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The journey to bring a new drug or therapy from the laboratory to the pharmacy shelf is a 
complex and challenging process, governed in the United States by the Food and Drug 
Administration (FDA). The FDA approval process is designed to ensure that all medical 
treatments are safe and effective for public use. For biotech and pharmaceutical 
companies, understanding and navigating this pathway is crucial for the successful 
introduction of emerging therapies into the market. This article delves into the 
intricacies of the FDA approval process, highlighting the key milestones, common 
hurdles, and effective strategies for achieving regulatory approval. 



Overview of the FDA Approval Process 

The FDA approval process for new drugs is a meticulously structured and 
comprehensive pathway that encompasses several distinct phases, each designed to 
rigorously evaluate the safety, efficacy, and optimal usage of the drug in question. This 
journey begins with preclinical research, a stage that involves extensive laboratory work 
and animal studies to assess the basic safety profile and pharmacological activity of 
the compound. During this initial phase, scientists endeavour to understand the 
mechanism of action, absorption, distribution, metabolism, and excretion of the 
potential drug, laying a foundational understanding of its therapeutic potential and 
possible side effects. 

Following the preclinical research, the process transitions into clinical trials, which are 
conducted in three sequential phases involving human participants. Phase 1 trials are 
the first step in testing the drug in humans and focus primarily on assessing its safety, 
determining a safe dosage range, and identifying side effects. This phase is crucial for 
understanding how the drug interacts with the human body on a basic level. Phase 2 
trials expand the scope to evaluate the drug's efficacy and further assess its safety in a 
larger group of patients, typically those who have the condition the drug is intended to 
treat. These trials are pivotal in determining the preliminary effectiveness and optimal 
dosing regimen of the drug. Phase 3 trials are more extensive, involving a larger and 
more diverse patient population to confirm the drug's efficacy, monitor side effects, 
compare it to commonly used treatments, and collect information that will allow the 
drug to be used safely. 

The culmination of these clinical trials leads to the submission of a New Drug 
Application (NDA) to the FDA, a critical step where the sponsoring company must 
compile and present all the data gathered from preclinical and clinical research. This 
comprehensive dossier includes detailed reports of the studies conducted, data on the 
drug's pharmacokinetics, pharmacodynamics, dosing, toxicity, manufacturing 
processes, and proposed labelling. The FDA's review of the NDA is a rigorous process, 
scrutinizing every aspect of the drug's development to ensure that it meets the strict 
standards for safety and effectiveness. Only upon successful completion of this review 
can the drug be approved for marketing and sale to the public. Even after a drug has 
reached the market, the FDA continues to monitor its performance and safety through 
post-market surveillance, ensuring that any unforeseen issues are promptly addressed 
to protect public health. This phase is vital for collecting real-world evidence of the 
drug's long-term safety and efficacy, further informing healthcare providers and 
patients. 

In essence, the FDA approval process for new drugs is a complex, multi-phase journey 
designed to meticulously vet the safety and effectiveness of pharmaceuticals before 
they become available to the public. From the initial discovery in the laboratory to the 



final approval for patient use, each step is crucial in ensuring that new drugs are both 
safe and beneficial for the intended population. This thorough evaluation process is 
fundamental in safeguarding public health, requiring a collaborative effort among 
researchers, healthcare professionals, and regulatory agencies to bring new and 
innovative treatments to the market. 

Preclinical Testing 

The journey of a new drug towards FDA approval commences with an intensive and 
methodical preclinical testing phase. This critical stage entails a series of laboratory 
tests and animal studies aimed at evaluating the drug's safety profile, its biological 
activity, and the mechanism of action. In this phase, scientists conduct detailed 
investigations to identify any potential toxic effects the drug may have, understand its 
pharmacokinetic properties (how the drug is absorbed, distributed, metabolized, and 
excreted by the body), and assess its preliminary efficacy in treating specific conditions. 
It's a stage where the foundational understanding of the drug's impact on biological 
systems is established. 

A significant part of preclinical testing is devoted to toxicology studies, designed to 
uncover any adverse effects the drug might have on various organ systems. These 
studies are crucial for determining safe dosage levels for the subsequent phases of 
clinical trials. According to the FDA, the average preclinical development time for drugs 
that eventually make it to market is approximately 18 to 24 months, highlighting the 
extensive nature of these studies. Upon successful completion of preclinical testing, 
the compiled data forms the cornerstone of an Investigational New Drug (IND) 
application. Submitting a well-documented IND to the FDA is a pivotal step, signalling 
the readiness of the drug to be tested in human subjects. 

