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Executive Summary
#MissionSOFIA proposes a bold investment into next-generation carbon-based materials—so-
called Diamond Composites—made from Ukrainian military-grade hemp strain SOFIA. De-
spite the name, these composites do not contain diamonds. Instead, they are hemp-derived
carbon nanosheet (HDCNS) matrices theorized to outperform existing graphene–epoxy sys-
tems and replace metals, plastics, and traditional composites in military and industrial
systems.
2025 is identified as the open-source launch year for global R&D acceleration and prototyping.
By 2030, Ukraine will be positioned for full industrial deployment across defense, aerospace,
infrastructure, and consumer goods. The strategic advantage of this initiative lies in its
ability to leverage domestic resources, reduce reliance on foreign materials, and establish
Ukraine as a leader in sustainable defense technologies.

1. Introduction
The concept of #MissionSOFIA is to create a new class of high-performance materials—Diamond
Composites—derived entirely from hemp. These composites are intended to replace conven-
tional materials such as graphene, carbon fiber, and epoxy resins, offering both sustainability
and superior performance. The cornerstone of this initiative is the unique military-grade
hemp strain SOFIA, developed specifically for high-strength applications.
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The transition from petroleum-based composites to bio-based hemp composites offers sig-
nificant advantages, including reduced environmental impact, lower production costs, and
enhanced material performance in various sectors, particularly defense.

2. Research and Development Strategy
The R&D strategy for #MissionSOFIA is focused on three core phases:

Phase 1: Research Prototyping (2025–2027)
In this phase, the focus will be on laboratory testing and material prototyping. We will
explore the feasibility of hemp-derived carbon nanosheets (HDCNS) combined with bio-
resins (hemp oil and lignin). The objective is to develop three distinct composite formulations
tailored to military applications:

– Rigid structural armor panels

– Flexible ballistic fabrics

– High-performance composites for vehicle exteriors and interiors

Phase 2: Testing Validation (2027–2029)
This phase involves scaling the production of the developed composites and subjecting
them to rigorous military-grade testing. These tests will include impact resistance, fatigue
strength, chemical durability, and environmental performance under extreme conditions (e.g.,
cold, heat, moisture).

Phase 3: Full-Scale Industrialization (2030 and beyond)
The final phase will focus on the full-scale industrialization and commercialization of hemp-
based Diamond Composites, integrating them into Ukraine’s defense systems, automotive
industries, infrastructure, and consumer products.

3. All-Hemp Diamond Composites: Ultra-Organic For-
mulations

To support Ukrainian strategic autonomy, ecological defense innovation, and MissionSOFIA’s
commitment to regenerative materials, we present a new class of ultra-organic, high-performance
composites derived exclusively from Ukrainian-grown hemp. These all-hemp formulations
eliminate synthetic resins, petroleum-based binders, and imported additives, offering sus-
tainable, scalable, and sovereign alternatives to conventional composites.
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Prototype A: HDCNS–Hemp Oil–Lignin Matrix (Rigid Structural
Armor)
– 60% Hemp-Derived Carbon Nanosheets (HDCNS): Crumpled, exfoliated sheets

produced by pyrolysis of hemp bast fibers, optionally doped with boron or nitrogen for
conductivity and structural enhancement.

– 25% Epoxidized Hemp Seed Oil: Bio-resin prepared via performic or enzymatic epox-
idation, offering thermal stability and resin performance comparable to conventional epox-
ies.

– 15% Hemp Lignin: Functions as a natural crosslinking agent and structural stiffener;
derived from hemp hurd via green extraction methods (organosolv or soda).

– Curing Method: Thermal curing at 130–150°C with biocatalytic accelerators (e.g., citric
acid or enzyme blends).

– Applications: Vehicle armor, tank hulls, drone shells, bunker plates.

Prototype B: HDCNS–Lignin–Cellulose Thermoplastic (Ballistic
Panel)
– 50% Hemp-Derived Carbon Nanosheets (HDCNS): Provides tensile strength, shock

dispersion, and electromagnetic shielding.

– 30% Hemp Lignin Thermoplastic Blend: Melt-processed lignin enhanced with glyc-
erol and citric acid for flow and formability under pressure.

– 20% Microfibrillated Hemp Cellulose: Acts as a reinforcing, ductile fiber matrix,
improving impact resistance and bonding.

– Processing: Extruded into layered sheets and hot-pressed at 160°C under vacuum.

– Applications: Ballistic shields, layered armor panels, vehicle doors, structural skins.

Prototype C: HDCNS–Hemp Oil Elastomeric Matrix (Combat Tex-
tiles & Soft Armor)
– 45% HDCNS (Crinkled Nanosheet Form): Provides embedded tensile reinforcement

and energy dispersion across fiber networks.

– 35% Hemp Oil-Based Elastomer: Modified with citric acid and natural latex to create
a flexible, shock-absorbing matrix.

– 20% Hemp Protein/Cellulose Fiber Blend: Adds textile compatibility and elasticity
for woven, layered, or padded applications.

– Processing: Solution casting or roll lamination at low temperatures (80–100°C).

– Applications: Bulletproof vests, tactical gear, drone parachutes, flexible ballistic fabric.
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4. Conclusion
#MissionSOFIA is a forward-thinking initiative aimed at transforming the defense industry
by harnessing the power of hemp-derived materials. By investing in hemp-based Diamond
Composites, Ukraine can reduce dependence on foreign raw materials, drive sustainable
industrial growth, and position itself as a leader in next-generation defense technologies.
With the open-source R&D phase beginning in 2025 and full-scale commercialization by
2030, the potential for Ukraine to revolutionize its defense and industrial sectors is immense.
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