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Chapter 1 Drug Discovery, Design
and Development

1.1 Drug Discovery

Drug discovery is a very time-consuming and expensive process.
Estimates of the average time required to bring a drug to the market
range from 12~15 years at an average cost of about $800 million.
For approximately every 10 000 compounds that are evaluated in
animal studies, 10 will make it to human clinical trials in order to get
1 compound on the market. The clinical trials consist of three phases
prior to drug approval: phase I (generally a few months to a year and

a half) evaluates the safety, tolerability (dosage levels and side
effects), pharmacokinetic properties, and pharmacological effects in

20~100 healthy volunteers; phase Il phase III (about 1—~3 years)
assesses the effectiveness of the drug, determines side effects and

other safety aspects, and clarifies the dosing regimen in a few
hundred diseased patients in clinics and hospitals that establishes the
efficacy of the drug and monitors adverse reactions from long-term
use. Once the new drug application (NDA) is submitted to the Food
and Drug Administration (FDA), it can be several months to several
years before it is approved for commercial use. Phase IV studies are
considered to be the results found with a drug that has already been
allowed onto the drug market and is in general use. Drug candidates

(or new chemical entities, NCE, as they are often called) that fail late
in this process result in huge, unrecovered financial losses for the
company. This is why the cost to purchase a drug is so high. It is not
that it costs that much to manufacture that one drug, but that the
profits are needed to pay for all of the drugs that fail to make it to

market after large sums of research funds have already been
expended.

In general, drugs are not discovered. What is more likely
discovered is known as a lead compound. The lead is a prototype

compound that has a number of attractive characteristics, such as the
desired biological or pharmacological activity, but may have other
undesirable characteristics, for example, high toxicity,
biological difficulties,

other

activitics, absorption

insolubility, or
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