SCIENCE ADVANCES

Fig. 4. Droplet transport demonstrations. (A) “Vertical transport,i.e., a vertically climbing water-glycerol droplet at a constant speed of 0.57 mrh(novie S4).8) “Ceiling
transport” i.e., transport of a droplet (isopropanol-ater mixture) at a constant speed of 0.57 mm %on a fully reversed (upside down) surface (movie S&)) (Mass transport
of multidispersed droplets,i.e., water droplets sprayed on an inclined traveling surface wave taken along with the wave (movie BB)Sglf-cleaning surfacgi.e., transporting
droplets picking up calcium carbonate contaminating padies (movie S7). Photo credits: (A) E.D.J. and (B to D) Y.W.

2N (for d/l =5.2, corresponding to a droplet of 4i&nd a surface droplets are not transported, possibly due to small mechanowetti
tensiong,y of 26 mN m %; see the red graph in fig. S2), which comforces for that specific droplet size or local hysteresis. However, Re-
pares positively to the first-order approximation of ~GiNifor the cause of merging with transporting droplets their size increases,
maximal forces generated using tubular actuators (estimate baselbading to an altered driving force and position and, thus, to subsé-
transport of 0.12vslugs at 17° inclination angle@j. The distance quent transport. The mechanowetting principle can be applied to a
over which the droplet can be transported in our experiment i@ry wide range of solid-fluid-vapor systems, covering almost the full
limited only by the size of the active area of the device. Enlarging tléinge of wetting angles, with the limiting exceptiorg,cf 0° and 180
area will result in larger distances traveled at the same velocity. Thé®e Supplementary Text and fig.ISR-This versatility of mechano-
observation emphasizes an advantage over static methods suate#isg is remarkable, given the fact that other methods have special
(chemical) wetting gradient®?) that are limited by the permanent pat- requirements, such as electrically conducting liquids and preferred large
tern that is imprinted on the material, which is, by definition, finite [e.gcontact angles for electrowetting or the need for fully wetting solid walls
1 cmin Chaudhury and Whitesitgework @2)]. Creating a wetting gra- to circumvent hysteresis in microchannég)(
dient that lasts over a longer distanwill reduce the applied force re-  The variation in the critical angle shown in Fig. 2A allows for a new
sulting in compromised transport properties. method of droplet sorting. By tilting the setup at a certain angle (e.qg., the
We have tested the method on several fluids (including water, isogle indicated by the dashed line in Fig. 2A), droplet sizes with a critical
propanol, and mineral oil) and found that the method is very robusingle below the threshold will not be able to travel along with the wave,
showing consistent, reproducible droplet movement for all casesile droplets that exhibit larger maximum critical angles will be trans-
tested. We demonstrate its efficiency in Fig. 4C and movie S6 by sppayted [as demonstrated for a specific situation in Fig. 2 (B and C)]. The
ing a large amount of (water) droplets of multiple sizes on the traveliognsequence is that only droplets of certain size (i.e., above the dashed
wave simultaneously. Here, we see that the transverse wave complete)ywill travel along with the wave, while the rest will slide off the
wipes the surface clean in a matter of seconds. Initially, some ofiti@ined surface. When two droplets coalesce, this selection process
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