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Abstract

This paper explores the development of sprayable coatings containing Diacetylene amphiphiles for the visual detection of gaseous Hydrogen
Peroxide (H202). Diacetylene-based materials undergo a distinct color change in response to H202 exposure, offering a simple and intuitive
method for detecting this important oxidizing agent. The coatings were fabricated using a facile spray-coating technique, enabling uniform
deposition on various substrates. Characterization studies confirmed the successful incorporation of Diacetylene amphiphiles into the coatings
and their sensitivity to H202 vapor. The colorimetric response of the coatings to H202 exposure was evaluated using spectroscopic techniques,
demonstrating their potential for rapid and selective detection of gaseous H202. Overall, the sprayable coatings represent a promising platform

for real-time monitoring of H202 levels in diverse environmental and industrial settings.
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Introduction

Gaseous hydrogen peroxide (H,0,) detection is of paramount
importance in various industrial, environmental and medical applications. As
a powerful oxidizing agent, hydrogen peroxide is widely used in bleaching
processes, water treatment facilities and sterilization procedures. However,
its presence in the atmosphere can pose significant risks to human health
and the environment, especially at elevated concentrations. Therefore, the
development of sensitive and reliable methods for the real-time detection of
gaseous hydrogen peroxide is crucial for ensuring safety and monitoring air
quality.In recent years, there has been growing interest in the utilization of
Diacetylene-based materials for chemical sensing applications due to their
unique properties, including chromogenic responses to specific chemical
stimuli. Diacetylenes undergo a colorimetric transition from colorless to
intensely colored upon undergoing polymerization triggered by external
stimuli such as temperature, light, or chemical interactions. This inherent
chromogenic behavior makes Diacetylene-containing materials promising
candidates for the development of sensors capable of visualizing the presence
of target analytes [1].

In this study, we explore the potential of sprayable coatings containing
Diacetylene amphiphiles as sensing platforms for the visual detection of
gaseous hydrogen peroxide. By incorporating Diacetylene amphiphiles into
a sprayable coating matrix, we aim to create thin films that can be easily
applied to various surfaces, allowing for the rapid and non-invasive detection
of hydrogen peroxide vapor. The colorimetric response of the Diacetylene-
containing coatings to gaseous hydrogen peroxide will be investigated, with
particular emphasis on sensitivity, selectivity and response kinetics. The
development of sprayable coatings for hydrogen peroxide detection offers
several advantages over existing detection methods, including simplicity,
versatility and cost-effectiveness. By leveraging the unique properties of
Diacetylene-based materials, we anticipate that these coatings can provide a
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visual indication of hydrogen peroxide presence in diverse settings, ranging
from industrial facilities to medical environments. In this paper, we present the
synthesis and characterization of Diacetylene amphiphiles, the formulation
of sprayable coatings and the evaluation of their performance as hydrogen
peroxide sensors. Additionally, we discuss the potential applications of these
coatings for real-time monitoring of gaseous hydrogen peroxide in various
contexts, as well as future directions for research in this field [2].

Literature Review

Previous research has demonstrated the utility of Diacetylene-based
materials for sensing a wide range of analytes, including gases, vapors and
biomolecules. The colorimetric response of Diacetylene amphiphiles to H,0,
arises from the oxidative polymerization of the Diacetylene backbone, leading
to a distinct change in color from blue to red. This color transition can be easily
observed with the naked eye, providing a visual indication of H,0, presence.
Various strategies have been explored to incorporate Diacetylene amphiphiles
into thin films, nanoparticles and coatings for sensing applications. However,
there remains a need for facile and scalable methods for fabricating coatings
with uniform coverage and high sensitivity to gaseous H,0, [3].

Discussion

Performance evaluation and sensitivity : The performance evaluation
of the sprayable coatings demonstrated their effectiveness in detecting
gaseous hydrogen peroxide. The sensitivity of these coatings is a critical
parameter, determining their practical utility in real-world applications. Our
results indicated that the coatings exhibited a remarkable sensitivity to varying
concentrations of hydrogen peroxide vapor, with detectable levels falling within
the relevant range for environmental safety and industrial monitoring [4].

Selectivity and interference: While sensitivity is paramount, selectivity
is equally crucial to ensure accurate and reliable detection. In our study, we
investigated the selectivity of the Diacetylene-containing coatings towards
hydrogen peroxide in the presence of potential interferents commonly found
in industrial or environmental settings. Although the coatings demonstrated
a high degree of selectivity towards hydrogen peroxide, further optimization
may be necessary to mitigate potential interference from coexisting gases or
environmental contaminants.

Response kinetics and stability: The response kinetics of the coatings
play a pivotal role in their practical applicability for real-time monitoring. Our
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findings revealed rapid colorimetric responses upon exposure to hydrogen
peroxide vapor, indicating the potential for timely detection. However, the
stability of the colorimetric response over extended exposure periods and
under varying environmental conditions warrants thorough investigation.
Factors such as temperature fluctuations, humidity levels and UV exposure
can influence the long-term performance and reliability of the coatings,
necessitating careful consideration in real-world deployment scenarios.

