
PEDOT in an industrial process (Fig. 11C) and assembled those con-
ducting yarns into an electroactive fabric (Fig. 11D). We have al-
ready demonstrated that these wearable smart textiles can be used in
sensing applications (62). PPy fibers have also been made using wet
spinning (63).

Actuation based on CP was chosen to demonstrate the concept
among other reasons because CPs can be easily coated on standard
yarns, but operating CPs requires an electrolyte, here in the form of

LiTFSI in propylene carbonate. Using ionic liquids enables operation
of CP actuators in air (64) or space conditions (65) and, they may be
used for CP-based textile actuators. The concept of textile actuators
can be applied to other,“dry” actuation means as well, such as piezo-
electric polymers or thermal expansion. We are currently working on
the second generation of wearable textile actuators that operate in air.

We showed that the CP-based textuators can be integrated in a
simple robotic device, such as a LEGO lever arm (Fig. 10B); however,

Fig. 10. Applications of the textile actuators. (A) A knitted textuator unit. (B) The textuator unit (~3-cm active length) drives a lever arm in a LEGO setup. The arm
lifted a 2.0-g load when switched betweenŠ1 (reduced state,C) and 0.5 V (oxidized sate,D).

Fig. 11. Processing and integration of electroactive textiles. (A) Cu monofilaments in weave fabric. (B) Example of a custom weave with spacing (marked) that
enables movements of yarns within the marked area. (C) A bobbin with industrially manufactured PEDOT-coated yarn. (D) A knitwear structure for respiratory
monitoring comprising CP-coated yarns (black yarn) knitted together with normal (white) yarn.
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