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SafeWave Systems

STATUS AND SCOPE

This document is a forward-looking technical and institutional framework. It does not claim that
SafeWave implementations have yet been independently proven in operational biological
systems. SafeWave architecture is intended to move from specification into implementation,
adversarial testing, and independent validation. The IBPA charter in this document is a model
starting framework, not an existing institution or assertion of legal authority.

Contents

Executive Summary

. Why AI-Biology Is a Different Control Problem

. See the Diagnostic Depth—and the Engineering Response

. The AI-Bio Execution Chain

. From Policy and Model Safeguards to Enforceable Systems Engineering
. A SafeWave Control Architecture for Life-Critical Systems

. Cyber-Biological Security and the Supplier Network

. Non-Recall Risk and Zer0 Boundary Conditions

. Stability-Preserving Pivot and Transition Pathways

© 00 g9 O U1 ko w N

. Institutional Assurance: AIPA, IBPA, and Distributed Enforcement

10. Possible Model Charter: International Biotech Protection Agency (IBPA)
11. Implementation and Validation Agenda

12. Conclusion

Selected Current References

SafeWave Resources

SafeWave Systems | September 2026 | 2



SAFEWAVE SYSTEMS | BIOTECHNOLOGY, GENOMICS & AI

Executive Summary

Biotechnology is entering a machine-speed era. Advanced Al can accelerate
biological design, analysis, experimentation, synthesis, automation, and decision-
making. That acceleration can produce extraordinary benefits in medicine, discovery,
agriculture, environmental remediation, and public-health resilience. It can also
compress human review windows, lower expertise barriers, amplify dual-use
capability, and connect digital intelligence more directly to physical biological action.

The central engineering problem is not whether Al should be used in biology. It is
whether increasingly capable intelligence can participate in biological systems without
silently acquiring increasing authority over consequential and potentially irreversible

actions.

1 Capability is not
authority

2 Biology is
different

3 The supplier
network is part of
the control surface

4 Policy alone is
insufficient

5 Assurance depth
should match
consequence

A model may be capable of proposing a biological action without being
authorized to cause it. Recommendation, synthesis ordering, laboratory
execution, scale-up, release, and clinical deployment should remain distinct
authority transitions.

Biological effects can replicate, mutate, spread, persist, and become non-
recallable. In such domains, correction after execution may be impossible or too
late.

DNA/RNA synthesis providers, lab automation, cloud biology, instruments,
firmware, logistics, identity, and chain-of-custody can all become enforceable
points between digital intent and biological effect.

Regulation, governance, model safeguards, screening, and monitoring remain
essential. High-consequence systems may also require independent technical
boundaries that can block, pause, constrain, or require authorization before
execution.

Some controls may remain in software. Others may require protected runtime,
firmware, hardware-rooted mechanisms, or potentially silicon where a shallower
layer cannot preserve the boundary under compromise or hostile modification.

SafeWave’s present thesis is therefore straightforward: turn Al safety from a policy-only problem

into an enforceable systems-engineering problem. Intelligence can expand; authority must remain

bounded.
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1. Why Al-Biology Is a Different Control Problem

Biological systems convert information into living effects. That makes the
convergence of advanced Al and biology different from ordinary software automation:
a digital recommendation may ultimately become a synthesized sequence, an
automated experiment, a clinical intervention, an ecological release, or a replicating
biological system.

Acceleration without containment

Al can compress the path from literature review to design, from design to protocol, from protocol to
synthesis, and from synthesis to automated experimentation. When review remains human-speed while
execution becomes machine-speed, oversight can become retrospective rather than preventive.

Dual use is structural

The same biological tools can support vaccines, therapeutics, diagnostics, agriculture, or harmful
applications. Intent can be ambiguous, distributed across teams, or concealed. A control strategy that
depends only on identifying malicious intent will therefore fail in important cases.

