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Spectrum BioShield CWD
Research and Mitigation
Program

Integrated CWD Mitigation Through Cellular Stress
Reduction, Environmental Remediation, and
Advanced Biotechnology Strategies

Mission Statement for the Spectrum BioShield CWD
Research and Mitigation Program

The Spectrum BioShield CWD Research and Mitigation Program is a
groundbreaking response to the urgent need for innovative strategies to combat
Chronic Wasting Disease (CWD). By integrating advanced research
methodologies, revolutionary BioZone prototypes, cutting-edge BioAgents,
environmental restoration technologies, and state-of-the-art diagnostic tools, this
initiative seeks to mitigate CWD and restore ecosystem health within a single
decade. Every component of the initiative aligns with its overarching mission: to
validate a paradigm shift in CWD mitigation and establish a new global standard
for wildlife disease management and ecosystem stewardship.

Executive Summary

The Spectrum BioShield CWD Program represents a transformative response to
the relentless challenges posed by Chronic Wasting Disease (CWD), a
neurodegenerative disorder that continues to devastate cervid populations across
North America. For over five decades, traditional approaches to managing CWD
have delivered limited results, underscoring the urgent need for novel approaches
and innovative solutions. The Spectrum BioShield CWD Program rises to this
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challenge, combining groundbreaking scientific theories, novel environmental
interventions, and holistic disease mitigation strategies. This bold program seeks to
revolutionize the fight against CWD by validating and implementing a
comprehensive research and mitigation framework.

At its core, the Spectrum BioShield CWD Program answers the call to rethink
CWD mitigation. Each of its components plays a critical role in achieving
measurable outcomes, including slowing and ultimately halting the spread of CWD
within 10 years. This initiative leverages a One Health inspired strategy,
emphasizing the interconnectedness of wildlife, ecosystems, and human health to
address the root causes of prionopathies. Key theories underpinning the initiative
include:

o Pseudo-Infectious Cellular Stress Model (PICSM): Proposing that
systemic cellular stress drives prion misfolding and disease progression,
shifting the focus from prion infectivity to cellular and environmental health.

« Lipid Regulation Approach: Emphasizing the role of lipid dysregulation in
prion aggregation and disease, this theory offers innovative solutions to
restore lipid homeostasis in cervid populations.

. Path of Least Resistance Theory: Explaining how chronic stress pathways
and maladaptive responses create vulnerabilities for disease progression,
highlighting the need to strengthen cellular resilience.

The initiative is built around several key components, each designed to validate the
overarching research and mitigation objectives:

« Comprehensive Nationwide Study: Conducted across key CWD hotspots,
this study correlates environmental stressors, cellular stress biomarkers, and
CWD prevalence, providing essential data to inform policy and action.

« BioZone Prototypes: These strategically located hubs reduce environmental
stress, enhance habitat quality, and serve as centers for disease monitoring
and intervention, the healthcare facilities for wildlife in the free range.

« Combat CWD Formula 25: A groundbreaking nutritional intervention,
incorporating bioagents to promote immune health, detoxification, and
disease resilience in cervids.

« Innovative Diagnostics: Advanced tools such as hybrid biosensors,
lightwave detection devices, and VOC analyzers enable real-time
identification of subclinical CWD and environmental stress markers.



Introduction to the Spectrum BioShield CWD Program

Chronic Wasting Disease (CWD) has emerged as an ecological crisis, threatening
cervid populations and the ecosystems they inhabit. First identified in the 1960s,
CWD has since spread across over 35 U.S. states and Canada, with devastating
effects. Despite decades of effort and billions of dollars invested, traditional
mitigation methods, focused on culling, fencing, and limited environmental
decontamination, have failed to curb the disease's relentless spread.

The Spectrum BioShield CWD Program offers a much-needed paradigm shift. It
integrates innovative scientific theories and practical interventions into a cohesive
strategy aimed at addressing the root causes of CWD. Central to this initiative are
its revolutionary components, each contributing to the overarching goal of
mitigating CWD within a decade:

. Validating Scientific Theories: Groundbreaking models such as PICSM
and the Lipid Regulation Approach highlight the systemic and multifactorial
nature of CWD, shifting the focus from prion infectivity to cellular and
environmental health.

« Holistic Mitigation Strategies: Environmental restoration, advanced
diagnostics, and targeted nutritional interventions work together to reduce
stressors, enhance resilience, and slow disease progression.

« One Health Framework: Recognizing the interconnectedness of
ecosystems, wildlife, and human health, the initiative underscores the
importance of integrated solutions.

The Need for a Paradigm Shift

Conventional CWD management approaches have largely failed due to
fragmented, siloed efforts and an overemphasis on prion infectivity. The Spectrum
BioShield CWD Initiative recognizes that CWD is not merely a prion disease but a
manifestation of broader ecological and cellular stress dynamics. Key challenges
driving the need for a new approach include:

« Environmental Degradation: Habitat loss, pollution, and climate change
have amplified the stressors faced by cervids, creating conditions conducive
to disease spread.

. Ineffective Traditional Methods: Strategies such as culling and fencing
address symptoms rather than root causes, yielding limited long-term results.



« Lack of Integration: Previous efforts failed to unify diagnostics,
environmental remediation, and disease mitigation, leaving critical gaps in
understanding and action.

The Spectrum BioShield CWD Program addresses these shortcomings through its
holistic, data-driven strategy. By integrating research, diagnostics, and mitigation
tools, it offers a path forward to combat CWD effectively while restoring
ecosystem balance.

Study Design and Components

The nationwide study at the heart of the Spectrum BioShield CWD Program is
both a research endeavor and a platform for implementing mitigation strategies
concurrently. It encompasses the following key elements:

« Nationwide Assessment of CWD and Environmental Stressors: This
systematic analysis evaluates the correlation between CWD prevalence,
environmental contaminants (e.g., microplastics, toxins), and cellular stress
biomarkers in cervids.

« BioZone Prototype Deployment: Strategically located in Colorado, the
BioZone Prototype serves as a controlled environment for testing and
validating mitigation strategies, including SPARC water purification, soil
and foliage treatments, and Combat CWD Formula 25.

« Innovative Diagnostics and Monitoring: Advanced proprietary
technologies enable early detection of subclinical CWD, providing real-time
data to inform intervention efforts.

Through these interconnected components, the Spectrum BioShield CWD Program
validates its transformative approach, offering a scalable model for wildlife disease
management and ecosystem restoration.

The Spectrum BioShield CWD Program is more than a research project, it is a bold
commitment to reversing decades of stagnation in CWD mitigation. With its
innovative theories, comprehensive strategies, and integrated One Health
framework, the program sets a new standard for combating wildlife diseases. By
investing in this groundbreaking effort, stakeholders have the opportunity to create
lasting change, ensuring the health of cervid populations, the integrity of
ecosystems, and the resilience of our shared environment.



Nationwide Assessment of CWD and Environmental Stressors

This study involves a systematic analysis of CWD prevalence, environmental
contaminants, and cellular stress biomarkers across key regions in the United
States and Canada. Regions include high-prevalence areas such as Wisconsin,
Colorado, and Wyoming, as well as emerging hotspots. The study seeks to:

. Correlate CWD distribution with concentrations of microplastics, toxins, and
other stress-inducing contaminants.

