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ABSTRACT 

US FDA's commitment to advancing public health through regulatory science and translational 

medicine is paramount in ensuring the safety, efficacy, and timely availability of medical 

products. Regulatory science encompasses the application of scientific principles to inform 

regulatory decision-making, while translational medicine focuses on translating research 

discoveries into tangible medical interventions. USFDA plays a pivotal role in this field by 

actively collaborating with stakeholders, researchers, and industry experts to develop and 

implement rigorous regulatory standards. By fostering innovation and streamlining the 

approval process, the FDA expedites access to novel therapies without compromising patient 

safety. Through its dedication to translational medicine, the FDA facilitates the translation of 

groundbreaking research into practical applications, addressing unmet medical needs and 

improving patient outcomes. Expedited pathways and breakthrough designations further 

accelerate the development and review of promising treatments, providing hope for patients 

facing serious or life-threatening conditions. This study explores the critical role of the FDA in 

regulatory science and translational medicine and its significant impact on public health 

advancement by striking a balance between innovation and risk assessment, the FDA remains 

at the forefront of regulatory agencies worldwide, safeguarding public health while fostering 

the progress of transformative medical solutions. 
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INTRODUCTION 

The term "translation" is widely used to 

describe the process through which a 

biological observation gets transformed into 

an intervention that improves health. 

"Translational science" is the study of the 

translational process in order to define its 

guiding scientific principles, thereby 

shifting translation from empiricism to 

predictivity, as it has in other sciences before 

it [1]. Translational science, like all sciences, 

begins with findings that cannot be 

explained by present theory; in this case, the 

observation that the avalanche of successful 

fundamental discoveries has not resulted in 

the anticipated therapeutic windfall. 

Understanding and correcting the causes of 

this apparent discrepancy is critical to 

science's promise of reaching all people in 

need, and it will have a significant impact on 

how the public perceives science the success 

of the medical science enterprise and their 

investment in it [2]. 

Origin of OTS: 

 The Office of Translational Sciences 

(OTS) in collaboration with the 

Office of Communications 

(OCOMM) in the Centre for Drug 

Evaluation and Research (CDER) 

[3]. 

 It features new developments, 

opportunities, and initiatives in 

regulatory science, with the goal of 

advancing medical product 

development [4]. 

 The OTS Immediate Office supports 

translational medicine efforts for 

CDER and leads the areas of 

technology transfer, data mining, 

health information technology, 

science and research oversight and 

knowledge management [5]. 

Need of Translational science: 

The term "translational science" has been 

used to describe the practise of a variety of 

scientific disciplines (chemistry, 

biostatistics, regulatory, clinical trials, etc.) 

to do translation for a specific target or 

disease; however, NCATS uses the term to 

describe the study of translation itself, as a 

means to accelerate progress in translation 

performance [6]. NCATS defines science as 

an "intellectual and practical activity 

encompassing the systematic study of the 

structure and behaviour of the physical and 

natural world through observation and 

experimentation." [7] 

Core function of USFDA on Office of 

Translational science: 

 The Office of Translational Sciences 

(OTS) supports the mission of the 

U.S. Food and Drug Administration 

(FDA) through a variety of efforts, 

including by contributing directly to 

drug evaluation and supporting the 
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advancement of science by 

facilitating the conduct of research 

throughout the medical product life 

cycle [8].  

 Perform core regulatory review 

efforts and applied regulatory 

research, facilitate scientific 

collaborations, and manage 

intramural and extramural research 

programs [9].  

 In addition to engaging directly with 

government and nongovernment 

entities to develop methods, 

approaches, tools, and standards to 

streamline drug development, OTS 

helps other offices in CDER develop 

collaborations with non-FDA 

researchers to stimulate innovation 

in the development, manufacture, 

and safe use of drugs [10]. 

OTS Organization Chart: 

 
Figure 1: Office Of Translational Science Organization Chart 

 

Office of Administrative Operations 

(OAO)  

OAO provides internal customer service 

support to enable the OTS scientific, 

medical, and technical staff to focus on our 

mission with fewer administrative burdens 

[11].  

Office of Biostatistics (OB)  

OB plays a central role in promoting 

innovative, science-based, quantitative 

decision-making throughout the drug 

development life cycle. To support CDER’s 

mission, OB provides statistical leadership, 

expertise, and advice to ensure that safe and 

effective drugs are available to the American 

people [12]. 

