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Abstract
Author Advisory: The concepts presented in this abstract are highly theoreti-
cal and await empirical validation. The AI assistance was used for drafting; all
scientific assertions are the responsibility of the human author.

Seshat’s Composites represent a theoretical framework for a novel class of organic
materials derived entirely from industrial hemp. This concept is engineered around a
synergistic "triforce" of bio-components: carbonized hemp fiber (hemp carbon), hemp
seed oil, and hemp-derived lignin. This white paper, presented as a first draft of
an AI-assisted theoretical preprint, provides an in-depth scientific exploration of this
framework. It proposes that Seshat’s Composites have the *potential* [UNPROVEN
POTENTIAL] to achieve an advanced level of sustainability. The hypothesis investi-
gated is whether such a system could uniquely combine attributes like biodegradability,
regenerative raw material sourcing, and low intrinsic toxicity with tunable, useful per-
formance characteristics. Through a critical analysis of the material science of each pro-
posed component, their potential synergistic interactions [HYPOTHETICAL SYN-
ERGY], a detailed consideration of sustainability metrics (acknowledging significant
assumptions [ASSUMPTIONS REQUIRE SCRUTINY]), foreseeable industrial
applications [SPECULATIVE APPLICATIONS], and a pragmatic roadmap to
prototyping and validation, this document aims to substantiate the theoretical plau-
sibility of Seshat’s Composites. It also endeavors to clearly articulate the significant
challenges and research questions that must be addressed to move this concept from
theory towards empirical validation and potential realization. This paper is intended as
a comprehensive, stand-alone resource outlining both the promising vision and the nec-
essary grounding for this ambitious material system, with the absolute understanding
that it requires full human author oversight, critical revision, and complete validation.

1 Introduction: The Quest for Genuinely Sustainable
Material Solutions

Author Advisory: This section introduces a theoretical concept. All comparisons
and assertions about material solutions are made within this speculative framework and
require validation against established science and empirical data.

The persistent environmental impact of conventional material lifecycles necessitates a
profound re-evaluation of how materials are designed, sourced, manufactured, and managed
at their end-of-life [R1 [REF. REQUIRES AUTHOR VERIFICATION]], [R20 [REF.
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REQUIRES AUTHOR VERIFICATION]]. While incremental improvements are on-
going, there is a compelling argument for exploring more radical, system-level innovations.
Bio-based materials, particularly those derived from versatile and ecologically beneficial crops
like industrial hemp (Cannabis sativa L.), offer a promising avenue for such innovation [R1],
[R6].

This white paper introduces a theoretical material system named "Seshat’s Composites."
The concept is predicated on the integrated use of three primary components, all derived
from industrial hemp:

1. Hemp Carbon: A carbonaceous material produced via pyrolysis of hemp bast fibers,
intended to serve as a reinforcing and functional filler. [PROPERTIES THEO-
RETICAL]

2. Hemp Seed Oil: A plant-based oil, rich in unsaturated fatty acids, proposed as a
polymerizable bio-resin. [PERFORMANCE AS RESIN UNPROVEN]

3. Hemp Lignin: A complex phenolic polymer extracted from hemp hurd, envisaged
as a thermoplastic component, adhesive, and compatibilizer. [FUNCTIONALITY
HYPOTHETICAL]

The central proposition explored here is that Seshat’s Composites, through the carefully
considered combination of these hemp-derived constituents, could theoretically [PURELY
THEORETICAL] achieve a superior holistic sustainability profile compared to many ex-
isting materials, while offering a range of useful functionalities. This document will critically
examine the scientific underpinnings of this concept, detailing the properties of the individ-
ual components, their *hypothesized* synergistic effects, potential manufacturing pathways,
a rigorous (though theoretical at this stage [THEORY ONLY]) sustainability assessment,
and a clear-eyed view of the steps required for empirical validation. The ambition is to
lay the groundwork for a material system that aligns with circular bioeconomy principles,
emphasizing regenerative sourcing, non-toxicity, and benign end-of-life scenarios, while ac-
knowledging the significant scientific and engineering challenges [CHALLENGES ARE
SUBSTANTIAL] inherent in such a goal.

