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1. Introduction

The process of drug discovery has long since been a sporadic and laborious endeavor. On average, a 

new drug takes 10-15 years and US$1-2 billion before it is readily available in the clinic [1]. Even with the 

substantial amount of time and money invested in drug discovery, approximately 90% of targets never 

make it out of the laboratory [2]. While there are many reasons that a prospective drug fails 

preclinically, there is a significant need for a more efficient, accurate, and comprehensive process to 

identify, characterize, and test prospective molecules for drug discovery. The emergence of new 

technology and artificial intelligence (AI) may be the key to identifying new drugs more productively 

and with a higher success rate.

Figure 1: The large majority of prospective drug candidates fail before being investigated in a 
clinical trial. The small percentage of molecules that are deemed clinically relevant take over a 
decade and cost billions of dollars before they are approved for use. 

Approximately 90% of prospective drug 

candidates never make it out of the 

preclinical phase 

10% - The small percentage of drugs that 

enter clinical trials take 10-15 years and 

approximately US$1-2 Billion to become 

available in the clinic
90%

10%

2. Traditional Drug Discovery Process

The effort in drug discovery has largely been focused on selecting the best lead drug candidate to 

achieve adequate clinical efficacy. Unfortunately, selecting the best molecule can oftentimes be 

ambiguous and inconclusive. When a disease is initially being characterized, oftentimes there can be a 

single protein or process that is attributed to its cause. The first step in drug discovery is identifying that 

disease-specific protein or process that would lead to meaningful management. Once identified, that 

malfunctioning protein or biological process becomes the target because, if corrected, the disease or 

symptoms could be minimized or even eradicated. In order to identify the target, genomics, 

bioinformatics, and systems biology are often utilized.
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