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NTHP (nanothin and highly porous) membrane
Average Pore Size

100 nm




comparison to Transwell: porosity
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porosity of 2% (transwell) vs 54% (NTHP)




fabrication workflow of the NTHP membrane
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VIPS (vapor-induced phase separation)
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VIPS is the technique used to create the cellulose acetate (CA) membrane

NTHP-100: CA in acetone (3 wt%), spin coated at 3000 rpm for 25 sec
NTHP-380: CAin THF (4 wt%), spin coated at 3000 rpm for 25 sec
NTHP-860: CAin THF (3 wt%), spin coated at 1000 rpm for 25 sec




ICVD (initiator Chemical Vapor Deposition)
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essentially, replicating solution phase free-radical polymerization in the vapor phase

initiator: TBPO (ter butyl peroxide)
monomer: GMA (glycidyl methacrylate)

amine-terminated PNiPAAm was then grafted onto the iCVDed sample via incubation



NTHP before and after PNIPMMAm grafting

PNIPAAM-grafted NTHP
NTHP

scale bar = 2 um
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NTHP before and after PNiPAAm grafting

FT-IR spectra
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functional assay:

temperature dependence of hydrophobicity




Relative number

Day 3

Day 7

assessment of MSC proliferation and metabolic activity
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workflow of MSC/HI9C2 co-culture
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Transwell vs NTHP (in MSC/H9C2 co-culture)

Indirect Co-Culture Direct Co-Culture
Using Transwell Using Transwell

Co-Culture Using
NTHP Membrane

y H9C2 by MSC

contact medium

- H9C2 @ MsSC @ Cytoklne secreted gy Cytokine secreted Cell-cell Culture

* Thick, less porous membrane
* No cell-cell contact
* Limited diffusion of cytokines

* Nano thin, highly porous membrane
* Effective cell-cell contact
* Enhanced diffusion of cytokines
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Side view Top view

Transwell

MSC/H9C2 contact in co-culture
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BSA diffusion across membrane
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gap junctional transport
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Dil: cell membrane marker, cannot transfer through cell-cell contact
Calcein-AM: becomes fluorescent after entering cell, and can only exit cell through cell-cell gap junction



fidelity of MSC/HIC2 separation

- B Prior to transfer Post transfer
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NTHP promoted higher degree of MSC differentiation in co-culture
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schematics of a multilayered culture

Transfer of cardiac- Membrane turned upside Printing of cardiac-
differentiated cell sheet down onto a new dish differentiated cell sheet
Differentiated

MSC 20°C, 30 min

Multilayered sheets of Transfer-printing a new layer on One layer sheet of
cardiac-differentiated cells top of the previous layer cardiac-differentiated cells

Repeated
transfer-pnnhng




demonstration of proper cell detachment and multilayering
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demonstration of ECM preservation post cell sheet detachment
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