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Medical Device Plating
Numerous kinds of materials, including metals, polymers and 

ceramics, are typically utilized in medical devices, and those materials 
may be in touch with parts of the body for prolonged durations of 
time. Part of the FDA’s assessment to decide whether or not a medical 
device is secure and powerful entails reviewing facts approximately the 
materials used in the device [1].

What is Medical Device Plating?

Typically, medical devices and implants are plated using an 
electroplating procedure, in which a thin layer of precious metal 
is deposited onto a surface. Historically, this process was used in 
commercial and industrial manufacturing to enhance corrosion 
resistance and electrical conductivity through depositing gold 
onto materials. With advancements in medical and manufacturing 
technology and expanded collaboration between the fields, however, 
many more programs have come to the fore.

Electroplating is an additive method, together with a chain of steps 
to clean and activate a part before dipping it into a bath of dissolved 
metal atoms [2]. The end result is a really thin layer of metal, measuring 
down to 0.000003 inches. Though skinny, this layer plays a significant 
function in the component.

Why Use Plating for Medical Implants and Devices?

The medical industry plates an extensive variety of devices and 
implants, each for a specific reason. Some of the benefits that may be 
gained by electroplating medical devices include:

Sanitation: The medical field has strict cleanliness and sanitation 
standards that any medical product need to meet. For reusable metallic 
devices, the surface that comes in contact with human tissue need to 
be easily sanitized and discourage the growth of microorganism as a 
whole lot as possible. This helps keep bacterial infections to a minimum. 
To this end, most medical devices and tools are electroplated with 
materials that exhibit antimicrobial properties.

Biocompatibility: Some types of metal will release ions or cause 
allergic reactions while implanted under human skin and saved in 
touch with tissue. Such metals can be plated with a biocompatible 
material to guard against such reactions in order that the device will 
now no longer cause problems while in contact with human tissue or 
internal organs.

Electrical and Thermal Conductivity: Many modern medical 
devices operate the use of electricity, meaning that the efficient flow of 
electricity can make a difference in the device’s functionality [3]. For 
other devices that use heat, drawing heat away from the body may be 
a useful feature, minimizing the risk of burns. Various metals may be 
used for either of these purposes.

Corrosion Resistance: Several types of medical equipment are 
repeatedly used and cleaned, including surgical clamps and scopes. 
Not only can repeated use promote corrosion and wear over time, but 
repeated cleaning with highly alkaline cleaning products can accelerate 
the onset of corrosion. Medical device coatings and electroplating 

can assist slow corrosion and extend the lifespan of this equipment, 
reducing costs for medical organizations.

Strength: Certain types of medical equipment require durable 
housing to withstand daily stresses and rough usage. Electroplating 
can serve either purpose, either by reinforcing a surface or through 
supporting a weld area to enhance adhesion.

Radiopacity: High-density metals like gold are radiopaque, which 
means that they block radiation. By coating medical devices with such 
materials, you may create radiopaque vicinity that blocks radiation 
during X-ray procedures. This can assist improve X-ray images.

These benefits can assist each manufacturers and patients. While 
manufacturers enjoy the low fabric expenses of electroplating gadgets, 
sufferers gain from greater sterile, greater biocompatible equipment. 
Additionally, electroplating strategies assist to keep devices relatively 
small, facilitating the development of units designed for minimally 
invasive clinical tactics. Such tactics tend to be much less pricey for 
patients, and require a shorter recovery time [4].

Metallic Implants for Biomedical Applications

Pure metals and their alloys are utilized in a huge range of medical 
devices, from electrodes used for tissue stimulation to stainless steel 
plates for bone fixation, and titanium- and cobalt-based alloys for 
dental implants and joint replacements. This is because they are able 
to bear large mechanical loads and resist fracture due to a favourable 
combination of tensile strength, and fracture sturdiness and strength 
[5]. Through alloying and processing, metallic implants can be 
made to resist corrosion while they are used to completely replace 
tissue, or degrade in a controlled way for applications where tissue 
regeneration is expected. Their performance, however, may be notably 
undermined through put on or corrosion-promoting events, such as 
lack of protective surface oxides and advent of microenvironments that 
preclude repassivation. Metallic and oxide wear particles and soluble 
metals released into the peri-implant area as a result of those processes 
can cause a huge variety of unwanted biochemical responses, from 
persistent local inflammation and bone loss, to systemic toxicity, to 
extended implant corrosion and mechanical failure. Prevention or even 
prediction of in vivo failure is challenging because of the complicated 
and interconnected nature of chemical, physical and biological 
processes that take place within the peri-implant area. Further 
complications are added through their dependence now no longer best 
at the substances properties but also the tissue/characteristic that the 
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material is implemented in; the ability of the surgeon; the presence of 
microbial cells and their fragments; electrical stimulation and adjuvant 
therapies; and health status, life style and specific genetic makeup of 
the patient.
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