Irreversibility changes the safety logic

Some digital failures can be patched or rolled back. Biological outcomes may replicate, spread, mutate,
become heritable, or propagate through ecosystems. Where recallability is low, the acceptable level of
uncertainty before execution must fall sharply.

Execution chains cross organizations

A single biological workflow may involve a model provider, cloud environment, synthesis vendor, lab
automation platform, instrument manufacturer, contractor, academic or corporate laboratory, logistics
provider, and regulatory authority. Control must survive the handoffs between them.

Provider safeguards are necessary but incomplete

Model-level safeguards can reduce dangerous assistance, but they do not govern every downstream
pathway. Open and local models, third-party tools, compromised accounts, permissive services, and non-
model automation can all move capability outside a single provider’s control plane.

Current external evidence reinforces this shift. In 2026, NTI published managed-access proposals for
biological Al tools; OpenAI launched a biodefense action plan built around trusted access and defensive
capability; and Anthropic reported real cases in which actors attempted to use frontier Al in biological
work with dual-use or weapons-relevant characteristics. These developments do not prove any one
governance model. They do show that Al-bio risk has moved from abstract speculation toward
operational access, screening, identity, monitoring, and execution questions. [1-4]
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2. See the Diagnostic Depth—and the Engineering
Response

For current diagnostic work, SafeWave uses a live, browser-local Biological / Life
Sciences assessment. The questions are useful on their own because they expose
where authority, execution, reversibility, evidence, and recovery may be weak
when Al, automation, and biology intersect. If a completed questionnaire is
deliberately submitted and a report is requested, the same responses become
input to the SafeWave assessment engine, which maps observed behavior to
escalation surfaces, structural gaps, and relevant SafeWave control functions and
stacks.

CURRENT SAFEWAVE BIOLOGICAL / LIFE SCIENCES FOLLOW-UP QUESTIONNAIRE

Review it privately, without submitting anything, to see the breadth of the control problem. It
covers biological design acceleration, non-recall outcomes, dual-use exposure, synthesis and
automation control, cyber-biological compromise, supply-chain risk, Al-bio convergence,
ecological irreversibility, heritable modification, public-health overload, and loss of
meaningful human control over life-critical workflows.

Open the current SafeWave Biological / Life Sciences Follow-Up Questionnaire

FROM QUESTIONNAIRE TO ENGINEERING RESPONSE

The assessment is designed to identify not only where a biological or life-sciences system
may be exposed, but which SafeWave engineering controls could address the identified

gaps.

If you deliberately submit a completed questionnaire and request a report, the SafeWave
assessment engine converts the answers into a structured analysis:

* responses identify escalation surfaces and consequential execution pathways;

» those surfaces map to structural control gaps;

* supported gaps map to SafeWave control functions and, where justified, established SafeWave
stacks;

* recommendations are organized as Primary, Secondary, or Watchlist priorities with evidence,
rationale, confidence, and limitations.
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The result is a gap-to-control map: what appears to need protection, why it matters, and
which SafeWave engineering capabilities may be relevant to closing the gap.

The assessment report identifies the needed control functions; detailed licensed Level Four
Engineering Packs are a separate follow-on for implementation and integration planning.

What the current assessment asks that matters

* Can a system materially influence biological design, synthesis, experimentation, deployment, or
release?

* Is there a hard separation between recommendation and biological execution?

» Are non-bypassable pause points enforced before synthesis, live experimentation, scale-up, release,
or clinical use?

* Are dual-use risks reviewed end-to-end across people, data, tools, facilities, automation, vendors, and
supply chains?

» Are DNA/RNA synthesis services, lab automation, and cloud biology governed with identity
verification, screening, provenance, and auditability?

 Are workflows blocked by default when screening fails or returns uncertainty?

* Can compromised vendors, altered reagents, tampered instruments, insecure firmware, or cloud-
linked services silently affect outcomes?

