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Executive Summary

Prescription medications remain pharmacologically potent long after they leave clinical
supervision. National surveillance data from the Centers for Disease Control and Prevention
(CDC), the National Survey on Drug Use and Health (NSDUH), the Department of Defense
(DoD), and the Veterans Health Administration (VHA) demonstrate that a substantial proportion
of medication-related harm occurs after dispensing, when physical access within the home
becomes largely unrestricted.

Existing medication safety strategies emphasize education, reminders, monitoring, and
behavioral compliance. While these approaches address aspects of adherence, they do not
reliably prevent premature, unauthorized, or accidental physical access to medications between
prescribed dosing intervals. As a result, misuse, diversion, accidental pediatric exposure, and
medication mismanagement persist across multiple populations, including children, military
personnel and veterans, and individuals with cognitive impairment.

FailSafe introduces a packaging-level intervention: a controlled-access pharmaceutical safety
cap that restricts physical access to medications between authorized dosing windows while
preserving a familiar pharmacy-cap experience. By embedding access control directly into
primary drug packaging, FailSafe addresses a documented failure point in the medication safety
ecosystem without requiring apps, surveillance, or sustained behavior change.

This whitepaper presents the evidence-informed rationale, system architecture, deployment
model, and population alignment for FailSafe, positioning packaging-level access control as a
scalable and complementary safety layer within existing pharmaceutical manufacturing and
dispensing workflows.

The Post-Dispensing Safety Gap

Medication safety frameworks prioritize prescribing accuracy, dispensing protocols, and patient
counseling. Once a prescription is dispensed, however, most formal safety controls end.
Responsibility for safe use is transferred to patients and caregivers operating in non-clinical,
highly variable environments.

CDC injury surveillance and NSDUH data indicate that medication-related harm frequently
arises in household settings rather than clinical contexts. Bottles are opened, relocated, and
accessed repeatedly over the course of treatment, often under conditions of stress, fatigue,
distraction, or cognitive decline. In these environments, safety depends primarily on memory,
vigilance, and consistent behavior assumptions that frequently fail. This transition from
regulated clinical systems to unregulated home environments represents a critical safety gap.
FailSafe is designed to address this gap directly by targeting physical access after dispensing.



Evidence of Post-Dispensing Harm

Household Access and Nonmedical Use

NSDUH consistently reports that a significant proportion of nonmedical prescription drug use
originates from medications obtained through family members, friends, or household access
rather than illicit markets. These patterns indicate that unrestricted access within the home is a
major contributor to misuse and diversion, independent of patient intent.

Pediatric Exposure

CDC poison control and injury surveillance data show that accidental pediatric ingestion
remains a persistent cause of emergency department visits. While child-resistant packaging
reduces risk at initial opening, it does not prevent access once bottles are opened or left
accessible between doses. Many exposure events occur outside supervised dosing windows.

Military and Veteran Populations

DoD and VHA prescribing data demonstrate elevated exposure to controlled substances among
active-duty service members and veterans, particularly related to injury, chronic pain, and
mental health conditions. Shared living environments, operational stress, and mobility
constraints increase the likelihood of early, duplicate, or diverted access after dispensing.

Cognitive Impairment and Dementia

Clinical literature on Alzheimer’s disease and related dementias indicates that memory-based
adherence strategies degrade as cognitive impairment progresses. Education, labeling, and
reminders are insufficient to prevent unsafe access when individuals cannot reliably distinguish
between authorized and unauthorized dosing times.

Limitations of Existing Safety Approaches

Current medication safety interventions largely address information and monitoring, not access
control.

e Education and labeling depend on sustained comprehension and vigilance.



e Digital adherence tools focus on reminders and tracking but do not restrict physical
access.

e Monitoring and surveillance systems introduce friction, stigma, or privacy concerns.

e Child-resistant mechanisms do not address repeated access after initial opening.

CDC and NSDUH data suggest that many adverse events occur despite these measures,
highlighting the need for an intervention that operates independently of behavior.

Key conclusion:
Existing systems do not reliably control physical access between prescribed doses.

Evidence-Informed Design Requirements

Population-level data impose clear constraints on what an effective post-dispensing safety
intervention must accomplish.

An access-level solution must:

e Operate independently of memory, motivation, or compliance
e Function in shared, non-clinical environments

e Preserve patient autonomy and dignity

e Restrict access only outside prescribed dosing windows

e Integrate into existing pharmaceutical manufacturing and dispensing workflows

FailSafe was designed specifically within these constraints.

FailSafe as a System-Level Intervention

FailSafe is positioned as a packaging-level safety infrastructure, not a consumer technology
product.

Intervention Class



e Packaging-level, time-based physical access control
e Passive, non-behavioral safety mechanism

e Primary pharmaceutical packaging component

System Architecture

e Integration point: pharmaceutical manufacturing and packaging lines
e Form factor: standard prescription bottle cap
e Control logic: scheduled access windows with automatic re-locking

e User experience: identical to conventional pharmacy caps during authorized access

By embedding access control into packaging, FailSafe addresses risk at the point where
existing systems fail.

What FailSafe Is — and Is Not

FailSafe is:

e Preventive safety infrastructure
e Non-punitive and non-surveillant

e Designed for scale across populations

FailSafe is not:

e An adherence tracker
e A consumer loT device
e A monitoring or enforcement tool

e A replacement for clinical judgment




Population Alignment

FailSafe directly addresses access-related risks identified across multiple vulnerable
populations.

Pediatric Households
e Restricts access between doses

e Adds protection beyond child-resistant closures

Military and Veterans

e Reduces early or duplicate access without punitive oversight

e Compatible with shared living and high-stress environments

Cognitive Impairment

e Supports independence while reducing unsafe access

e Operates without reliance on memory or reminders

Controlled-Substance Risk Mitigation

e Addresses diversion risk at the access level

e Complements existing prescribing and monitoring systems

Deployment and Sourcing Model

FailSafe is designed to be sourced directly through pharmaceutical manufacturers and
integrated into existing packaging workflows.

e Deployed at the manufacturing stage

e Compatible with standard bottle formats



e Functions as the primary drug packaging

e Requires no changes to pharmacy dispensing behavior

This model positions access control as a default safety feature rather than an optional add-on.

Regulatory and Safety Considerations

FailSafe is designed to align with existing medication safety goals and regulatory frameworks,
including:

e Child-resistance standards

e Harm-reduction initiatives

e Patient autonomy and dignity considerations

The system is intended to complement—not replace—clinical, regulatory, and prescribing
oversight.

Implications for Healthcare Systems

Packaging-level access control enables a shift from behavioral safety to default safety by:

e Reducing reliance on education alone
e Addressing access risk at scale
e Providing consistent protection across diverse populations

e Introducing infrastructure-level prevention rather than downstream intervention

Path Forward

Next steps include:



e Pilot deployments and evaluation
e Manufacturing and packaging integration assessment
e Regulatory pathway analysis

e Partnerships with pharmaceutical manufacturers, healthcare systems, and public-sector
stakeholders

FailSafe represents an evidence-informed approach to reducing medication-related harm by
addressing physical access at its source.
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