Mobile Enablement for Point of Care Diagnostics . PHRONETIK

Mobile Services in Precision
Medicine — Enabling Equitable Point-of-Care
Diagnostics

The future of healthcare lies not only in the sophistication of our diagnostics but in how we
deploy them. Precision medicine and point-of-care diagnostics (POCT) are transforming
patient care, yet structural inequities persist in access, utilization, and outcomes, particularly
among historically underserved populations. Mobile diagnostics bridge this gap, enabling
proactive wellness, early detection, and tailored interventions by bringing advanced
technologies directly to the communities that need them most.

This white paper explores the role of mobile services in precision medicine: how they extend
point-of-care diagnostics, empower clinicians, enhance patient engagement, and drive
equitable outcomes. It concludes with a vision of how Phronetik is pioneering solutions to
operationalize these models for marginalized communities.

Rethinking Point-of-Care in the Era of Precision Medicine

Healthcare today stands at an inflection point. On one side, we have an unprecedented surge in
technological capability: high-throughput sequencing, portable diagnostic devices, AI-powered
analytics, and interconnected health records. On the other side, we see systemic inequities in
who benefits from these advances, leaving millions of patients outside the reach of modern
care. The tension between innovation and inequity is particularly visible in precision medicine.

Precision medicine promises individualized prevention, diagnosis, and treatment, yet its impact
is disproportionately concentrated in major academic centers, elite research hospitals, and
well-resourced urban clinics. For patients in rural towns, inner-city neighborhoods, and tribal
nations, precision medicine is often not a practical reality but a distant aspiration. These
communities experience the highest burden of chronic disease, mental health challenges, and
environmental exposures, yet remain the least likely to be connected to the very innovations
that could change their trajectories.

Point-of-care diagnostics (POCT) can be a bridge between this promise and this reality.
Traditionally associated with convenience — for example, quick strep tests in urgent care, rapid
glucose checks in pharmacies — POCT now represents a much larger opportunity: the
democratization of precision health. With mobile diagnostic platforms, genomic sequencing
tools, and AI-enabled integration, POCT evolves into a mechanism not just for faster answers,
but for equitable access, data-driven insights, and community empowerment.

In this new paradigm, diagnostics are not confined to brick-and-mortar hospitals or dependent
on patients’ ability to navigate transportation barriers. Instead, they meet people where they
are —e.g., in the fields where farmworkers labor, the neighborhoods where urban residents
live, and the remote lands where tribal communities thrive. The vision is not only to diagnose
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illness but to create proactive, culturally attuned, population-specific

health strategies that strengthen entire communities. To fully realize this vision, we must first
examine the scope of the challenge: the structural disparities that define who receives care,
how it is delivered, and what outcomes are possible.

The Challenge: Disparities in Precision Health Access

Despite decades of advances in diagnostics and therapeutics, health outcomes remain unequal
across the United States. Precision medicine has the potential to narrow those gaps, but
without intentional design, it risks widening them. Several structural barriers define the
challenge:

1. Geographic Inequities in Access: Rural America: Hospital closures have reached crisis
levels. More than 450 rural hospitals are at risk of closing in the next decade, leaving entire
regions without critical care. For many, the nearest facility with genomic testing or advanced
diagnostics may be three to four hours away, effectively excluding them from precision care.

o Urban Underserved Areas: In cities, major research hospitals may be just a few miles
away, but socioeconomic barriers — for example, lack of transportation, inflexible work
schedules, or competing priorities like childcare — make them effectively inaccessible. A
two-hour, multi-bus commute in South Chicago or Southeast D.C. creates the same
access barrier as living in rural Kansas or New Mexico.

o Tribal Nations: Many tribal health facilities operate as primary care clinics without
specialty diagnostic or research capabilities. Populations often rely on under-resourced
local clinics or travel off-reservation for services, placing them at a disadvantage in both
preventive and advanced care.

2. Historical and Structural Inequities: Healthcare systems in the U.S. are shaped by implicit
and explicit bias that has persisted for generations. From the underrepresentation of women
and people of color in clinical trials, to documented disparities in diagnostic rates and
treatment plans, these inequities are not anomalies but structural realities.

e Clinical trials remain disproportionately skewed toward white, male populations,
meaning therapies and diagnostics may not fully capture variations across ethnicity,
gender, or environmental exposure.

e Trust in healthcare institutions remains fragile among many historically marginalized
groups due to a legacy of exploitation, mistreatment, or neglect.