* Are Al-driven design tools controlled through tiered access, monitoring, outcome restrictions, red-
team testing, and human authorization?

* Can one person, account, model, or autonomous workflow traverse the entire design-to-execution
path without independent authorization?

* Is real-world reversibility established before ecological, population-scale, or other non-recall
deployment?

The purpose of the questions is not to condemn biotechnology. It is to make authority, execution,
reversibility, evidence, and recovery explicit before a system crosses from beneficial capability into
consequential biological action.

3. The Al-Bio Execution Chain

The most useful way to reason about Al-bio risk is as an execution chain. Each
transition can create new authority, and each transition can therefore become a
control point.
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Stage

1. Information

2. Design

3. Planning

4. Procurement

5. Execution

6. Scale-up

7. Deployment

Typical capability

Literature search, genomic data,
retrieval, analysis

Sequence, protein, protocol,
intervention, experiment
optimization

Protocol generation, task
decomposition, agent orchestration

Synthesis ordering, reagents, cloud-
lab access, vendor workflows

Robotics, instruments, cloud
biology, automated
experimentation

Batch expansion, manufacturing,
replication, repeated automated
cycles

Clinical use, field release, ecological
or population exposure

Control question

What data can be accessed, inferred,
combined, or exported?

What outputs are allowed, and which
require elevated review?

Can Al create an executable plan without
independent authorization?

Are identity, purpose, provenance,
screening, and separation of duties
enforced?

What machine actions are technically
possible, and what authority gates them?

Can scope, quantity, compute, or resources
escalate without renewed authorization?

Is the action recallable? Who can veto it?
What evidence is required first?

The key insight is that safety cannot be reduced to one classifier at Stage 2. The system may remain
controllable because later stages require authenticated people, approved vendors, constrained tools,

secure instruments, verified firmware, independent authorization, or physical release controls.

Conversely, a benign model can become dangerous if downstream execution pathways are weak.

4. From Policy and Model Safeguards to Enforceable

Systems Engineering

SafeWave’s proposition is not that existing safeguards should be discarded. It is

that consequential AI systems need an additional layer: independent execution control

over what intelligence is actually permitted to cause.
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Turn Al safety from a policy-only problem into an

enforceable systems-engineering problem.

Intelligence can expand. Authority must remain bounded.

Independent authority

The AI may recommend an action, but a distinct mechanism determines whether the action is admitted,
what scope it receives, which tools it can reach, what resources it may consume, and whether execution
can proceed.

Non-bypassable pause points

At high-consequence transitions, “human review” should not exist only as a policy expectation. The
workflow should stop unless the required independent authorization and evidence are present.
Separation of duties

No single model, account, employee, vendor, or automated chain should be able to move unilaterally
from design through synthesis and deployment when the consequence is severe.

Evidence proportional to consequence

Higher-risk actions require stronger evidence: identity, authorization, provenance, screening, control-
health status, tamper-evident records, and explicit recovery or safe-state behavior.

Enforcement depth

Software should be the default when it can preserve the boundary. Protected runtime, firmware,
hardware roots, or silicon become relevant only when the shallower layer can be bypassed, modified, or
rendered untrustworthy under the threat model.

5. A SafeWave Control Architecture for Life-Critical
Systems

SafeWave is model-independent and modular. A biological deployment would not
require every SafeWave architecture. The relevant controls should be selected by the
specific system, authority, consequence, and assurance requirement. The following
mapping is illustrative of how current SafeWave control functions can apply to Al-bio
workflows.
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Control function

Relevant SafeWave
examples

Al-bio application

Identity & admission

Authority & scope

Execution pathway

Assumptions & goals

Evidence & lineage

Data & inference

Physical/device

boundary

Deeper enforcement

Safeldentity, SafeAdmission

SafeAuthority, SafeScope,

SafeControl

SafePathway, SafeRuntime,

SafeProcess

SafeAssumption, SafeGoal

SafeProvenance, SafeTelemetry

SafePrivacy

SafeDevice, SafeRobotics

SafeCore, SafeChip and related
deeper embodiments

Verify the human, agent, vendor, device, and
system allowed to participate; deny or constrain
re-entry after instability or failed checks.

