 

same active ingredient, in the same strength and dosage 

form, after patents and exclusivities permit competition. If 

that second company can match the reference product and 

demonstrate bioequivalence, the appropriate route is 

generally an ANDA. The sponsor does not need to 

reproduce the original efficacy trials because the 

regulatory question is no longer whether the active 

ingredient works; it is whether the sponsor’s version can 

be relied upon as therapeutically equivalent to the 

approved reference. A third scenario illustrates 

complexity. Imagine a drug product with a complicated 
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delivery system, such as an inhalation product or long-

acting injectable suspension. The active ingredient may 

already be known, but proving equivalence could be 

scientifically challenging. In such cases, ANDA 

development may still be possible, but the work can 

become highly specialized, requiring product- specific 

methods, deeper analytical characterization, and 

significant regulatory interaction. 

These examples show why the label “generic” should not 

be confused with “simple.” The legal route may be 

abbreviated, but the development science may remain 

sophisticate. 

 

23. Research Gaps/ Future Scope 

Despite the maturity of the U.S. drug approval system, the 

comparative study of NDA and ANDA pathways continues 

to reveal important scientific, legal, and policy gaps that 

remain insufficiently addressed in the literature (Davit et 

al., 2009; Kesselheim et al., 2011; U.S. Food and Drug 

Administration [FDA], 2024a). Much of the existing 

scholarship still treats innovator approval and generic 

approval as parallel but separate subjects, rather than as 

two interconnected components of a single regulatory 

ecosystem (Davit et al., 2009; Kesselheim et al., 2011). In 

practice, however, the NDA pathway establishes the 

evidentiary and regulatory foundation upon which the 

ANDA pathway later depends, while the ANDA pathway 

influences the commercial life cycle, pricing trajectory, and 

public-health reach of products originally approved 

through NDAs (FDA, 2024a; Kesselheim et al., 2011; 

Wouters et al., 2017). Future research should therefore 

move beyond isolated descriptions of “innovator” and 

“generic” regulation and instead examine how these 

pathways interact across the full life cycle of a medicine, 

from early clinical development and approval to patent 

expiry, generic entry, post-approval changes, and long-

term market sustainability (FDA, 2024a; Wouters et al., 

2017). 

One major research gap concerns the increasing 

complexity of products entering both pathways (FDA, 

2024b, 2025a; Lionberger et al., 2012). Traditional 

discussions of the NDA process often focus on the 

generation of clinical evidence, whereas traditional 

discussions of the ANDA process emphasize 

bioequivalence and sameness (Davit et al., 2009; 

Kesselheim et al., 2011). This distinction remains useful, 

but it is becoming less sufficient as pharmaceutical 

products grow more complex (FDA, 2024b, 2025a; 

Lionberger et al., 2012). Modified-release systems, drug-

device combination products, ophthalmic suspensions, 

transdermal systems, inhalation products, liposomal 

formulations, and long-acting injectables challenge 

conventional assumptions about how therapeutic 

equivalence should be demonstrated and how product 

quality should be controlled over time (FDA, 2024b, 

2025a; Lionberger et al., 2012; Yu et al., 2015). In these 

areas, future research should examine whether the 

current NDA–ANDA dichotomy adequately captures the 

scientific burden faced by sponsors, particularly for 

complex generics whose development may require 

sophisticated analytical characterization, advanced 

formulation engineering, and product-specific equivalence 

methodologies (FDA, 2024b, 2025a; Lionberger et al., 
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2012; Yu et al., 2015). Recent FDA work under the Generic 

Drug User Fee Amendments 

(GDUFA) underscores that complex APIs, complex dosage 

forms, complex routes of delivery, drug-device 

combinations, and advanced quantitative methods remain 

active priority areas in generic regulatory science (FDA, 

2025a, 2025b). 

A second major gap relates to the modernization of 

bioequivalence science (FDA, 2025a; Lionberger et al., 

2012; Midha & McKay, 2009). For conventional 

immediate-release oral solids, comparative 

pharmacokinetic studies remain a well-established basis 

for generic approval (Davit et al., 2009; Midha & McKay, 

2009). However, the expanding number of locally acting 

and structurally complex products means that 

bioequivalence can no longer be understood solely as a 

standardized pharmacokinetic exercise (FDA, 2025a; 

Lionberger et al., 2012; Midha & McKay, 2009). FDA’s 

recent generic-drug science priorities emphasize model-

informed bioequivalence, advanced in vitro 

characterization, quantitative methods, and integrated 

evidentiary approaches for products where plasma 

concentration data alone may not adequately reflect 

therapeutic performance (FDA, 2025a, 2025b). Future 

academic work should therefore focus on the 

development, validation, and regulatory acceptance of 

alternative equivalence paradigms, including 

physiologically based pharmacokinetic modeling, in vitro–

in vivo extrapolation, comparative device-performance 

testing, and hybrid evidence strategies that combine 

clinical pharmacology, formulation science, and advanced 

analytics (FDA, 2025a; Lionberger et al., 2012; Midha & 

McKay, 2009). This is especially relevant for products in 

which conventional crossover studies may be infeasible, 

insensitive, or scientifically incomplete (Lionberger et al., 

2012; Midha & McKay, 2009). 

