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ABSTRACT

Printed electronics received a great attention in both research and commercialization since it allows fabrication of low-cost, large
area electronic devices on various substrates. Printed electronics plays a critical role in facilitating stretchable electronics since
it allows patterning newly developed stretchable conductors which is difficult to be achieved with conventional silicon-based
microfabrication technologies, such as photolithography and vacuum-based techniques. To realize printed electronics which is
necessary for the development of stretchable electronics, printing technologies, formulation of conductive inks, and integration
of functional devices have been widely investigated in the recent years. This review summarizes principles and recent
development of printing techniques, materials for stretchable conductors and their applications in stretchable electronics using
various printing techniques. The challenge is that only a few researches satisfying both excellent materials properties and good
printability were reported. Future efforts will greatly expand the possibilities of using printed electronics for stretchable

electronics.
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Fig. 1. Printing of various conductive materials. (a) Screen printing, (b) Transfer printing, Reproduced with permission
[21]. Copyright 2018, Springer Nature. (c) Spray coating, (d) Inkjet printing, Reproduced with permission [19].
Copyright 2019, Wiley-VCH. (e) Slot-die coating, Reproduced with permission [39]. Copyright 2015,
Wiley-VCH. (f) Direct printing, Reproduced with permission [41]. Copyright 2022, Wiley-VCH. (g) Roll-to-Roll
coating, Reproduced with permission [45]. Copyright 2018, American Chemical Society.
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Fig. 2. Printable elastic conductors. (a) Spray-coated AgNW film on stretchable substrate, Reproduced with permission
[3]. Copyright 2012, American Chemical Society. (b) In-situ formation of AgNPs in AgF composite,
Reproduced with permission [13]. Copyright 2017, Springer Nature. (c) Wrikled multi-layered graphene film,
Reproduced with permission [73]. Copyright 2017, American Association for the Advancement of Science. (d)
Stretchable PEDOT:PSS conductors with ionic liquid additive, Reproduced with permission [77]. Copyright 2017,
American Association for the Advancement of Science. (e) Biphasic liquid metal conductor, Reproduced with
permission [82]. Copyright 2021, Springer Nature. (f) Liquid metal particle assembled-network in polymer,
Reproduced with permission [84]. Copyright 2022, Springer Nature.
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Fig. 3. Various applications of printed electronic devices. (a) Pressure and temperature sensors interconnected by elastic
conductors, Reproduced with permission [13]. Copyright 2017, Springer Nature. (b) Stretchable temperature
sensor based on CNT and PEDOT:PSS. Reproduced with permission [78]. Copyright 2018, Springer Nature. (c)
Skin-attachable stretchable speaker, Reproduced with permission [85]. Copyright 2018, American Association for
the Advancement of Science. (d) Wearable sweat sensor. Reproduced with permission [86]. Copyright 2021, John
Wiley & Sons, Inc. (e) Highly stretchable ppg sensor system based on liqud metal electrode, (f) Biaxially
stretchable PCB system. Reproduced with permission [84]. Copyright 2022, American Association for the
Advancement of Science.
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