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Workflow for literature searching and data mining 
[bookmark: _Hlk133526585]To the best of our knowledge, it is the first report for glucose determination without any intermediate by a label free mechanism in a widest response range till now depend on our investigations and based on similar studies (Sabu et al., 2019; Tian et al., 2014; Scognamiglio et al., 2013; Golsanamlou, et al., 2021; Peng, et al., 2022) [1-5]. 
As shown in Table S1 below, we collected glucose sensing research papers and extracted characteristics of methods according to the following steps: 
a. Literature search with focus on enzymatic/non-enzymatic sensing of glucose by nanoclusters. All articles were searched by the keywords “nanocluster” and “glucose”, using the Scopus web and google scholar. 
b. Data extraction: detailed information, including method advantages, enhancement/quenching mechanism, synthesis conditions and simplicities, response time, stability of NCs, limit of detection and linear range, was extracted from research papers for comparison.
[bookmark: _Hlk133526734]In brief enzymatic based glucose sensors have been a challenging task due to their inherent problems of cost, instability and sample pre-treatment. On the other hand, non-enzymatic assays are cost-effective, were discussed by Naikoo et al. in 2021 [6]. As is clear between glucose biosensors, fluorescence technique offers high sensitivity and convenience. Among probes for the detection of glucose have been attempted recently, numerous fluorescent nanomaterial based techniques have been reported in the literature but are limited to the glucose detection range and/or sensitivity, response time, stability and interference effects [1-3, 7].
[bookmark: _Hlk133526891]Here non-enzymatic fluorescence sensing of glucose by easily green synthesized BSA-Ag NCs overcome the main drawback of the existing systems. The comparison to other methods shown all of the sensors used for glucose detection observed before, have considerably narrower range than in this study. In addition, the simplicity of the preparation and direct simply operation in really a wide linear range, besides selectivity toward glucose and fast quantitative determination with highly accurate data makes the BSA-Ag NCs based sensor most preferred than the others.
Moreover, more than ten-fold enhancement of fluorescence intensity of NCs for low level precise glucose determination in this assay, enhances the detection sensitivity and selectivity, making it important to measure glucose upon BSA-Ag NC as an improved sensor. Likewise, some bottleneck like nonstability and pH dependency are limiting points in previous works [8, 9], which are ignorable here. 



Table S1. Comparison of nanocluster based literature (enzymatic and non-enzymatic) reported works for glucose 
	Nanocluster 
based spectroscopic sensor
	Method conditions
	Synthesis conditions: Reducing agent/ stabilizer etc.
	Response time/ durability of NCs
	LOD
mmol L−1
	Linear range 
mmol L−1
	Ref.

	Turn-on enzymatic sensor for H2O2 and 
glucose based on DNA-Ag NCs
	Based on the cleavage of ssDNA by •OH and the fluorescence enhancement effect when guanine-rich (G-rich) DNA sequences are in proximity to DNA-silver NCs
	Without special steps such as modification, separation, coating, and immobilization, which greatly decreases the operating difficulty.
Accessible to numerous labs
	90 min/
Stability NS


	0.0004
	0 to 3.75
	[10]

	Polyethyleneimine-capped Ag NCs as a fluorescence quenching enzymatic probe for detection of hydrogen peroxide and glucose 
	Oxidation of glucose by glucose oxidase was coupled with ﬂuorescence quenching of PEI-Ag NCs by H2O2, and PEI-Ag NCs-based determination of glucose at RT established, too.
Lower degree of sample matrix interference
	Simple and direct synthesis of polyethyleneimine-capped Ag NCs. 
The possible reason for the blue emission has been discussed

	Within 30 min/
Kept for 30 days
	0.0008
	0.001 to 0.01
and
0.01 to 1.0
	[11]

	Enzymatic fluorescent probes based on ovalbumin-stabilized Ag NCs  and pH-switchable agglomeration-induced quenching
	pH-dependent reversible response attributable to the pH-induced change in the electron-donating ability of the functional groups on the Ag NCs, absorption peak signals
	An etching method for generating water-soluble ﬂuorescent Ag NCs.
Stable at pH 2.0–14.0 and 20 to 37 °C temperature
	40 min/
Stable for at least 3 months
	0.00001
	0.005 to 0.17
	[8]

	Enzymatic OVA-stabilized fluorescent quenching Au NCs  glucose sensor
	based on the hydrogen peroxide-induced fluorescence quenching principle set at 37 °C and 
stable at pH 2.0–14.0. 

	the optimized conditions for OVA-AuNCs synthesis were determined to be incubation in an NaOH solution with OVA/HAuCl4 solution at 80 °C for 5 min
	15 min/
NS stability
	0.001
	0.005 to 1.0 and 1.0 to 10
	[12]