« Measure cellular stress biomarkers in cervids, including oxidative stress
markers, lipid metabolites, and immune function parameters.

« Evaluate the relationship between environmental stressors and disease
progression.

BioZone Prototype Deployment

The BioZone prototype, to be located in Colorado, serves as a model for mitigating
environmental stressors and enhancing cervid health. This controlled environment
Incorporates:

« SPARC Water Purification Systems: Reducing contaminants in water
sources.

. Soil and Foliage Treatments: Neutralizing prions and improving habitat
quality.

« Combat CWD Formula 25: Providing targeted nutrition and detoxification
support for cervids.

Innovative Diagnostics and Monitoring

The initiative develops advanced diagnostic tools to enable early detection and
real-time monitoring of CWD. These include:

« Hybrid Biosensors: Capable of detecting prions and cellular stress markers.
« Lightwave Detection Devices: ldentifying lipid dysregulation and
subclinical CWD in cervids.

Expected Outcomes
The Spectrum BioShield CWD Program aims to:

1. Validate Paradigm-Shifting Theories:



o Prove the relevance of cellular stress and lipid dysregulation in
prionopathies.
o Demonstrate the efficacy of integrated, holistic approaches over
traditional methods.
2. Mitigate CWD Spread:
o Slow and potentially halt the spread of CWD within 10 years.
o Enhance the health and resilience of cervid populations.
3. Restore Ecosystem Balance:
o Address environmental contamination and habitat degradation.
o Develop scalable solutions for wildlife disease management.
4. Advance Public Health and Biodefense:
o Provide insights into prion diseases and environmental health risks.
o Strengthen the One Health framework for integrated ecosystem and
public health protection.

Introduction
Background on Chronic Wasting Disease

Chronic Wasting Disease (CWD) is a fatal neurodegenerative disease affecting
cervids, including deer, elk, and moose. First identified in the 1960s in Colorado,
CWD is caused by the accumulation of abnormal prion proteins (PrP<) in the brain
and other tissues. These misfolded proteins disrupt normal cellular functions,
leading to neurological deterioration, behavioral changes, and ultimately death.

CWD has spread across North America over the past six decades, with confirmed
cases in more than 35 U.S. states, Canadian provinces, and several countries
worldwide. The ecological impact is profound: declining cervid populations
disrupt food webs, threaten biodiversity, and undermine hunting economies that
support conservation efforts. Despite the growing prevalence of CWD, traditional
mitigation strategies, focused on monitoring and surveillance, culling infected
animals, restricting movement, and environmental decontamination, have largely
failed to contain the disease’s relentless spread.

Several challenges hinder progress:

« Environmental Persistence of Prions: Prions can remain infectious in soil
and water for years, creating reservoirs for disease transmission.



« Asymptomatic Carriers: Cervids may carry and shed prions long before
exhibiting clinical symptoms, complicating detection and containment
efforts.

« Lack of Effective Treatments: There is no cure or vaccine for CWD, and
current diagnostic tools are limited in scope and accuracy.

CWD represents not only an ecological crisis but also a potential public health
concern, as prions pose theoretical zoonotic risks and threaten agricultural
economies reliant on healthy cervid populations.

Overview of the Spectrum BioShield CWD Program

The Spectrum BioShield CWD Program represents a bold, innovative response to
the multifaceted challenges of CWD. This initiative integrates groundbreaking
scientific theories, advanced mitigation technologies, and a holistic One Health
approach, recognizing the interconnectedness of wildlife health, ecosystems, and
human well-being. The initiative encompasses:

« Pseudo-Infectious Cellular Stress Model (PICSM): A paradigm-shifting
theory that identifies chronic cellular stress as a primary driver of prion
misfolding and disease progression.

« Lipid Regulation Approach: Addressing lipid dysregulation as a critical
factor in prion aggregation and cellular dysfunction.

« Path of Least Resistance Theory: Exploring maladaptive stress responses
that exacerbate disease vulnerability and progression.

« Comprehensive Field Study: Correlating environmental stressors, such as
microplastics and toxins, with CWD prevalence and cervid health
parameters across North America.

- Mitigation Strategies: Deploying BioZones, innovative feed formulations,
advanced diagnostic tools, and environmental remediation technologies to
address the root causes of CWD and promote ecosystem recovery.

The Spectrum BioShield CWD Program builds on nearly a decade of research on
pathophysiology, zoonotic diseases, and prionopathies such as CWD leveraging
novel technologies and systems biology insights to create a comprehensive,
scalable solution for mitigating CWD.

The Urgent Need for a New Approach

Decades of efforts to combat CWD have been hampered by fragmented, siloed
approaches that fail to address the complex interplay of environmental, biological,
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and ecological factors driving disease progression. The need for a new, integrated
approach is pressing, given:

1. Rising Prevalence: The geographic range and infection rates of CWD
continue to expand, threatening cervid populations and ecosystems across
North America.

2. Environmental and Climate Changes: Shifts in land use, pollution, and
climate variability exacerbate environmental stressors that compromise
wildlife resilience.

3. Inadequate Outcomes: Despite significant investments, traditional
strategies have shown limited efficacy in curbing CWD or mitigating its
long-term impacts.

The Spectrum BioShield CWD Program proposes a radical departure from these
conventional methods. By combining systems biology, which emphasizes the
interconnectedness of cellular processes, with environmental science, which
addresses habitat-level stressors, this initiative creates a framework for addressing
the root causes of CWD. Its holistic strategy not only mitigates disease but also
restores ecosystem balance, demonstrating the power of integrated solutions to
solve complex challenges.

This program’s emphasis on innovation, scalability, and long-term impact offers a
compelling vision for the future of wildlife disease management and ecosystem
conservation. It is a mission that demands urgency, collaboration, and the
transformative application of science to secure the health of cervids and the
ecosystems they inhabit.

Theoretical Foundations and Approach
3.1 Pseudo-Infectious Cellular Stress Model (PICSM)
Overview of PICSM

The Pseudo-Infectious Cellular Stress Model (PICSM) presents a paradigm-
shifting perspective on Chronic Wasting Disease (CWD) and similar protein
misfolding prionopathies. This model suggests that systemic cellular stress, rather
than a strictly infectious prion agent, underpins the development and progression
of prion diseases. Cellular stress disrupts proteostasis (the balance of protein
synthesis, folding, and degradation), creating conditions that amplify protein
misfolding cascades and prionogenesis.



Key Elements of PICSM

1. Cellular Stress Triggers: Chronic exposure to environmental toxins,

nutritional deficiencies, climate-induced habitat changes, and physiological
stress are critical factors increasing susceptibility to protein misfolding.
These stressors overwhelm cellular defense mechanisms (the Tipping Point
Theory), leading to destabilized cellular homeostasis.

Template-Based Misfolding: Misfolded proteins such as PrPe act as
templates, compelling adjacent normal proteins to adopt misfolded
configurations (the Path of Least Resistance Theory). This process is
influenced by the stress environment, resulting in variability among prion
strains and aggregate formations.

Maladaptive Cellular Pathways: Stress-activated pathways, including
chronic inflammation, oxidative damage, and lipid dysregulation, exacerbate
protein misfolding. These maladaptive responses facilitate disease
progression and systemic vulnerability.