3. Limited Clinical Adoption of Precision Tools: While precision medicine is widely discussed,
it is not widely practiced. Research shows that:

e Only about 50% of clinicians report using any form of precision health in practice.
e Just 30% currently integrate genomic testing into their care models.
e Precision care is more common in large institutions and Federally Qualified Health

Centers (FQHCs) but rarely extends to the front lines of underserved communities.
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This uneven adoption perpetuates a two-tier system: cutting-edge,
personalized care for some; delayed, reactive treatment for others.

4. Technological and Infrastructure Gaps: Even when tools exist, the supporting
infrastructure often does not:

e Advanced genomic testing requires connectivity, stable power, and lab capacity, which
are resources that may be inconsistent or absent in rural or remote settings.

o Dataintegration across fragmented electronic health record systems remains a major
challenge, especially for patients who move between institutions or rely on multiple
safety-net providers.

5. The Patient Journey Gap: Most patients only enter the healthcare system after they are
already ill, missing critical opportunities for prevention and early detection. For underserved
populations, the journey often ends once treatment is complete; there is little or no follow-up,
ongoing monitoring, or wellness management. This reactive model perpetuates cycles of poor
outcomes.

Overall, the challenge in the disparities for access is not solely the availability of precision
medicine; it is its distribution, adoption, and equity of access. Precision health has the power to
transform care, but only if it is intentionally brought into the places, populations, and
circumstances where it is currently absent.

Mobile Diagnostics: From One-Time Tests to Continuous, Trust-Centered
Care

Mobile diagnostics are often mistaken for “testing on wheels.” In reality, a modern mobile
program is a full clinical engagement layer that collapses distance, compresses time-to-
answer, and builds durable trust with communities historically sidelined by traditional care.
The shift is not merely logistical; it’s relational and informational: mobile teams bring culturally
fluent staff, rapid testing, and bidirectional data exchange to the places people actually live
and work — e.g., church parking lots, union halls, community colleges, reservation community
centers, VA campuses, and farm fields.

A Patient Engagement Model That Enables Point of Care

Effective mobile diagnostics treat engagement as the first clinical intervention. Before a swab
or blood draw ever happens, teams create the conditions for informed, confident participation.

o Community-anchored outreach: Partnerships with local leaders, veteran service
organizations, tribal health authorities, FQHCs, and MSIs provide credibility, help set
expectations, and reduce fear. Events are co-branded with trusted institutions and
scheduled at predictable times to normalize participation.

o Consent that educates, not just authorizes: eConsent flows (available in multiple
languages and reading levels) explain the “what,” “why,” and “how” of tests; specify
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data uses and protections; and let participants choose
research and recontact preferences. Consent is revisited when the clinical question
changes.

Human-centered experience design: Short wait times, clear signage, privacy screens,
gender-responsive staffing when appropriate, and on-site counseling turn a
transactional test into a relationship-building encounter.

Immediate value returned: Where clinically appropriate, certain results (e.g.,
infectious disease screens, Alc, blood pressure, mental health screeners) are
discussed on site with a warm handoff to telehealth or a local clinic. The ability to act
during the same visit turns engagement into outcomes.

What “Mobile” Actually Brings to the Curbside

A fully equipped unit functions as a near-patient diagnostic node:

Multi-modal testing: Point-of-care immunoassays, chemistries, and select molecular
assays; specimen collection for centralized or near-patient NGS; and phlebotomy for
expanded panels (e.g., cardiometabolic, oncology, pharmacogenomics).

Near-patient sequencing workflows: Compact prep stations, stabilized reagents, and
streamlined SOPs allow same-day library prep and on-device pre-processing where
appropriate, accelerating turnaround while preserving CLIA/CAP-grade chain-of-
custody.

Edge-capable data infrastructure: Mobile units cache and compute when connectivity
is limited, then synchronize to cloud environments and EHR/HIE endpoints using
standards (FHIR/HL7). This enables real-time preliminary decision support even in
signal-poor settings.

Privacy and security by design: Role-based access control, encryption at rest/in
transit, auditable logs, and least-privilege data views ensure legal and ethical
compliance (HIPAA, GINA) and respect for community data governance.

From Visit to Value: The Operational Flow

1. Pre-visit activation: Geospatial targeting identifies service zones; micro-campaigns

Proprietary to Phronetik

(SMS, veteran org newsletters, tribal radio, campus listservs) enroll participants;
eConsent and pre-screeners are completed electronically.

