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✓Objective: Detection of OCl¯ using dextran-gold

nanoparticles (dAuNPs).

✓Motivation: Progress in “ready-to-use” colorimetric devices.

✓Rationale: Fabrication of portable plasmon sensing

platforms to promote on-site testing.

Introduction

Hypochlorite (OCl¯) is the main component of a chlorine-based disinfectants besides their applications in waste-water treatment, food factories, and medical

environments. The OCl¯ poisoning may occur due to its inappropriate use, causing harmful impacts on human health and the aquatic environment [1, 2].

Characterization of dAuNPs

Conclusion and What is Next 

The dAuNPs was prepared according to a reported method by J. Tang et al. Mater. Sci. and Eng. C, 93, 759–767 (2018).

[1]. Desiree C. Regalado Farreras, Carlos Garcıa Puente, and Carlos Estrela, Sodium hypochlorite chemical burn in an

endodontist’s eye during canal treatment using operating microscope, J. Endod. 40 (8): 1275-1279 (2014); [2]. Naseeba Parveen, 

Shamik Chowdhury, and Sudha Goel, Environmental impacts of the widespread use of chlorine-based disinfectants during the

COVID-19 pandemic, Environ. Sci. Pollut. Res. 29: 85742–85760 (2022).

Acknowledgements

Fig. 1. Overview of possible transportation

of chlorine-based disinfectants and their

disposal in environment causing OCl¯
contamination [adapted from ref. 1].

Fig. 2. The OCl¯ accident showing ocular

inflammation (I) immediately after the incident, (II)

ocular aspect after 4 days, and (III) after 9 days

indicating an ulcer on the cornea [adapted from ref. 2].

Detection of OCl¯ 

Fig. 6. Operational assay for OCl¯ detection in water

sample. The red colloidal dAuNPs solution did not show 

any color change in the absence of OCl¯ whereas the 

solution became purple blue in the presence of OCl¯.

➢ The dAuNPs plasmonic probes offer detection and

quantification of OCl¯ in water.

➢ The dAuNPs-Sol nanosensor showed good

selectivity for OCl¯ detection in pool water.

➢ Both the solution and solid formats of dAuNPs can

be used for colorimetric sensing applications.

➢ The proposed strategy can be extended for on-spot 

testing of other hazardous analytes in the
environment.

Fig. 8. Colorimetric detection of OCl¯ in water 

using (a) dAuNPs-Sol with LoD of 0.05 mM, 

and IC50 of 0.28 mM, (b) dAuNPs-Tab with 

LoD of 1.0 mM, and IC50 of 50.89 mM, (c) 

dAuNPs-Comp with LoD of 1.0 mM, and IC50 

of 72.17 mM, and (d) dAuNPs-Powder with 

LoD of 1.0 mM, and IC50 of 82.55 mM. Results 

indicated that dAuNPs-Sol is the most 

sensitive probe as compared to all solid 

platforms. Each data in the graph is the mean 
value of three replications ± standard 

deviation.

Fig. 5. TEM images showing average particle size for (I) 
dAuNPs-Sol as 12.0±0.94 nm, (II) dAuNPs-Tab as 12.3±1.96 

nm, (III) dAuNPs-Comp as 12.3±2.2 nm, and (IV) dAuNPs-

Powder as 12.6±2.2 nm illustrating dispersed spherical dAuNPs.

Fig. 3. Characterization of different dAuNPs showing (a) UV-

vis spectra of solution phase (Sol) and solid formats as

tablet (Tab), composite (Comp), and Power having λmax at 

520 nm and (b) FTIR spectra showing incorporation of

dextran into AuNPs.

Fig. 4. The effect of different formats of

dAuNPs probe on the value of (a) surface

charge by zeta potential and (b)

hydrodynamic size by DLS technique.

Fig. 9. The plasmonic sensor for OCl¯ detection. (a)

Interference study showing the selectivity of dAuNPs-Sol probe

and (b) the spiking analysis for swimming pool samples 1-4 

showing the real-sample applicability of the plasmonic device.
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Fig. 7. An illustration showing the breaking of dextran 

chains around AuNPs due to oxidizing ability of OCl¯.
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