Environmental Feedback Loop: Misfolded proteins and prions excreted by
infected cervids contaminate soil, water, and foliage. These environmental
reservoirs of prions perpetuate the cycle of cellular stress and prionogenesis
in cervid populations, exacerbating disease spread.

Significance of PICSM

Breakthrough Insight: PICSM challenges the traditional infectious prion
theory by highlighting the multifactorial and systemic nature of prion
diseases.

Unifying Framework: The model integrates environmental, metabolic, and
physiological stressors into a comprehensive understanding of CWD
progression.

Implications for Mitigation: This model redirects mitigation strategies
toward reducing cellular stress and environmental contamination rather than
solely focusing on prion elimination.

3.2 Tipping Point Theory

The Tipping Point Theory explores how escalating environmental stressors and
cumulative cellular stress create thresholds beyond which prion diseases emerge
and spread.
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« Causal Factors: Persistent ecological pressures such as habitat loss, climate
variability, and chronic exposure to contaminants lead to tipping points,
triggering widespread cellular dysfunction predisposing protein misfolding.

« Application to CWD: By identifying and addressing these critical tipping
points, mitigation efforts can focus on disrupting prion accumulation and
halting disease outbreaks before they spiral out of control.

3.3 Misfolded Protein Template Theory

The Misfolded Protein Template Theory describes the propagation of prion
diseases as a cascading process where misfolded proteins serve as templates for the
misfolding of adjacent normal proteins.

« Role of Cellular Stress: Cellular stress conditions, including oxidative
stress and disrupted lipid homeostasis, accelerate the conversion of normal
prion proteins into their misfolded, pathogenic forms.

. Amplification of Prionogenesis: Environmental factors and physiological
stress amplify the misfolding cascade, reinforcing disease progression.

« Application to CWD: Early intervention strategies aim to disrupt this
template-based prionogenesis by enhancing cellular resilience and mitigating
stress conditions.

3.4 Path of Least Resistance Theory

The Path of Least Resistance Theory posits that chronic stress pathways drive
maladaptive cellular responses, setting the stage for immune suppression,
metabolic dysfunction, and prion propagation.

o Stress-Induced Vulnerabilities: Chronic stress compromises cellular
defenses, enabling prion misfolding and accumulation to occur along these
least-resistant pathways.

« CWD Development: This theory elucidates how CWD exploits stress-
induced vulnerabilities to establish and spread within cervid populations.

« Spectrum BioShield’s Approach: By addressing these pathways through
‘BioAgents’ that enhance cellular resilience and mitigate stress, the
Spectrum BioShield Initiative aims to reverse these maladaptive processes.

3.5 Cellular Stress Model of CWD
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The Cellular Stress Model of CWD provides a comprehensive explanation of
how chronic stress disrupts cellular and systemic homeostasis, leading to
prionogenesis and increased disease susceptibility.

Key Factors Contributing to Cellular Stress:

1. Environmental Contaminants: Exposure to ubiquitous microplastics,
heavy metals, and toxins impairs cellular function and proteostasis.

2. Nutritional Deficiencies: Lack of essential nutrients weakens cellular
defenses and promotes oxidative stress.

3. Climate Changes: Shifts in temperature, water availability, and habitat
quality exacerbate stress in cervid populations.

Integration of Mitigation Strategies:

« BioAgents: Target cellular stress pathways to restore cellular homeostasis
and proteostasis and enhance resilience.

« BioZones: Provide optimized habitats with environmental remediation,
reducing exposure to contaminants and mitigating habitat stress.

« Feed Formulations: Combat CWD Formula 25 incorporates nutrient-dense
and anti-stress compounds to alleviate physiological burdens.

. Environmental Remediation: Soil, water, and foliage treatments neutralize
prion reservoirs and reduce exposure to harmful contaminants.

By combining these theories and strategies, the Spectrum BioShield CWD
Program delivers a transformative framework for understanding and mitigating
prion diseases. This integrated approach not only addresses the root causes of
cellular stress but also creates actionable pathways for ecosystem restoration and
wildlife health.

Components of the Spectrum BioShield CWD Program
4.1 BioZones: Research and Mitigation Hubs

The Spectrum BioShield CWD Program’s BioZones are transformative hubs for
research, mitigation, and environmental restoration. Designed to address Chronic
Wasting Disease (CWD) at its root, BioZones serve as strategically located centers
equipped with advanced tools to combat environmental and biological stressors
contributing to CWD prevalence.
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« Prototype BioZone in Colorado: Selected for its diverse cervid populations
and significant CWD prevalence, Colorado provides an ideal location to test
and validate the BioZone concept. The prototype will include habitat
restoration efforts, environmental monitoring systems, and disease
management protocols.

« Disease Monitoring and Environmental Restoration: BioZones will serve
as a nexus for real-time monitoring of CWD dynamics, environmental
contamination, and cervid health parameters, allowing researchers to
evaluate the effectiveness of mitigation strategies in a controlled
environment.

4.2 Combat CWD Formula 25

Combat CWD Formula 25 represents a critical intervention designed to enhance
cervid resilience and mitigate the impacts of cellular stress, environmental toxins,
and prion exposure.

« Nutritional Intervention: The formula incorporates cutting-edge bioagents
that:
o Regulate lipid metabolism to stabilize cellular membranes and reduce
prion aggregation.
o Enhance glymphatic function to improve waste clearance and mitigate
toxin accumulation in the central nervous system.
o Neutralize environmental toxins, including heavy metals and
microplastics, reducing physiological stress.
« Deployment Strategy: Formula 25 will be tailored to regional challenges,
addressing specific environmental and dietary stressors faced by cervid
populations in different locations.

4.3 Environmental Mitigation Tools

The Spectrum BioShield CWD Program emphasizes the need to address
environmental contamination, a significant driver of cellular stress and prion
persistence.

« SPARC Water Purification Systems: These systems target waterborne
contaminants, including prions, heavy metals, and microplastics, ensuring
safer hydration sources for wildlife.

« Soil Additives: Biochar, nanomaterials, and other custom soil treatments
bind prions, neutralize toxins, and restore soil health, reducing the spread of
environmental contaminants.
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Foliage Treatments: Innovative applications of specialized bioagents to
vegetation minimize exposure to environmental stressors, enhancing overall
ecosystem health.

4.4 Diagnostic Innovations

Accurate and non-invasive diagnostic tools are essential for early detection and
mitigation of CWD. The initiative incorporates cutting-edge technologies to
identify biomarkers of cellular stress and prion-related pathology.

Lightwave Detection: Advanced devices for detecting abnormal copper,
lipid, and prion concentrations in cervid secretions and excretions, providing
novel early indicators of stress and prion susceptibility and presence.
Hybrid Biosensors: Real-time prion detection tools integrating machine
learning to identify prion-specific biomarkers and environmental stress
markers.

VOC Analyzers: Devices for analyzing volatile organic compounds
(VOCs) associated with lipid dysregulation, metabolic stress, and specific
diseases enabling rapid environmental assessments and health monitoring.

4.5 Nationwide Study

The Spectrum BioShield CWD Program will launch an extensive nationwide study
to evaluate the correlations between CWD prevalence, environmental stressors,
and the effectiveness of mitigation strategies.