2 The Hemp Plant (Cannabis sativa L.): A Promising
but Not Panacean Foundation

Author Advisory: Claims regarding hemp’s benefits are based on existing literature
but their applicability and scale for this specific theoretical material system are unproven
and require careful assessment.
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The viability of Seshat’s Composites is intrinsically linked to the characteristics of indus-
trial hemp as a raw material source. While hemp offers numerous advantages, a balanced
perspective is essential.

2.1 Agronomy and Ecological Considerations of Industrial Hemp

Industrial hemp (THC < 0.3 %) is an annual bast fiber crop with several notable attributes:

• Growth and Yield: Hemp exhibits rapid growth, typically reaching 2 m to 4 m in 90
to 120 days, yielding substantial biomass. However, yields can vary significantly based
on cultivar, climate, soil conditions, and farming practices [R6], [R21]. [VARIABIL-
ITY IS A KEY CHALLENGE]

• Input Requirements: Often cited for low input needs, hemp’s requirements for water
and nutrients are moderate and depend on the target yield and soil fertility. While it
can outcompete some weeds, reducing herbicide reliance, it is not immune to all pests
or diseases [R3].

• Soil Health: Hemp’s taproot can improve soil structure and reduce erosion. Its
phytoremediation capabilities are documented but depend on specific contaminants
and conditions; accumulation of heavy metals in biomass needs careful management
if the contaminated biomass is to be used for materials [R22]. [CONTAMINANT
UPTAKE IS A CONCERN]

• Carbon Sequestration: Hemp effectively sequesters atmospheric CO2 during growth
(estimated at 9 to 15 tonnes CO2/ha/cycle under optimal conditions) [R6], [R23]. The
net carbon benefit depends on the entire lifecycle [LIFECYCLE ANALYSIS IS
CRITICAL], including processing energy and end-of-life management of the derived
products.

• Whole Plant Utilization Potential:

– Bast Fibers: Primary source for Hemp Carbon.
– Hurd (Shiv): Primary source for Hemp Lignin.
– Seeds: Source for Hemp Oil.
– Other parts (Leaves, Flowers): Potential for secondary products, but val-

orization pathways are less developed for industrial-scale material production.

Achieving efficient, economically viable fractionation and utilization of all co-products
is a key challenge for maximizing sustainability. [ECONOMIC VIABILITY UN-
CERTAIN]

While hemp cultivation offers significant ecological potential, realizing these benefits con-
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sistently and at scale requires optimized agronomic practices and careful consideration of
regional conditions.

3 The Material Triforce: A Critical Analysis of Pro-
posed Components

Author Advisory: The properties and interactions of the "Material Triforce" compo-
nents are largely hypothesized. Significant research is needed to validate their individual
characteristics and combined performance in this specific composite system.

3.1 Hemp Carbon: Challenges in Tailoring a Functional Biochar
1 Hemp carbon, derived from pyrolyzed hemp bast fibers, is proposed as the primary rein-
forcement and functional filler.

3.1.1 Pyrolysis of Hemp Bast Fibers: Process Variables and Trade-offs

Pyrolysis (thermal decomposition in an oxygen-limited environment) of hemp fibers (cellu-
lose, hemicellulose, lignin) yields biochar (Hemp Carbon), bio-oil, and syngas.

• Control Complexity: The properties of Hemp Carbon (e.g., surface area, porosity,
carbon structure, residual functional groups) are highly sensitive to pyrolysis tempera-
ture, heating rate, residence time, and feedstock characteristics. Achieving consistent,
targeted properties at scale is a significant engineering challenge [R24]. [SCALE-UP
IS A MAJOR HURDLE]

• Energy Balance: While syngas can be used for process heat, the overall energy
efficiency of pyrolysis and subsequent activation (if needed) must be carefully optimized
to maintain a favorable net energy balance. [ENERGY INPUTS MAY BE HIGH]

• Bio-oil Utilization: Effective valorization or disposal of the bio-oil fraction, which
can be complex and corrosive, is necessary for overall process sustainability.

1Author Advisory: The production of hemp carbon with consistently suitable properties for advanced
composites is a major research and engineering challenge. Theoretical benefits must be weighed against
practical production hurdles.
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3.1.2 Microstructure and Expected Physicochemical Properties of Hemp Car-
bon

• Porosity and Specific Surface Area (SSA): Pyrolysis can create high porosity. Ac-
tivation (e.g., steam, chemical) can further increase SSA but adds process complexity,
cost, and potential environmental impact (e.g., from chemical activating agents if not
recovered/neutralized). Target SSA and porosity must be balanced against mechanical
integrity of carbon particles [R5], [R25].

