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ABSTRACT 

The Flexura Prosthetic Leg is designed to enhance mobility, comfort, and 

confidence for individuals with lower-limb amputations. Traditional prosthetics 

often cause discomfort due to loose sockets, rigid ankles, and the added weight 

of cosmetic leg covers. Flexura addresses these challenges through a lightweight 

titanium pylon, 3D-printed PLA socket, carbon fiber leg cover, and a wooden foot 

with a built-in spring mechanism that simulates natural ankle movement. To ensure 

a secure and personalized fit, the design features an adjustable tightening band, 

reducing pressure points and preventing instability during prolonged use. The 

ergonomic form focuses on achieving natural walking motion while minimizing 

fatigue. The 3D-printed components enable precision customization, reducing 

weight and improving aesthetics with a streamlined design that eliminates the 

need for separate cosmetic covers. Soft inner padding in the socket improves 

comfort, while the spring-loaded wooden foot enhances energy return and 

flexibility. User feedback emphasized the need for better stability and socket 

comfort, leading to the integration of dual structural supports, reinforced 

materials, and the adjustable strap system. By combining advanced materials, 

modern manufacturing techniques, and user-centered design, Flexura provides a 

durable, functional, and stylish solution for everyday prosthetic use. Flexura 

represents a next-generation prosthetic leg that harmonizes function, comfort, 

and visual appeal. Future developments may explore smart materials or modular 

ankle systems to further enhance adaptability and performance. 
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INTRODUCTION 

The Flexura Prosthetic Leg is designed to address common challenges 

faced by lower-limb amputees, including discomfort, instability, and unnatural gait 

patterns. Traditional prosthetics often rely on rigid structures that limit flexibility and 

cause soreness during prolonged use. Flexura improves these issues through a 

lightweight, ergonomic design and modern materials like titanium, carbon fiber, 

and 3D-printed PLA. The adjustable tightening band on the socket ensures a 

secure fit, minimizing the discomfort caused by loose or misaligned sockets. 

 

Flexura’s streamlined form resembles the natural human leg, removing the need 

for cosmetic covers and creating a sleek, functional appearance. Its spring-

loaded wooden foot and ankle flexibility allow smoother, more natural walking 

movements. By integrating user-focused design and material innovation, Flexura 

offers better usability and confidence for daily wear. 

 

MATERIALS AND METHODS 

 
3D rendering of Floxel 

 

Flexura uses titanium for the pylon, offering high strength and a lightweight 
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structure. The socket is 3D-printed with PLA for customizable fitting, while the 

carbon fiber leg cover adds durability and a modern aesthetic. Soft foam 

padding inside the socket absorbs shock and reduces pressure during walking. An 

adjustable strap and buckle system secures the socket, improving stability and 

preventing slippage. 

 

The foot is crafted from wood, chosen for its natural durability and ability to 

integrate a spring mechanism that enhances energy return and supports natural 

gait. The design process involved sketch ideation, 3D modeling, and user testing, 

which guided the selection of materials and structural refinements. 

 

RESULTS AND DISCUSSION/FINDINGS 

Respondent feedback highlighted concerns about socket comfort, 

structural strength, and walking stability. These insights led to the inclusion of dual 

structural supports, additional padding, and the adjustable strap system. The 

wooden foot with a built-in spring provides smoother motion and improved energy 

efficiency, while the carbon fiber cover ensures durability without extra weight. 

Overall, Flexura balances ergonomic comfort, mechanical strength, and 

aesthetic appeal. 

 

CONCLUSION & RECOMMENDATION 

Flexura merges advanced materials, lightweight construction, and user-

centered ergonomics to create a prosthetic leg that enhances comfort, stability, 

and mobility. The titanium pylon, 3D-printed PLA socket, carbon fiber cover, and 

spring-loaded wooden foot ensure durability, flexibility, and a modern 

appearance. Future improvements could include smart materials, adjustable 

modular ankle joints, or personalized socket systems to further enhance usability 

and performance. Flexura represents a significant step toward innovative and 

practical prosthetic solutions. 
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The picture of Environment (FEXURA) 
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