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Figure S1. Photo images showing the different fluid loading patterns but the similar
flow rates (channel length = 10 mm) (A), and the coffee effect in the patterns (B).
(C) A plot of fluid flow distance as a function of time. Note that a universal indicator
solution for pH measurement is used to clearly see the solution flow with naked eye.
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Figure S2. Dependence of EMF on the shape of the electrolyte mixing channel at
various concentrations (107°~10° M KCI) of the sample solutions. Note that

injection volumes of reference and sample solutions are 5 puL, and the reference
solution is 10~* M KCI.
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Figure S3. Photo images of sample and reference solution channels prepared
at conditions 1 (90 °C, 6 min), 2 (90 °C, 12 min), 3 (90 °C, 30 min), 4 (130 °C,
6 min), 5 (130 °C, 12 min), and 6 (130 °C, 30 min). Note that line pattern
shown in this figure is designed exclusively for optimization of heating and
drying processes for wax diffusion.
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Figure S4. EMF characteristics of (a) non-treated, (b) oxygen plasma-treated,
and (c) APDMES-treated micro channels. Note that 10" M or 102 M KCl
solutions are loaded through a circular inlet.



Table S1. Summary of reagents used for preparing each ion selective

membrane.
Target ion Reagents Weight Weight or
percent volume
K Potassium ionophore I 1.5 wt% 14 mg
Potassium tetrakis(4-chlorophenyl)borate 0.5 wt% 3 mg
Polyvinyl chloride (PVC, high molecular 33 wt% 328 mg
weight)
2-Nitrophenyl octyl ether (NPOE) 65 wt% 0.63 mL
Na* 4-tert-Butylcalix[4]arenetetraacetic acid 1 wt% 9.9 mg
tetraethyl ester
Potassium tetrakis(4-chlorophenyl)borate 0.5 wt% 2.5 mg
Polyvinyl chloride (PVC, high molecular 33 wt% 329 mg
weight)
2-Nitrophenyl octyl ether (NPOE) 65.5 wt% 0.63 mL
Ca» N,N,N’,N'-tetracyclohexyl-3- 1 wt% 10 mg
oxapentanediamide
Potassium tetrakis(4-chlorophenyl)borate 0.5 wt% 6 mg
Polyvinyl chloride (PVC, high molecular 33 wt% 328 mg
weight)
2-Nitrophenyl octyl ether (NPOE) 65.5 wt% 0.63 mL