• Carbon Structure and Conductivity: Higher pyrolysis temperatures (> 700 ◦C)
can promote graphitization, potentially enhancing electrical conductivity [R26]. How-
ever, highly graphitic structures might be more inert, posing challenges for interfacial
bonding with the matrix. [CONDUCTIVITY VS. BONDING TRADE-OFF]

• Mechanical Contribution: As a filler, hemp carbon is expected to improve stiff-
ness. Its contribution to strength is highly dependent on particle size/shape, loading,
dispersion, and interfacial adhesion. Biochar is inherently brittle; thus, its reinforc-
ing effect needs careful management to avoid embrittling the composite. [RISK OF
EMBRITTLEMENT]

3.1.3 Functionalization: Balancing Performance and Sustainability

Surface functionalization (e.g., oxidation) can introduce polar groups to improve wettabil-
ity and adhesion with the matrix [R27]. However, these processes often involve chemicals
(e.g., acids, oxidizers) that require careful handling, recovery, or neutralization, adding to
the environmental footprint if not managed meticulously. The stability of such functional
groups over time also needs consideration. [CHEMICAL FUNCTIONALIZATION
HAS DRAWBACKS]

3.2 Hemp Seed Oil: A Bio-Resin with Inherent Limitations
2 Hemp seed oil, rich in polyunsaturated fatty acids (linoleic, alpha-linolenic), is proposed
as the binder.

3.2.1 Composition and Extraction

Cold pressing is preferred for sustainability, but yields may be lower and costs higher than
solvent extraction. Ensuring consistent oil quality (fatty acid profile, minimal impurities)

2Author Advisory: Hemp oil’s performance as a primary structural resin in demanding applications
is unproven. Curing challenges, mechanical property limitations, and long-term durability are significant
concerns.
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from variable seed batches is a practical consideration [R4], [R8].

3.2.2 Polymerization: Challenges in Curing and Performance

Hemp oil polymerizes via autoxidation, a process that can be slow and variable.

• Curing Rate and Completeness: Achieving timely and complete through-cure,
especially in thicker sections or at industrial production speeds, is a major challenge
without accelerators. [CURING IS A BOTTLENECK]

• Accelerators (Sicatives): Conventional metallic driers (cobalt, manganese) are effec-
tive but raise toxicity concerns, conflicting with the "non-toxic" goal. Development and
validation of effective, benign, and economically viable bio-based catalysts or alterna-
tive curing strategies (e.g., UV, electron beam, if suitable for the system and scalable)
are crucial research areas. [NON-TOXIC CURING IS UNRESOLVED]

• Final Polymer Properties: While polymerized oils form films, their mechanical
properties (e.g., strength, modulus, Tg) are generally modest compared to conven-
tional high-performance synthetic thermosets. Applications must be chosen realisti-
cally based on these anticipated properties. Long-term durability (resistance to hydrol-
ysis, further oxidation) of the polymerized oil matrix also needs thorough investigation.
[MECHANICAL PERFORMANCE LIKELY MODEST]

3.2.3 Toxicity Profile

While hemp oil itself is food-grade, any additives used to promote polymerization or mod-
ify properties must also be benign to maintain the overall low-toxicity claim. Unreacted
monomers or byproducts from side reactions during polymerization could also be a concern
and require assessment.

3.3 Hemp Lignin: A Complex Biopolymer with Processing Hur-
dles

3 Lignin from hemp hurd is proposed as a thermoplastic component, adhesive, and compat-
ibilizer.

3Author Advisory: Lignin valorization is a notoriously challenging field. Its heterogeneity, difficult ex-
traction, and often poor processability make its effective use in high-performance composites highly uncertain
without major breakthroughs.
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3.3.1 Lignin Heterogeneity and Extraction Challenges

Lignin’s structure varies significantly with source and extraction method. This heterogeneity
makes consistent processing and predictable properties challenging [R10], [R29].