Geographic Focus:

The study will encompass a diverse range of regions across the United
States, strategically selected to provide a comprehensive understanding of
the environmental and biological factors influencing Chronic Wasting
Disease (CWD) spread. These regions include areas with high CWD
prevalence, emerging hotspots, prion-naive zones, and locations with
significant environmental stressors:

High-CWD Prevalence Areas:
o Southern Wisconsin (Dane and Sauk Counties): Among the highest
CWD prevalence rates in white-tailed deer, with robust historical and
ongoing monitoring data for baseline comparisons.
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o Northern Colorado (Larimer and Boulder Counties): A mule deer
hotspot with significant CWD cases and environmental stressors,
including urban encroachment.

o Western Wyoming (Fremont County): High prevalence in elk
populations, with proximity to Yellowstone National Park, providing
insights into migratory herd dynamics.

« Moderate-CWD Prevalence Areas:

o Eastern Kansas (Riley and Pottawatomie Counties): Moderate
CWD levels in white-tailed deer within an agricultural landscape that
presents unique stressor profiles.

o Central Pennsylvania (Blair and Bedford Counties): Increasing
CWD prevalence in both wild and farmed cervids, suitable for
studying mixed-use landscape impacts.

o Southwestern Texas (Val Verde and Uvalde Counties): Moderate
prevalence in white-tailed deer populations in arid environments,
offering a distinct ecological context.

o Low-CWD or Prion-Naive Areas:

o Northern Maine (Aroostook County): No confirmed CWD cases in
wild cervids, providing a valuable control group for baseline
comparisons.

o Western Oregon (Lane and Douglas Counties): A region with
abundant black-tailed deer populations and varied environmental
factors, currently prion-naive.

« Environmental Stressor Hotspots:

o Great Lakes Region (Eastern Michigan and Northwestern Ohio):
High microplastic contamination in water systems, critical for
understanding environmental stress in cervids.

o Mid-Atlantic Urban Corridor (Maryland and Delaware):
Urbanized areas with significant habitat fragmentation and
microplastic prevalence in runoff systems.

o Rocky Mountains (Colorado and Montana): Areas impacted by
airborne microplastic deposition and environmental pollutants.

. Additional Regions with Emerging CWD Cases:

o Louisiana, Mississippi, Arkansas, Alabama, Georgia, and
Oklahoma: These areas represent emerging or rising CWD hotspots,
where studying environmental and biological contributors is crucial to
implementing early interventions and slowing disease progression.

By including these diverse locations, the study ensures a robust assessment of
CWD prevalence, environmental contamination, and cellular stress markers. These
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regions are critical to validating the cellular stress model and assessing the
effectiveness of mitigation strategies deployed through the Spectrum BioShield
CWD Program. This multi-regional approach is essential to developing scalable,
data-driven solutions to combat CWD nationwide.

« Longitudinal Health Assessments: Cervid populations in these regions will
undergo regular health parameter evaluations to measure cellular stress
biomarkers, lipid dysregulation, and prion activity.

« Environmental Sampling and Biomarker Analysis: Soil, water, and
vegetation samples will be analyzed for microplastics, prions, and other
contaminants, while biomarkers in cervid secretions and excretions will
provide insights into disease progression and environmental impact.

By integrating these components, the Spectrum BioShield CWD Program
establishes a multi-pronged, scientifically grounded strategy for mitigating CWD
and advancing ecosystem health. The initiative’s innovative approaches redefine
how wildlife diseases are studied and managed, setting a new standard for
conservation and public health efforts.

Study Objectives and Methodology

5.1 Objectives

The Spectrum BioShield CWD Program aims to achieve the following objectives
through its integrated study:

1. Validation of the Cellular Stress Model
Demonstrate the pivotal role of cellular stress in predisposing cervids to
Chronic Wasting Disease (CWD) and explore its utility as a foundational
theory for prionopathies.

2. Effectiveness of BioZones and Mitigation Tools
Evaluate the impact of BioZones, Combat CWD Formula 25, and
environmental mitigation strategies on reducing CWD prevalence and
enhancing ecosystem health.

3. Comprehensive Data for Policy and Conservation
Provide actionable insights into the relationships between environmental
stressors, prion activity, and disease progression to inform conservation
efforts and wildlife management policies.

5.2 Methodology
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The study employs a robust, multi-disciplinary methodology designed to
comprehensively assess the environmental, biological, and diagnostic components
of CWD mitigation.

« Environmental Sampling
o Systematic collection of soil, water, and foliage samples from high-
CWD-prevalence regions.
o Quantification of micro and nanoplastic concentrations, as well as
heavy metals, prion contamination, and other potential stressors.
o Health Biomarkers
o Analysis of lipid metabolism indicators to assess disruptions in
cellular membrane integrity and prion aggregation susceptibility.
o Glymphatic function markers to evaluate waste clearance efficiency in
the central nervous system.
o Measurement of copper levels and other trace metals to identify
metabolic irregularities associated with prion diseases.
o Monitoring inflammatory markers, oxidative stress levels, and protein
misfolding indicators.
« Comparative Analysis
o Detailed evaluation of cervid health parameters within BioZones
compared to those in non-BioZone environments.
o ldentification of correlations between environmental contaminants,
cellular stress biomarkers, and CWD prevalence.
. Diagnostic Innovations
o Deployment of lightwave detection systems to identify copper and
prion biomarkers in cervid secretions and excretions.
o Utilization of hybrid biosensors for real-time detection of prions and
related biomarkers.
o Implementation of VOC analyzers to assess metabolic stress markers
and lipid dysregulation in the environment.

5.3 Data Collection and Analysis

The study integrates advanced analytical techniques to ensure accurate and
comprehensive data collection and interpretation.

« Statistical Modeling
o Use of geospatial and multivariate models to evaluate relationships

between environmental factors, microplastic distributions, and CWD
prevalence.
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o ldentification of key stressor thresholds and their impact on disease
progression.
« Long-Term Tracking
o Longitudinal health assessments of cervid populations over a 10-year
period to monitor the efficacy of mitigation strategies and BioZone
interventions.
o Tracking trends in prion contamination levels and environmental
restoration outcomes.
« Cellular Stress and Prion Accumulation
o Comprehensive evaluation of the cellular stress model through
biomarker profiling and comparative analyses across study regions.
o Assessment of the impact of mitigation tools, such as Combat CWD
Formula 25 and environmental treatments, on reducing prionogenesis.

By aligning these methods with the initiative’s overarching goals, the study
provides a rigorous framework for validating the cellular stress model, advancing
CWD mitigation strategies, and driving innovation in wildlife disease
management.

Nationwide Study Overview

6.1 Study Design

The nationwide study is structured as a comprehensive, multi-regional effort aimed
at understanding and mitigating Chronic Wasting Disease (CWD) through the
integration of environmental, biological, and diagnostic data. This approach allows
for a holistic assessment of the interplay between environmental stressors, cellular
stress, and disease progression.