	Enzymatic Redox active, photoluminescent Ag NCs templated with oligonucleotides
	The reversible emission change was measured and used to detect H2O2, which is a by-product of the reaction of glucose with glucose oxidase.
Ag NCs can be reused
	Ag NCs were synthesized by templating with oligonucleotides and reducing with NaBH4
	Within 10 min/
Stable for more than two weeks
	Not found
	0 to 10
	[9]

	Non-enzymatic surface enhanced Raman scattering (SERS) with Ag NCs and 2-Thienylboronic acid as linker
	Pretreatment need as instrumentation for SERS and Ag NC ﬁlms deposition.
Non-invasive detection of glucose in diabetic patients using saliva samples
	NS


	NS
	NS
	0.001 to 0.5 
	[13]

	Non-enzymatic surface-enhanced Raman-mode quantitative glucose sensing in an on-chip microfluidic environment as well as in ex vivo rabbit eyes
	SERS instrumentation and liquid phase deposition need.
Potent for monitoring continuously changing glucose concentrations at levels observed in the aqueous humor and blood 
	The fabrication was performed in a two-step process: (1) hydrothermal synthesis of ZnO nanowires and (2) liquid phase deposition of Au nanoparticles on the ZnO NWs 
	10 to 30 minutes depending on the glucose concentration/
Stable over a 30-day period
	NS
	0.1 to 30 
	[14]

	Non-enzymatic Au cluster colloids emission quenching based glucose sensing
	The FL emission spectra of Au cluster were collected at RT.
No major interference (but BSA and C-peptide presented as interfering species).
	Synthesis by reduction of AuCl4 with NaBH4 in the presence of l-cysteine 

	Very fast/
Stable for 5 month
	0.25 
	2.5 to 25.0
	[15]

	Non-enzymatic fluorescent quenching of Ag NCs anchored with 3-aminophenyl boronic acid 
	Photoluminescence investigation of dilute aqueous Ag NCs-a-APBA colloids at RT.
The interference study with the model solution.
	Ag NCs-a-APBA have been synthesized and modified  sonochemically in presence of sunlight and sonication
	Sixty minutes/
NS stability
	Claimed in nanomolar level (but NS)
	Nanomolar to 1.0 milimolar
(nonlinear plot)
	[16]

	Non-enzymatic gold nanoclusters/graphene quantum dots complex-based dual-emitting ratiometric fluorescence probe
	Fe3+-sensitive orange-fluorescent gold NCs as the indicator probe.
Fe3+-inert blue-fluorescent graphene quantum dots as the reference probe.
	BSA and 3-mercaptopropionic acid solution were used and allowed to react at 4 °C, then dialyzed in phosphate buffer solution for 48 h, and then dialyzed in deionized water for 12 h
	15 minutes
	0.18  μmol/L
	1–15 μmol/L
	[17]

	Enzymatic silver nanoclusters as fluorescent probe for detection of hydrogen peroxide and glucose
	Sensing platform based on BSA-Ag30NCs coupling with glucose oxidase (GOD) catalytic reaction
	BSA-AgNCs with different ratio of Ag/BSA were systematically studied about their fluorescence properties.
	45 minutes 
	3.4 μmol/L
	5–180 μmol/L
	[18]

	Enzymatic label-free fluorescent probe for detection of Fe2+ and glucose
	AuNCs@C20 integrated with Fenton reaction was designed as  ferrous ions and glucose detecting probe
	Homocytosine-templated gold NCs AuNCs@C20 with stable blue fluorescence were prepared by a facile one-step synthesized method
	15 minutes /
30 days
	2.3 μmol/L
	10 to 90 μmol/L
	[19] 

	Enzymatic ratiometric fluorometric and colorimetric dual-mode sensing of glucose based on gold-platinum bimetallic NCs
	The bifunctional Au-Pt NCs-GMP possessed peroxidase-like mimetic activity and stable fluorescence were constructed for a dual-mode glucose assay for the first time
	The Au-PtNCs-GMP were synthesized by an improved hydrothermal method.
	NS
	Fluorescence method 0.01–0.4
	7 μmol/L
	[20] 

	
	
	
	
	Colorimetric method 0.05–0.4 
	11 μmol/L
	

	Copper nanocluster (Cu23 NC)-based biomimetic system with peroxidase activity utilized as enzymatic sensor 
	The dual PL response of the Cu23@pepsin-based probe is exploited in designing a ratiometric H2O2 sensor and therefore glucose
	Blue luminescent, pepsin-templated Cu NCs were synthesized. The enzymatic activity of Cu23@pepsin is dependent on several physical parameters such as temperature, pH, OPD, and H2O2 concentration
	40 minutes /
15 days
	7.56 μmol/L
	0 to 1 mmol/L
	[21]

