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boron to Ti64 improves mechanical properties such as yield strength and hardness. In this paper, further progress 
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Advances in Biomedical Corrosion: Trends, Challenges, and Solutions presents over a decade’s worth of  groundbreaking research 
focused on the intricate interplay between corrosion and biomedical materials. Spanning materials development and 
manufacturing processes, this compilation is a comprehensive exploration of  the connection between corrosion and the 
biomedical field.

While the array of  biomedical materials spans metals, alloys, ceramics, and polymers — each with its unique suscepti-
bility and behaviors towards corrosion — this compilation focuses on metals and alloys. 

For those seeking either an introduction or a deeper understanding of  biomedical corrosion, it is also referred to as 
biomedical materials corrosion or biocorrosion. Whatever the preferred terminology, it encapsulates the gradual degra-
dation or deterioration of  materials used in biomedical applications due to interactions within biological environments. 
Corrosion within medical devices and implants is clearly a critical concern due to its potential to induce detrimental 
effects, including implant malfunction, tissue impairment, and systemic health complications.

The main factors influencing corrosion in biomedical applications are the specific biological environment, material 
composition, design, and the presence of  mechanical forces or stresses. Below are some key points focused on biomed-
ical corrosion:

Varieties of  Corrosion: Biomedical materials span distinct corrosion pathways, spanning uniform corrosion, local-
ized instances like pitting and crevice corrosion, galvanic corrosion, and the intricate realm of  stress corrosion cracking.

Biological Environment: In the human body, biomedical materials are exposed to a complex environment contain-
ing various chemical species, electrolytes, enzymes, proteins, and cells. The pH, temperature, and presence of  corrosive 
substances can vary depending on the location of  the implant or medical device.

Metallic Implants: Metals and alloys used in orthopedic implants (e.g., stainless steel, titanium alloys, cobalt-chro-
mium alloys) are susceptible to corrosion due to the aggressive nature of  physiological fluids, leading to ion release and 
implant deterioration.

Corrosion of  Dental Materials: Dental implants and restorative materials are also susceptible to corrosion in the 
oral environment, which contains saliva, acids, and several types of  bacteria.
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Protective Measures: To mitigate biomedical corrosion, researchers and manufacturers employ various protective 
measures, such as using corrosion-resistant materials, surface coatings (e.g., titanium oxide coatings on titanium im-
plants), and biocompatible materials that promote tissue integration.

Biodegradable Materials: In some cases, biomedical materials are intentionally designed to be biodegradable, 
gradually degrading in the body as new tissue forms, reducing the need for removal surgeries.

Testing and Standards: Biomedical materials undergo extensive testing to assess their corrosion resistance and bio-
compatibility before approval for clinical use. Several international standards and guidelines exist to ensure the safety 
and performance of  these materials.

Long-term Effects: Long-term corrosion of  biomedical materials can result in the release of  metal ions into the body, 
potentially causing local inflammation, allergic reactions, or systemic health issues

Suffice to say, all the above are covered within these pages. 

It should be understood as well that regular monitoring of  implanted materials is essential to detect any signs of  corro-
sion-related issues and ensure patient safety. 