Office of Clinical Pharmacology (OCP)  

OCP advances development of innovative 

new medicines by applying state-of-the-art 

regulatory science and clinical 

pharmacology principles. We promote 

therapeutic optimization and 

individualization through best practices in 

research, policy development, and drug 
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evaluation throughout the product life cycle 

[13]. 

Office of Computational Science (OCS)  

OCS provides CDER reviewers with 

innovative, reliable solutions to improve and 

strengthen the scientific review process by 

integrating data, tools, and training [14]. 

Office of Study Integrity and Surveillance 

(OSIS)  

OSIS ensures that data supporting 

regulatory decisions are reliable by 

conducting and directing inspections of 

bioavailability/bioequivalence and 

nonclinical good laboratory practice studies 

submitted to FDA [15]. 

Immediate Office (IO)  

The IO supports five suboffices in OTS and 

engages in activities that focus on business 

transformation strategy; data analytics and 

technology assistance; data mining; 

guidance, policy, and communications; 

health information technology; knowledge 

management; strategic partnerships and 

technology transfer; science and research 

oversight; scientific collaborations; and 

training and career development [16]. 

OTS Efforts to Support Drug 

Development: 

 Regulatory Review Capacity and 

Expertise  

 Inspectional Capacity and Expertise  

 Regulatory Science Research  

 Guidance and Policy  

 Stakeholder Engagement  

 Pilot Programs/ Innovative 

Approaches and Tools Knowledge 

Management and Communication 

[17]

 
 

 
Figure 2: Map For Translational 

 

I. Basic Science Research and Target Identification 

II. Target Pharmacology and Biomarker development

III. Lead Identification

IV.  Lead optimization, candidate selection, IND-enabling studies, 
scale –up for manufacturing

V. Clinical research and development

VI. Regulatory review

VII. Post marketing
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Functions of OTS: 

 Promoting scientific collaboration 

and innovation in drug regulatory 

review across the Centre for Drug 

Evaluation and Research (CDER) 

 Assuring the validity of clinical trial 

design and analysis in regulatory 

decision-making  

 Developing and applying 

quantitative and statistical 

approaches to decision making in the 

regulatory review process 

 Ensuring alignment of CDER 

research with CDER goals  

 Serving the CDER scientific 

community in establishing 

technology transfer agreements that 

are vital to collaboration with the 

broader scientific community  

 Maintaining knowledge 

management databases that can be 

the basis of improvements in the 

regulatory review process  

 Overseeing 

bioavailability/bioequivalence and 

nonclinical inspections to help 

ensure the availability of safe and 

effective new and generic drugs [18] 

Addressing Public Health 

Emergencies: 

 OTS continued its efforts to help 

curb the COVID-19 pandemic. Staff 

expedited the review of monoclonal 

antibodies and antivirals by 

providing drug development 

guidance, supporting dose 

optimization, extrapolating data to 

paediatric populations, developing 

models, and helping to determine 

drug product efficacy in the presence 

of emerging variants. 

 OTS creates and makes available 

sources of knowledge that enhance 

operational efficiency and regulatory 

decision-making. The office also 

cultivates a variety of dynamic 

collaborations with internal and 

external stakeholders to advance 

solutions to our most pressing 

challenges [19]. 

Translate Knowledge into Sound Dosing 

Recommendations: 

 Evaluated drug candidacy by 

comparing in vitro antiviral activity 

in relation to clinically achievable 

concentrations for repurposed drugs  

 Explored relationships between drug 

exposure and disease severity to 

better understand effects of COVID-

19 on pharmacokinetics to inform 

treatment regimens  

 Integrated known pharmacokinetic 

and pharmacodynamic information, 

mechanism of action, in vitro 

activity, neutralization assays, viral 

dynamics, preclinical animal 

efficacy models, and prior clinical 
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experience to predict safe and 

efficacious dosing regimens  

 Used predictive modelling 

incorporating 

antiviral/neutralization activity 

against variants, duration of 

protection, and exposure targets to 

inform alternative routes of 

administration and dosing strategies 

for prevention [20]. 

Expand Treatment Options for Diverse 

Populations: 

 Applied knowledge of 

pharmacodynamic response 

(interleukin levels and receptor 

saturation) in COVID-19 pneumonia 

to evaluate proposed dosing 

regimens in paediatric patients  

 Evaluated weight-based dosing 

strategies in adult patients to ensure 

adequate exposure to COVID-19 

treatments  

 Recommended pharmacokinetic 

sampling strategies and integrated 

mechanism of action, 

pharmacokinetic, and 

exposure/response information to 

inform dosing in patients with renal 

impairment  

 Used 

pharmacokinetic/pharmacodynamic 

knowledge and supportive 

modelling to understand the effect of 

patient factors, such as acute lung 

injury and conditions of high-risk 

disease, on treatment selection and 

dosing  

 Utilized data from clinical studies, 

extrapolation, and model-informed 

methods to derive dosing 

recommendations for paediatric 

patients for treatment and prevention 

of COVID-19 [21]. 

