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ABSTRACT

Myeloperoxidase (MPO) is a key biomarker of inflammation and infection in wound fluids. This study presents
the development of a paper-based colorimetric assay for MPO detection. The assay employs a TMB-based
system with glucose oxidase (GOx) immobilized in polyvinyl alcohol (PVA), enabling stable hydrogen peroxide
(H,0,) generation during analysis. The results demonstrated a linear response from 0 to 5 U/mL (R? = 0.9812),
a detection limit of 0.027 U/mL, a quantitation limit of 0.055 U/mL, and good precision (%CV < 5%). While
glucose and creatinine exhibited minimal interference, hemoglobin, uric acid, and ascorbic acid caused
significant interference. Hemoglobin interference was minimized by applying a secondary wavelength of 415
nm for background subtraction. Analysis of wound fluid samples enabled clear differentiation between non-
infected and infected cases. These findings indicate that the platform has potential as a point-of-care (POC)
tool for monitoring clinical wound status. However, further studies with larger sample sizes and the
implementation of dual-wavelength measurements or sample dilution techniques are required to address
interference prior to clinical application.
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‘ﬁILLGm nskfinaiia dual wavelength measurements I@Uﬁﬂmmiﬂﬂﬂﬁuumﬁl 415 nm %Mﬂuﬁg(ﬂgﬂﬂﬁuum
gagavasdlulnadu (Huynh, 2017) anvnauandygraman awnsaaanissumuld vlwasasaznsfunay
agﬂummﬁﬁmau%’ﬂﬁ

agglsnany Lm’mu%ai'yf:aummlmﬁuﬁa?Tﬂﬂmwmaaﬂ;@@malumnmﬂmmLmﬂ@mi:%i'}al,l,waﬁleiﬁ@L%a
LazunaRaaLEe udtiasannnsanunit ssidasinadusmadietsideudroin mﬂﬁﬁmsﬁﬂmlumju
@Taaamﬁslmﬁu WREAN®T981989 (reference ranges) maaﬁaaaamjm”’mzm mswamnludszidumnanit o
°ﬁ’aﬂﬂﬂim"'um’mmL%aﬁamaaqﬂmwg’mmgmmsmmi’@ o 999uariae (Point-of-care testing) ‘ﬁ'auyjmi
luawaaled

sorawaunslnmsisuassdalil

Lﬁaamnhﬁaqﬂuﬁ'ﬂ&iﬁma”'mﬁa (reference range) 289 MPO luasiinanunadiaida asiuaisinmsdnmee
lunsjm‘ﬁashauwavl,ai@m%aLL&:LLN&@@L%@ Taoldswandszans (sample size) vwnalnadu Lﬁiavlﬁiaga@h
871989284 720U MPO luaaanq'm”aasjw wazAnE ARz EURaaassTUN IRl a1 sde |y

naanssulsena

nwisilaiunusivagunisiidsnnguidmmganenslulaswsefuaziamnsndinn anzanias

AT medmtﬁwﬁﬂmﬁ'ﬂ

LON&EITDN9DI
Adanyi, N., Barna, T., Emri, T., Miskei, M., & Pdcsi, I. (2007). Hydrogen peroxide producing and decomposing
enzymes: Their use in biosensors and other applications. In J. Polaina & A. P. MacCabe (Eds.),

Industrial Enzymes (pp. 491-512). Springer.



(9]

Andrews, P. C., & Krinsky, N. I. (1981). The reductive cleavage of myeloperoxidase in half, producing
enzymically active hemi-myeloperoxidase. Journal of Biological Chemistry, 256(9), 4211-4218.

Arshi, S., Xiao, X., Belochapkine, S., & Magner, E. (2022). Electrochemical Immobilisation of Glucose Oxidase
for the Controlled Production of H,O, in a Biocatalytic Flow Reactor. ChemElectroChem, 9(17),
€202200319.

Bassegoda, A., Ferreres, G., Pérez-Rafael, S., Hinojosa-Caballero, D., Torrent-Burgués, J., & Tzanov, T.
(2019). New myeloperoxidase detection system based on enzyme-catalysed oxidative synthesis of a
dye for paper-based diagnostic devices. Talanta, 194, 469-474.