On-site triage & testing: Standardized intake captures demographics, Social
Determinants of Health (SDoH), vitals, and chief concerns; evidence-based screeners
(PHQ-9, GAD-7, PTSD checklists, readiness for PGx) guide test selection.

Specimen handling & rapid analytics: Chain-of-custody labels link to encounter IDs;
POCT results feed into a rules engine; near-patient genomic workflows (where
applicable) begin immediately to shorten time-to-insight.
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4. Care plan initiation: Results trigger contextual decision

support — e.g., PGx alerts for medication selection, cancer risk flags for genetic
counseling referral, or toxic-exposure follow-up bundles for eligible veterans.

Closed-loop follow-through: Appointments are booked before departure;
transportation or telehealth options are arranged; participants receive plain-language
summaries and a pathway for questions. Data land in the EHR and patient portal,
avoiding “dataislands.”

In this model, the point of care is wherever the patient says “yes.” The mobile visit becomes
the front door to longitudinal, precision-guided care rather than a one-off event.

The Value of Mobile Precision Health: Engagement to Evidence to
Outcomes

Mobile precision health delivers value because it converts community engagement into high-
resolution evidence, and then converts that evidence into faster, fairer clinical decisions. The
return is clinical, operational, scientific, and social.

Clinical Value: Earlier Answers, Safer Care, Fewer Missed Moments

Shorter time-to-diagnosis: Near-patient molecular workflows and same-visit result
counseling prevent weeks of diagnostic delay, particularly for infectious disease,
oncology triage, and pharmacogenomics.

Precision-guided decisions at first touch: Integrating POCT with ancestry-aware
variant interpretation and PGx insights enables the first prescription to be the right one
more often, reducing trial-and-error and adverse drug events.

Higher adherence and retention: When the first encounter resolves confusion and
delivers a plan, patients return. Mobile programs routinely see lower no-show rates for
follow-up when scheduling is completed on site with transportation and reminder
supports.

Operational Value: Throughput, Reach, and Revenue Integrity
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Reaching the unreachable: Mobile units convert “non-utilizers” into active patients,
including veterans who avoid hospitals, shift-workers who cannot take time off, elders
without transportation, students between classes. This expands attributed panels and
improves quality metrics tied to funding.

Streamlined workflows, less leakage: Edge computing and direct EHR/HIE integration
reduce data loss, claims denials from documentation gaps, and referral leakage.
Closed-loop scheduling preserves continuity.

Research-ready operations: Consent scaffolding and standardized data capture make
each encounter dual-use — clinically actionable today and research-useful tomorrow
(with consent) — supporting grant eligibility and industry partnerships.
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Scientific Value: Diverse Data that Corrects the Record

e Population-specific insight: Enrolling communities underrepresented in reference
datasets allows mobile programs to generate allele frequencies, environmental
exposure signatures, and response patterns that improve variant classification and
reduce VUS rates for those populations.

e Multi-domain context: Coupling genomics with SDoH, exposure histories, and
wearable signals enables gene—environment interaction analyses that better explain
disease risk and point to interventions beyond prescriptions.

Equity Value: Trust, Dignity, and Co-Ownership

o Trust built transaction-by-transaction: Culturally fluent teams, transparent consent,
and immediate benefit (answers, referrals, supplies) turn skepticism into participation.

e« Community governance: Data-use agreements and community advisory boards ensure
local oversight, optional data residency, and shared scientific credit, shifting from
“subjects” to partners.

A Data-to-Decisions Pipeline That Strengthens Outcomes

Mobile precision health is only as strong as the way it manages data. A robust pipeline ensures
every data point collected in the field returns value to the patient and their care team:

1. Structured capture: Standardized forms codify demographics, SDoH, exposures, and
clinical measures; device and assay outputs are timestamped and provenance tracked.

2. Harmonization & linkage: Data are normalized to common models (FHIR/HL7, OMOP)
and linked to longitudinal records via privacy-preserving identifiers; duplicates are
reconciled across systems.

3. Edge analytics, cloud scale: Rules engines on the unit support instant triage and
counseling; deeper analytics (polygenic scores, PGx interpretation, ancestry-aware
variant classification) run in the cloud and write back structured results.

4. Clinician-facing CDS: Insights appear inside the clinician workflow (EHR inboxes, order
sets, smart summaries), not in a separate portal, reducing friction and increasing
uptake.

