
Lecture 15. The development of new drugs by using the omics technologies. 

 

Learning outcomes: 

Explain the each step of the drug development by using different “omics” technologies, give the 

specific examples. 

 

Drug development is the process of bringing a new pharmaceutical drug to the market once a 

lead compound has been identified through the process of drug discovery. The entire process – 

from concept through preclinical testing in the laboratory to clinical trial development, 

including Phase I–III trials – to approved vaccine or drug typically takes more than a decade. 

In the fields of medicine, biotechnology and pharmacology, drug discovery is the process by 

which new candidate medications are discovered.  

In drug development, preclinical development, also named preclinical studies and nonclinical 

studies, is a stage of research that begins before clinical trials (testing in humans) can begin, and 

during which important feasibility, iterative testing and drug safety data are collected, typically 

in laboratory animals. 

The main goals of preclinical studies are to determine a starting, safe dose for first-in-human 

study and assess potential toxicity of the product, which typically include new medical devices, 

prescription drugs, and diagnostics. 

On average, only one in every 5,000 compounds that enters drug discovery to the stage of 

preclinical development becomes an approved drug. 

Each class of product may undergo different types of preclinical research. For instance, drugs 

may undergo pharmacodynamics (what the drug does to the body) (PD), pharmacokinetics 

(what the body does to the drug) (PK), ADME, and toxicology testing. This data allows 

researchers to allometrically estimate a safe starting dose of the drug for clinical trials in humans. 

Medical devices that do not have drug attached will not undergo these additional tests and may 

go directly to good laboratory practices (GLP) testing for safety of the device and its 

components. Some medical devices will also undergo biocompatibility testing which helps to 

show whether a component of the device or all components are sustainable in a living model. 

Most preclinical studies must adhere to GLPs in ICH Guidelines to be acceptable for submission 

to regulatory agencies such as the Food & Drug Administration in the United States. 

Typically, both in vitro and in vivo tests will be performed. Studies of drug toxicity include 

which organs are targeted by that drug, as well as if there are any long-term carcinogenic effects 

or toxic effects causing illness. 

The information collected from these studies is vital so that safe human testing can begin. 

Typically, in drug development studies animal testing involves two species. The most commonly 

used models are murine and canine, although primate and porcine are also used. 

Clinical trials involve three or four steps: 

Phase I trials, usually in healthy volunteers, determine safety and dosing. 

Phase II trials are used to get an initial reading of efficacy and further explore safety in small 

numbers of patients having the disease targeted by the NCE. 

Phase III trials are large, pivotal trials to determine safety and efficacy in sufficiently large 

numbers of patients with the targeted disease. If safety and efficacy are adequately proved, 

clinical testing may stop at this step and the NCE advances to the new drug application (NDA) 

stage. 

Phase IV trials are post-approval trials that are sometimes a condition attached by the FDA, also 

called post-market surveillance studies. 

 

The questions for self - control: 

1. Explain the each step of the drug development  

2. How the “omics” technologies are used for the development of new drugs? Give the specific 

examples. 
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