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This report is focus on the traditional manufacturing process of knee replacement. To have an insight about the requirements and the materials needed for its design in order to research which additive manufacturing process would be suitable to improve rapid manufacturing to provide the client satisfaction to a better movement of their joints, as well as comfortability and a fast recovery after surgery. 
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Medical implants are artificial products designed to substitute biological body parts due to serious injuries, osteoarthritis, and other knee diseases; in order to allow functionality demands where is required. (W. Ahmed, 2012) One of the most usual and crippling conditions that affect the knee joint is called Arthritis, also other conditions can cause severe pain in the knee as well. Where medication, exercise, and other treatments no longer provide relief to the constant pain, the consideration of medical surgery may be considered. Knee Arthroplasty can provide considerable pain relief and improve range of motion. (University of Missouri, 2020)

Although there is no shortage in manufacturers making prosthetic devices for knee replacement. Its essential to select the best device for the intention required, even when each traditional standard implant has the same basic functionality to substitute the disease bone and stop the pain, the specifics characteristics such as type of materials and personal specifications based on the activities, weight, age and anatomy of the client divide them apart. (Red Ventures Company, 2012) 

Research has found that the need for individualization is primordial for client manufacturing customization for knee replacement. Giving way to 3-D printing prosthetics with additive technology. Providing patients with a prosthetic design that is close to the natural anatomy of the knee, providing satisfaction and improving the patient’s comfort motion of the knee. (Cleveland Clinic, 2017)  
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Total knee Replacement
Total Knee Arthroplasty is a surgical approach to substitute the knee joint. Which is composed of the lower-end of the femur, upper-end of the tibia and the patella. (NHS, 2008) These parts can be made of: metals (titanium, chrome/cobalt alloys, zirconium alloys, other) & synthetics (polyethylene plastics, ceramics composites, other) (University of Missouri, 2020)
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(University of Missouri, 2020)


Partial Knee Replacement
Also known as unicompartmental knee replacement, which is a medical procedure to substitute one side of the knee with an artificial joint. Unlike total knee replacement, partial knee replacement only substitutes the side that is damaged in the knee compartment. It’s a minimal approach in consideration to total knee replacement where the ligaments and bone are detached. (BMI Heathcare, 2020)
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(Arthrex, 2020)

Kneecap Replacement
A medical surgery called patellofemoral replacement is the approach for a deteriorated or damaged kneecap. This is an uncomplicated surgery with a rapid recovery time for the patient. But it is not appropriate for patients with osteoarthritis. (NHS, 2020)
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(Framem, 2017)
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3-D Printing - Additive Manufacturing for Knee Replacement vs traditional manufacturing
Additive manufacturing has been used for over 10 years in medical surgeries, total knee arthroplasty manufacturers uses average bony morphology and design sizes to fit patients of different characteristics. (Elsevier, 2019) A difference with computer numerical control machining, 3D printing manufacture objects layer by layer representing a cost-effective and time-efficient method of making low volume 3D objects. (Gareth G. Jones, 2018)

To add to the benefits associated with 3D preoperative plan, to a potential probability of accuracy approach, PSI is also cost-attractive. Each guide costs more or less a few hundred Euros, and equipment and sterilization costs can be reduced by substituting traditional tools with a sole personalized pack. By foreseen the implant size based on the 3D plan, the use for large, expensive, inventories of orthopedics can be avoided. (Gareth G. Jones, 2018)
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Components of knee replacement surgery. The femur is cut (A)
to fit the femoral component (B); the tibial plate (D) inserts into
the hollowed-out tibia (E); the spacer (C) sits between the
femoral and tibial implants; the patellar implant (F) fits onto the
underside of the knee cap (G).
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