Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2024

Supplementary Information:

Transfer-printing of patterned PEDOT:PSS structures for bendable,
stretchable and biodegradable electronics

Carla Volkert'", Renan Colucci?, Rudiger Berger?, Pol Besenius?, Paul W. M. Blom*, Ulrike Kraft!*

!0rganic Bioelectronics Research Group, Max Planck Institute for Polymer Research, 55128 Mainz, Germany

2Department of Physics of Interfaces, Max Planck Institute for Polymer Research, Mainz, Germany
Department of Chemistry, Johannes Gutenberg Universitat Mainz, 55128 Mainz, Germany

“Department of Molecular Electronics, Max Planck Institute for Polymer Research, 55128 Mainz, Germany

Email: volkertc@mpip-mainz.mpg.de, kraftu@mpip-mainz.mpg.de

1) Literature overview
2) Electrical characterization
3) Transmission measurements

4) Mask layout and detailed margins of patterned and transfer-printed PEDOT:PSS thin films

Additional material: Video demonstrating the lift-off process.



1. Literature overview

Table S1: Comparative overview of different transfer methods onto flexible and stretchable substrates,
including details on the donating substrate, required treatment, receiving substrate, limitations on
PEDOT:PSS formulation, and, if applicable, the dimensions of structured PEDOT:PSS that can be transferred.
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2. Electrical characterization

Table S2: Film thickness, resistance and conductivity values for variously treated PEDOT:PSS thin films
before and after transfer-printing and O»-plasma etching, respectively. All films were spin-coated

speed at 1000 rpm for 60 s.

Please note that all resistance values were recorded for the exact same thin film before and after

printing or O2-plasma etching, respectively.
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Figure S1: Conductivity values for multiple DBSA/EG treated PEDOT:PSS thin films before (on glass)

and after transfer-printing (on PVA:glycerol).
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Figure S2: Effect of O,-patterning on the conductivity of PEDOT:PSS films.



3. Transmission measurements
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Figure S3: Transmission spectra of pristine glass

and PVA/glycerol (25 wt%) substrates, as well as

variously treated PEDOT:PSS films on glass or transfer-printed on PVA substrates, respectively.

Table S3: Transmission at A = 550 nm of pristine glass and PVA:glycerol (25 wt%) substrates, as well as
variously treated PEDOT:PSS on top of glass or transfer-printed, respectively.

transmission [%]
pristine glass 91.3
pristine pva:glycerol (25 wt%) 91.3
PEDOT:PSS pristine DMSO H2S504 DBSA/EG  MeSOzH
on glass 85.1 86.4 86.8 87.6 86.9
on pva:glycerol (25 wt%) 86.3 85 86 87.6 84.7




4. Mask layout and detailed margins of patterned and transfer-printed PEDOT:PSS
thin films
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Figure S5: Detailed margins of O.-patterned PEDOT:PSS.
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Figure S6: Detailed margins of O,-patterned and subsequently transfer-printed PEDOT:PSS on
PVA:glycerol (25 wt%) substrates.
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Figure S7: Scanning Force Microscopy recordings (3 um x 3 pum) of patterned and transfer-printed
PEDOT:PSS o PVA:glycerol (25 wt%). a) Topography image and b) 3D representation.