• Extraction Method Impact: Organosolv extraction is promising for yielding rel-
atively pure, reactive lignin but often involves organic solvents, heat, and pressure.
Efficient, cost-effective, and environmentally sound solvent recovery and reuse at scale
are critical. Other methods (e.g., Kraft, soda) yield lignins with different properties
and often lower reactivity or contaminants (e.g., sulfur in Kraft lignin). [SUSTAIN-
ABLE LIGNIN EXTRACTION IS DIFFICULT]

• Consistency and Cost: Producing lignin with consistent properties (molecular weight,
Tg, functional group content) at an industrial scale and competitive cost remains a
major bottleneck for widespread lignin valorization. [LIGNIN COST CONSIS-
TENCY ARE BARRIERS]

3.3.2 Thermoplastic and Adhesive Behavior: Realities

• Processability: Lignin often has a high Tg and can be brittle. Its melt processability
can be poor (high viscosity, thermal degradation before adequate flow). Plasticization
or chemical modification might be necessary but adds complexity and potential envi-
ronmental concerns depending on the agents used. [LIGNIN IS DIFFICULT TO
PROCESS]

• Adhesive Strength: While lignin has inherent adhesive properties, these may not
be sufficient for high-stress applications without formulation or chemical activation.
Its effectiveness as a compatibilizer between hydrophilic carbon and hydrophobic oil is
hypothesized but needs empirical proof.

3.3.3 Antioxidant and UV-Stabilizing Effects

Lignin’s phenolic groups offer antioxidant and UV-stabilizing potential [R30]. However,
the magnitude and longevity of these effects in the final composite, and whether they are
sufficient for demanding applications without additional stabilizers, need to be quantified.
Dark color of most technical lignins can also limit aesthetic applications.



AI-Assisted Theoretical Draft - Requires Full Human Validation - Do Not Cite Without
Author Verification

4 Seshat’s Composites: Hypothesized Synergy and Prag-
matic Manufacturing

Author Advisory: The "synergy" between components is entirely theoretical at this
stage. Manufacturing pathways discussed are conceptual and their feasibility, scalability,
sustainability, and economic viability are unproven.

4.1 The Triforce Synergy: A Hypothesis Requiring Substantiation
4 The concept of "triforce synergy" posits that the combined system will outperform ex-
pectations based on individual components. This is a key hypothesis requiring rigorous
investigation.

4.1.1 Interfacial Interactions: The Achilles’ Heel of Composites

Achieving strong, stable interfacial adhesion between hemp carbon, polymerized hemp oil,
and lignin is perhaps the most critical challenge. [INTERFACE IS THE PRIMARY
CHALLENGE]

• Wettability and Compatibility: Ensuring good wetting of carbon by the oil/lignin
blend is crucial. Surface energies can be mismatched. Lignin’s role as a compatibilizer
is plausible but not guaranteed; it might also phase-separate or agglomerate.

• Bonding Mechanisms: While mechanical interlocking is possible with porous car-
bon, achieving significant chemical bonding without targeted coupling agents (which
themselves must be sustainable and non-toxic) is difficult. The extent of co-reaction
between polymerizing oil and lignin is uncertain and needs study.

4.1.2 Microstructure Control

Achieving a well-dispersed, homogeneous microstructure with specific carbon orientation (if
desired) is a significant processing challenge. Agglomeration of carbon particles or phase
separation of lignin could lead to weak spots and inconsistent properties.

4Author Advisory: Achieving true synergistic improvement in composite properties is rare and difficult.
The interactions described are speculative and require extensive experimental work to confirm or refute.
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4.1.3 Expected Performance Enhancements: Balancing Optimism and Reality

While synergy *could* lead to improved mechanical, thermal, and durability properties, the
extent of these improvements must be realistically assessed against established benchmarks
for both conventional and existing bio-based materials. Overstated performance claims prior
to empirical data should be avoided. [PERFORMANCE CLAIMS ARE SPECULA-
TIVE]

4.2 Theoretical Manufacturing Pathways: Scalability and Sus-
tainability Concerns

Manufacturing Seshat’s Composites sustainably and economically requires careful process
design.

• Component Preparation: Each step—pyrolysis for carbon, oil extraction, lignin
extraction—has associated energy costs and potential chemical inputs/outputs that
need to be minimized and managed for overall sustainability.

• Compounding and Mixing: Uniform dispersion of carbon and lignin in viscous
hemp oil is non-trivial and may require energy-intensive mixing techniques.

• Forming Techniques: Viability for techniques like extrusion or injection molding is
highly dependent on achieving suitable melt rheology, a major unknown. [FORMING
METHODS UNCERTAIN]

• Curing and Solidification: Achieving complete cure and consolidation efficiently is
a major process variable.

