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Experimental Procedures

Chemicals

Palladium (IT) acetate (99.98% Pd(OAc),), chloroplatinic acid (99.9%, aqueous solution of
H,PtCls. 6H,0), polyvinylpyrrolidone, ethylene glycol, silver nitrate (AgNO;), D-glucose,
galactose, sucrose, fructose, lactose, L-ascorbic acid, potassium ferricyanide (K4[Fe(CN)g), and
Nafion (5 wt%) were received from Sigma Aldrich. Mono, and disodium phosphates (99%),
hydrochloric acid (HCl), nitric acid (HNO;), and sulfuric acid (H,SO,) were purchased from
Merck. Further, all remaining chemicals were of analytical grade and were used as obtained.
Aqueous solutions were prepared with Milli-Q-water. Before use, all glasswares were properly
washed with aqua regia (1: 3 HCI / HNO; (v/v)) and then washed with Milli-Q-water. All
experiments were performed in accordance with the Guidelines “Department of Chemistry", and
approved by the ethics committee at "National Institute of Technology". Informed consents were

obtained from human participants of this study.
Preparation of Pt-Pd bimetallic nanosuperlattices (Pt—Pd BMNSLs)

Pt—Pd bimetallic nanosuperlattices were synthesized by an eco-friendly approach using the
polyol assisted sonochemical method. The ultrasonic irradiation was executed by a standing
wave sonication system (Kaijo 30110 (QR — 003) type lot. no. SM1460009, Oscillator 30301
type; power, 50 W; frequency, 38 kHz). About 5 mL of a PVP solution (37.5 mM) and 0.6 mL of
50 mM AgNOj; were mixed with 5 mL of a solution of 6.25 mM Pd(OAc), diluted in ethylene
glycol, producing a yellow solution. This yellow solution was sonicated for 20 minutes. During
the reaction the color was changed from yellow to dark brown, indicating that the Pd seeds were
formed at this stage. Then, 5 mL of an aqueous solution of H,PtClg (6.25 mM) was added to the
ultrasonication reaction system. Thereafter, the reaction mixture was kept under ultrasonication
during 2 h in an inert atmosphere using argon gas. Here, H,PtCls. 6H,O and Pd(OAc),) were
completely reduced with ethylene glycol (EG). After 2 h of reaction time, the solution became
dark brown, indicating the formation of Pt—Pd BMNSLs. This colloidal solution was washed
with ethanol and acetone. Pt—Pd BMNSLs were dispersed by adding ethanol combined with
following centrifugation treatments at 8000 rpm for 15 minutes.3! As a way of comparison, the
Pt-NPs without Pd-NPs and Pd-NPs without Pt-NPs were synthesized using the same

experimental procedure as described above.



Characterization of synthesized nanomaterials

The morphology of synthesized materials was demonstrated by a high-resolution transmission
electron microscope together with an energy-dispersive X-ray (EDX) detector and selected area
electron diffraction (SAED) patterns (JEOL JEM 2010 model at an accelerating voltage of 200
kV). The optical spectra were obtained by an Analytik Jena (Specord 600S) diode array UV-vis
spectrophotometer. The X-ray diffraction (XRD) experiments were conducted at 260 = 10-80° on
a Rigaku X-ray diffractometer, Cu-Ka radiation (A = 0.1542 nm), Japan. X-ray photoelectron
spectroscopy (XPS) measurements were accomplished by Physical Electronics PHI 5600 XPS

instrument with a monochromatic Al-Ka (1486.6 ¢V) as an excitation source.
Electrochemical assessment

Prior to use, the GC working electrode was polished using alumina suspensions with different
particle sizes (1, 0.3, and 0.05 wm) until obtaining a mirror-like surface. A volume of 10 puL of
the synthesized sample (Pt—Pd BMNSLs or PtNPs, PANPs) was dropped onto the GC electrode
surface. The modified GC electrode (Pt—Pd BMNSLs/GC or PtNPs/GC, PANPs/GC) was dried at
room temperature. Before starting any electrochemical experiments, the electrolytic solution was
aerated with argon for 15 min.

All cyclic voltammetric (CV), differential pulse voltammetric (DPV), and amperometric (i-t)
studies were accomplished using in a CHI 650C electrochemical workstation (Austin, TX, USA).
A three-electrodes system was employed, comprising of a glassy carbon electrode (GC) (6 = 3
mm diameter) or a modified electrode (Pt—~Pd BMNSLs/GC or PtNPs/GC, PANPs/GC) as a
working electrode, platinum wire, and an Ag/AgCl (sat. KCl) electrode as the auxiliary and the
reference electrode, respectively. All the potentials were referred to as the reference electrode.
The measurements were accomplished in a phosphate buffer saline (PBS, pH 7.4) solution with

0.1 M KCI at room temperature.



Figure S1. TEM image of Platinum (A) and Palladium (B) nanoparticles distribution



Table S1. Comparison of detection limit using Pt-Pd BMNSLs/GC electrode to various modified

electrodes using the amperometric method previously reported in the literature.

Dynamic range  Limit of detection

Electrodes (uM) (uM) References
Pt-replaced porous Cu-modified

SPCEs 1000-11000 385 (S2)
GOx-PtNPs-PAA-aSPCE 20-2300 7.6 (S3)
Pt/rGO/P3ABA modified SPCE 250-6000 443 (S4)
gg[t)r:)%’g/GP-PANI/Pt disc 10-1048 1.7 (S5)
Pt/Au/BDD 10 - 7500 7.7 (S6)

Pt — NiO/rGO/GCE 8-14500 2.67 (S7)
PtNCs/graphene (PVP)/GCE 1000-25000 30 (S8)
Pt/Ni@rGO 20-5000 6.3 (S9)
PtPd BMNSLs 1-500 1 This work




Table S2. Comparison of glucose sensing obtained using Pt-Pd BMNSLs/GC electrode with a
commercial meter in human blood serum samples.

Commercial Pt—Pd BMNSLs/GC electrode
meter
Sample
Concentration Concentration RSD (%)

(mM) (mM) (N=3) Recovery (%)
1 5.83 5.76 2.28 98.79
2 5.51 543 3.11 98.64
3 6.15 6.03 2.97 97.73
4 5.64 5.57 2.91 98.75

Table S3. Comparison of glucose sensing obtained using Pt-Pd BMNSLs/GC electrode with a
commercial meter in urine samples.

Pt—Pd BMNSLSs/GC electrode = Commercial meter

Prepared
Urine samples concentration Detected R Detected
(mM) concentration eff,z’ )e ry concentration
(mM) (mM)
1 1 1.01 101 1.01
2 2 1.95 97 1.98
3 4 3.94 98.5 3.98
4 5 4.97 99.4 4.99
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