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Figure S1. 
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Description automatically generated]

a Photograph of an air-dried jelly printed conducting trace. Photograph of cryogel printed conducting trace in air b and in water c connected to a source-meter. The resistance is respectively 0.80 kΩ for the air-dried printed conducting trace, 1.71 kΩ for the cryogel printed conducting trace in air and 1.91 kΩ in water. (The air-dried electronic gel contacts are kept dry while the electronic cryogel is placed in water)












Figure S2. 
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Description automatically generated]

a Stress (kPa) of air-dried gels measured with different strains with different deionized Water: PVA weight ratios (100:5, 100:10, 100:20). b Stress (kPa) of air-dried electronic gels measured with different strains. The PVA used had different molecular weights (Mw 31000-50000, 89000-98000, 146000-186000). 



















Figure S3. 
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Description automatically generated]

a Stress (kPa) of cryogels created with 1 freeze thaw cycle for a duration of 30min, 4h, and 24h.  b Stress (kPa) of cryogels created with 1, 3, 5 freeze thaw cycles of 30min. 


















Figure S4.
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Description automatically generated with medium confidence]

Photograph of a printed cryogel-based traces before a and after b stretching. 

















Figure S5. 
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Description automatically generated]

a Voltammetric cycles within an applied voltage window range from 0 to 1V of the air-dried printed capacitor gel while different stretching was applied at a scan rate of 20mV.s-1. b Galvanostatic charge/discharge curves of the air-dried capacitor gels at different current densities (1 µA, 10 µA, 100 µA) (The current density for the charge is fixed at 100 µA) within an applied voltage window range from 0 to 1V.
















Figure S6. 
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Description automatically generated]

a Photograph of a self-healed cryogel before stretching. b Photograph of an electronic trace healed, and c measurement of the resistance of the healed trace with a digital multimeter



















Figure S7. 
[image: Diagram

Description automatically generated]
Optical micrographs of the transversal cut of the stem with implants a. and without implants b after 1, 14, 30 and 120 days of implantation/cut (scale bar is 1mm) 

Figure S8. 
[image: ]
Optical micrographs of the transversal cut of the stem who was carrying an implant after 14 days of implantation (scale bar is 200 µm).













Figure S9.  
[image: Chart

Description automatically generated with medium confidence]
Variation of the electrochemical impedance of implants in 2 different stems after day 8 of implantation, immersed successively from an aqueous solution to a 300 mM KCl a, and from an aqueous solution to a 300 mM KCl for 1h and then water for an 1h b.



















Figure S10.  
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Description automatically generated]Variation of the electrochemical impedance of a stem immersed successively in an aqueous solution and in 300 mM KCl (for 24h) for 14 days.




















Figure S11.  
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Description automatically generated with medium confidence]
Schematic of the 2 gel electrodes implanted in the tomato stem in water and in drought conditions.
















Figure S12. 
[image: Chart, scatter chart

Description automatically generated]
Comparison between the Nyquist plot of the cryogel electrodes implanted in the stem in water and left for 6 and 26 hours to dry and their equivalent circuit fitting.


















Figure S13. 
[image: Chart, line chart

Description automatically generated]
Electrochemical impedance spectra obtained from cryogel electrodes implanted in a second stem and left in water over 24h as control experiment (measured after 21 days of implantation)



















Figure S14. 
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Description automatically generated]
Electrochemical impedance spectra obtained from cryogel electrodes implanted in a stem and left in water over 15 days as control experiment (measured after 13 days of implantation)





















Figure S15. 
[image: Chart, histogram, scatter chart

Description automatically generated]
a Electrochemical impedance spectra obtained from cryogel electrodes implanted in the stem in drought conditions for 24 h and a control stem is kept in water. The impedances are measured on day 21 after implantation. b Nyquist plot of the cryogel electrodes implanted in the stem left for 24 hours to dry. c Comparison between the Nyquist plot of the cryogel electrodes implanted in the stem in water and left for 6 and 24 hours to dry and their equivalent circuit fitting. d Comparison of the variation of the electrochemical impedance between a stem in an aqueous solution and a stem left to dry for 24 h.





Figure S16.  

[image: Chart, scatter chart

Description automatically generated]
Normalized response (NR) in % of Id is plotted at different K+ concentrations.


















Figure S17.  
[image: Graphical user interface, chart, scatter chart

Description automatically generated]
IV curves of a an air-dried gel OECT with no electrolyte, b an air-dried gel and c cryogel OECT with a methylcellulose ionic gel. d Transconductance and transfer curve of the cryogel OECT with a methylcellulose ionic gel














Figure S18. 
[image: Graphical user interface, chart, scatter chart

Description automatically generated]
 a) Drain current response to gate pulses applied with different voltages (respectively 0 V, 0.1 V, 0.2 V, 0.3 V, 0.4 V, and 0.5 V) and IV curves of a cryogel OECT implanted in tomato stems after 1 day a, 9 days b, 33 days c, 63 days and d, 83 days e of implantation
Figure S19. 
[image: Chart

Description automatically generated]
Drain current response to gate pulses applied with different voltages (respectively 0 V, 0.1 V, 0.2 V, 0.3 V, 0.4 V, and 0.5 V) of a cryogel OECT implanted in tomato stems after 6 days of implantation in water. The channel is placed at a 5.7cm b 9.5 cm from the gate on the same tomato stem. c Drain current response to gate pulses applied with different voltages (respectively 0 V, 0.1 V, 0.2 V, 0.3 V, 0.4 V, and 0.5 V) of a cryogel OECT implanted in tomato stems after 6 days of implantation in water. The channel is located 15cm from the gate. d Comparison of the transconductance of the OECT with different distances between the channel and gate.