« Regional Focus
The study encompasses key CWD hotspots in the United States, chosen for
their high disease prevalence and diverse environmental conditions. By
focusing on a range of ecological and geographical settings, the study
ensures robust, representative findings.
« Selection Criteria
Study sites are selected based on:
o Documented prevalence of CWD in cervid populations.
o High concentrations of environmental stressors, such as microplastics,
heavy metals, and habitat degradation.
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o Accessibility and feasibility for long-term monitoring and intervention
implementation.
Study Methodology
The study integrates baseline data collection, longitudinal monitoring, and
advanced diagnostic tools to assess the effectiveness of mitigation strategies.
Key components include environmental sampling, biomarker analysis, and
comparative health assessments within and outside BioZones.

6.2 Study Locations

The initial study targets areas with significant CWD prevalence, environmental
challenges, and potential for impactful intervention. Selected locations include:

Alabama (DeKalb and Jackson Counties): Vital for understanding the
implications of CWD in areas with dense wildlife populations, high
biodiversity, and complex ecosystems.

Arkansas (Newton and Boone Counties): Offers valuable insight into the
interplay of agricultural practices, cervid habitats, and disease prevalence.
This region is critical for assessing the environmental and biological impacts
of mitigation strategies.

Central Pennsylvania (Blair and Bedford Counties): Increasing CWD
prevalence in a mix of wild and farmed cervids offers a valuable perspective
on disease dynamics in transitional landscapes.

Colorado (Larimer and Boulder Counties): A central hub for cervid
populations, with diverse species and established CWD prevalence.
Colorado is also the site for the BioZone prototype, offering a controlled
environment for testing comprehensive mitigation strategies.

Eastern Kansas (Riley and Pottawatomie Counties): A moderate level of
CWD in white-tailed deer in an agricultural landscape, contributing to the
study of environmental stressors on cervid populations.

Great Lakes Region (Eastern Michigan and Northwestern Ohio): High
levels of microplastic contamination in water systems offer a unique
opportunity to study the correlation between environmental stressors and
cervid health.

Louisiana (Catahoula and Concordia Parishes): A region of growing
concern for CWD spread due to its interconnected waterways and wildlife
corridors, which serve as key routes for disease transmission.

Mississippi (Warren and Adams Counties): This area is key for
understanding the southeastern spread of CWD, where environmental
stressors and habitat fragmentation pose unique challenges.
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Montana (Gallatin and Park Counties): With significant migratory
patterns and exposure to environmental stressors, Montana offers an
opportunity to study CWD in relation to large-scale ecological dynamics and
prion persistence in varied habitats.

Northern Maine (Aroostook County): A prion-naive area with no
confirmed CWD cases in wild cervids but with potential risk from Canadian
regions with CWD, providing a control group for comparison.

Oklahoma (Osage and Noble Counties): A region with active CWD
management programs, allowing for comparison between traditional and
innovative mitigation approaches under the Spectrum BioShield framework.
Oregon (Lane and Douglas Counties): Known for its unique ecosystems
and as a prion-naive region, this area provides a critical point of study for
early intervention strategies to prevent CWD spread.

Southwestern Texas (Val Verde and Uvalde Counties): Moderate
prevalence in white-tailed deer in arid environments provides a distinct
ecological context for evaluating environmental mitigation efforts.
Wisconsin (Dane and Sauk Counties): Among the highest prevalence rates
of CWD in white-tailed deer, this region provides a robust baseline for
studying disease dynamics in severely affected populations.

Wyoming (Fremont County): High prevalence in elk populations and
proximity to Yellowstone National Park offer insights into CWD
transmission in migratory herds and the challenges of managing disease in
expansive natural habitats.

Baseline data collection will be conducted at each site, followed by ongoing
monitoring to evaluate the effectiveness of environmental and biological
interventions. This multi-regional approach ensures a comprehensive
understanding of CWD dynamics across diverse landscapes, environmental
conditions, and cervid populations.

6.3 Expected Outcomes

The study aims to achieve transformative outcomes in the understanding and
management of CWD:

Identification of Key Drivers
o Uncover the primary environmental and biological factors
contributing to CWD spread and persistence, including the role of
micro and nanoplastics, cellular stress, and habitat degradation.
Validation of Mitigation Strategies
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o Demonstrate the efficacy of Spectrum BioShield CWD Initiative
components, such as BioZones, Combat CWD Formula 25, and
environmental mitigation tools, in reducing disease prevalence and
Improving cervid health.

« Scalable Implementation Models

o Develop scalable, evidence-based models for nationwide application,
enabling other regions to adopt these innovative strategies to combat
CWD.

By systematically studying and addressing the underlying factors driving CWD,
the nationwide study lays the groundwork for a paradigm shift in wildlife disease
management, ultimately aiming to mitigate CWD within a decade.

7. Pitfalls of Past Approaches

The fight against Chronic Wasting Disease (CWD) has been marked by decades of
fragmented research and piecemeal mitigation efforts. Despite significant financial
investments and dedicated resources, progress has been slow, and the disease
continues to spread at an alarming rate. This section highlights the critical
shortcomings of past approaches and underscores the necessity for the holistic,
integrated strategies proposed by the Spectrum BioShield CWD Program.

Fragmented Research and Siloed Mitigation Efforts

Traditional efforts to combat CWD have often been disjointed, with research
focusing narrowly on specific aspects of the disease, such as prion infectivity or
environmental persistence, without addressing the broader systemic and
environmental factors at play. This siloed approach has led to:

. Inadequate Understanding of Disease Dynamics
A lack of interdisciplinary collaboration has left critical gaps in
understanding how environmental stressors, nutritional deficiencies, and
habitat degradation contribute to prionogenesis and disease progression.

« Limited Coordination Across Regions
Efforts to manage CWD have often been localized, with inconsistent policies
and strategies across state and regional boundaries. This lack of coordination
hampers the ability to address the disease on a national scale.

. Reactive Rather than Proactive Strategies
Past efforts have frequently focused on monitoring, surveillance,
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containment and management of already infected populations, rather than on
proactive measures to prevent the onset and spread of the disease.

Environmental Degradation and Climate Changes

The environmental and ecological context of CWD has been largely overlooked in
traditional approaches. Over the past 50 years, environmental degradation and
climate changes have created conditions that exacerbate the spread and persistence
of the disease:

« Habitat Loss and Fragmentation
Deforestation, agricultural expansion, and urban development have reduced
the availability of natural habitats, increasing population density and stress
in cervid populations. This heightened stress accelerates cellular stress
pathways and prion misfolding.

« Pollution and Contaminants
The accumulation of micro and nanoplastics, heavy metals, and other
pollutants in soil and water has introduced new stressors to wildlife. These
environmental contaminants are not only harmful in themselves but may
also facilitate the persistence and propagation of prions in the environment.

« Climate-Induced Changes
Rising temperatures, altered precipitation patterns, and extreme weather
events disrupt ecosystems and food sources, further stressing cervid
populations. These changes contribute to the conditions outlined in the
Cellular Stress Model, amplifying disease susceptibility.

Lack of Integration Between Diagnostics, Mitigation, and Ecosystem
Restoration

Traditional CWD management strategies have often failed to integrate diagnostic,
mitigation, and restoration efforts into a cohesive framework. Key shortcomings
include:

. Diagnostics in Isolation
While advances in prion detection technologies have been made, these tools
are not typically linked to broader mitigation or ecosystem management
strategies. As a result, diagnostics are often used reactively, rather than as
part of an integrated prevention strategy.

