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BIOPHARMACEUTICAL RESEARCH & DEVELOPMENT PROCESS

DISCOVERY
BASIC RESEARCH

Scientists in biopharmaceutical research companies, government, academia and for-profit research institutions contribute to

understanding of the disease and potential drug targets.

DRUG DISCOVERY

Researchers create a new molecule or select an existing molecule as the starting point, then perform tests on that molecule and
optimize it to maximize its effect. They then move forward with one or more drug candidates.

PRECLINICAL

Researchers test extensively to determine if the drug is safe enough for studies in humans using lab and animal models.

CLINICAL DEVELOPMENT
IND SUBMITTED

The company provides FDA with an investigational new drug application (IND), which contains all preclinical testing results and
plans for clinical testing, so the FDA can determine if the drug is safe enough to move to human trials.

CLINICAL TRIALS

The candidate drug is assessed for safety and efficacy in three phases of clinical trials, usually beginning with tests in a small
group of healthy volunteers, and then moving into larger groups of patients.

NDA/BLA SUBMITTED

The sponsor submits a new drug application (NDA) or biologics license application (BLA) to the FDA requesting approval to
market the drug. These applications contain the results and data analysis from the entire clinical development program and
earlier preclinical testing, as well as the proposed labeling and manufacturing plans of the new medicine.

FDA REVIEW

The FDA reviews the NDA or BLA submission to determine if the drug can be approved for patients to use. They may solicit the

opinion of an independent advisory committee.

FDA APPROVAL

Following comprehensive reviews of the medicine’s safety and efficacy, the FDA will either approve the medicine or request
additional studies. If the medicine is approved, formulation, scale-up, and manufacturing of the medicine will get underway.

ONGOING STUDY OF THE MEDICINE

POST-APPROVAL RESEARCH AND MONITORING

The company monitors the drug as it is used in the larger population to capture any unexpected serious side effects and to
accumulate additional data, both through formal clinical studies and through the collection of real-world evidence, which may
reveal greater therapeutic potential in other indications, formulations, combinations, etc.

TOTAL
How much: $2.6 billion on average*
How long: at least 10 years on average

*In 2015, the average R&D cost required to bring a new, FDA-approved medicine to patients is estimated to be $2.6 billion over the
past decade (in 2013 dollars), including the cost of the many potential medicines that do not make it through to FDA approval.
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