A third area requiring deeper investigation is the role of 

CMC and lifecycle quality science in shaping both NDA and 

ANDA approval outcomes (FDA, 2024c; ICH, 2009; Yu et 

al., 2014). Much of the literature continues to privilege 

clinical evidence in NDA analysis and bioequivalence in 

ANDA analysis, while comparatively underemphasizing 

the extent to which manufacturing quality, impurity 

control, process validation, analytical characterization, 

and post-approval change management influence 

regulatory success (FDA, 2024c; Yu et al., 2014). Yet 

contemporary FDA regulatory science initiatives 

increasingly frame pharmaceutical quality as a dynamic, 

lifecycle-based discipline rather than a static approval 

checkpoint (FDA, 2024c; ICH, 2009). Future work should 

examine how advanced manufacturing technologies, 

digital quality systems, real-time release concepts, process 

analytical technologies, and risk-based post-approval 

change frameworks may affect both innovator and generic 

submissions (FDA, 2024c; ICH, 2009; Yu et al., 2014). This 

is particularly important because many approval delays in 

practice arise not from uncertainty about efficacy or 

equivalence, but from unresolved quality and 

manufacturing deficiencies (FDA, 2024c; Yu et al., 2014). 

Another major research frontier concerns the use of 

computational tools, data analytics, and artificial 

intelligence in pharmaceutical regulation (FDA, 2025b; 

U.S. Department of Health and Human Services, 2024; 

Wang et al., 2023). Recent FDA workshops and research 

initiatives indicate growing interest in modeling, 

simulation, AI-assisted development workflows, and data 

analytics for generic drug development and product 

lifecycle management (FDA, 2025a, 2025b; U.S. 

Department of Health and Human Services, 2024). These 

tools may support formulation optimization, dissolution 

modeling, bioequivalence study design, signal detection, 

manufacturing process monitoring, and regulatory review 

efficiency (Wang et al., 2023). However, the regulatory 

integration of such tools remains methodologically and 
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legally underdeveloped (U.S. Department of Health and 

Human Services, 2024; Wang et al., 2023). Important 

questions remain regarding model credibility, 

transparency, validation standards, reproducibility, data 

governance, and the extent to which AI-supported outputs 

can be relied upon in high-stakes regulatory decisions 

(U.S. Department of Health and Human Services, 2024; 

Wang et al., 2023). Future regulatory science research 

should therefore not only explore technical performance, 

but also define governance principles for the responsible 

use of AI and advanced analytics in NDA and ANDA 

submissions (FDA, 2025b; U.S. Department of Health and 

Human Services, 2024). The significance of this area is 

reinforced by FDA-supported workshops on AI in generic 

development and by GDUFA research priorities that 

explicitly include data analytics and artificial intelligence 

as emerging tools for generic product science (FDA, 2025a, 

2025b). 

The relationship between NDA and ANDA pathways and 

pharmaceutical intellectual property also warrants further 

study (Carrier & Minniti, 2016; Hemphill & Sampat, 2012; 

Wouters et al., 2017). The literature has examined Hatch–

Waxman patent certifications, Paragraph IV litigation, 

180-day exclusivity, and Orange Book listing practices, but 

more work is needed on how these mechanisms affect 

regulatory timing, development incentives, and actual 

patient access (Carrier & Minniti, 2016; Hemphill & 

Sampat, 2012; Wouters et al., 2017). Future research 

should investigate whether current exclusivity structures 

optimally balance innovation incentives with competition, 

especially in areas involving reformulations, product 

hopping concerns, authorized generics, and complex 

generic entry 

barriers (Carrier & Minniti, 2016; Hemphill & Sampat, 

2012). Similarly, the role of “skinny labeling,” use codes, 

patent thickets, and strategic life-cycle management by 

innovator firms remains highly relevant to understanding 

the real-world operation of the NDA–ANDA framework 

(Carrier & Minniti, 2016; Hemphill & Sampat, 2012). 

