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	 Shielding Efficacy of Tungsten Oxide-Reinforced Polyisoprene in 
Attenuating Technetium-99m Gamma Radiation: An Alternative 
Shielding Solution for Occupational Safety in Nuclear Medicine
Authors: Suphalak Khamruang Marshall, Jarasrawee Chuaymuang, Poochit Kwandee  
and Nueafa Songphum

Abstract: Tungsten oxide (WO3) is a high-density material with exceptional radiation attenuation 
properties, making it a strong candidate for advanced shielding applications. This study 
explores the structural, mechanical, and shielding performance of WO3-reinforced polyisoprene 
composites. Morphological analysis reveals a plate-like structure, indicating robust interfacial 
interactions that enhance mechanical integrity and thermal stability. X-ray diffraction confirms 
the crystalline nature of WO3, while Fourier transform infrared spectroscopy detects distinct 
W–O bond absorption bands, validating uniform dispersion. Computational analysis using 
XCOM demonstrates remarkable improvements in attenuation properties, particularly at 
intermediate- and high-photon energies. While PbO2 outperforms at lower energies due to the 
photoelectric effect, Phy-X/PSD analysis confirms that composites with ≥75% WO3 offer strong 
shielding capabilities. Variations in effective atomic number, linear attenuation coefficient, and 
mass attenuation coefficient establish WO3-reinforced NR as a compelling lead-free alternative, 
especially for Tc-99m applications. Experimental findings further reveal that increasing WO3 
content significantly reduces Tc-99m gamma radiation dose equivalents Hp(0.07), Hp(3), and 
Hp(10), emphasizing the potential of WO3-reinforced composites for next-generation radiation 
shielding solutions.

https://doi.org/10.3390/app15073892

	 Electrochemical and Electroless Deposition of High-Entropy Alloy 
Thin Films: A Review of Plating Conditions, Properties, and 
Applications
Author: Ewa Rudnik

Abstract: High-entropy alloys (HEAs) represent a breakthrough class of materials 
characterized by a unique combination of properties derived from their multielement 
compositions. This review explores the current advancements in both electrochemical and 
electroless deposition techniques for synthesizing HEA thin films. This paper discusses the 
crucial plating conditions using aqueous or organic electrolytes and various current/potential 
modes that influence the formation, quality, and properties of these complex alloy coatings. 
Particular attention is given to their emerging applications in areas such as catalysis, protective 
coatings, microelectronics, and liquids’ separation. A comparison of electrochemical versus 
electroless methods reveals insights into the advantages and limitations of each technique for 
research and industrial use. This comprehensive review aims to guide further innovation in the 
development and application of HEA coatings.

https://doi.org/10.3390/app15148009



	 Electrodeposition of Nickel onto Polymers: A Short Review of 
Plating Processes and Structural Properties
Authors: George W. Thompson and Mohammad J. Mahtabi

Abstract: This paper reviews the fundamental principles and techniques of nickel 
electrodeposition, with a particular focus on metallizing polymeric substrates. It outlines 
the electrochemical mechanisms involved in depositing nickel from an acidic Watts bath, 
detailing the roles of key electrolyte components—i.e., nickel sulfate, nickel chloride, and 
boric acid—and the influence of process parameters, such as current density, temperature, 
and pH, on deposit quality (density and surface condition) and mechanical properties. In 
addressing the unique challenges posed by non-conductive polymers, this review compares 
emerging methods like silver conductive paint, highlighting differences in deposition time, 
surface resistivity, and environmental impact. Additionally, this paper examines how process 
parameters affect the as-deposited microstructure, adhesion, and overall mechanical 
properties (such as hardness, ductility, and tensile strength), while identifying critical 
issues such as low deposition density and substrate degradation. These insights provide a 
structured background for optimizing electroplating processes for applications in electronics, 
automotive, aerospace, and biomedical sectors, and suggest future research directions to 
enhance deposition uniformity, sustainability, and process control.

https://doi.org/10.3390/app15158500

	 Wound Dressing Materials: Bridging Material Science and 
Clinical Practice
Author: Maria Pia Ferraz

Abstract: Wound management presents a significant clinical challenge due to the 
rising prevalence of chronic wounds caused by conditions such as venous insufficiency, 
diabetes, and obesity, alongside acute injuries and surgical wounds. This review provides 
a comprehensive analysis of key materials used in wound dressings, contextualizing their 
origin, chemical structure, and intrinsic properties while emphasizing their roles in promoting 
wound healing. Particular attention is given to materials’ capacity to stimulate regeneration 
and incorporate substances such as antimicrobial agents and growth factors to enhance 
functionality. Additionally, this review examines antimicrobial dressings as a critical tool 
for controlling bioburden and enhancing healing, detailing their mechanisms of action, 
advantages, and limitations. By addressing strategies for hydrogel application and the 
effectiveness of both natural and synthetic polymers, this analysis bridges the gap between 
material science and clinical practice. This review aims to analyze the development of cost-
effective, environmentally friendly, and versatile wound dressings that meet diverse clinical 
needs. This synthesis of material science and antimicrobial strategies offers a foundational 
resource for advancing wound care solutions.

https://doi.org/10.3390/app15041725
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