
 

 

DISCOVERY BASIC RESEARCH 

 

Pre-Discovery. UNDERSTAND THE DISEASE OR CONDITION 

Recent advances in molecular medicine and powerful tools to enhance computational capacity 

are enabling researchers to better understand the inner workings of human disease at the 

molecular level. As our knowledge of disease increases, so does the potential of discovering 

and developing innovative medicines. Biopharmaceutical companies perform basic research 

independently and in partnership with researchers and others from across the biomedical 

research ecosystem, including disease foundations and patient groups, venture capital, and 

pre-competitive consortia. 

Personalized Medicine  

Advancements in science and technology are changing the way we define disease, develop 

drugs and prescribe treatments. Armed with a greater understanding of disease biology, it has 

become evident that a patient’s response to treatment— with respect to both safety and 

efficacy—is greatly dependent upon his or her molecular profile and genetic makeup. The 

promise of personalized medicine (or precision medicine) is to get the right treatment to the 

right patient at the right dose the first time, through the use of molecular diagnostic tests and 

targeted therapies. Personalized medicines can potentially offer patients faster diagnoses, 

fewer side effects and better outcomes. These advances offer great promise, but also add 

complexity to the R&D process. In order to ensure the safety and efficacy of personalized 

therapies that are used alongside diagnostics, clinical trial protocols must be modified and 

enhanced. This may entail the use of additional procedures and resources, as well as new or 

innovative forms of data collection. Additionally, by their very nature, the patient population 

identified to respond to targeted therapies is narrower, which makes patient recruitment 

more difficult. Despite these challenges, America’s biopharmaceutical companies are 

committed to advancing personalized medicines. In fact, a recent industry survey revealed that 

42% of new medicines in the pipeline have the potential to be personalized medicines. 

Building on Setbacks  

As researchers and scientists investigate new compounds, they are building off of a growing 

body of evidence that has accumulated over time, illuminating pathways of disease and 

providing insight into the optimal drug targets. Along the way, investigators uncover important 

milestones that may lead to new treatments, but there are also often many dead ends and 

setbacks, which may lead researchers down a new route, or force them to take a step back. 

While these stumbling blocks can be disappointing, they are an integral part of a complex 

research and development process; both the setbacks and successes provide invaluable 

knowledge that help guide and direct researchers to get one step closer to the next advance. 



 

 

 

Target Identification and Validation CHOOSE A MOLECULE TO TARGET WITH A DRUG  

Armed with an idea, researchers work to identify biological targets for a potential medicine. A 

drug target is a molecular structure in the body that, when it interacts with a potential drug 

compound, produces a clinical effect (treatment or prevention of a disease, for example). The 

investigators conduct studies in cells, tissues and animal models to determine whether the 

target can be influenced by a medicine. Target validation is crucial to help scientists identify 

the most promising approaches before going into the laboratory to develop potential drug 

candidates, increasing the efficiency and effectiveness of the R&D process.  

 

Drug Discovery FIND A PROMISING MOLECULE (A “LEAD COMPOUND”) THAT COULD 

BECOME A NEW MEDICINE  

After learning more about the underlying disease pathway and identifying potential targets, 

researchers then seek to narrow the field of compounds to one lead compound – a promising 

molecule that could influence the target and, potentially, become a medicine. They do this in a 

variety of ways, including creating a molecule from living or synthetic material, using high-

throughput screening techniques to select a few promising possibilities from among thousands 

of potential candidates, identifying compounds found in nature, and using biotechnology to 

genetically engineer living systems to produce disease-fighting molecules. Even at this early 

stage, investigators are already thinking about the final product, and how it will be 

administered to patients (for example, whether it is taken in pill form, injected, or inhaled). In 

turn, they must also consider the formulation (the design of dosage forms) of a medicine and 

how easily it can be produced and manufactured. 

Most important developments in medical science typically begin in laboratories, such as the 

discovery of specific new biological molecules, processes or pathways or innovative 

applications of existing knowledge, that in most of the cases, have limited effect beyond 

meeting a fairly narrow research goal.  