Comparative scholarship would benefit from integrating 

legal analysis with empirical data on approval timing, 

market entry, and price effects (Wouters et al., 2017). 

There is also a significant need for more integrated 

empirical research on approval delays and review 

deficiencies across both pathways (FDA, 2024c; 

Kesselheim et al., 2011; Yu et al., 2014). Although NDA and 

ANDA submissions are often described in doctrinal terms, 

relatively less work systematically maps which scientific, 

manufacturing, labeling, or legal issues most commonly 

delay approval in practice and how those patterns vary by 

product type (FDA, 2024c; Kesselheim et al., 2011). Such 

work could help identify where regulatory guidance is 

clear, where it remains fragmented, and where sponsors 

face avoidable uncertainty (FDA, 2024c; Yu et al., 2014). 

For example, research comparing deficiency patterns in 

conventional generics versus complex generics, or in full 

NDAs versus 505(b)(2) applications, could generate 

practical insights for both regulatory science and industry 

strategy (FDA, 2024b; Kesselheim et al., 2011; Yu et al., 

2014). 

From a broader regulatory science perspective, the future 

of NDA and ANDA review is likely to be shaped by three 

converging trends: product complexity, data-driven 

decision-making, and lifecycle regulation (FDA, 2024c, 

2025a, 2025b; U.S. Department of Health and Human 

Services, 2024). Product complexity will continue to blur 

the boundary between simple generic substitution and 

advanced product engineering (FDA, 2024b, 2025a; 

Lionberger et al., 2012). Data-driven decision-making will 

expand the use of modeling, simulation, real-world 

evidence, digital quality data, and AI-assisted analysis 

across both innovator and generic development (FDA, 

2025b; U.S. Department of Health and Human Services, 

2024; Wang et al., 2023). Lifecycle regulation will 
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increasingly emphasize post-approval quality 

management, dynamic labeling, risk-based manufacturing 

oversight, and continuous learning from real-world 

product performance (FDA, 2024c; ICH, 2009). Together, 

these trends suggest that the future comparison of NDA 

and ANDA pathways cannot remain confined to the 

traditional contrast between “full clinical evidence” and 

“abbreviated bioequivalence.” Instead, regulatory 

scholarship must increasingly address how evidence 

generation, evidentiary reliance, pharmaceutical quality, 

intellectual property, and digital regulatory tools interact 

in a rapidly evolving therapeutic and technological 

environment (FDA, 2024a; Kesselheim et al., 2011; 

Lionberger et al., 2012; U.S. Department of Health and 

Human Services, 2024). 

Accordingly, the future scope of this field lies not merely in 

refining legal descriptions of NDA and ANDA 

requirements, but in building a more integrated science of 

pharmaceutical regulation—one that can explain how 

innovative and generic medicines move through approval, 

competition, and post-market oversight as part of a unified 

public-health system (Davit et al., 2009; FDA, 2024a, 

2024c; Kesselheim et al., 2011). Such a framework would 

be valuable not only for academic understanding, but also 

for policy design, regulatory modernization, and the 

practical improvement of access to safe, effective, and 

affordable medicines (FDA, 2025a; Wouters et al., 2017). 

Common ICH Guidelines Applicable to NDA and ANDA 
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Conclusion 

The New Drug Application and Abbreviated New Drug 

Application pathways represent two of the most important 

regulatory mechanisms in the U.S. pharmaceutical system, 

yet their significance extends beyond the technical details 

of approval dossiers. Together, they form the institutional 

architecture through which the FDA balances two 

fundamental public-health goals: encouraging 

pharmaceutical innovation and enabling broad patient 

access to affordable medicines (Carrier & Minniti, 2016; 

FDA, 2024a; Wouters et al., 2017). The NDA pathway is 

designed to support original therapeutic development by 

requiring sponsors to generate sufficient evidence of 

safety, effectiveness, and product quality to justify market 

entry for a new drug (Davit et al., 2009; Kesselheim et al., 

2011). The ANDA pathway, by contrast, is designed to 

promote generic competition by allowing sponsors to rely 

on the FDA’s prior finding for a reference listed drug, 

provided they can demonstrate pharmaceutical 

equivalence, bioequivalence, labeling conformity, and 

manufacturing quality (Davit et al., 2009; Kesselheim et al., 

2011; Midha & McKay, 2009). Although these pathways 

differ in evidentiary burden, they are not competing 

systems; rather, they are complementary components of a 

single regulatory framework that links innovation to 

access over the life cycle of a medicine (Carrier & Minniti, 

2016; Wouters et al., 2017). 

