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 59 
Supplementary Fig. 1 | Fabrication processes for the multiscale 3D microfluidic platform. 60 

a, Soft-lithography step for preparing microchannel layer. b, Lamination step for bonding the 61 

PETE membrane onto the prepared microchannel layer. c, Deposition step for selectively coating 62 

parylene on the surface of the PETE membrane. d, Etching step for defining the PETE sheet into 63 

the same 2D layout as the microchannel layer. e, Packaging step including buckling the 2D 64 

precursor and mounting the 3D-printed millifluidic modules onto the periphery of the buckled 3D 65 

microchannel. 66 
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Supplementary Fig. 2 | Dimensional characteristics of the planar precursor. 71 

a, 2D layout showing the design of the planar precursor. b, Enlarged view of a single wing in the 72 

2D layout. c, Cross-sectional side views of the planar precursor along lines A–A’ and B–B’ in the 73 

enlarged view of the wing. 74 
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 76 
Supplementary Fig. 3 | Mechanical characteristics of the material used for buckling the 77 

precursor into 3D microchannel. 78 

a, Photographs showing an Ostemer microchannel layer placed on a fingerprint. The magnified 79 

view reveals that the layer conforms to the fingerprint ridges because the polymer is flexible 80 

(Young’s modulus of 10.29 × 10⁶ N/m²). b Stress–strain curve obtained from tensile testing of the 81 

PETE membrane used to seal the microchannel layer. 82 

 83 

 84 
Supplementary Fig. 4 | A microfluidic device for multiplexed delivery of solutes at targeted  85 

Time-lapse widefield fluorescence microscopy showing multiplexed spatiotemporal delivery of 86 

50 µM SRB and 100 µM fluorescein isothiocyanate (FITC) into 2-mm-thick 1% agarose. Arrows 87 

indicate the flow direction of the solutions from the upstream wing. 88 
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Supplementary Fig. 5 | Top view of experimental setup for characterizing the mechanism of 90 

solute transport through the porous interface into the agarose phantom. 91 

 92 

Antibody Species  Dilution Catalogue number, Company 

Olig2 rabbit 1:100 AB9610, Millipore Sigma 

Pax6 mouse 1:200 ab245110, abcam 

Islet1 goat 1:2000 AF1837, Bio-Techne 

NF Vio R667 human 1:1000 130-131-154, Miltenyi Biotec 

NeuN Vio R667 human 1:1000 130-131-153, Miltenyi Biotec 

Goat anti Mouse Alexa 

Fluor™ 555  

mouse 1:1000 A-21424, Thermo Fisher 

Scientific 

Donkey anti Rabbit 

Alexa Fluor™ 647  

rabbit 1:1000 A-31573, Thermo Fisher 

Scientific 

Donkey anti Rabbit 

Alexa Fluor™ 555  

rabbit 1:1000 A-31572, Thermo Fisher 

Scientific 

Donkey anti Goat Alexa 

Fluor™ 555  

goat 1:1000 A-21432, Thermo Fisher 

Scientific 

DAPI   1:50 D1306, Invitrogen 

DRAQ5   1:100 ab108410, Abcam 

 Cholera Toxin Subunit 

B (Recombinant), Alexa 

Fluor™ 555 Conjugate  

  1:100 C22843, Invitrogen 

Supplementary Table 1 | List of antibodies and molecular probes. 93 