 

 

Clinical Trials 

At the core of the FDA drug approval process are clinical trials, meticulously designed 
research studies that test the drug's safety and effectiveness in human subjects. These 
trials are pivotal in determining whether a drug can be safely administered to patients 
and how effective it is in treating the intended conditions. Clinical trials are segmented 
into three distinct phases, each serving a unique purpose and progressively building 
upon the findings of the previous stage: 

• Phase 1: This initial phase of clinical trials marks the first instance of the drug 
being administered to humans. Typically engaging between 20 to 100 volunteers 
who are often healthy subjects, Phase 1 trials focus primarily on assessing the 
drug's safety profile, determining a safe dosage range, and identifying any side 



effects. The success rate for drugs moving from Phase 1 to Phase 2 is estimated 
at around 70%, according to the Biotechnology Innovation Organization. 

• Phase 2: Entering Phase 2, the focus shifts towards evaluating the drug's 
efficacy or how well it works in treating a specific condition. This phase involves 
a larger cohort of participants, usually between 100 to 300 individuals who have 
the condition that the drug aims to treat. In addition to efficacy, Phase 2 trials 
continue to monitor the drug's safety, adjusting the dosage based on findings 
from Phase 1. Approximately 33% of drugs successfully progress from Phase 2 to 
Phase 3, reflecting the increased scrutiny on the drug's therapeutic value. 

• Phase 3: The culmination of the clinical trial phases, Phase 3, involves a 
comprehensive evaluation of the drug across hundreds to thousands of 
participants. These large-scale trials are designed to definitively assess the 
drug's effectiveness, monitor side effects, compare it to standard treatments, 
and gather detailed information on the drug's optimal use. Phase 3 trials are 
critical for confirming the drug's therapeutic advantage and safety profile on a 
larger scale. The success rate of drugs moving from Phase 3 to FDA approval 
hovers around 50-60%, underscoring the stringent criteria that drugs must meet 
to be deemed safe and effective for public use. 

 

New Drug Application (NDA) 

Following the successful completion of clinical trials, which affirm the drug's safety and 
efficacy for its intended use, the next crucial step for a pharmaceutical company is to 
compile and submit a New Drug Application (NDA) to the Food and Drug Administration 
(FDA). The NDA is a formal proposal for the approval to market the drug in the United 
States and represents a critical juncture in the drug development process. This 
comprehensive dossier encompasses the entirety of data amassed from both 
preclinical studies and clinical trials. It meticulously details the pharmacological profile 
of the drug, including its therapeutic benefits, potential side effects, and the specifics of 
its interaction within the body. Moreover, the NDA outlines the manufacturing process, 
elucidating how the drug will be consistently produced, processed, and packaged to 
meet stringent safety standards. 

Additionally, the NDA submission includes proposed labeling information, which is 
crucial for ensuring that healthcare providers and patients receive clear instructions on 
the drug's use, dosage, and any potential risks. The label is designed to communicate 
complex information in an accessible manner, aiding in the safe and effective use of the 
drug. Filing an NDA is a comprehensive effort that requires collaboration across 
multiple disciplines within a pharmaceutical company, including research and 
development, regulatory affairs, and quality assurance, to ensure that the submission is 



both accurate and complete. The submission of an NDA is effectively a request for FDA 
approval to market the drug, based on evidence that it is both safe and effective for 
patients. 

 

 

FDA Review 

Once the FDA receives a New Drug Application, it embarks on an exhaustive and 
meticulous review process. This critical phase is designed to ensure that the proposed 
drug meets the highest standards of safety and efficacy before it can be approved for 
public use. The FDA's review team, composed of experts in various scientific and 
medical fields, undertakes a detailed evaluation of the NDA. They scrutinize the drug's 
testing data, delving into the results of both preclinical studies and clinical trials to 
assess the evidence supporting the drug's safety and efficacy. 

The review process also involves a thorough examination of the drug's proposed 
labelling to ensure that it provides comprehensive and understandable information on 
the drug's use, benefits, and potential risks. Additionally, the FDA evaluates the drug's 
manufacturing facilities and processes to verify compliance with Good Manufacturing 
Practices (GMP), ensuring that the drug can be produced consistently and safely on a 
large scale. 

