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Fig. S1. Characterization of ZnO1-x nanosheets using TEM to detect the surface morphology of 
nanosheets for the scale of (a) 100 nm and (b) 0.5 µm scale.
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Fig. S2. Dynamic Light Scattering (DLS) size distribution; (a) % number distribution and (b) % 
volume distribution for synthesized ZnO1-x nanosheets before probe-ultrasonication, (c), (d) shows 
size distribution after probe-ultrasonication.
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Fig. S3. Energy-dispersive X-ray spectra (EDS) of the synthesized ZnO1-x nanosheets showing 
elemental mapping.
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Fig. S4. XPS survey scan spectra for ZnO1-x nanosheets.
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Fig. S5. PL study of the 2D ZnO1-x nanosheets (a) Optimization of fluorescence intensity at various 
wavelengths, (b) Excitation and emission spectra for the ZnO1-x nanosheets, (c) Fluorescence 
quenching experiment after the addition of ferritin, (d) Effect of dilution on fluorescence intensity 
of ZnO1-x nanosheets. 
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S1. Quantum yield equation 

The quantum yield of the synthesized material was calculated using the equation as below:

𝜑𝑍𝑛𝑂1 ‒ 𝑥
 = 𝜑𝑄.𝑆  ×  

𝐹(𝐴𝑈𝐶)𝑍𝑛𝑂1 ‒ 𝑥

𝐹(𝐴𝑈𝐶) 𝑄.𝑆  
×

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒𝑄.𝑆

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒𝑍𝑛𝑂1 ‒ 𝑥

 ×
𝜂𝑍𝑛𝑂1 ‒ 𝑥

𝜂𝑄.𝑆

where φ is Quantum yield, Q.S. = Quinine sulfate (reference), F (AUC) = Fluorescence Area under 

the curve, Absorbance = Absorbance at 370 nm, η = Solvent refractive index of the sample (water: 

1.333). 

The quantum yield of ZnO1-x was calculated using the values as:

φQ.S = 54.6%, F(AUC)ZnO1-x = 46,672.54, F(AUC)Q.S = 60,260.0, AbsorbanceQ.S = 2.9, 

AbsorbanceZnO1-x = 2.62 and ηZnO1-x = ηQ.S = 1.333 (water as a solvent)

S2. Quenching efficiency equation

The quenching efficiency (QE) of ferritin and all other interfering biomolecules was calculated 

using the equation below:

𝑄𝐸 =  
(𝐼0 ‒ 𝐼)

𝐼0
× 100

Where I0 and I are the fluorescence intensities of ZnO1-x nanosheets without and with analyte, 

respectively.
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Fig. S6. UV-Vis absorption spectra for ferritin (green), bare ZnO1-x (blue) and ZnO1-x after addition 

of ferritin (red).
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Fig. S7. Zeta potential studies for (a) ZnO1-x nanosheets, (b) ZnO1-x + Ferritin


