
Accepted Manuscript

Polydimethylsiloxane films engineered for smart nanostructures

Tino Töpper, Bekim Osmani, Bert Müller

PII: S0167-9317(18)30096-0
DOI: doi:10.1016/j.mee.2018.02.029
Reference: MEE 10756

To appear in: Microelectronic Engineering

Received date: 13 October 2017
Revised date: 16 February 2018
Accepted date: 26 February 2018

Please cite this article as: Tino Töpper, Bekim Osmani, Bert Müller , Polydimethylsiloxane
films engineered for smart nanostructures. The address for the corresponding author was
captured as affiliation for all authors. Please check if appropriate. Mee(2017), doi:10.1016/
j.mee.2018.02.029

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.mee.2018.02.029
https://doi.org/10.1016/j.mee.2018.02.029
https://doi.org/10.1016/j.mee.2018.02.029


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

Polydimethylsiloxane films engineered for smart nanostructures 

 

*Tino Töppera, Bekim Osmania, and Bert Müllera 

a Biomaterials Science Center, Department of Biomedical Engineering, University of Basel, 4123 

Allschwil, Switzerland 

*Corresponding author: tino.toepper@unibas.ch  

Abstract 

Herein, we present organic molecular beam deposition to fabricate (sub-)micrometer-thin 

polydimethylsiloxane (PDMS) substrate-fixed films with a thickness homogeneity better than 2% 

on square centimeters. Their surface roughness and wrinkle morphology is controlled by the 

evaporation temperature, the growth rate, and the ultraviolet-light irradiation. The tailoring of the 

elastic modulus for the selected vinyl-functionalized PDMS nano-membranes is demonstrated. 

Both the surface morphology and mechanics are key parameters, which crucially determine the 

tissue-to-implant interactions for applications in bioelectronics. The cross-linked PDMS nano-

membranes with elastic moduli of only a few hundred kPa are realized – a compliance similar to 

human soft tissues. The in situ characterization of their mechanical properties is presented based 

on their temperature sensitivity by spectroscopic ellipsometry and correlated to subsequently 

performed nano-indentation using a sophisticated atomic force microscopy instrument. Such soft 

sub-micrometer-thin elastomer membranes will become an essential component of dielectric 

elastomer transducers with strains comparable to human muscles, operated at the conventional 

battery voltages for future artificial muscles or skin implants.  

Keywords: (Sub-)micrometer-thin polymer membrane, Biomimetic film properties, Thermal expansion, Organic 

molecular beam deposition, Spectroscopic ellipsometry, Atomic force microscopy-based nano-indentation. 
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