Supplementary Online Material
Anisotropic “bumping” (additional experiment, section 2.1)
Additional experimental evidence of array anisotropy-induced flow deviation is shown in SOM Figure 1 below. The complex DLD device shown here is based on a standard parallelogram layout (Fig. 1C). It is constructed from a number of cascaded array sections where the inclination angle changes sequentially across the width and along the length of the device. Subcritical (1.9 µm) beads should transit the complex device wholly in the zigzag mode but are seen to deviate from the horizontal at interfaces between array sections (Fig 1E). In the vicinity of each of the four interface regions, the bead trajectories peak up and then down, mimicking a “bump” trajectory; yet they return to their expected horizontal zigzag mode between interfaces. 
Note that a small subset of particles seem to lock into a full bump mode between sections and follow the array inclination from one interface to the next. This is likely due to the presence of multi-bead aggregates which would present a larger effective size, above that of the critical particle size for bumping.
Initially the beads track along the horizontal, then as they approach the interface between the first two sections they trace out the local array inclination. In the upper section of the device, particles start to bump upwards at the end of the left array section, then immediately downwards at the start of the middle array section. The particles return to a horizontal trajectory in the middle of the central section before reprising their downward angle as they meet the second interface. Finally, they track upwards again at the start of the right array section. In the rightmost section of Fig. 1E, we see that the beads are caught in the bump mode throughout. We suspect that here the anisotropic flow tilt pervades throughout the array section because of its shorter length and the shorter distance to the next array transition.
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	SOM Fig. 1: (A) Photo of a DLD device etched into a silicon substrate. The full device is 25.4 mm long from the three inlets, through to the three outlets; the central rectangular DLD post array showing diffractive effects is 16 mm long x 2 mm wide and is constructed using an 11 µm pitch parallelogram array layout with an inclination of = 11.3 and lateral gaps of 3.7 µm (7.3 µm post diameters). The DLD device is further subdivided into multiple sections having both positive and negative array inclinations, each mirrored about the device centerline. The interfaces between three such array sections are shown schematically in (B). Array inclinations are indicated by the red arrows and the flow direction by the green arrows. The details of the permeable centreline can be seen in (C) and (D).  The time exposure of 1.9 µm green fluorescent beads moving through each of the six sections is shown in (E). Details of an inclination-change interface (positive to negative) are shown in the top view SEM (inset F). The beads are expected to move in a “zigzag” mode through all array sections as dc = 2.4 μm everywhere, but undergo anisotropic “bump” mode motion immediately prior to and following an interface between sections.
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Effects of anisotropy on particle paths (section 2.1 and 2.2)
[bookmark: OLE_LINK20][bookmark: OLE_LINK19][bookmark: OLE_LINK18]SOM Video 1: Video showing the mixed-bead hydrodynamic jet injected into the parallelogram DLD array described in manuscript Figures 3A & 3B. A mixture of 0.5 µm (green) and 2.7 µm (red) beads are injected through the central inlet channel as a jet between co-flowing laminar streams on either side. A monochrome intensified CCD camera (Roper Scientific, USA) was used to enable video capture of short exposure time frames. Shorter exposure times relative to the colour CCD camera also allow more detailed observation of individual bead dynamics as they move through the DLD array.  A dual emission band pass fluorescent filter set was used to image both the red and green fluorescent beads simultaneously. It is interesting to note that the particle separation in the input jet is essentially instantaneous. As the bead mixture enters the DLD array, the larger particles start bumping immediately along the  = 11.3° (ε = 1/5) array inclination, rapidly increasing their relative lateral displacement.    
SOM Video 2:  Video showing the dynamic trajectories of the 0.5 µm and 2.7 µm bead streams at the interface region between positive and negative array inclinations (again for the parallelogram devices detailed in manuscript Figures 3A & 3B.)   
SOM Video 3:  Video corresponding to the video frame sum used for Figure 3C in the manuscript, highlighting the anisotropy induced dynamics of subcritical 1.9 µm green beads added to the mixed-bead input jet.
SOM Video 4: Video showing the hydrodynamic jet of mixed beads (0.5 µm green, zigzag, and 1.9 µm green, bumping) as injected into the rotated-square DLD array described in manuscript Figure 4. 



Reduced anisotropy with increasing gap-post size ratio (section 5.2)
The simulation results presented in Figure 9C of the manuscript indicate reduced anisotropic effects for increasing gap to post diameter ratios, even for parallelogram array layouts. Here we provide some experimental evidence of this effect in a parallelogram array device. Using the same device design and photomask as presented in manuscript Figures 2 and 3, we constructed a device with much reduced pillar diameters. We combined overexpose during photolithography with an aggressive deep reactive ion etch recipe followed by thermal oxide growth and back HF backeching to build a wide gap, small post diameter version (G = 7.5µm, D = 3.5, 20 µm deep). The ratio of the lateral gap pillar diameter is therefore increased to G/D ~ 2 from a G/D ~ 0.33 in the original devices.  
This device build was used to demonstrate lymphocyte and platelet separation. SEM images show successive magnifications of the as-etched silicon post array and highlight the interface between the positive and negative array inclinations ( = 11.3 or   = 1/5) which, of course, remain unchanged in the fabrication process.
Hoescht labelled Buffy Coat cells (lymphocytes and platelets) extracted from Ficoll-Paque centrifuge whole human blood were used in the separation experiment as captured in panels E-G. The labelled cells and residual labelling dye are injected as a mixed jet into the array. The larger lymphocyte population undergoes immediate separation along the array inclination (panel E, time exposure), separating laterally from the smaller platelets and dye. A combined brightfield and fluorescent image is given in panel F (time exposure) showing the two opposing array inclinations.   Inspection the fluorescence-only image (G, time exposure), also taken at the interface, shows minimal anisotropic induced deviation from the horizontal for either the residual dye or for the platelets. (Note individual platelets trajectories are not well resolved in long-integration-time.)
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	SOM Fig. 2: (A-F) SEM images of a parallelogram array device with increased gap to pillar ratio (G = 7.5, D = 7.5, ( = ±11.3). (B-G) Fluorescent and brightfield/fluorescent time exposure images of lymphocyte and platelet separation in the device. Minimal anisotropic induced flow or particle deviation is observed in the device at the interface between positive and negative inclinations.



Anisotropy variation with post rotation (section 5.3)

	

	[bookmark: _GoBack]SOM Fig 3: Plot of anisotropy versus post rotation angle for various posts in the rotated-square array. The anisotropy values for the right-triangular post are reduced by a factor of 10 in the plot for visualisation purposes. Data is obtained from single-post simulations at discrete values of post rotation angle measured relative to the flow direction. All post sizes are such that they inscribed in a circle of diameter 10 µm in rotated-square layout with 20 µm post pitch.
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