Formulate Strategies to Mitigate Risk: 

 Encouraged comprehensive drug-

drug interaction (DDI) evaluation 

strategies, model-informed methods, 

and protocol modifications to lessen 

drug interaction liability  

 Evaluated alternative routes of 

administration using 

pharmacokinetic data, viral load 

reductions in patients, safety 

findings, and simulated dosing 

scenarios to ensure adequate 

exposure and reduce treatment 

delays  

 Identified cardiac toxicity signals 

related to active metabolite 

concentrations and accumulation  

 Optimized sampling approaches to 

assess the relationship between 

maximum concentration and 

unintended immunosuppressive 

effects  
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 Provided advice on ex vivo cardiac 

studies and clinical protocol design 

to characterize proarrhythmic 

potential and cardiac risk [22] 

CONCLUSION 

Regulatory Science Translational Medicine 

stands as a testament to the FDA's resolute 

commitment to advancing public health. 

Through this dynamic approach, the FDA 

has demonstrated its adaptability and 

foresight in navigating the rapidly evolving 

landscape of medical science and 

technology. By embracing innovative 

methodologies and collaborative 

partnerships, the FDA has expedited the 

translation of cutting-edge research into 

tangible solutions that benefit patients and 

consumers alike. This commitment to 

efficiency does not come at the expense of 

safety; rather, it reinforces the agency's 

dedication to upholding rigorous scientific 

standards and safeguarding the well-being 

of the public. The FDA's emphasis on 

transparency and communication has 

fostered trust among stakeholders, ensuring 

that decisions are rooted in evidence and 

publicly accountable. By engaging with the 

industry, academia, and global regulatory 

bodies, the FDA strengthens its ability to 

address emerging health challenges with a 

comprehensive and internationally 

harmonized approach. As the world faces 

unprecedented health threats and 

opportunities, the FDA's dedication to 

Regulatory Science Translational Medicine 

paves the way for transformative 

advancements in medicine. From gene 

therapies and personalized medicine to 

digital health innovations, the FDA remains 

at the forefront of regulatory science, 

enabling the responsible and timely 

integration of breakthroughs into healthcare 

practice. Looking forward, the FDA's 

commitment to advancing public health 

through Regulatory Science Translational 

Medicine will continue to shape a healthier, 

more resilient society. As research and 

technology continue to evolve, the agency's 

proactive and patient-centric approach will 

play a pivotal role in promoting innovation 

while ensuring the utmost safety and 

efficacy of medical products for the benefit 

of the nation and the global community. 

ACKNOWLEDGEMENT 

Author wants to acknowledge the 

management of SRM college of pharmacy, 

SRM Institute of  

Science and technology for their valuable 

support. 

CONFLICT OF INTEREST 

The authors declared that there is no conflict 

of interest. 

REFERENCES: 

[1] Austin CP. Opportunities and 

challenges in translational science. 

Clinical and Translational Science. 

2021 Sep;14(5):1629-47. 



Syed Areef H And Raju Kamaraj*                                                                                                                Review Article 
 

 
4032 

IJBPAS, August, 2024, 13(8) 

[2] Kaufmann P, Pariser AR, Austin C. 

From scientific discovery to 

treatments for rare diseases–the view 

from the National Center for 

Advancing Translational Sciences–

Office of Rare Diseases Research. 

Orphanet Journal of Rare Diseases. 

2018 Dec; 13:18. 

[3] Vogel AL, Knebel AR, Faupel-

Badger JM, Portilla LM, Simeonov 

A. A systems approach to enable 

effective team science from the 

internal research program of the 

National Center for Advancing 

Translational Sciences. Journal of 

Clinical and Translational Science. 

2021;5(1): e163. 

[4] Schneider M, Kane CM, Rainwater 

J, Guerrero L, Tong G, Desai SR, 

Trochim W. Feasibility of common 

bibliometrics in evaluating 

translational science. Journal of 

Clinical and Translational Science. 

2017 Feb;1(1):45-52. 

[5] Smith C, Baveja R, Grieb T, 

Mashour GA. Toward a science of 

translational science. Journal of 

Clinical and Translational Science. 

