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Pre-clinical phase 

Novel Chemical Entities (NCEs, sometimes known as New Molecular Entities or NMEs) are molecules discovered 

during the drug development process. These show promise against a specific biological target that has a role in 
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DESCRIPTION 

 

Drug development includes preclinical research on microorganisms and 

animals, filing for regulatory status, such as an investigational new drug 

application with the US Food and Drug Administration to begin human 

clinical trials, and obtaining regulatory approval with a new drug application 

to market the drug. The entire process takes more than a decade, from 

concept to preclinical testing in the lab to clinical trial development, 

including Phase I–III trials, to an approved vaccine or medicine. 
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disease. In humans, however, nothing is known regarding the NCE's safety, toxicity, pharmacokinetics, and 

metabolism. All of these criteria must be evaluated before to human clinical trials, which is the job of drug 

development. Another significant goal of drug development is to recommend the dose and schedule for use in a 

human clinical trial for the first time ("First-In-Human" (FIH) or First Human Dose (FHD), previously also known as 

"First-In-Man" (FIM)). Furthermore, drug development must determine the NCE's physical qualities, such as its 

chemical composition, stability, and solubility. Manufacturers must optimise the chemical's manufacturing process 

in order to scale up from a medicinal chemist producing milligram to kilograms and ton production. They also look 

at whether the substance can be packaged in capsules, tablets, aerosol, intramuscular injectable, subcutaneous 

injectable or intravenous forms. In preclinical and clinical research, these steps are referred to as Chemistry, 

Manufacturing, and Control (CMC). 

These are a group of tests used to identify the primary toxicity of a new substance before it is used in humans for 

the first time. An assessment of major organ toxicity (effects on the heart and lungs, brain, kidney, liver, and 

digestive system), as well as effects on other sections of the body that may be impacted by the medicine, is a legal 

obligation (e.g., the skin if the new drug is to be delivered on or through the skin). In vitro approaches (e.g., isolated 

cells) are used for preliminary testing, but many studies require the use of experimental animals to highlight the 

complicated interplay of metabolism and drug exposure on toxicity. 

 

Clinical phase 

Three or four steps are involved in clinical trials: 

 Phase I Safety and dose are determined in phase I trials, which are normally conducted on healthy 

volunteers. 

 Phase II Studies are used to provide an initial assessment of efficacy and to further investigate safety in 

small groups of patients with the ailment that the NCE is targeting. 

 Phase III trials are big, pivotal studies that are used to establish the safety and efficacy of a treatment in a 

large number of people with a specific condition. Clinical testing may be terminated at this stage if the 

NCE's safety and efficacy have been sufficiently demonstrated, and the NCE will proceed to the new drug 

application (NDA) stage. 

 Phase IV trials The FDA may need, post-market monitoring studies, after a product has been approved. 

 

Once an NCE is advanced into human clinical trials, the process of defining drug properties continues. 

Manufacturers must guarantee that any long-term or chronic toxicity, including effects on systems not previously 

monitored, are well-defined in addition to the tests required to introduce a novel vaccine or antiviral medicine into 

the clinic for the first time (fertility, reproduction, immune system, among others). 

 

If a vaccine candidate or antiviral compound passes these tests with an acceptable toxicity and safety profile and 

the manufacturer can show it has the desired effect in clinical trials, the NCE portfolio of evidence can be submitted 

for marketing approval in the countries where the manufacturer intends to sell it. This procedure is known as a 

"New Drug Application" or NDA in the United States. As evidenced in Phase II–III clinical trials, the majority of novel 

drug candidates (NCEs) fail during drug development, either because of unacceptable toxicity or because they 

simply do not prove efficacy on the targeted disease. Phase II–III clinical trials fail owing to undiscovered harmful 
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side effects (50 percent failure in Phase II cardiology trials), insufficient funding, trial design flaws, or poor trial 

execution, according to critical reviews of drug development programmers. 

 

Only 21.5 percent of medication candidates who started Phase I trials were finally approved for sale, according to a 

study encompassing clinical research in the 1980s and 1990s. Obtaining approval from Phase I to successful 

Phase III studies was less than 10% on average between 2006 and 2015, and 16% specifically for vaccines. The 

high failure rates associated with pharmaceutical development are referred to as "attrition rate," which necessitates 

early choices to "kill" in order to avoid costly failures. 