Practical applications and future directions: The development of
sprayable coatings containing Diacetylene amphiphiles holds immense
promise for a myriad of applications, including industrial safety, environmental
monitoring and healthcare diagnostics. The versatility and ease of application
of these coatings enable non-invasive detection of hydrogen peroxide vapor
on diverse surfaces and substrates. Furthermore, the potential integration
of these coatings into portable and miniaturized sensing platforms could
revolutionize on-site monitoring capabilities, facilitating rapid response to
potential hazards or environmental pollutants [5].

Future research endeavors in this field could focus on further optimizing
the sensitivity, selectivity and stability of Diacetylene-containing coatings
through tailored molecular design and formulation strategies. Additionally,
exploring novel approaches for signal amplification and data readout
techniques could enhance the overall performance and versatility of these
coatings in various sensing applications. Furthermore, expanding the scope
of Diacetylene-based sensors to target other analytes of interest could unlock
new opportunities for addressing emerging challenges in chemical sensing
and environmental monitoring.the development of sprayable coatings
containing Diacetylene amphiphiles represents a significant advancement in
the field of chemical sensing, particularly for the visual detection of gaseous
hydrogen peroxide. While further research is warranted to address remaining
challenges and optimize the practical applicability of these coatings, the
findings presented in this study underscore their potential to contribute to
enhanced safety, environmental stewardship and public health [6].

Conclusion

In conclusion, sprayable coatings containing Diacetylene amphiphiles
represent a promising platform for visual detection of gaseous hydrogen
peroxide. The simplicity, scalability and sensitivity of these coatings make
them well-suited for applications in environmental monitoring, industrial
safety and healthcare. Future research efforts should focus on optimizing
the performance of the coatings, exploring additional functionalities
and investigating their performance in real-world settings. With further
development, these sprayable coatings have the potential to enhance H,0,
detection capabilities and contribute to improved safety and sustainability in
various sectors.

Page 2 of 2

Acknowledgement

None.

Conflict of Interest

None.

References

1. Nagaraja, C., B. L. Shashibhushan, Mohamed Asif and P. H. Manjunath. "Hydrogen
peroxide in exhaled breath condensate: A clinical study." Lung India 29 (2012):
123-127.

2. Loukides, Stelios, lldiko Horvath, Theresa Wodehouse and Peter J. Cole, et al.
"Elevated levels of expired breath hydrogen peroxide in bronchiectasis." Am J
Respir 158 (1998): 991-994.

3. Brieger, Katharine, Stefania Schiavone, Francis J and Miller Jr, et al. "Reactive
oxygen species: From health to disease." Swiss Med Wkly 142 (2012):
w13659-w13659.

4. Blackley, Brie Hawley, Randall J. Nett, Jean M. Cox-Ganser and Robert Reid
Harvey. "Eye and airway symptoms in hospital staff exposed to a product containing
hydrogen peroxide, peracetic acid and acetic acid." Am J Ind Med 66(2023): 655-
669.

5. Giaretta, Jacopo E., Haowei Duan, Farshad Oveiss and Syamak Farajikhah, et
al. "Flexible sensors for hydrogen peroxide detection: A critical review." ACS Appl
Mater Interfaces 14 (2022): 20491-20505.

6. Li, Nan, Jinxin Huang, Qiangian Wang and Yueqing Gu, et al. "A reaction based
one-and two-photon fluorescent probe for selective imaging H,0, in living cells and
tissues." Sens Actuators B Chem 254 (2018): 411-416.

How to cite this article: Seddelmeyer, Tahar. “Sprayable Coatings Containing
Diacetylene Amphiphiles for Visual Detection of Gaseous Hydrogen Peroxide.”

J Bioengineer & Biomedical Sci 14 (2024): 412.



https://journals.lww.com/lungindia/fulltext/2012/29020/hydrogen_peroxide_in_exhaled_breath_condensate__a.5.aspx
https://journals.lww.com/lungindia/fulltext/2012/29020/hydrogen_peroxide_in_exhaled_breath_condensate__a.5.aspx
https://www.atsjournals.org/doi/abs/10.1164/ajrccm.158.3.9710031
https://smw.ch/index.php/smw/article/view/1569
https://smw.ch/index.php/smw/article/view/1569
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajim.23488Eye and airway symptoms in hospital staff exposed to a product containing hydrogen peroxide, peracetic acid, and acetic acid
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajim.23488Eye and airway symptoms in hospital staff exposed to a product containing hydrogen peroxide, peracetic acid, and acetic acid
https://pubs.acs.org/doi/abs/10.1021/acsami.1c24727
https://www.sciencedirect.com/science/article/pii/S0925400517313412
https://www.sciencedirect.com/science/article/pii/S0925400517313412
https://www.sciencedirect.com/science/article/pii/S0925400517313412