Bauer, J. A., Zamocka, M., Majtan, J., & Bauerova-Hlinkova, V. (2022). Glucose oxidase, an enzyme “Ferrari”:
Its structure, function, production and properties in the light of various industrial and biotechnological
applications. Biomolecules, 12(3), 472.

Boonpoempoon, T., Wonsawat, W., & Kaneta, T. (2019). Long-term stabilization of hydrogen peroxide by
poly(vinyl alcohol) on paper-based analytical devices. Scientific Reports, 9, 12951.

Brennan, M. L., & Hazen, S. L. (2003). Emerging role of myeloperoxidase and oxidant stress markers in
cardiovascular risk assessment. Current Opinion in Lipidology, 14(4), 353-359.

Carrilho, E., Martinez, A. W., & Whitesides, G. M. (2009). Understanding wax printing: A simple micropatterning
process for paper-based microfluidics. Analytical Chemistry, 81(16), 7091-7095.

Carvalho, L. A. C., Lopes, J. P. P. B., Kaihami, G. H., Silva, R. P., Bruni-Cardoso, A., Baldini, R. L., & Meotti,
F. C. (2018). Uric acid disrupts hypochlorous acid production and the bactericidal activity of HL-60
cells. Redox Biology, 16, 179-188.

Chavengprasert, R., Boonsiri, P., Sae-ung, N., Kitcharoen, S., Pinlaor, P., & Tavichakorntrakool, R. (2020). The
interference effect on determination of myeloperoxidase levels by developed assay kit. In The 21st
National Graduate Research Conference (pp. MMP4-1-6). Khon Kaen University.

Dale, D. C., Boxer, L., & Liles, W. C. (2008). The phagocytes: Neutrophils and monocytes. Blood, 112(4), 935-
945,

Dechert, T. A., Ducale, A. E., Ward, S. I., & Yager, D. R. (2006). Hyaluronan in human acute and chronic
dermal wounds. Wound Repair and Regeneration, 14(3), 252-258.

Hajnsek, M., Schiffer, D., Harrich, D., et al. (2015). An electrochemical sensor for fast detection of wound
infection based on myeloperoxidase activity. Sensors and Actuators B: Chemical, 209, 265-274.

Hampton, M. B., Kettle, A. J., & Winterbourn, C. C. (1998). Inside the neutrophil phagosome: Oxidants,
myeloperoxidase, and bacterial killing. Blood, 92(9), 3007-3017.

Hasmann, A., Wehrschuetz-Sigl, E., Marold, A., Wiesbauer, H., Schoeftner, R., Gewessler, U., Kandelbauer,
A., Schiffer, D., Schneider, K. P., Binder, B., Schintler, M., & Guebitz, G. M. (2013). Analysis of
myeloperoxidase activity in wound fluids as a marker of infection. Annals of Clinical Biochemistry, 50(3),
245-254.

Hoyo, J., Bassegoda, A., Ferreres, G., Hinojosa-Caballero, D., Gutiérrez-Capitan, M., Baldi, A., Fernandez-
Sanchez, C., & Tzanov, T. (2022). Rapid colorimetric detection of wound infection with a fluidic paper

device. International Journal of Molecular Sciences, 23(16), 9129.



[10]

Huynh, T., Lai, M. J., Liu, Y. L., Ly, L., Gong, X., Rommel, K. R., & Young, D. L. (2017). Spectral Analysis
Methods Based on Background Subtraction and Curvature Calculation Used in the Detection or
Quantification of Hemolysis and Icterus in Blood-derived Clinical Samples. Cureus, 9(12), e1965.

Jarosova, R., Mcclure, S. E., Gajda, M., Jovic, M., Girault, H. H., Lesch, A., ... & Swain, G. M. (2019). Inkjet-
printed carbon nanotube electrodes for measuring pyocyanin and uric acid in a wound fluid simulant
and culture media. Analytical chemistry, 91(14), 8835-8844.

Khan, A. A, Alsahli, A., & Raharimanarivo, A. S. (2018). Myeloperoxidase as an Active Disease Biomarker:
Recent Biochemical and Pathological Perspectives. Medical Sciences, 6(2), 33.