« Overlooking Ecosystem Restoration
Most CWD mitigation efforts have focused on disease management within
cervid populations, neglecting the role of ecosystem health in preventing
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disease spread. Addressing habitat quality, water purity, and soil health is
critical to reducing cellular stress and disease susceptibility.

« Failure to Address Root Causes
Many efforts have focused solely on the prion itself, rather than addressing
the systemic and environmental factors that contribute to its propagation.
This narrow focus has limited the effectiveness of traditional strategies.

The pitfalls of past approaches to CWD management underscore the urgent need
for a paradigm shift. By moving beyond fragmented, reactive strategies and
adopting a holistic, One Health-driven approach, the Spectrum BioShield CWD
Program seeks to address the root causes of disease spread and create sustainable
solutions. The Program’s integration of diagnostics, mitigation tools, and
ecosystem restoration represents a critical departure from past efforts, paving the
way for a more effective and enduring response to CWD.

8. The Holistic One Health Approach

The Spectrum BioShield CWD Program adopts the One Health Approach, a
transformative framework that recognizes the interconnectedness of wildlife,
ecosystems, and human health. This approach acknowledges that the health of
animals, people, and the environment are deeply intertwined, and addressing
challenges like Chronic Wasting Disease (CWD) requires a unified,
interdisciplinary strategy.

Interconnectedness of Wildlife, Ecosystems, and Human Health

CWD is not just a wildlife disease; its implications ripple across ecosystems and
human populations. The One Health framework provides a lens to understand and
manage these interconnected challenges:

« Wildlife Health
CWD affects cervid populations, reducing their survival rates, altering their
behavior, and destabilizing ecosystems. These impacts have cascading
effects on biodiversity, food chains, and ecosystem services.

« [Ecosystem Integrity
The spread of CWD is exacerbated by environmental degradation, including
pollution, habitat loss, and climate change. Degraded ecosystems amplify
cellular stress in wildlife, increasing their susceptibility to diseases like
CWD.

« Human Health and Biosecurity
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While there is no confirmed transmission of Chronic Wasting Disease
(CWD) to humans, the potential for zoonotic spillover remains a significant
concern. The bioaccumulation of prions in the environment, through
contaminated soil, water, and vegetation, creates a persistent reservoir that
perpetuates disease cycles among cervid populations and poses a latent
threat to other species, including humans. The continuing mutation and
evolution of prion strains exacerbate this risk, as novel prion variants may
adapt to increase their transmissibility or pathogenicity across species
barriers.

Both the Centers for Disease Control and Prevention (CDC) and the World
Health Organization (WHO) have highlighted the potential threat of prion
diseases to global public health. They warn that the ongoing environmental
persistence and mutation of prions could lead to zoonotic transmission,
potentially sparking the next pandemic. Historical precedents, such as
variant Creutzfeldt-Jakob Disease (vCJD) linked to bovine spongiform
encephalopathy (BSE) in cattle, demonstrate the ability of prions to cross
species barriers under certain conditions. These organizations emphasize the
urgency of proactive measures, including advanced surveillance,
environmental decontamination, and public health preparedness.

Adding to the concern is the identification of significant flaws in research
documents submitted to the National Institutes of Health (NIH) regarding
prion-related studies. These flaws raise questions about the validity and
comprehensiveness of current understandings of prion transmission.
Moreover, there is no absolute verification that prion-related transmission
has not been misdiagnosed in human neurodegenerative disorders. The
current tests available for prion detection in human tissues have presented
difficulties, including a lack of consistency and reliability in identifying
prion presence in cases where neurological symptoms are present.

Mitigating CWD is, therefore, not only crucial for wildlife health and
biodiversity but also an essential step in protecting biosecurity and human
health. Addressing prion bioaccumulation, environmental contamination,
and the potential misdiagnosis of prion-related diseases in humans through
innovative strategies, such as those proposed by the Spectrum BioShield
CWD Program, is imperative. This effort aims to reduce the risks of
zoonotic spillover, enhance public health defenses, and safeguard
agricultural systems and ecosystems from the far-reaching impacts of prion
contamination and disease propagation.
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The Spectrum BioShield Strategy

The Spectrum BioShield CWD Program is built on the principles of the One
Health framework, integrating wildlife, ecosystem, and human health into a
unified, comprehensive solution. The Initiative’s strategy encompasses the
following key components:

1. Wildlife-Centric Interventions

o Implementation of BioZones to protect and monitor cervid
populations while reducing stress and environmental contamination.

o Development of Combat CWD Formula 25, a targeted nutritional
intervention to mitigate cellular stress and improve resilience in
cervids.

2. Ecosystem Restoration and Environmental Mitigation

o Deployment of environmental tools, such as the SPARC water
purification system, soil additives, and foliage treatments, to restore
habitat health and reduce environmental stressors.

o Addressing pollution sources, including micro and nanoplastics,
heavy metals, and other contaminants, to mitigate their impact on
wildlife and ecosystems.

3. Human Health Integration

o Developing diagnostic Innovations, such as lightwave detectors and
hybrid biosensors, to monitor and prevent zoonotic risks.

o Strengthening biosecurity measures to protect agricultural and human
health systems from potential contamination by prions and
environmental toxins.

A Paradigm Shift in CWD Mitigation

The One Health Approach enables a paradigm shift in how CWD is understood
and addressed. By integrating wildlife conservation, ecosystem restoration, and
human health considerations, the Spectrum BioShield CWD Program transforms
fragmented efforts into a cohesive strategy that:

« Prevents Disease Spread
Addressing the root causes of prion propagation and cellular stress creates
conditions that reduce disease transmission and susceptibility.

« Restores Ecosystem Health
Environmental restoration efforts improve habitat quality, support
biodiversity, and reduce the stressors that drive prionogenesis.
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« Strengthens Biosecurity
Comprehensive diagnostic and mitigation tools protect not only wildlife but
also agricultural and human health systems from long-term risks associated
with CWD.

The One Health Approach embodies the essence of the Spectrum BioShield CWD
Program, ensuring that wildlife, ecosystems, and human populations are addressed
as interdependent components of a larger system. By unifying these aspects into a
comprehensive solution, the Program sets the stage for meaningful, lasting

progress in mitigating CWD and fostering healthier ecosystems and communities.

9. Expected Outcomes

The Spectrum BioShield CWD Program is designed to achieve transformative
outcomes in Chronic Wasting Disease (CWD) mitigation, wildlife health, and
ecosystem restoration. By leveraging innovative science, interdisciplinary
collaboration, and a holistic One Health approach, the Program aims to deliver
measurable and lasting impacts. Below are the expected outcomes:

1. Significant Reduction in CWD Prevalence Within 10 Years

The ultimate goal of the Initiative is to substantially reduce the prevalence and
spread of CWD in cervid populations across the United States within a decade.
Through targeted interventions such as the Combat CWD Formula 25,
environmental mitigation tools, and the establishment of BioZones, the Initiative
will:

« Mitigate the cellular stressors that increase susceptibility to CWD.

« Interrupt prion propagation pathways by reducing environmental
contamination.

« Enhance the resilience and health of cervid populations, making them less
vulnerable to disease outbreaks.

By addressing the root causes of prionogenesis and focusing on systemic health,
this approach represents a paradigm shift in disease management, moving away
from reactive measures and toward proactive, science-driven solutions.