Separate capability from permission; bound
datasets, tools, materials, quantities, facilities, and
consequential actions.

Select approved models, tools, providers,
workflows, and execution routes; govern state
transitions, retries, interruption, and recovery.

Track load-bearing assumptions and prevent
silent optimization drift from invalidating the
safety case.

Preserve traceability across model outputs, data,
synthesis orders, instrument state, interventions,
incidents, and recovery.

Bound access to genomic, pathogen, clinical, or
population-scale data and constrain inference or
disclosure where required.

Constrain instrument, robot, lab-automation, or
device action; preserve safe-state behavior when
higher-level control fails.

Anchor selected ceilings, counters, protected
state, command gates, or evidence mechanisms
where software alone cannot preserve the
boundary.

Current status. The architecture and engineering specifications are substantially developed, but the
relevant biological implementations must still be built, attacked, and independently validated. This
report therefore describes an engineering thesis and implementation pathway, not a claim of proven

biological protection.

6. Cyber-Biological Security and the Supplier Network

In Al-enabled biology, cybersecurity becomes biosecurity. A compromised account,

altered dataset, malicious firmware update, tampered laboratory instrument, insecure
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cloud integration, or vendor-side failure can change the physical biological outcome
without the originating scientist intending it.

The supplier network can become an enforcement network

Synthesis companies, instrument vendors, cloud-lab providers, reagent suppliers, and platform
operators should not be treated only as commercial intermediaries. They can provide identity checks,
screening, provenance attestations, signed updates, quantity limits, workflow blocks, and escalation
requirements before a high-consequence action proceeds.

Synthesis is a critical transition

The transition from digital sequence or design to physical material is one of the most important points in
the chain. Current industry and policy work increasingly emphasizes customer screening, sequence
screening, and measurable performance for nucleic-acid synthesis safeguards. SafeWave’s added
question is whether those checks are connected to enforceable downstream authority rather than
remaining isolated compliance events. [5]

Firmware and instrument integrity matter

Modern laboratory equipment is networked, programmable, updateable, and increasingly automated. A
high-level Al policy cannot protect a system if the instrument or firmware layer can silently reinterpret,
alter, replay, or execute commands outside the intended boundary.

Provenance must span digital and physical worlds

A trustworthy chain should be able to connect who requested an action, which model or workflow
produced it, what screening occurred, what vendor accepted it, what instrument executed it, what
materials were used, what software and firmware were active, and what evidence was recorded.

Fail-safe defaults are essential

Where risk screening is incomplete, ambiguous, degraded, or contradictory, the system should default to
pause, safe-state, or reduced authority rather than silently continue because the workflow is under
schedule pressure.

7. Non-Recall Risk and ZerO Boundary Conditions

Ordinary risk management assumes that mistakes can be detected, contained,
corrected, compensated, or reversed. That assumption breaks down when biological
effects become self-propagating, heritable, ecosystem-scale, or otherwise non-
recallable.

SafeWave uses “Zer0” as a proposed boundary concept, not as a claim of universal scientific or
legal consensus. A Zer( condition is one in which the combination of irreversibility, consequence, and
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loss of meaningful recovery makes ordinary optimization or mitigation inadequate. The burden should
shift from “manage the risk while proceeding” to “do not cross the boundary until legitimate authority
and evidence establish that the condition can be controlled.”

Candidate Zer0 / stop-condition patterns

* Closed-loop autonomous biological execution in which an Al system can move from design through
synthesis, experimentation, scale-up, or release without an independent authorization boundary.

* Self-propagating ecological or population-level biological release where real-world reversibility has
not been demonstrated and independently verified.

