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In this review we discuss the current state of the art in evaluating the fabrication
and performance of biomimetic superhydrophobic materials and their applications in
engineering sciences. Superhydrophobicity, often referred to as the lotus effect, could be
utilized to design surfaces with minimal skin-friction drag for applications such as self-
cleaning and energy conservation. We start by discussing the concept of the lotus effect and
continue to present a review of the recent advances in manufacturing superhydrophobic
surfaces with ordered and disordered microstructures. We then present a discussion on the
resistance of the air–water interface to elevated pressures—the phenomenon that enables a
water strider to walk on water. We conclude the article by presenting a brief overview of
the latest advancements in studying the longevity of submerged superhydrophobic surfaces
for underwater applications.

© 2011 Académie des sciences. Published by Elsevier Masson SAS. All rights reserved.

1. Introduction

Several design ideas have been inspired by nature. Biological mechanisms can be studied to engineer systems for mod-
ern industrial applications. The lotus leaf possesses a peculiar water-repellent characteristic that enhances the mobility of
droplets for self-cleaning purposes [1]. A similar effect, i.e. superhydrophobicity, enables a water strider to walk on wa-
ter [2]. When a superhydrophobic surface is fully submersed in water, it entraps air in its pores resulting in the formation
of air pockets between the solid surface and water. The entrapped air is separated from water with a thin interface anchored
on the solid walls and stretched due to surface tension forces. It has been observed that a moving body of water “slips”
over an air–water interface, whereas it “sticks” to a solid surface [3]. Therefore, if the percentage of the surface covered by
air pockets is sufficiently high, a superhydrophobic surface can cause the so-called “slip effect”, resulting in a reduction in
the skin-friction drag exerted on the surface [3]. As long as the air pockets exist, the surface remains hydrophobic. In other
words, the degree of hydrophobicity and the beneficial effects are diminished by the reduction of the amount of entrapped
air. The longevity of a superhydrophobic surface—how long the surface can maintain the air pockets—is critical, especially
in underwater applications.

Engineered superhydrophobic surfaces are often comprised of microridges or microposts arranged in an ordered con-
figuration on a solid flat surface. These surfaces have been extensively studied and developed to produce slip effect [4].
Large-scale manufacturing of such surfaces, however, is prohibitively expensive. On the contrary, surfaces manufactured by
random deposition of hydrophobic particles [5–7] or fibers [8–11] could offer more cost-effective alternatives for production
of large superhydrophobic surfaces, as will be discussed later in this article.

In the next section, we discuss the lotus leaf effect and the underlying fluid mechanics of slip effect. In Section 3, we
review the different manufacturing techniques used for fabrication of superhydrophobic surfaces. In Section 4, we discuss
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