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1. Materials and Methods

Chemicals and general procedures.

Multiwalled carbon nanotubes (MWCNT, 10 nm diameter, purity > 99%) were obtained from
Sigma-Aldrich and were used as received without any purification. All the reagents were
purchased from Sigma—Aldrich and were used without further purification. All solvents were
of analytical grade. Ferrocenemethanethiol, 4-ethynylbenzenediazonium tetrafluoroborate!
and 8-mercapto-N-(1,10-phenanthrolin-5-yl) octanamide? were prepared as previously
described. Distilled water was passed through a Milli-Q water purification system. The
electrochemical experiments were carried out in a three-electrode electrochemical cell using a
Autolab PGSTAT100 Potentiostat. The MWCNT electrodes were used as working electrodes.
Pt wire was used as counter electrode and the reference electrode was based on the Ag/AgNO;
102 M reference electrode in MeCN and Saturated Calomel Electrode (SCE) in water. All
potentials are given versus Fc/Fc™ in MeCN and the SCE in water. All current densities are
normalized towards the geometrical surface area of the MWCNT/glassy carbon electrode (0.28
cm?). Experiments were repeated on at least three electrodes.



XPS analysis was performed using a Thermoelectron ESCALAB 250 device (ICGM, France).
The X-ray excitation was provided by a monochromatic Al-Ka (hv=1486.6 e¢V) source. The
analyzed area was ~0.15 mm?. The background signal was removed using the Shirley® method.
The surface atomic concentrations were determined from photoelectron peak areas using the
atomic sensitivity factors reported by Scofield*. Binding energies (BE) of all core levels were
referred to the C=C of Cls carbon at 284.4 eV. Raman spectroscopy was performed on a Witec
Alpha 300R (laser He-Ne 633 nm, x50 lens magnification). For measurement purpose,
diazonium functionalization of MWCNTs was performed in situ using a previously-described
chemical diazotisation procedure.>%

Caution: Perchlorate salts present a potential explosion risk; use with caution!

Preparation of MWCNT electrode modified with 4-ethynylbenzenediazonium
tetrafluoroborate and FAD-GDH

MWCNT films were prepared by drop coating 20 pL of a 5 mg mL-! dispersion of MWCNTs
in 1-Methyl-2-pyrrolidinone (NMP) onto the glassy carbon (GC) electrode surface. The deposit
was then allowed to dry under vacuum.

Electrografting of 4-ethynylbenzenediazonium tetrafluoroborate on the surface of the
MWCNT electrodes was performed by cyclic voltammetry in MeCN with 0.1 M
tetrabutylammonium perchlorate (TBAP) as the supporting electrolyte.

For the bioelectrodes preparation, the modified MWCNT GC electrodes were incubated in 20
uL of FAD-GDH solution (5 mg mL!, >900 U mg™! in 0.1 M phosphate buffer pH 7) for 6 h
at 4°C.
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Figure S1. CVs of the pristine MWCNT electrodes functionalized by soaking the electrodes in
ferrocenylmethanethiol and 6-ferrocenyl(hexanethiol) (MeCN/0.1 M TBAP, 10 mV s!).
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Figure S2. Experimental and fitted curves for the functionalization of alkyne-modified
MWCNT electrodes against UV irradiation exposure time.
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Figure S3. XPS spectra of the alkyne-modified MWCNT electrodes functionalized with
ferrocenemethanethiol in the (a) presence and (b) absence of UV irradiation.
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Figure S4. Representative Raman spectrum for (a) pristine MWCNTs, (b) MWCNTs modified
by in situ 4-ethynylbenzenediazonium functionalization and (c¢) MWCNTs modified with 1-
ethynylpyrene
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Figure S5. CVs of alkyne-modified MWCNT electrodes functionalized with phenanthrolinequinone by
thiol-yne chemistry at different pH (2, 4, 7, 10, 12) (0.1 M phosphate buffer, 10 mV s).
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