2. Comprehensive Data on Environmental and Biological Contributors to
CWD
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The Program will generate a wealth of data that illuminates the complex
interactions between environmental factors, cellular stress, and prion diseases. Key
outcomes include:

Environmental Insights

Mapping the distribution of micro and nanoplastics, heavy metals, and other
environmental toxins in CWD hotspots, and correlating these factors with
disease prevalence.

Biological Markers

Identification of stress biomarkers, such as lipid dysregulation, glymphatic
dysfunction, and copper imbalances, to deepen our understanding of how
cellular stress contributes to CWD susceptibility and progression.
Systems Level Analysis

Integration of environmental, biological, and health data to construct
predictive models of CWD spread and identify actionable intervention
points.

This comprehensive dataset will not only inform the Program's mitigation efforts
but also serve as a critical resource for policymakers, wildlife managers, and the
scientific community.

3. Scalable Models for Wildlife Health and Ecosystem Restoration

The Program is designed to develop and refine models that can be scaled and
adapted for use in diverse regions and ecological contexts. Expected outcomes
include:

BioZone Prototypes

Establishing effective BioZones that serve as research hubs, wildlife health
mitigation centers, and scalable templates for managing CWD and other
wildlife diseases.

Integrated Environmental Mitigation Strategies

Demonstrating the efficacy of tools such as SPARC water purification
systems, soil additives, and foliage treatments in restoring habitat health and
reducing stressors for wildlife.

Innovative Diagnostics

Validating the use of lightwave detectors, hybrid biosensors, and other
diagnostic tools to monitor prion presence and environmental stress markers
in real time.

27



« Policy and Conservation Frameworks
Providing data-driven recommendations for wildlife health policies,
ecosystem conservation strategies, and biosecurity protocols to prevent
future outbreaks.

Transformative Impact

The Spectrum BioShield CWD Program’s expected outcomes represent more than
incremental progress, they signal a transformative shift in how wildlife diseases are
understood, managed, and mitigated. By achieving these objectives, the Program
will not only combat CWD but also establish a framework for addressing broader
ecological and biosecurity challenges in a changing world.

10. Innovations Over the 10-Year Initiative

The Spectrum BioShield CWD Program is poised to deliver groundbreaking
innovations that will redefine Chronic Wasting Disease (CWD) management and
mitigation strategies. Over the next decade, the Program will focus on advancing
technologies, methodologies, and systems designed to address the complex
dynamics of prion diseases and their environmental underpinnings. Below are the
key innovations expected to emerge during the Initiative's 10-year trajectory.

1. Development of Advanced Bioagents for Cellular Stress and Lipid
Regulation

Central to the Program is the creation of cutting-edge bioagents that target cellular
stress and restore homeostasis. These bioagents will:

« Enhance Cellular Resilience
Mitigate the effects of oxidative stress, inflammation, and lipid
dysregulation, reducing the conditions that foster prionogenesis.

« Regulate Lipid Metabolism
Address lipid dysfunction associated with prion accumulation by stabilizing
membrane dynamics and restoring metabolic balance.

« Neutralize Environmental Toxins
Bind and sequester prions, microplastics, heavy metals, and other
contaminants in the gastrointestinal tract, preventing systemic stress and
reducing excretion of harmful byproducts into the environment.
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These bioagents, incorporated into the Combat CWD Formula 25, will be
tailored for cervids and represent a novel approach to disease prevention and health
optimization in wildlife.

2. Enhanced Diagnostic Tools for Real-Time Disease Detection

The Initiative will prioritize the development of innovative diagnostics to detect
subclinical CWD cases and environmental stress markers with unparalleled
accuracy and efficiency:

o Lightwave Detection Devices
Advanced optical sensors capable of identifying abnormal copper levels,
lipid biomarkers, and prion presence in cervid secretions and excretions.

. Hybrid Biosensors
Cutting-edge tools integrating machine learning algorithms to provide real-
time, multi-analyte detection of prions and stress markers.

« VOC Analyzers
Devices designed to measure volatile organic compounds associated with
lipid dysregulation and other metabolic stress in both animals and their
environments.

These tools will enable early intervention, improve disease tracking, and support
rapid response strategies.

3. Prototypes and Deployment of Environmental Mitigants

The Initiative will pioneer the design, testing, and implementation of
environmental solutions to reduce contamination and promote habitat recovery:

« SPARC Water Purification Systems
Mobile units to filter and neutralize waterborne contaminants, including
prions, microplastics, and heavy metals.

« Soil Additives
Biochar, nanomaterials, and proprietary specialized binders to degrade
prions, sequester toxins, and enhance soil health.

. Foliage Treatments
Eco-friendly sprays and coatings to reduce the bioavailability of harmful
contaminants in vegetation consumed by cervids.

These mitigants will work in tandem with bioagents and BioZones to create
healthier ecosystems and break the cycle of environmental contamination.
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4. Expansion of BioZones as Research and Mitigation Hubs

The Initiative will refine and scale its BioZone concept, establishing prototype
hubs in strategic locations and expanding their reach over time:

« Integrated Research Centers
BioZones will serve as wildlife healthcare centers for studying CWD
dynamics, environmental stressors, and mitigation efficacy.

« Disease Mitigation Facilities
Equipped with diagnostics, treatment provisions, and environmental
restoration tools to combat CWD at the source.

« Wildlife and Ecosystem Health Management
BioZones will facilitate long-term monitoring and conservation efforts,
aligning with the Initiative’s One Health philosophy.

By demonstrating the efficacy of BioZones, the Initiative aims to establish scalable
models for deployment in high-priority regions across the country.

Transformative Innovations for the Future

The innovations generated through the Spectrum BioShield CWD Program are
designed to deliver lasting impact, not only mitigating CWD but also creating a
framework for managing other wildlife diseases and environmental challenges.
This forward-looking approach ensures that the Program’s contributions will
extend far beyond its 10-year scope, leaving a legacy of healthier ecosystems,
resilient wildlife populations, and robust disease mitigation strategies.

11. Call to Action

The Spectrum BioShield CWD Program represents a watershed moment in the
fight against Chronic Wasting Disease (CWD) and the preservation of our wildlife
and ecosystems. The success of this transformative endeavor depends on the
collective efforts of stakeholders, researchers, policymakers, and funding
organizations to bring innovative solutions to the forefront.

The Critical Need for Funding and Collaboration

The Program’s ambitious mission to mitigate CWD within a decade hinges on
sufficient resources and strategic partnerships. Funding is paramount to advancing
the novel technologies, research methodologies, and mitigation strategies outlined

30



in this proposal. Collaboration across sectors, government, academia, private
industry, and conservation organizations, is essential to:

« Accelerate Innovation
Drive the development of bioagents, diagnostic tools, and environmental
mitigants tailored to the complexities of CWD.

« Expand the Reach of Research
Enable comprehensive studies in high-priority regions to uncover the
multifactorial causes of CWD and validate holistic mitigation strategies.

« Support Scalable Solutions
Facilitate the deployment of BioZones, Combat CWD Formula 25, and
environmental restoration tools to create healthier ecosystems and resilient
cervid populations.

This Initiative offers stakeholders the opportunity to lead a paradigm shift in
wildlife disease management, with far-reaching benefits for biodiversity, public
health, and environmental sustainability.

