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a b s t r a c t

Under water-rich conditions, small amphiphilic and hydrophobic
drug molecules self-assemble into supramolecular nanostructures.
Thus, substantial modifications in their interaction with cellular
structures and the ability to reach intracellular targets could hap-
pen. Additionally, drug aggregates could be more toxic than the
non-aggregated counterparts, or vice versa. Moreover, since self-
aggregation reduces the number of effective ‘‘monomeric” mole-
cules that interact with the target, the drug potency could be
underestimated. In other cases, the activity could be ascribed to
the non-aggregated molecule while it stems from its aggregates.
Thus, drug self-assembly could mislead from drug throughput
screening assays to advanced preclinical and clinical trials.
Finally, aggregates could serve as crystallization nuclei. The impact
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that this phenomenon has on the biological performance of active
compounds, the inconsistent and often controversial nature of the
published data and the need for recommendations/guidelines as
preamble of more harmonized research protocols to characterize
drug self-aggregation were main motivations for this review.
First, the key molecular and environmental parameters governing
drug self-aggregation, the main drug families for which this phe-
nomenon and the methods used for its characterization are
described. Then, promising nanotechnology platforms investigated
to prevent/control it towards a more efficient drug development
process are briefly discussed.

� 2016 Elsevier Ltd. All rights reserved.
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1. Introduction

1.1. The challenge of drug development

New drug development is a long and tortuous process characterized by high attrition rates [1,2].
Only one out of 10,000 new chemical entities (NCEs) reaches the market after approximately 15 years
of research [3]. The Tufts Center for the Study of Drug Development recently estimated that the aver-
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