4.3 Tunability and Modularity: A Complex Optimization Prob-
lem

While the system is theoretically tunable, this creates a vast, unmapped parameter space.
Optimization will be extremely resource-intensive. [OPTIMIZATION IS A HUGE
TASK]
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5 Reassessing Sustainability: A Critical Look at the
Lifecycle

Author Advisory: ALL sustainability claims (carbon negativity, biodegradability, non-
toxicity, circularity) are THEORETICAL GOALS, not established facts for this system.
They are contingent on numerous optimistic assumptions that require rigorous validation
through comprehensive LCA and experimental testing.

5.1 Lifecycle Assessment (LCA) Profile: Assumptions and Uncer-
tainties

5 A theoretical LCA profile suggests potential benefits, but these are contingent on many
assumptions.

• Carbon Footprint: Achieving "strongly carbon negative" [HIGHLY OPTIMISTIC
TARGET] depends on ideal farming, highly efficient processing (largely unproven for
these specific pathways at scale), long product life, and ideal end-of-life.

• Biodegradability and Ecotoxicity: "Benign degradation" [MUST BE PROVEN]
needs empirical verification (ASTM/ISO standards). Ecotoxicity of all degradation
products is unknown.

• Renewability and Resource Efficiency: Relies on efficient whole-plant valoriza-
tion, which is not yet standard practice for hemp at this integrated level.

• Toxicity (Production, Use, Disposal): "Negligible to Zero" [ASPIRATIONAL
GOAL] requires proof that no harmful residuals, byproducts, or combustion products
exist.

• Circularity: "Full circularity" [VERY DIFFICULT TO ACHIEVE] is contingent
on the technical and economic viability of multiple complex end-of-life pathways, plus
infrastructure.

5Author Advisory: A full, credible LCA can only be performed on a defined, experimentally vali-
dated material and process. The profile discussed here is based on ideals and requires empirical data for
substantiation.
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Table 1: Sustainability Comparison Table (THEORETICAL AND ASPIRATIONAL - All
"Seshat’s Composites" entries require extensive validation)

Metric Conventional
Materials

Common Bio-
alternatives

Seshat’s Compos-
ites (THEORET-
ICAL GOAL -
UNVALIDATED)

Carbon Footprint Very High Moderate to Low Goal: Negative to
Neutral [Highly
Contingent]

Biodegradability Negligible to Very
Low

Moderate to High Goal: Very High,
Benign [Requires
Proof]

Renewability Low Moderate to High Goal: Exception-
ally High [Assumes
Ideal Sourcing]

Toxicity High to Moderate Generally Low Goal: Negligible to
Zero [Requires Rig-
orous Testing]

Circularity Predominantly
Linear

Partial Goal: High Cir-
cularity [Techno-
economically Un-
proven]

6 Industrial and Socioeconomic Potential: A Vision
Tempered by Practicalities

Author Advisory: All discussions of industrial and socioeconomic potential are spec-
ulative and depend entirely on the successful, cost-effective, and scalable development
of these theoretical materials. No guarantees of such outcomes can be made at this
conceptual stage.
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6.1 Versatile Applications: Matching Ambition with Realistic Per-
formance

6

• Construction: Potential requires meeting stringent codes (fire, structural, durability).
[SIGNIFICANT BARRIERS]

• Automotive/Transportation: Performance demands are extreme. [VERY CHAL-
LENGING]

• Defense/Ballistics: [HIGHLY SPECULATIVE AND UNLIKELY without
major breakthroughs.]

• Consumer Products/Electronics: Potential if cost and specific performance met.
• Packaging: A more plausible initial area if basic properties and cost align.
• Medical/Healthcare: [EXTREMELY SPECULATIVE; biocompatibility is

a monumental hurdle.]

For each application, Seshat’s Composites must offer a compelling, validated value proposi-
tion.

6.2 Socioeconomic Impact: Contingent on Success

Positive socioeconomic impacts are hoped-for outcomes, not assured results. [IMPACTS
ARE NOT GUARANTEED]

7 Comparative Material Landscape: Identifying True
Niches

Author Advisory: The competitive positioning is theoretical. Actual market niches
can only be identified after material properties and costs are established.

