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ABSTRACT

Background & objectives: Diabetes is a disease that requires continuous monitoring of blood
glucose levels to control its complications. At present, blood glucose is measured using
portable devices; most of the electrodes of these devices work using the enzyme glucose
oxidase. Due to the high cost of the enzyme and its instability, non-enzymatic electrochemical
sensors can significantly contribute to the emergence of new generation devices.

Methods: In this study, keywords of glucose measurement, non-enzymatic electrochemical
sensors in the period 1962 -2020, were searched and studied from Elsevier, Scopus, Science
Direct and PubMed databases. In this review, first, the different generations of glucose
sensors and how they are made are mentioned, and the types of materials used in the
preparation of enzyme-based sensors are discussed. The progress made in non-enzymatic
sensors is mentioned in the following, and the advantages and challenges of these types of
glucose sensors are discussed.

Results: Materials used to prepare non-enzymatic glucose electrochemical sensors are
platinum, copper, platinum alloys, gold and platinum nanomaterials, and molecular mold
polymers. The main problem of these compounds is the lack of selectivity of these
compounds and their weak signal due to the intervention of disturbing species. However,
using molecular mold polymers seems an excellent option to solve this problem.

Conclusions: Non-enzymatic glucose electrochemical sensors have the advantage of high
stability and low cost, and measuring the amount of glucose in biological fluids can be helpful
in controlling diabetes. Advances in nanoscience and nanotechnology and molecularly
formulated polymers have made it possible to produce new nanomaterials to create enzyme-
free systems for glucose detection, but several studies are needed to bring these sensors to
market.
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Working Electrode %ri]l;\egr range %L?NII)) Electrolyte ;Y)(t)érljilﬁ(V) Ref.
Pt nanoflower/GO 0.002-20.3 2 PBS (pH=7.4) 0.47 [(7v]
Cu nanowires-MOFs-GO  0.02-26.6 7 PBS (pH=7.4) 0.3 [7A]
Pt/MWCNT 0.0-20 1.1 PBS (pH=7.4) 0.55 (741
Au nano coral 0.05-30 10 PBS (pH=7.4) -0.1 [v-1
PtAu/C 0.0-10 2 PBS (pH=7.4) 0.35 [Vy]
Au thin films 0.01-100 10 PBS (pH=7.4) -0.3t00.7  [V¥]
Pt,Pb alloy 0.0-10 - PBS (pH=7.4) —-0.15 [(vv]
3D Cu@Cu,0O Aerogels 0.1-10 54 PBS (pH=7.4) 0.6 [Y¥]
Graphene/CuO 5.0-14 5 PBS (pH=7.4) —0.05 [VE]
Au/Pt-black 1.0-40 23 PBS (pH=7.4) 0.12 [Yv]
Au NP/GONR 0.0005-10 5 PBS (pH=7.0) 0.2 [vo]
Pd@Pt CINPs 1.0-8.5 0.82 PBS (pH=7.4) -0.1 V7]
Pt;Ru NP/GCE 0.0005-10 0.3 PBS (pH=7.4) 0.05 [vv]
PtRu/MWCNT/IL 0.2-15 50 PBS (pH=7.4) -0.1 [YA]
PtNi/graphene up to 35 10 PBS (pH=7.4) —-0.35 [va]
E;izparticles/MWCNTs up to 11 7 PBS (pH=7.4) 015 -]
PtAWMWCNTs upto24.44 10 PBS (pH=7.4) 0.3 [AV]
Pt nano cluster/graphene ~ 1.0-25 30 PBS (pH=7.4) 0.05 [AY]
Co@Pt 1.0-30 300 PBS (pH=7.4) —-0.05 [AY]
Pt NP/Carbon nanotubes ~ 0.05-10 20 PBS (pH=7.4) -0.3 [AE]
Nano porous Pt 1.0-10 800 PBS (pH=7.4) 0.4 [AD]
330105“2{1““1" like nano > 173 200  PBS (pH=7.4) 0.35 [v]

TiO,-Au 0.05-3 45 PBS (pH=7.4) -0.8t01.2  [A7]
PtNPs/BSA-rGO 0.02-7.5 2 PBS (pH=7.4) 0.5 [AY]
Mesoporous Pt 0.0-10 9.6 PBS (pH=7.4) 0.45 [AA]
Pt@CNOs 2.0-28 90 PBS (pH=7.4) 0.45 [A4]
ggphen‘;ore/ Pt shelll= 5 53 5 PBS (pH=7.4) 0.1 [A-]
PtPd/rGO 0.1-22 PBS (pH=7.4) 0 [4V]
CuNBs 1.13 10 NaOH +0.6 [av]
CuNWs 3 0.035 NaOH +0.6 [av]
CuNRs 0.8 0.008 NaOH +0.55 [4€]
CuNPs 7.2 0.038 NaOH +0.55 [40]
CuNPs 3 0.5 NaOH +0.65 [47]
Cu nanocluster/MWCNT 3.5 0.21 NaOH +0.65 [av]
Cu nanocube/MWCNT 7.5 1 NaOH +0.55 [AA]
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CuNP/MWCNT 7.5 2
CuNP@TiC/C 5.2 0.2
CuNP @porous  carbon 06
matrix

Cu framework/sandpaper 4.6 0.03
CuNP/GO/SWCNT 4.538 0.34
CuNP/NGr 4.5 1.3
CuNP/PEDOT/GO 1.3 0.047
CuNW/rGO 11 0.2
CuNF/rGO 13 0.5
CuNP/rGO 1 1.2
CuAg/NF 3.5 0.08
AgNP/GO 14 4
Ni/GO 2.7 5

NaOH +0.63 [44]

NaOH +0.6 [v--]
NaOH +0.55 [v-V]
NaOH +0.45 (V]

NaOH +0.5 [v-v]
NaOH +0.5 [v-¥]
NaOH +0.55 [V-€]
NaOH +0.58 [V-0]
NaOH +0.6 [-7]
NaOH +0.45 [v-VY]
NaOH +0.55 [V-A]
NaOH +0.6 AERY
NaOH +0.5 (-]
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