This extensive review can span several months to over a year, depending on the 
complexity of the drug and the volume of data submitted. During this time, the FDA may 
engage in a dialogue with the sponsoring company, requesting additional information or 
clarifications to address any concerns or gaps in the application. In some cases, the 
FDA may require further studies to be conducted to fully ascertain the drug's safety or 
efficacy. This iterative process is pivotal in ensuring that only drugs that are proven to be 
safe and effective for their intended use are approved for marketing. The FDA's 
commitment to a thorough review process is fundamental to protecting public health 
and maintaining trust in the pharmaceutical products available in the market. 

Post-Market Surveillance 

After a drug has been approved and is on the market, the FDA continues to monitor its 
safety and effectiveness through post-market surveillance. This phase can lead to 
further studies and, in some cases, changes in how a drug is used or marketed. 

Challenges and Strategies for Success 

Overcoming Regulatory Hurdles 

The journey to FDA approval is laden with intricate challenges that demand a 
comprehensive strategy and proactive engagement with regulatory processes. Among 



these challenges are the high costs associated with conducting clinical trials, which 
can run into the billions of dollars. A study by the Tufts Centre for the Study of Drug 
Development pegs the cost of bringing a new drug from concept to market at around 
$2.6 billion. This includes the cost of the myriad of trials necessary to establish the 
drug's safety and efficacy. In addition to financial barriers, companies must compile 
robust and conclusive data that unequivocally demonstrate the drug's benefits over 
existing treatments. Furthermore, they must be prepared for the possibility of 
unforeseen safety issues that could arise, even late in the development process. 

To effectively navigate these hurdles, companies can adopt several strategic 
approaches: 

• Engage with the FDA Early and Often: Proactive engagement through pre-
Investigational New Drug (pre-IND) meetings and other regulatory consultations 
can provide invaluable guidance. A notable example of successful early 
engagement is the development of Sovaldi (sofosbuvir) by Gilead Sciences for 
the treatment of hepatitis C. Early and frequent dialogue with the FDA helped 
streamline the review process, leading to its approval in 2013. 

• Rigorous Study Design and Execution: Implementing stringent study designs 
and ensuring meticulous execution are pivotal. The development of the COVID-
19 vaccines, such as the Pfizer-BioNTech and Moderna vaccines, illustrates the 
importance of rigorous clinical trial protocols. These vaccines underwent 
extensive clinical trials involving tens of thousands of participants to generate 
clear, convincing data on efficacy and safety, facilitating emergency use 
authorization by the FDA. 

• Comprehensive IND and NDA Submissions: Detailed documentation in 
Investigational New Drug (IND) and New Drug Application (NDA) submissions is 
crucial. The approval of the leukaemia drug Gleevec (imatinib mesylate) by 
Novartis is a prime example. Comprehensive data from well-conducted trials 
supported its NDA, leading to its approval in a record five weeks. 

Leveraging Real-World Data: 

The integration of real-world data (RWD) and real-world evidence (RWE) into the drug 
approval process is gaining traction. These data sources can provide insights into a 
drug's performance in broader, more diverse populations outside of the controlled 
clinical trial environment. An example of this is the use of RWD in the approval of 
Ibrance (palbociclib) by Pfizer for breast cancer, where real-world evidence supported 
findings from clinical trials and helped in understanding the drug's effectiveness in 
everyday clinical practice. 

Accelerated Approval Pathways: 



The FDA's accelerated pathways, such as Fast Track, Breakthrough Therapy, Priority 
Review, and Accelerated Approval, are designed to expedite the development and 
review of drugs that promise significant advances in treatment. Kymriah 
(tisagenlecleucel) by Novartis, the first CAR-T cell therapy approved by the FDA, was 
granted Breakthrough Therapy designation and Priority Review. This facilitated a quicker 
review process due to its potential and innovation in treating paediatric acute 
lymphoblastic leukaemia. 

Conclusion: 

Navigating the FDA approval process is a multifaceted and rigorous journey that 
demands a well-orchestrated strategy, including early and continuous engagement with 
the FDA, adherence to rigorous study design, and thorough preparation of submission 
documents. By embracing these strategies, along with leveraging real-world evidence 
and taking advantage of accelerated approval pathways, pharmaceutical companies 
can effectively overcome the challenges of the approval process. The path from drug 
conception to FDA approval is fraught with obstacles, yet through diligent planning and 
strategic execution, the pharmaceutical industry continues to deliver innovative 
treatments that significantly improve patient outcomes. 

 