Figure S20. 
[image: Diagram

Description automatically generated]

Photograph of an air-dried gel OECT and the wires connections
























Figure S21.
[image: Chart

Description automatically generated]

Comparison of the Chlorophyll, nitrogen and humidity measured on leaves for a stem with and without implants (after 30 days of implantation)











image5.png
Current (uA)

100

50

—o%
10% 10
e o
——40% \ \
——60% 08 A f {
80% S . .
— 0% §o,e \J —~ -
s
<
So4
o
<
02 ———100 pA
——10 A
00 A
00 02 04 06 08 10 100 200 300 400 500
Potential (V) Time (s)

60C




image6.png




image7.png
With Implant

Cut only





image8.png




image9.png
Impedance (Ohm)

300000

250000

200000

150000

—— Water
+300mM KCI
After 5 min
~—— After 20 min
—— After 30 min
After 37 min

1000
Frequence (Hz)

100 10000

b

400000
350000
£
=
g300000 4
@
o
c
o]
°
o
32500007 In Water
- + 300 mM KCI
—— After 20 min
After 1h
——1In 2 second bath of Water (after 1h)
200000 T T
100 1000

10000




image10.png
1000000 b 0

——Day 8
———Day 12
-~ Day 26 -100004
— Day 27
< Day 33
P _-20000
8 [S— g
@
S N
g < 30000
£
100000 40000
; , , , 50000 . . . ‘ . ,
100 1000 10000 100000 5 10 15 20 25 30 35
Frequency (Hz) Days
4000000 -
"""""""""""""""""""""" HES
0 [N
1\ 3000000
N
i =%5000000
200000 i Y N\
H N,
i 1000008 |
1 N
1
------------------------------------- ean
~~~e._ 0
- e s s e s e s e . o o e e e o e e e e e e o

15 1‘4 15 1‘6 1‘7 1‘8 1‘9 2‘0 2‘1 2‘2 2‘3 2‘4 2‘5 2‘6 2‘7
Days




image11.png
200000

150000

50000

T water
Dry (+1h)
Dry (+2h)
Dry (+3h)
Dry (+5h)
Dy (161)

Dry (+21h)
Dry (+24n)

100000 200000 300000 400000 500000

Z'(Q)

b 1000000

S
Yy
8
g
5
3
3
g
E
100000
o nwater =
Dy (son) <%
o Dry (+24h) P
Equivalent ircuit Fis
fiting B

In water

Dry (+1h)
Dry (+3n)
Dry (+5h)
Dry (s21h)
Dry (+24h)

100 1000 10000
Frequency (Hz)

100000

200000

150000

()

=1100000

AZ,

50000

150000 200000




image12.png
~7 ]
140000 1 ¥ s:) o s o °
14 ¥ @ e —_—= &
120000 - § 90,° o %mm™®
f @oo ° 0(0/0
100000 - o o
o $ eo"}‘ @ In Wat
i n Water
& 80000 ell é&‘b s Diy (+1h)
N 9 9, @ Dry (+2h)
h i V4 ry
60000 o, 3 o Dry(s3h)
1 @ Dry (+4h)
400001 ,9/  Dry (+5h)
@ Dry (+26h
20000 1y (+26h)
ol . .
0 50000 100000 150000

Z'(Q)




image13.png
Impedance (Ohm)

—— In water
In water +24h

100

1000 10000
Frequency (Hz)

100000





image14.png
Impedance (Q2)

1000000 b 0
—Days =

Day 12

Day 26 ~10000
Day 27
Day 33

_.-20000 4

::%;\ g
o \\\ B -30000 -
100000 - 40000 4
T T T T -50000 v v r
100 1000 10000 100000 5 10 15 20

Frequency (Hz) Days




image15.png
a 1000000 b o0

In water
Dry (+1h)
Dry (+2h)
Dry (+3h)
~ 150000 o x50
o (o
<) Dry (+21h)
8 — Dry (+24h)
S <}
8 < 100000
8_ — Inwater b
£ B ;
by
100000 —_ gy §+5h; 50000 °
Dry (+21h)
Dry (+24h)
T ¢ T y 0 . ‘ . .
100 1000 10000 100000 0 100000 200000 300000 400000 500000
Frequency (Hz) 7' (Q)
€ 200000 ——— P— d 00000,
o Dry (+6h) -"o [ D
< o ry
@ Dry (+24h) -
Equivalent circuit 2% I In Water
150000 fiting .o 1500004
] ,/"4,1—“ UL N
~ B S ~
] 0 ° 2, 258 ea g~ <
= 100000 0 i ® o, = 100000
N ¥ > g
' o % =
, 71 \1
50000 ’I//I 50000
'
III l
v . ‘ ‘ ]
0 50000 100000 150000 200000 0

0 1 2 3 5 6 21 24
Z'(Q) Time (h)