2017 Aug;1(4):253-5. 

[6] Speicher LA, Fromell G, Avery S, 

Brassil D, Carlson L, Stevens E, 

Toms M. The critical need for 

academic health centers to assess the 

training, support, and career 

development requirements of 

clinical research coordinators: 

recommendations from the Clinical 

and Translational Science Award 

Research Coordinator Taskforce. 

Clinical and translational science. 

2012 Dec;5(6):470-5. 

[7] Pariser AR, Gahl WA. Important role 

of translational science in rare 

disease innovation, discovery, and 

drug development. Journal of 

general internal medicine. 2014 Aug; 

29:804-7. 

[8] Haynes B, Brimacombe K, Hare C, 

Faupel-Badger J. The national center 

for advancing translational sciences’ 

intramural training program and 

fellow career outcomes. CBE—Life 

Sciences Education. 

2020;19(4):ar51. 

[9] Gilliland CT, Sittampalam GS, 

Wang PY, Ryan PE. The translational 

science training program at NIH: 

Introducing early career researchers 

to the science and operation of 

translation of basic research to 

medical interventions. Biochemistry 

and Molecular Biology Education. 

2017 Jan 2;45(1):13-24. 

[10] Bernstam EV, Shireman PK, 

Meric‐Bernstam F, N Zozus M, 

Jiang X, Brimhall BB, Windham 

AK, Schmidt S, Visweswaran S, Ye 

Y, Goodrum H. Artificial 



Syed Areef H And Raju Kamaraj*                                                                                                                Review Article 
 

 
4033 

IJBPAS, August, 2024, 13(8) 

intelligence in clinical and 

translational science: Successes, 

challenges and opportunities. 

Clinical and translational science. 

2022 Feb;15(2):309-21. 

[11] CTSA Principal Investigators. 

Preparedness of the CTSA's 

structural and scientific assets to 

support the mission of the National 

Center for Advancing Translational 

Sciences (NCATS). Clinical and 

translational science. 2012 

Apr;5(2):121-9. 

[12] Kost RG, Reider C, Stephens MJ, 

Schuff KG. Research subject 

advocacy: program 

implementation and evaluation at 

clinical and translational science 

award centers. Academic medicine: 

journal of the Association of 

American Medical Colleges. 2012 

Sep;87(9):1228. 

[13] Robertson D, Williams GH, 

editors. Clinical and translational 

science: principles of human 

research. Academic Press; 2009 

Mar 2. 

[14] Solari EJ, Terry NP, Gaab N, Hogan 

TP, Nelson NJ, Pentimonti JM, 

Petscher Y, Sayko S. Translational 

science: A road map for the science 

of reading. Reading Research 

Quarterly. 2020 Sep;55: S347-60.  

[15] https://www.fda.gov/about-

fda/center-drug-evaluation-and-

research-cder/office-translational-

sciences Accessed on (01-08-2023) 

[16] https://www.fda.gov/media/16994

6/download Accessed on (01-08-

2023) 

[17] Rosenberg RN. Translating 

biomedical research to the bedside: 

A national crisis and a call to 

action. JAMA. 2003; 289:1305-

1306. 

[18] Zerhouni EA. Translational and 

clinical science–time for a new 

vision. N Engl J Med. 2005; 

353:1621-1623. 

[19] Wadman M. NIH director grilled 

over translational research centre. 

Nature News Blog. 2012; Mar 20. 

http://blogs.nature.com/ 

news/2012/03/nih-director-grilled-

over-translational-research-

center.html 

[20] National Research Council (US) 

Committee on A Framework for 

Developing a New Taxonomy of 

Disease. Toward Precision 

Medicine: Building a Knowledge 

Network for Biomedical Research 

and a New Taxonomy of Disease. 

Washington, DC: National 

Academies Press (US); 2011. 

[21] Meibohm B, Läer S, Panetta JC, 

Barrett JS. Population 



Syed Areef H And Raju Kamaraj*                                                                                                                Review Article 
 

 
4034 

IJBPAS, August, 2024, 13(8) 

pharmacokinetic studies in 

pediatrics: issues in design and 

analysis. The AAPS journal. 2005 

Jun;7: E475-87. 

[22] Gomez-Mantilla JD, Huang F, 

Peters SA. Can Mechanistic Static 

Models for Drug-Drug Interactions 

Support Regulatory Filing for 

Study Waivers and Label 

Recommendations? Clinical 

Pharmacokinetics. 2023 

Mar;62(3):457-80.

 

 

 

 


