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Abstract

Seshat’s Organic Diamond Composites (ODC) represent a groundbreaking ad-
vancement in material science, combining hemp-derived carbon nanosheets (HD-
CNS) with hemp-based epoxy resin. This innovative composite offers significant
potential in the development of electronic exoskeletons and prosthetic devices, pro-
viding enhanced mechanical strength, electrical conductivity, and sustainability.

1 Introduction

The integration of advanced materials into electronic exoskeletons and prosthetics is
crucial for enhancing their performance, durability, and user comfort. Seshat’s Organic
Diamond Composites (ODC), developed by Marie Seshat Landry, offer a sustainable
and high-performance alternative to traditional materials. By leveraging hemp-derived
components, ODCs align with eco-friendly manufacturing practices while meeting the
demanding requirements of assistive devices.

2 Components of Seshat’s Organic Diamond Com-
posites

2.1 Hemp-Derived Carbon Nanosheets (HDCNS)

HDCNS are synthesized from hemp fibers through processes such as hydrothermal car-
bonization and activation. These nanosheets exhibit exceptional electrical conductivity,
making them ideal for applications requiring efficient electron transport. In exoskeletons
and prosthetics, HDCNS facilitate the integration of sensors and electronic components,
enhancing device functionality.

2.2 Hemp-Based Epoxy Resin

Derived from hemp oil, this epoxy resin serves as the matrix material in ODC, bind-
ing the HDCNS together. It provides mechanical strength and flexibility, essential for
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accommodating the dynamic movements required in exoskeletons and prosthetics. Uti-
lizing hemp-based resin contributes to the sustainability of the material, aligning with
eco-friendly manufacturing practices.

2.3 Lignin as a Curing Agent

Lignin, a natural polymer found in hemp, acts as a curing agent or hardener in the epoxy
resin system. Its incorporation enhances the mechanical properties of the composite
and introduces electronic properties beneficial for certain applications. The electronic
characteristics of lignin contribute to the overall conductivity of the composite, potentially
improving the performance of electronic components embedded within exoskeletons and
prosthetics.

3 Advantages of ODC in Exoskeletons and Prosthet-
ics

3.1 Mechanical Strength

ODC offers high tensile strength and durability, crucial for supporting and enhancing
human movement. The robustness of the composite ensures the longevity and reliability
of exoskeletons and prosthetic devices.

3.2 Electrical Conductivity

The conductive nature of HDCNS and lignin facilitates the integration of electronic sys-
tems, such as sensors and actuators, improving the responsiveness and adaptability of the
devices. This enhances the user’s control and interaction with the assistive technology.

3.3 Sustainability

Utilizing hemp-derived components ensures that the materials are renewable and en-
vironmentally friendly, reducing the ecological footprint of the manufacturing process.
This aligns with global efforts toward sustainable development and responsible resource
utilization.

4 Conclusion

Integrating Seshat’s Organic Diamond Composites into the development of electronic ex-
oskeletons and prosthetics presents a viable pathway toward creating sustainable, high-
performance assistive devices. The unique properties of hemp-derived materials con-
tribute to advancements in medical and wearable technologies, enhancing the quality of
life for individuals requiring mobility assistance.
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