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Numerical calculations of the hydraulic resistance of the horizontal nanochannel and the

Nanoslit-Chip.

In case of horizontal nanochannel, the hydraulic resistance (Rnydrauiic) iS described as follows:
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where, w is fluid viscosity; h, I, and w are height, length, and width of horizontal nanochannel,
respectively. In order to compare with Nanoslit-Chip, we estimate the Rpydraulic Of horizontal
nanochannel using the following values:

height (h) = 800 nm, width (w) = 1 mm, length (I) = 10 um.

In case of Nanoslit-Chip, the hydraulic resistance (Rnydraulic) Of the nanoslit membrane is de-

scribed as follows:
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Because the hydraulic resistance of the nanoslit membrane is consisted of parallel nanoslit
channels, Ruydrauiic is divided by the number of nanoslits (N) as shown in (2). We estimate the
Rhydraulic OF nanoslit membrane using the following values:

nanoslit width (w) = 800 nm, length (l) = 18 um, depth (d) = 2 wm, number of nanoslits (N) =
4300.

The volumetric flow rate (Qfiow rate) 1S calculated by Qsiow rate = Rnydrautic X P. The volume flow
rate of Nanoslit-Chip is about 1000 times larger than that of the horizontal nanochannel at the

Same pressure.
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Figure S1. Schematic illustration for the cross section of (a) the horizontal nanochannel, and (b) the
Nanoslit-Chip. (c) Volume flow rates of the horizontal nanochannel and the Nanoslit-Chip vs pressure
(based on numerical calculation).
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Figure S2. Fabrication results for the Nanoslit-Chip. SEM images show the whole nanoslit membrane
and the bottom fluid channel. (a) About 4300 nanoslits are located in the membrane. The width of
nanoslit was reduced up to 250 nm, which is a minimum slit size in our study. (b) The bottom fluid
channels. The device was 30° tilted to show the bottom fluid channel under the membrane.
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Figure S3. SEM images and the fluorescent images used for group (i), (ii), and (iii). The images were

compared to study the correlation between the results of fluorescent detection and the number of par-

ticles on the nanoslit membrane.
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Movie S1. Trapping the 1.8 um red fluorescent particles on the membrane. The 1.8 pm red fluorescent
particles (particle concentration was 10°/ml) were injected to the Nanoslit-Chip at a flow rate of 40
ul/min and detected by fluorescence microscopy during the particle trapping. Red signals were con-
tinuously increased by the fluid injection and almost all the nanoslits at the trapping region were filled

with the red fluorescent particles.