The Research Ecosystem Drives Innovation 

The close and synergistic relationship between sectors in the biopharmaceutical research 

ecosystem is among our greatest strength in ensuring a robust national biomedical research 

capacity, making the United States the worldwide leader in biopharmaceutical innovation. 

Drug discovery and development occurs as a result of many forms of collaboration, with 

learnings emerging from many disciplines as the result of multiple feedback loops. 

Biopharmaceutical companies have formed a growing number of formal and informal 

partnerships with researchers in government, academic, patient and disease groups, and 

others in the biomedical ecosystem. Each partner brings different strengths and expertise to 



 

 

the partnership but all have the same goal of improving health outcomes for patients in the 

United States and around the world. Partnerships range from basic research, to identifying 

drug targets, to collaborations around innovative clinical trials. While the basic science 

providing a foundation to discover and develop drugs is often initiated in academia, industry 

often partners and contributes to basic research. It is primarily the biopharmaceutical industry 

where the crucial disciplines of medicinal chemistry, process chemistry and formulation, drug 

metabolism and pharmacokinetics, and safety sciences are practiced at a scale and level of 

integration necessary in order to bring a new medicine to the patients that need them. Studies 

that document the complementary roles of the public and private sectors have demonstrated 

that between 67% and 97% of drug development is conducted by the private sector. 

The Importance of Strong Intellectual Property Protections 

 Intellectual property (IP) protections provide incentives for companies to make the long, 

costly investments that lead to medical advances and balances those with the desire for 

increased competition by timely entry of generics and biosimilars. Strong IP protections, in the 

form of patents and exclusivity, provide the opportunity for companies to potentially recoup 

investments made to develop new medicines and to fund future research. Patents grant 

inventors the exclusive right with respect to their inventions without others being able to copy 

and sell it for a set period of time. Data exclusivity (DE)* runs concurrently with patents and 

prohibits third parties for a set period of time from using or relying upon an innovator’s 

valuable clinical data to obtain FDA approval for their product. There are also two key targeted 

incentives: • Under the Best Pharmaceuticals for Children Act, companies can receive an 

additional six months of exclusivity upon the completion and submission of pediatric studies 

that meet the terms of a written request from FDA. • Under the Orphan Drug Act, seven years 

of market exclusivity (i.e., another product for same disease or condition cannot be approved 

during the seven years) is available to the first sponsor obtaining FDA approval of a designated 

drug to treat a rare disease or condition *FDA grants five years of DE after initial approval for 

small molecule drugs (new chemical entities); up to three years for new uses or other 

conditions of use; and twelve years for biologic medicines. 

 

Early Safety Tests PERFORM INITIAL TESTS ON PROMISING COMPOUNDS 

 Establishing the safety of a drug before use in humans begins early in the development 

process, as lead compounds go through a series of tests to provide a preliminary assessment of 

safety. Scientists assess how the body processes the investigational compound, also referred 

to as pharmacokinetics. They also evaluate the impact the investigational compound has on 

various functions within the body, or the pharmacodynamics. Successful drugs must be: 

 • Absorbed into the bloodstream. 

• Distributed to the proper site of action in the body. 



 

 

• Metabolized efficiently and effectively. 

• Successfully excreted from the body. 

• Demonstrated to be not toxic in the tests performed.  

Normally performed in living cells, in animals and via computational models, these studies help 

researchers prioritize lead compounds early in the discovery process.  

 

Lead Optimization ALTER THE STRUCTURE OF LEAD CANDIDATES TO IMPROVE PROPERTIES  

Lead investigational compounds that survive the initial screening are then “optimized,” or 

altered to make them more effective and safer. By changing the structure of a compound, 

scientists can give it different properties. For example, they can make a compound less likely 

to interact with other chemical pathways in the body, thus reducing the potential for side 

effects. Hundreds of different variations or “analogues” of the initial leads are produced and 

tested. The resulting compound is the candidate drug which will undergo years of further 

testing and analysis before potentially being reviewed and assessed for approval by the U.S. 

Food and Drug Administration (FDA). 
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