image16.png
Concentration (mM)




image17.png
Drain Current (A)

)

Drain Current (A

ooa JAIF dried I'
i
-0.0010 "ﬂi'
o
-0.0005 ('}
o
() 'o
00000 +&+———————
0 -01 02 -03 -04 05 -06 -07 -08 -09
Drain Voltage (V)
-0.005 T T T T
Hybrid cryogel with ionic gel
0004
0,003
0,002 '!gg
3099
I e
23233300000000000

06

Drain Voltage (V)

08

&

Vg/

~

d

Drain current (A)

Drain Current (A)

0.0025

0.00204

0.00154

20,0010

-0.0005

-0.0030

-0.0025

-0.0020

-0.0015

-0.0010

-0.0005

0.0000

Air dried with ionic gel

o T
i

Drain Voltage )

Hybr|d cryogel with ionic gel |

°

02 04 06 08

Gate Voltage (V)

10

12

vg/

S N = o o
o ° o ° 2

Transconductance (mS)

o
°




image18.png
Drain Current (mA)

-06 -0.8 -1.0
Drain Voltage (V)

Day 1
25
<
E-20
5
£-15
5
3
<
510
a
05
0.0
0 50 100 150 200 250 300 350 400
Time (s)
3.0
——Day 9
25
<
E-20
5
E-15
5
3
c
§-10
a
05
0.0
0 50 100 150 200 250 300 350 400
Time (s)
3.0
Day 33
25

Drain current (mA)
o o

Drain Current (mA)

Time (s)

—— Day 63

Drain current (mA)

Drain Current mA)

o
&

Time (s)

—— Day 82
-2.54

Drain Current (mA)
5 @

&
&

0.0

&

S

Drain Current (mA)

909"
20 00000000090

00
9020009

-06 -0.8 -1.0
Drain Voltage (V)

&

0 5‘0 160 1.;:0 260 250 360 350 400 -0.6 0.8 -1.0

Drain Voltage (V)

&

0 50 100 150 200 250 300 350 400

-08 -1.0

Drain Voltage (V)

&

Drain Current (mA)
S

400 450 500 550 600 650 700 750 800
Time (s)

-0.6 -0.8 -1.0
Drain Voltage (V)




image19.png
244 In Water (5.7cm)

o TINANS

T T T T T T
800 900 1000 1100 1200 1300 1400 1500

Drain Current (mA)
N
N

o

< 051 Time (s)
© 04

j=l

8 034

g 024

o 01

& 0.0+

800 900 1000 1100 1200 1300 1400 1500
Time (s)

/—/\/\/\/\/

0 v T T T T
3600 3700 3800 3900 4000 4100 4200 4300

®
N
)

Drain Current (mA)
o .

-2

Sosd Time (s)

;047

D

Sos

Qo2

Q017

3007

3600 3700 3800 3900 4000 4100 4200 4300

Time (s)

In Water (9.5cm)

~
=
[

S
N
h

j

Drain Current (mA)

@

T T T T T T T
800 900 1000 1100 1200 1300 1400 1500

Sos ] Time (s)

' U o e
800 900 1000 1100 1200 1300 1400 1500
Time (s)

@ In Water (d=5.7 cm)
@ In Water (d=9.5 cm)
@ In Water (d=15 cm)

I
n
L

Y o

=]
IS
L

Transconductance (mS)
o o
[N w
A !
©
[

o
)
o
0.1 R
0.04+— 3 - ‘ .
01 02 03 04 05

Gate Voltage (V)




image20.jpeg




image21.png
80 80 4 BU
[ Chlorophyll (SPAD) Chlorophyll (SPAD) Chlorophyll (SPAD)
70 Nitrogen content (mg/g) 704 Nitrogen content (mg/g) 70+ Nitrogen content (mg/g)
Leaf surface humidity (RH %) Leaf surface humidity (RH%) Leaf surface humidity (RH%)

Healthy (Implants) Healthy ( No Implants) Healthy Dry (24H) Healthy Sick




image1.png




image2.png
100000

80000

60000

40000 4

Stress (kPa)

20000

——— Air-dried gel (100:5)
~——— Air-dried gel (100:10)
Air-dried gel (100:20)

20 40 60 80 100
Strain (%)

120

b

50000 -

o

< 40000

12}
173
8
(2]

70000

60000

30000

20000

10000

0

~——— Air-dried gel 89K
Air-dried gel 31K
—— Air-dried gel 146K

0

10 20 30 40
Strain (%)

50

60





image3.png
Stress (kPa)

300

-
[6)]
o

1 Cycle
——— 3 Cycles
——— 5 Cycles

50 100 150
Strain (%)

200

250

Stress (kPa)

200

150

100

(6]
o

30 min
~———4h
———24h

50

100 150
Strain (%)

200

250




image4.png




