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Drug discovery and development is a complex, lengthy process and failure of a candidate
molecule can occur as a result of a combination of reasons, such as poor pharmacokinetics, lack
of efficacy, or toxicity. Drugs compromise the numerous, sometimes competing objectives so that
the benefits to patients outweigh potential drawbacks and risks [1]. Computer-aided drug design,
widely known as de novo design, involves searching an immense space of feasible, drug-like
molecules to select those with the highest chances of becoming drugs [2]. Traditionally, de novo
design has focused on a single objective and ignored the presence of the multiple objectives
required for drug-like behavior. Recently, methods have appeared in the literature that attempt to
design molecules that satisfy multiple predefined objectives [3]. In this presentation we briefly
review these methods and then describe a new multi-objective optimization algorithm that
combines evolutionary techniques with graph-theory to directly manipulate molecular graphs and
designh molecules satisfying one or more objectives. We conclude with the presentation of the
results produced by the application of our method to the in silico design of molecules satisfying

one and two objectives.
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