This review demonstrates that the distinction between 

NDA and ANDA is rooted in a deeper regulatory logic than 

the simple contrast between “new drug” and “generic 

drug.” The NDA is an evidence-generating pathway in 

which the sponsor must construct an original scientific 

case for approval through nonclinical, clinical, 

biopharmaceutic, and CMC evidence (Davit et al., 2009; 

FDA, 2024c; Kesselheim et al., 2011). The ANDA is an 

evidence-bridging pathway in which the sponsor must 

show that the proposed generic product can stand in for 
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an already approved drug without clinically meaningful 

differences in performance or quality (Davit et al., 2009; 

Kesselheim et al., 2011; Midha & McKay, 2009). This 

difference shapes not only the design of the application, 

but also the role of bioavailability and bioequivalence 

studies, the structure of labeling, the treatment of 

manufacturing data, and the strategic relevance of patents 

and exclusivity (Carrier & Minniti, 2016; Davit et al., 2009; 

Midha & McKay, 2009; Wouters et al., 2017). In this sense, 

the NDA–ANDA comparison is not simply a procedural 

exercise; it is a study of how different forms of scientific 

evidence are used to answer different regulatory 

questions within the same legal system (Kesselheim et al., 

2011; Wouters et al., 2017). 

The review also highlights that the practical complexity of 

these pathways is increasing. On the NDA side, drug 

development is being reshaped by precision medicine, 

evolving trial methodologies, patient-focused evidence, 

and increasingly sophisticated expectations regarding 

post-marketing safety and lifecycle management (FDA, 

2024c; Kesselheim et al., 2011). On the ANDA side, the rise 

of complex generics has challenged the traditional 

assumption that generic approval is a straightforward 

matter of reproducing an oral solid dosage form and 

demonstrating pharmacokinetic bioequivalence (FDA, 

2024b, 2025a; Lionberger et al., 2012; Midha & McKay, 

2009). Products involving complex formulations, device-

mediated delivery, local action, or advanced release 

mechanisms increasingly require product-specific 

regulatory strategies, more extensive analytical 

characterization, and innovative methods for 

demonstrating equivalence (FDA, 2024b, 2025a; 

Lionberger et al., 2012; Yu et al., 2015). As a result, the 

regulatory science of generic approval is becoming more 

technically demanding and more central to broader 

discussions of access, affordability, and market 

competition (FDA, 2024b; Lionberger et al., 2012; Wouters 

et al., 2017). 

Another important conclusion of this review is that quality 

and manufacturing considerations are as central to drug 

approval as clinical or comparative evidence (FDA, 2024c; 

ICH, 2009; Yu et al., 2014). Both NDA and ANDA pathways 

require the FDA to assess whether the product can be 

manufactured consistently, controlled appropriately, and 

maintained at acceptable quality throughout its 

commercial life cycle (FDA, 2024c; Yu et al., 2014). 

Likewise, labeling and intellectual property are not 

peripheral concerns; they are integral to how therapeutic 

claims are communicated, how generic substitution is 

operationalized, and how the balance between innovation 

and competition is managed under Hatch–Waxman 

(Carrier & Minniti, 2016; Hemphill & Sampat, 2012; 

Wouters et al., 2017). A full understanding of NDA and 

ANDA approval therefore requires a multidisciplinary 

perspective that integrates regulatory law, clinical 

pharmacology, pharmaceutical technology, manufacturing 

science, and health policy (FDA, 2024c; Kesselheim et al., 

2011; Wouters et al., 2017). 

In summary, the NDA and ANDA pathways should be 

understood not as isolated approval routes but as 

interdependent stages in the regulatory life cycle of drug 

products (Carrier & Minniti, 2016; Kesselheim et al., 2011; 

Wouters et al., 2017). The NDA pathway creates the 

original evidentiary and commercial foundation for a 

medicine, while the ANDA pathway enables that medicine 

to become more widely accessible through generic 

competition once legal and regulatory conditions permit 

(Carrier & Minniti, 2016; Davit et al., 2009; FDA, 2024a). 

Their interaction has profound implications for 

pharmaceutical innovation, healthcare costs, 

treatment accessibility, and public confidence in the safety 

and effectiveness of marketed medicines (Hemphill & 

Sampat, 2012; Wouters et al., 2017). As drug products and 

regulatory tools continue to evolve, comparative study of 

NDA and ANDA approval will remain essential for 
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understanding how modern drug regulation can 

simultaneously support scientific advancement, market 

sustainability, and equitable patient access (FDA, 2024c, 

2025a, 2025b; U.S. Department of Health and Human 

Services, 2024). 
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