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Figure S1. Thermo-initiated polymerization to prepare the adhesive copolymers SHA and CAT.
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Figure S2. (a) Schematic diagram of the drop casting method. (b)Photographs of the adhesive
precursor solution (left), Aluminum (Al) disc (middle), and adhesive-coated Al disc (right).
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Figure S3. Images of the IDEs (left) and the adhesive-coated WE (right). Area of WE = 7 mm?.
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Figure S4. 'H NMR spectra of SHA.
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Figure S5. 'H NMR spectra of CAT.

Table S1. Molecular weights of polymers based on GPC analysis.

Polymer M, (g/mol) M, (g/mol) PDI
SHA 2.17x10° 1.13x10° 5.19
CAT 1.63x104 3.50x10* 2.14
Table S2. Redox peaks of two polymers based on CV analysis.
Polymer Al (V) C1(V) C2(V)
SHA +0.54 -0.31 -0.98
CAT +0.95 -0.22 -0.85
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Figure S6. Nyquist plot of SHA and CAT. Panel (b) is a zoomed in plot from (a).
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Figure S7. FE-SEM images of cross-section view of (a)(b) SHA-coated and (c)(d) CAT-coated
Al disc.
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Figure S8. Typical JKR contact curves of (a) SHA and (b) CAT adhesive coatings with the
application of 0.5V for 0Os, 15s, 30s, and 45s. Voltage was applied using a Ti hemisphere and an

Al disc as electrodes.
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Figure S9. (a) Wadn and (b) JKR contact curves of SHA coating contacting different metal
substrates before and after deactivation by 1V of applied potential for 30 seconds.
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Figure S10. Representative JKR contact curves of (a) SHA and (b) CAT. SHAM-based adhesive
showed recovered adhesive properties after application of 0.5V for 30s. Each deactivated sample
was incubated in pH 5 for 30 mins to recover adhesive properties.
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Figure S11. W aan of SHA coating after deactivation at 2 V for 30 s and attempted recovery by
reversing polarity and charging at 2 V for 30 s.



Figure S12. Photographs of litmus paper to track the changes in pH of the solution at the
interface prior to application of electricity, after exposing to 1V for 30s, and 1 min after the
exposure of applied electricity.
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Figure S13. UV-vis spectra of 0.2 mM of (a) DHMAAB and (b) DMA measured before
sequentially changing solution pH (initial measurement at pH 7.4), and after changing the pH to
9 and then 5. The pH was adjusted by dropwise addition of pH 14 NaCl solution and pH 0 HCI
solution, respectively.
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Figure S14. XPS survey spectra of the SHA (a-c) and CAT (d-f) adhesive coatings under virgin,
electrochemically deactivated, and reactivated conditions show the presence of C, O, and N
elements across all surface states.
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Figure S15. High- resolution C 1s XPS spectra of the SHA (a-c) and CAT (d-f) coatings in
virgin (a,d) ,electrochemically deactivated (b,e) , and reactivated states (c,f) , featuring peak
deconvolution into C-OH/C-O, C=0, absorbed oxygen, and transitory oxygen components.



Table S3. Summary of high-resolution C 1s XPS spectral deconvolution detailing peak positions
and relative area percentages for SHA coatings in virgin, deactivated, and reactivated phases

Assigned
Carbon C—C/C=C C-N C-0/C_OH C=0
C1s
Virgin
Binding Energy 284.70 285.00 286.24 288.9
(eV)
% Area 62.26 14.99 18.12 4.63
Deactivated
Binding Energy 284.8 285.07 286.38 288.9
(eV)
% Area 53.83 19.01 21.53 5.63
Reactivated
Binding Energy 284.6 285.94 286.2 288.6
(eV)
% Area 60.67 19.36 16.00 3.97

Table S4. Summary of high-resolution C 1s XPS spectral deconvolution detailing peak positions
and relative area percentages for CAT coatings in virgin, deactivated, and reactivated phases

Assigned Electron- _ _
Carbon rich C=C C-C/C=C C-OH/C-0O C=0
C1s
Virgin
B‘“d";egvlinergy 284.63 284.78 286.09 288.97
% Area 9.30 65.53 23.05 4.13
Deactivated
B‘“d“(‘egvli"e"gy 283.76 284.74 286.06 288.86
% Area 2.79 58.74 32.65 5.82
Reactivated
B‘“d“(‘egvli"e"gy 284.45 284.79 286.07 288.79
% Area 7.62 63.30 22.44 3.80
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Table S5. Summary of high-resolution O1s XPS spectral deconvolution detailing peak positions
and relative area percentages for SHA coatings in virgin, deactivated, and reactivated phases

Assigned

_ -C(=0)-N-OH -C(=0)-N-O- CsH+OH--HO-H,O /-
(zz‘)ylg:)“ -C(=0)-NHOH / CéH+-OH / CeHa-O C(=0)-N-OH"--H,0
Virgin
Binding
Energy 531.94 533.10 534.20 534.39
(eV)
% Area 2.53 68.23 4.02 25.22
Deactivated
Binding
Energy 531.84 533.23 533.90 534.73
(eV)
% Area 2.52 63.23 14.10 20.15
Reactivated
Binding
Energy 531.58 533.01 533.81 534.30
(eV)
% Area 1.55 68.05 4.05 26.34

Table S6. Summary of high-resolution O1s XPS spectral deconvolution detailing peak positions
and relative area percentages for SHA coatings in virgin, deactivated, and reactivated phases

Assigned 3
Oxygen CoHy(=0): CoHL(OH): %gi‘fgg;;gzgl
(O 1s) 2
Virgin
Binding
Energy 531.36 532.84 534.00
(eV)
% Area 1.24 76.82 21.94
Deactivated
Binding
Energy 531.74 533.02 534.30
(eV)
% Area 5.14 53.15 41.70
Reactivated
Binding
Energy 531.36 533.13 534.32
(eV)
% Area 4.65 59.16 36.19
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Table S7. Comparison of reversible adhesive systems.

Level of Work of

Reversible

Vichbmol  Abelve Apicd  Adheion Sl Reenble g
g y Electricity  (J/m?) y
SHAM-based This
adhesive 0.5-2V 1.6 >-7 > Work
Electrochemical Catechol with
Phenylboronic -2V 1.2 3-20 5 1
acid
Electricity 12V 22 3 30 2
induced Polyelectrolyte- ]
glectrostgtlc based adhesive 10V i 1525 10 3
1nteraction
Hydrogen
Electrothermal - 4 o based  4-8V i 1.1-13 2 4
Responsive .
adhesive

* Switching ratio is defined as the ratio between the maximum and minimum adhesion values.
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