Seshat’s Composites must find specific niches. The key differentiator *may* lie in ap-
plications where verified deep sustainability and non-toxicity are paramount and perfor-
mance/cost trade-offs are acceptable. [NICHE IDENTIFICATION IS PREMATURE]

6Author Advisory: The listed applications are purely illustrative of areas where such a material *might*
find use if all technical and economic hurdles are overcome. Suitability for any specific application is currently
unknown.
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8 Prototyping, Validation, and Optimization Roadmap:
A Long and Iterative Journey

Author Advisory: This roadmap outlines a necessary but highly challenging and
resource-intensive RD program. Success at any stage is not guaranteed, and timelines
are estimates at best.

The previously outlined roadmap is comprehensive.

• Realistic Timelines: [EXPECT SIGNIFICANT DELAYS AND SETBACKS.]
• Go/No-Go Criteria: Essential for responsible resource allocation.
• Focus on Fundamentals First: Critical.
• Collaboration and Openness: Necessary.

9 Challenges and Future Research Directions: Acknowl-
edging the Known Unknowns

Author Advisory: This section highlights only some of the foreseeable major hur-
dles. Unforeseen scientific, technical, and economic challenges are highly probable. This
theoretical concept is at a very early stage (TRL 1-2 at best).

This section remains critical.

• Cost Competitiveness: [A PRIMARY MAKE-OR-BREAK FACTOR.]
• Scalability of ALL Components: [MAJOR LOGISTICAL AND ENGINEER-

ING HURDLE.]
• Regulatory Acceptance and Standardization: [LONG, COSTLY, UNCER-

TAIN PROCESS.]
• Market Perception and Education: Essential.
• Interfacial Adhesion Optimization: Paramount. [FUNDAMENTAL SCIENCE

CHALLENGE.]
• Consistency of Natural Raw Materials: Inherent variability.
• Scalable and Sustainable Lignin Extraction: A global research challenge.
• Controlled Polymerization of Hemp Oil: Needs benign, efficient solutions.
• Long-Term Durability and Weathering Resistance: Unknown.
• Fire Retardancy: Crucial for many applications, difficult for bio-based materials.

[MAJOR SAFETY AND REGULATORY HURDLE.]
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Future research must be guided by rigorous techno-economic analysis and a willingness to
abandon unviable paths.

10 Conclusion: A Promising Theoretical Path Requir-
ing Rigorous Investigation

Author Advisory: This conclusion reiterates that Seshat’s Composites are a THEO-
RETICAL CONCEPT ONLY. All claims of potential and promise are speculative and
contingent upon overcoming numerous, significant, and fundamental scientific and engi-
neering challenges. This document is an invitation for critical inquiry, not a statement
of proven technology.

Seshat’s Composites, as conceptualized in this document, offer a compelling theoretical
pathway towards a new class of materials with the *potential* for an exceptionally high
degree of sustainability. The vision of leveraging industrial hemp for all primary compo-
nents—carbon, oil, and lignin—to create materials that are regenerative, designed for non-
toxicity, and fully circular is ambitious and aligns with pressing global needs. [VISION
VS. REALITY GAP IS LARGE.]

However, this white paper underscores that the journey from this theoretical framework
to practical, impactful materials is laden with significant scientific, engineering, and eco-
nomic challenges. The hypothesized synergies, performance characteristics, and sustainabil-
ity benefits all require extensive empirical validation. Key hurdles include achieving robust
interfacial adhesion, ensuring consistent material properties from inherently variable natural
feedstocks, developing efficient and benign processing methods for all components and the
final composite, and demonstrating long-term durability and safe end-of-life management.
[VALIDATION IS PARAMOUNT AND ABSENT.]

The outlined roadmap provides a structured approach for tackling these challenges, em-
phasizing fundamental research, iterative development, and multi-faceted testing. Success
is not guaranteed [SUCCESS IS HIGHLY UNCERTAIN], but the pursuit of such
advanced bio-based material systems is crucial for fostering innovation in sustainable tech-
nology.

Landry Industries presents this grounded exposition to stimulate critical discussion, fur-
ther research, and collaborative efforts. It is by acknowledging the difficulties alongside the
vision that the scientific and industrial communities can work pragmatically towards realizing
the true potential of materials like those theorized for Seshat’s Composites, contributing to
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a more sustainable and circular material future. [THIS IS A CALL FOR RESEARCH,
NOT A PRODUCT ANNOUNCEMENT.]
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