5. Patient-facing understanding: Plain-language summaries, visual risk meters, and
action checklists equip people to act — e.g., dietary guidance for cardiometabolic risk,
exposure mitigation for toxic deployments, PGx wallet cards for medication safety.

6. Learning loop: Outcomes (adherence, readmissions, AE reports) feed back to update
risk models and care pathways, creating a continuous learning health system that
gets smarter with each mobile visit.

What Success Looks Like (Outcome Domains to Track)

o Access & reach: % first-time utilizers; median distance to care avoided; proportion of
target population engaged.
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e Clinical impact: Time-to-diagnosis; medication changes due
to PGx; reduction in ED revisits for targeted conditions; screening completion rates.

o Equity impact: Uptake among priority subgroups (race/ethnicity, rurality, income); VUS
reduction rates in underrepresented ancestries; participation in governance.

e Operational performance: Same-day scheduling rate; data completeness; claim
acceptance on first submission; cost per meaningful encounter.

e Research value: Consented research enrollment; number of diverse genomes/omes
added; publications and grants enabled.

The bottom line is that mobile diagnostics transform the first encounter from a transaction into
a trusted relationship and a computable clinical asset. Designing for engagement, capturing
high-quality multi-modal data, and delivering insights back into clinician and patient workflows
close the mobile precision health care gaps, accelerates answers, and elevates outcomes,
especially in communities that have waited the longest for the benefits of precision medicine.

The Road Ahead: Scaling Equity Through Precision Health

The case studies of farmworkers, Tribal Nations, and the U.S. Virgin Islands illuminate a central
truth: health equity requires bringing care to the margins, not waiting for the margins to come
to care. Each of these initiatives demonstrates how mobile precision health can collapse
barriers of geography, economics, and mistrust to deliver innovative medicine where it is
needed most. But they are only the beginning. The challenge ahead is not whether this model
works — it does — but how quickly it can be scaled, integrated, and sustained across diverse
populations.

The road ahead demands investment in three core domains. First, infrastructure: fleets of
mobile labs equipped with sequencing, edge computing, and interoperable platforms capable
of bridging data back to health systems. Second, workforce development: training clinicians,
technicians, and community health workers who not only operate the technology but also
embody cultural fluency, trust, and continuity. Third, policy and partnerships: federal agencies,
health systems, and philanthropic organizations must align around models that compensate for
outreach as a form of care, embed equity metrics into reimbursement, and recognize
community data sovereignty as non-negotiable.

If pursued with urgency, mobile precision health could do more than close disparities; it could
reshape the very architecture of healthcare delivery. Instead of a system that waits passively
for patients to arrive, we could have a system that seeks them out, meets them where they are,
and equips them with the insights to live longer, healthier lives. For veterans exposed to toxic
environments, for farm workers keeping our food supply alive, for Tribal Nations reclaiming
their health sovereignty, and for island communities bridging tradition and modern care, the
next decade of healthcare must be defined not by walls and waiting rooms, but by mobility,
precision, and justice.
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Conclusion: A Call to Action

Mobile precision health addresses a need for diagnostics to support marginalized, rural, and
historically underserved communities who are limited by access, systemic inequities, and
structural barriers. Taking diagnostics out of static institutions and embedding them directly
within the daily lives of patients rewrites the patient journey. Mobile labs are not just vehicles
of convenience; they are catalysts of equity, creating new pathways for trust, engagement, and
empowerment. The farmworker who receives preventive care during the workday, the Tribal
elder whose community retains sovereignty over its data, and the island resident who blends
traditional healing with genomic screening; all of these examples illustrate a shared truth:
healthcare must adapt to the realities of those it seeks to serve.

This transformation is not about technology alone, but about reimagining systems of care.
Mobile diagnostics generate new streams of patient and population-level data that, when
analyzed responsibly, yield insights powerful enough to reshape prevention, treatment, and
long-term health outcomes. The clinician who once lacked the tools to personalize care now
receives actionable data at the point of care. The policymaker who once struggled to quantify
inequities now has the metrics needed to address them.

Phronetik®: Enabling Clinicians and Advancing Point-of-Care Diagnostics

Phronetik is built on the belief that precision medicine must be for everyone, not just those
who live near world-class hospitals or have the means to navigate complex systems. Our
model is designed to meet patients where they are and empower the clinicians who care for
them with tools that transform raw data into actionable insights.

