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Video S1. A video demonstrating the spinning of self-helical PEDOT:PSS fibers.

Video S2. Following tensile deformation of about 400% in water, PEDOT: PSS-Mg self-helical
fiber is shown in a video regaining its initial length.

Video S3. PEDOT: PSS-Mg self-helical fibers can quickly self-recover within a specific stretch
range.

Video S4. Demonstration of the human-computer interaction system.
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Fig. S1. SEM images of PEDOT: PSS fibers prepared by co-doping 20 vol% phosphoric acid
with 0.03 M a), 0.05 M b), 0.07 M ¢) and 0.09 M d) LiCl; with 0.03 M e), 0.05 M f), 0.07 M
g), and 0.09 M h) CaCl,; with 0.03 M 1), 0.05 M j), 0.07 M k), and 0.09 M 1) SrCl,; with 0.03
M a), 0.05 M b), 0.07 M ¢), and 0.09 M d) FeCl;.
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Fig. S2. Stress-strain curves of helical PEDOT: PSS fibers prepared by co-doping 20 vol%
phosphoric acid and different concentrations of LiCl in solidification bath a). Stress-strain
curves of helical PEDOT: PSS fibers created by co-doping in solidification bath with 20 vol%
phosphoric acid and various SrCl, concentrations b). Stress-strain profiles of helical PEDOT:
PSS fiber fibers produced by co-doping 20 vol% phosphoric acid and various calcium chloride
concentrations c). Stress-strain curves of helical PEDOT: PSS fibers prepared by co-doping 20

vol% phosphoric acid and different concentrations of FeCl; d).
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Fig. S3. The conductivity of the prepared helical PEDOT: PSS fibers changed when various
concentrations of LiCl, SrCl,, CaCl,, and FeCl; were added to the solidification bath along with

20 vol% phosphoric acid.
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Fig. S4. Stress-strain curves of helical PEDOT: PSS fibers prepared with different-sized needles

a). Stress-strain curves of PEDOT: PSS helical fibers prepared at different extrusion rates b).
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Fig. S5. Schematic for a data model that fits helix diameter, flow rate, and needle inner

diameter.
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Fig. S6. Tensile strain and conductivity of PEDOT: PSS fiber in comparison with the reported

strain sensors in references.
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Fig. S7. Response/recovery time of the stain sensor with manipulator finger bending cycles a).
Response/recovery time of PEDOT: PSS-Mg helix fiber sensor with mechanical hand gripping
at different speeds b).

As shown in Fig.S7 (a), the resistance response and recovery of a manipulator finger connected
to a solitary PEDOT: PSS-Mg helix fiber when subjected to cycles of bending and stretching.
When developing a program for fiber control using a single finger, it is necessary to demonstrate
the controllability of fiber. To achieve this, we intentionally configure a slow robot motion
speed and introduce a delay of 1000 ms (see Fig.S7(a)), resulting in a response time of up to
1.452s. The resistance change time of the flexible sensor made of PEDOT: PSS-Mg helix fibers
in response to the mechanical palm gripping speed is depicted in Fig.S7(b). In this program,
the manipulator's action execution time is 1 ms (see Fig.S8(c)). The obtained data results
indicate that the PEDOT: PSS-Mg helix fiber has a notable capacity for a rapid response within
a specific range of deformation. The two tests exhibit the possible controllability of spiral fibers

in practical applications.



#include <Servo.h>
Servo a, b, c, d, e;
void setup() {

// put your setup code here, to run once:

1
2
3
4
5 a.attach(8);
6
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b.attach(9);
c.attach(1e);
b.write(®);
a.write(18e); I
1e c.write(Q);
11 B}
12 void loop() {
13 ‘ // put your main code here, to run repeatedly:

14 b.write(158);|
15 delay(1@e0);
16 b.write(@);
17 delay(1ee0);
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18 } fritzin
10 int Threshold_Value = 550; 56 delay(10); 102 else
c 1 9; 57 e(ePos); 103 {
12 sg y(18); 104 digitallirite(13,L00);
13 ; s 108 delay(1);
14 60 begin(115208); 106 a.write(90);
15 61 rintln("robotic hand initialization COMPLETED") 197 delay(1);
16 62 begin(115200); 108 b.write(148);
17 6 tode(9,0UTPUT) ; 109 delay(1);
18 int SensorValue; 64 iode(LED, OUTPUT); 110 c.urite(138);
19 65 ite(LED, LOW); 1 delay(1);
20 woid setup() { " 112 d.write(128);
21 67 print(“Threshold_value ="); 113 delay(1);
22 mode &8 println(Threshold_Value); 114 e.urite(138);
23 59 print(“Enter a number to change Threshold_Value 115 delay(1);
28 a.attach(2); 70 ) 116 delay(166);
5 servo actuator cor od b 117 }
26 72 18 for (int x<30; x+e){
27 delay(20); 73 if (Serial.available()0) 119 b 8);
28 74 { 120 1);
29 75 Threshold_Value = Serial.parselnt(); 121 te(50+x);
3e ervo ac € 76 int("Threshold_Values"); 122 delay(3e);}
31 77 ntln(Threshold_Value); 123 for (int x=1; x«<3e; x++){
32 delay(20); 78 ¥ 124 8);
33 7 125 1);
34 c.attach(4); ge else 126 <.write(20-x);
35 c servo 81 127 delay(30);}
36 82 analogRead(GSR); 128
37 delay(20); 83 1n("Sensorvalues"); 129
38 82 1n(sensorvalue); 132
39 4 ch(S); 85 if(SensorValue>488) 131
%0 a 8 { 132
a1 87 talirite(13,HIGH); 133
a2 delay(20); 88 134
a3 () 135
44 e ch(6); s 136 ¥
a5 o sctustor connect et o1 137 |}
46 82 138
a7 delay(20); o 139
48 94 140
a9 a.urite(apos); o 141
se delay(10); 96 142 di o
s1 ite(bPos); o7 e.urite(4e); 143
52 delay(10); 98 delay(1); 144
53 c.urite(cPos); 5 delay(38); 145
sa delay(10); 100 146
55 d.ucite(dPos): 101 } 147

Fig. S8. Control program of the flexible sensor control manipulator finger a). Circuit diagram

of the flexible sensor control human-computer interaction system b) and the control program

c).