	Enzymatic glucose oxidase-anchored gold nanoclusters@ZIF-8 nanocomposites
	A capillary-based fluorimetric platform for evaluation of glucose in blood by Gold nanoclusters and glucose oxidase in ZIF-8 Matrix
	AuNCs, were synthesized through the biomineralization process, first attached with GOD to yield GOD-AuNCs and then encapsulated into ZIF-8 matrix through the protein-mediated formation of MOFs
	15 minutes / 
6 month
	0.30 μmol/L
	5.0 μmol/L to 2.5 mmol/L
	[22] 

	Stimuli‐Responsive luminescent copper nanoclusters in alginate and their sensing ability for glucose
	Visually observable pH-responsive luminescent materials are fabricated after integrating the gel formation ability of alginate induced by free Ca2+ and the AIE properties of Cu NCs
	Cu NCs were synthesized by using GSH as both reduction reagents and ligands to stabilize the as-synthesized clusters
	210 minutes/
330 min of incubation
	0.32
	0.1–2.0
	[23]

	Enzymatic fluorescent quenching and visual assay of H2O2 and glucose based on copper nanoclusters-Ce(III) fluoroprobe
	The fluorescent intensities of CuNCs-Ce3+ were selectively quenched by hydrogen peroxide via the redox reaction
	CuNCs were synthesized by a simple one-pot chemical reduction method based on glutathione as capping and reducing agents
	NS
	2.4 μmol/L
	8–48 μmol/L
	[24]

	Enzymatic aggregation-induced emission of copper NCs triggered by synergistic effect of dual metal ions and the application in the detection of H2O2 and related biomolecules
	The method focused on the aggregation-induced emission (AIE) of nanoclusters triggered by metal ions
	Cu(NO3)2 aqueous solution was added dropwise into glutathione under vigorous stirring at room temperature for 1 h. The solution pH was adjusted to about 6.0 by adding NaOH aqueous solution 
	20 min
	0.37 μmol/L
	0.8 to 50 μmol/L
	[25]


	Bifunctional gold nanoclusters enable enzymatic ratiometric fluorescence nanosensing of hydrogen peroxide and glucose
	Ratiometric fluorescent nanosensor was developed for the determination of H2O2 and glucose by integrating peroxidase–like catalytic and fluorescent bifunctional properties of glutathione protected gold nanoclusters (GSH–AuNCs)
	In GSH–AuNCs synthesis, the color of the solution changed from yellow to colorless in a few minutes and then turned to light yellow slowly. The absorption peak of HAuCl4 solution at 288 nm disappeared accompanying with a weak shoulder peak emerging at 373 nm
	30 minutes/
6 month
	20 nmol/L
	0.05–10.0 μmol/L
	[26]

	A ratiometric fluorescence nanoprobe based on copper NCs and graphitic carbon nitride nanosheets using Ce(III) as crosslinking agent and aggregation-induced effect initiator 
	The ratiometric nanoprobe based on g-C3N4 NSs-Ce3+-CuNCs used to visually detect H2O2 and glucose by naked eyes
	glutathione-capped copper NCs and graphitic carbon nitride nanosheets (g-C3N4 NSs) were synthesized by a facile one-pot chemical reduction and directly thermal pyrolysis following ultrasonic exfoliation approaches, respectively
	NS
	0.48 μmol/L
	1.6–320 μmol/L
	[27] 

	Pd NCs confined in ZIF‑8 matrixes for enzymatic fluorescent
detection of glucose and cholesterol
	With the addition of glucose or cholesterol oxidase, the Pd@ZIF-8 can be utilized to construct a fluorescent sensor for glucose and cholesterol
	Pd NCs were synthesized by using a metal organic framework, zeolitic imidazolate framework-8 (ZIF-8), as a matrix via an impregnation-reaction method
	20 min
	0.10 μmol/L
	15-1000 μmol/L
	[28]

	Enzymatic fluorescence detections of hydrogen peroxide and glucose with polyethyleneimine-capped silver nanoclusters
	Fluorescence from Ag NCs could be quenched by reduced glutathione (GSH) through an interaction from its thiol group. As an oxidant, hydrogen peroxide converted GSH into an oxidized form with an elimination of the free thiols, and inhibited the quenching
	Ag NCs were synthesized with a one-pot method. After formaldehyde was introduced and stirred product was kept at room temperature in dark for 4 days
	60 minutes
	0.11 μmol/L
	0.8–50 μmol/L
	[29]

	N Non-enzymatic turn on glucose biosensor based on BSA-Ag NCs
	Enzyme free fluorescence probe at RT is based on the fluorescence enhancement of BSA-Ag NCs.
	Simple one pot synthesis method with green conditions.
Clusters were formed after the addition of a BSA in alkaline media of Ag+ ions solution without reductant
	Ultra-fast/
Stable for 6 month

	0.031 μmol/L

	0.1 to 8 and 8 to 92
	This work


NCs: Nanoclusters, NS: Not specified, RT: room temperature
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