Kapralov, A., Vlasova, I. |., Feng, W., Maeda, A., Walson, K., Tyurin, V. A., Huang, Z., Aneja, R. K., Carcillo,
J., Bayir, H., & Kagan, V. E. (2009). Peroxidase activity of hemoglobin-haptoglobin complexes:
Covalent aggregation and oxidative stress in plasma and macrophages. Journal of Biological
Chemistry, 284(44), 30395-30407.

Li, S., Renick, P., Senkowsky, J., Nair, A., & Tang, L. (2021). Diagnostics for wound infections. Advances in
Wound Care, 10(6), 317-327.

Majid, R., Al Talebi, Z. A., Al-Kawaz, H. S., et al. (2023). Novel fluorometric protocol for assessing
myeloperoxidase activity. Enzyme and Microbial Technology, 171, 110320.

Mota, F. A. R., Pereira, S. A. P, Aradjo, A. R. T. S., Passos, M. L. C., & Saraiva, M. L. M. F. S. (2021).
Biomarkers in the diagnosis of wounds infection: An analytical perspective. TrAC Trends in Analytical
Chemistry, 143, 116405.

Nauseef, W. M. (1988). Myeloperoxidase deficiency. Hematology/Oncology Clinics of North America, 2(1), 135-
158.

Odobasic, D., Kitching, A. R., & Holdsworth, S. R. (2016). Neutrophil-mediated regulation of innate and adaptive
immunity: the role of myeloperoxidase. Journal of immunology research, 2016(1), 2349817.

Pallavali, R. R., Degati, V. L., Lomada, D., Reddy, M. C., & Durbaka, V. R. P. (2017). Isolation and in vitro
evaluation of bacteriophages against MDR-bacterial isolates from septic wound infections. PLoS ONE,
12(7), e0179245.

Permpoka, K., Purinai, P., Cheerasiri, C., Rojpalakorn, W., Nilaratanakul, V., & Laiwattanapaisal, W. (2024).
Smartphone-enabled 3D origami-fluidic paper-based electrochemical detection of myeloperoxidase
activity for assessing wound infection. Sensors and Actuators B: Chemical, 398, 134712.

Puca, V., Marulli, R. Z., Grande, R., et al. (2021). Microbial species isolated from infected wounds and
antimicrobial resistance analysis: Data emerging from a three-years retrospective study. Antibiotics,
10(10), 1162.

Pusta, A., TertiS, M., Cristea, C., & Mirel, S. (2021). Wearable sensors for the detection of biomarkers for
wound infection. Biosensors, 12(1), 1.

Shechtman, O. (2013). The coefficient of variation as an index of measurement reliability. In S. Doi & G.
Williams (Eds.), Methods of Clinical Epidemiology (pp. 39-49). Springer.

Suzuki, K., Ota, H., Sasagawa, S., Sakatani, T., & Fujikura, T. (1983). Assay method for myeloperoxidase in
human polymorphonuclear leukocytes. Analytical Biochemistry, 132(2), 345-352.



(1]

Tegl, G., Schiffer, D., Sigl, E., Heinzle, A., & Guebitz, G. M. (2015). Biomarkers for infection: Enzymes,
microbes, and metabolites. Applied Microbiology and Biotechnology, 99(11), 4595-4614.

White-Stevens, R. H. (1982). Interference by ascorbic acid in test systems involving peroxidase. |. Reversible
indicators and the effects of copper, iron, and mercury. Clinical Chemistry, 28(4 Pt 1), 578-588.

Wu, C. C,, Chen, J. S., Wu, W. M., Liao, T. N., Chu, P, Lin, S. H., ... & Lin, Y. F. (2005). Myeloperoxidase
serves as a marker of oxidative stress during single haemodialysis session using two different

biocompatible dialysis membranes. Nephrology Dialysis Transplantation, 20(6), 1134-1139.

Data Availability Statement: The raw data supporting the conclusions of this article will be made available by

the authors, without undue reservation.

Conflicts of Interest: The authors declare that the research was conducted in the absence of any commercial

or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily
represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any
product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Copyright: © 2026 by the authors. This is a fully open-access article distributed
@ ® @ @ under the terms of the Attribution-NonCommercial-NoDerivatives 4.0 International

(CC BY-NC-ND 4.0).