The Spectrum BioShield CWD Program: A Transformative Opportunity

Unlike traditional approaches, which have failed to stem the tide of CWD, the
Spectrum BioShield CWD Program adopts a comprehensive, systems-based
strategy that integrates:

. Cutting-Edge Science
Novel theories such as the Pseudo-Infectious Cellular Stress Model (PICSM)
and advanced diagnostic technologies address the root causes of CWD.

« Holistic Interventions
Combining bioagents, environmental mitigants, and regionalized BioZones
ensures an ecosystem-wide approach to disease mitigation.

o Long-Term Impact
The Program not only aims to control CWD but also sets a precedent for
managing other wildlife diseases and protecting ecosystems globally.

By funding and collaborating with the Initiative, stakeholders will play a critical
role in reversing decades of inaction and advancing a sustainable future for wildlife
and the environment.

Global Application of Findings
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While the focus of this Program is on CWD in cervids, its findings and innovations
have the potential to revolutionize wildlife disease management worldwide. The
methodologies developed here can be adapted to address other protein misfolding
diseases, zoonotic threats, and ecosystem challenges, creating a blueprint for global
application. This Initiative is not just about solving a regional issue, it is about
leading the way toward a healthier, more resilient planet.

The time to act is now. Chronic Wasting Disease is an escalating crisis that
threatens not only wildlife but also the ecosystems and economies that depend on
healthy cervid populations. The Spectrum BioShield CWD Initiative offers a clear
path forward, combining innovation, collaboration, and a relentless commitment to
results.

Join us in this groundbreaking endeavor. Together, we can ensure that CWD is no
longer an unsolvable problem but a testament to what can be achieved through
vision, science, and collective action.

Accessing the Spectrum BioShield CWD Initiative — The
Component Description of the Research and Mitigation
Program

The Spectrum BioShield CWD Initiative has been meticulously developed to
illuminate the comprehensive construct of components necessary for a
transformative program aimed at mitigating Chronic Wasting Disease (CWD).
Every aspect of the initiative has been thoughtfully designed to address the
multifaceted challenges posed by CWD, integrating cutting-edge science,
environmental mitigation strategies, and innovative diagnostics into a unified and
effective framework.

To provide your organization with in-depth insights, all relevant documents have
been organized and made accessible on our informational private website,
www.buckmatters.com. Within the Click on Document section, you will find:

« Comprehensive discussions detailing each component of the Spectrum
BioShield Initiative.

« Thorough analysis of the estimated 10-year cost structure for the Spectrum
BioShield Research and Mitigation Program.

« Research summaries and findings from over five years of dedicated work on
this project.
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We strongly encourage your organization to review the extensive research and
detailed planning that have gone into this remarkable project. By accessing these
resources, you will gain a deeper understanding of the initiative’s vision, goals, and
the unparalleled opportunity it represents for wildlife health, ecosystem
preservation, and biosecurity.

12. Breakdown of the Spectrum BioShield CWD
Research and Mitigation Study Budget

The following is a detailed categorization of the research study, along with
corresponding research activities and the estimated yearly expenses aligned with
each category:

1. Cellular Stress Regional Evaluation
Activities:

« Assess oxidative stress markers, lipid peroxidation, glymphatic function, and
Immune suppression in cervid populations.

« Collect biological samples (e.g., blood, saliva, tissue) from cervids in each
region to evaluate cellular stress levels.

« Analyze regional environmental stressors contributing to cellular stress (e.g.,
contaminants, climate factors).

Associated Costs:

« Sample Collection (1,000 samples/year)

« Laboratory Testing (Cellular Stress Biomarkers)

. Field Biologists and Veterinarians (Hourly Services for Sample Collection at
12 Sites)

2. Correlation of CWD Concentrations with Environmental Stressors
Activities:

« Analyze the prevalence of CWD in regions with varying levels of
environmental contaminants.

« Study the impact of microplastic and nanoplastic concentrations, soil
toxicity, and water contamination on CWD dynamics.
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« Develop statistical models correlating environmental stressor concentrations
with CWD prevalence.

Associated Costs:

« Environmental Sampling (500 samples/year)
« Laboratory Testing (Microplastic and Contaminant Analysis)
. Data Analysis and Modeling: Included in project manager duties

3. Geographical Health Assessments
Activities:

« Conduct longitudinal health assessments of cervid populations in 12 regions.

« Evaluate biomarkers for overall health, including lipid metabolism, immune
function, and glymphatic system efficiency.

« Compare health parameters of cervids within high-stress versus low-stress
environments.

Associated Costs:

« Health Parameter Testing: Included in Cellular Stress and Environmental
Sampling Categories
« Travel and Field Expenses (to 12 sites)

4. Mitigation Findings and Initiative Provisions
Activities:

« Apply Spectrum BioShield Initiative provisions, including:
o SPARC water purification systems.
o Soil additives and foliage treatments for prion and microplastic
mitigation.
o Deployment of Combat CWD Formula 25 for lipid regulation and
cellular stress reduction.
« Measure changes in environmental stressors and health parameters post-
mitigation.
« Evaluate efficacy of BioZones as centers for disease mitigation and habitat
restoration.

Associated Costs:
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« Initiative Provisions Deployment (Materials and Application Costs):
Covered under the separate initiative budget.

« Monitoring and Analysis (Health and Environmental Metrics): Already
included in respective categories.

« Subtotal: No additional cost in this category.

5. GPS Collar Monitoring for Study Consistency
Activities:

« Equip study animals with GPS collars for tracking and consistent sampling.
« Monitor movement patterns and environmental exposures.
. Integrate GPS data with health and stress parameter analyses.

Associated Costs:

« GPS Collars (20 collars/year)
« Maintenance and Data Integration: Included in project manager duties.

6. General Operational Costs
Activities:

« Oversee the coordination of field and laboratory efforts.
« Manage logistics, travel, and insurance for project co-managers.
« Conduct consultations and data reporting.

Associated Costs:

« Project Co-Managers

. Travel and Field Expenses

« Insurance for Project Managers
« Consultants (100 hours/year)

7. Contingency Fund
Activities:

« Reserve for unforeseen expenses or challenges during the study.

35



Yearly Expenses by Category

Category

Cellular Stress Regional Evaluation
Correlation of CWD with Stressors
Geographical Health Assessments
Mitigation Findings (Included)
GPS Collar Monitoring

General Operational Costs
Contingency Fund

Justifications for Categories

1.

o

Cellular Stress Evaluation: Core to the study, this provides direct
validation of the Pseudo-Infectious Cellular Stress Model and lipid
regulation theory.

CWD and Environmental Correlation: Links environmental stressors like
microplastics to CWD prevalence.

Geographical Health Assessments: Offers critical insights into regional
health disparities in cervid populations.

Mitigation Findings: Measures the real-world efficacy of Spectrum
BioShield solutions.

GPS Collar Monitoring: Ensures consistency and integrity in longitudinal
data collection.

Operational Costs: Supports seamless execution of all study components.
Contingency: Prepares for unpredictable challenges, ensuring uninterrupted
study progression.

This breakdown demonstrates a Study scientifically robust approach to the
Spectrum BioShield CWD Research Study and aligns with its overarching goals of
validation, mitigation, and innovation.
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