Through our mobile diagnostic platforms, we deliver advanced genomic testing, real-time
analytics, and integrated data capture directly to communities. These mobile units function as
fully equipped laboratories, enabling clinicians to perform the same caliber of testing in the
field as they would in a central facility. Powered by iHarmony-Seq™ for rapid sequencing and
iConcordia® for secure data integration and AI-driven analysis, our solutions ensure that critical
diagnostic information is available at the point of care when decisions matter most.

But our vision extends beyond the test itself. Every sample, every interaction contributes to a
broader data ecosystem that strengthens clinical insights and accelerates research.
Aggregating and analyzing data across diverse populations enables Phronetik to provide
clinicians with a deeper understanding of disease trends, genetic predispositions, and
treatment responses including insights that can drive earlier interventions, more precise care,
and improved outcomes. Importantly, this model also ensures that communities historically
excluded from research are represented, helping to close gaps in knowledge and equity.

The future of healthcare lies in moving beyond access to inclusion ensuring that every patient,
regardless of geography, background, or circumstance, has the opportunity to benefit from the
genomic era. At Phronetik, that is not just our mission. It is our promise.
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Appendix A — Three Case Studies in Mobile Precision
Health

Farmworker Wellness: Proactive Care for Essential Workers

Farmworkers are the backbone of the U.S. agricultural economy, yet they are among the most
underserved populations in the healthcare system. Long hours, mobility tied to harvest
seasons, language barriers, and fear of losing wages often prevent these workers from seeking
timely care. Preventable illnesses such as measles, flu, and COVID-19 can spread unchecked,
while chronic conditions like diabetes or hypertension remain undiagnosed until they become
disabling. Mobile precision health programs change this equation by bringing the clinic to the
field. Deploying mobile units directly to farms enables workers to receive preventative
vaccines, rapid infectious disease screening, and baseline wellness checks during work breaks
without sacrificing critical income.

This model does more than reduce disease burden; it improves morale and productivity for
both workers and employers. Real-time testing combined with culturally fluent engagement
ensures that farm workers understand their results and can access follow-up care when
needed. Employers benefit from fewer lost work hours, while communities benefit from
reduced transmission of infectious diseases. Most importantly, mobile precision health
empowers workers with the dignity of proactive healthcare, treating them not as an invisible
workforce but as essential members of society worthy of investment and respect.

Tribal Nations: Reclaiming Health Sovereignty

For many Tribal Nations, geographic isolation and systemic underinvestment have created
deep gaps in healthcare access. Hospitals may be hours away, and local clinics often lack the
diagnostic capabilities needed for precision care. At the same time, historical traumas —
ranging from unethical research practices to underfunded Indian Health Services — have led to
understandable mistrust in outside healthcare systems. Mobile precision health offers a new
pathway, one grounded in sovereignty, self-determination, and equity. Pairing mobile labs with
modular clinics allows Tribal communities to gain the ability to deliver advanced diagnostics on
their own land, under their own governance.

Critically, these programs are not extractive. Data sovereignty principles ensure that genetic
and health data remain under Tribal control, governed by their own advisory boards and stored
in federated data centers. This empowers Tribal Nations to manage research participation,
negotiate partnerships on their own terms, and direct care strategies that reflect their unique
cultural contexts. Blending innovative precision medicine with respect for sovereignty and
tradition helps mobile precision health to close long-standing gaps while strengthening
community resilience for future generations.

U.S. Virgin Islands: Closing Gaps in Island Care

The U.S. Virgin Islands face a double challenge: geographic fragmentation across multiple
islands and a persistent gap in healthcare participation, with as much as 20% of the population
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disengaged from formal systems of care. Reliance on informal,

community-based remedies remains common, reflecting both cultural tradition and structural
gaps in access. For residents without regular engagement in clinical systems, serious
conditions such as diabetes, hypertension, and cancer may go unnoticed until advanced
stages. Mobile precision health initiatives in the USVI are designed to bridge this divide by
combining local trust with modern diagnostics.

Mobile labs, operated in partnership with the University of the Virgin Islands and community
leaders, travel across St. Croix, St. Thomas, and St. John to offer preventative screenings,
genetic testing, and wellness assessments in culturally relevant ways. Importantly, these
services do not displace community traditions but seek to integrate them, bringing trusted
herbalists and local health advocates into the care ecosystem. Building a laboratory presence
on the islands and training local residents to participate in mobile operations ensures that this
model is sustainability while empowering Virgin Islanders to co-own their data and shape their
future health landscape.
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