* Irreversible heritable human modification where future consent, correction, and recall are not
credible and where legitimate governance has not established an acceptable pathway.

» High-consequence pathogen enhancement or related work where the combined containment,
authorization, screening, and independent-review system cannot credibly prevent catastrophic
misuse or accidental release.

* Any biological workflow in which safety depends on a control surface already known to be
bypassable or untrusted, yet the system is permitted to cross a non-recall threshold anyway.

The point of a red line is not rhetorical severity. It is to recognize that some transitions change the
problem from risk reduction to preservation of future agency. A control architecture should therefore
know not only how to proceed safely, but when it lacks enough evidence to proceed at all.

8. Stability-Preserving Pivot and Transition Pathways

Safety proposals fail when they offer only prohibition. A serious stability strategy
must also reduce unnecessary exposure at the highest-risk end of biotechnology
while preserving essential scientific capability, skilled people, valuable
infrastructure, and the ability to respond to real biological threats.

Where strategically feasible—and without weakening essential public-health preparedness—the long-
term objective should be to reduce unnecessary proliferation of BSL-3, BSL-4, and equivalent high-
consequence facilities or programs conducting work whose failure could become catastrophic or non-
recallable. Essential high-risk research may remain necessary, but it should be concentrated where
containment, cybersecurity, independent verification, staffing, supply-chain assurance, and emergency
response can be strongest rather than duplicated simply because the capability can be built.

That makes transition pathways part of the safety architecture. Selected laboratories, programs, people,
and capital should be given economically credible ways to move from avoidable high-risk work toward
defensive, contained, non-replicating, recoverable, or remediation-focused activity. The objective is not
indiscriminate laboratory closure; it is to reduce the number of pathways through which catastrophic
biological risk can be generated while preserving and redirecting scientific capacity toward high-benefit
work.
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Non-replicating diagnostics and therapeutics

Accelerate CRISPR-based diagnostics, enzymes, antibodies, localized RNA/protein therapies, and other
interventions whose effects remain bounded and individually controllable.

Regenerative and repair-focused medicine

Prioritize somatic, non-heritable interventions that restore function, repair tissue, or improve
healthspan without redesigning human heredity.

Contained agricultural biotechnology

Favor closed fermentation, contained microbial systems, short-lived or recoverable interventions,
diagnostics, and non-propagating tools where benefits can scale without open-ended ecological spread.
Sealed-system bioremediation

Use enzymes, contained bioprocesses, and monitored treatment systems for pollution, plastics, PFAS,
toxins, and industrial waste where outputs can be measured and the process can be stopped.

Water and ecosystem monitoring

Expand detection, sampling, surveillance, and reversible remediation rather than irreversible ecosystem
engineering when the same public objective can be achieved with lower propagation risk.
Defensive surveillance and early warning

Use Al and biology to improve pathogen detection, wastewater monitoring, hospital surveillance, supply-
chain warning, anomaly detection, countermeasure design, and response coordination without granting
autonomous authority to intervene bhiologically.

This is not a retreat from innovation. It is a strategy for bounded acceleration: move quickly where
benefits are large and recovery remains credible; apply stronger assurance as irreversibility and
consequence increase.

9. Institutional Assurance: AIPA, IBPA, and Distributed
Enforcement

Technical enforcement and institutional legitimacy solve different parts of the
problem. SafeWave can propose mechanisms for bounding execution; it cannot grant
itself public authority. International institutions, national law, standards, procurement,
licensing, insurance, infrastructure access, and legitimate operators must determine
the rules under which high-consequence systems may act.
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AIPA: technology-neutral Al assurance

SafeWave’s current Artificial Intelligence Protection Agency (AIPA) Model Charter v2.1 proposes an
independent international protection institution focused on standards, independent testing, operational
verification, proportional assurance, vulnerability reporting, and coordination. It explicitly avoids
prescribing any proprietary technology and leaves final governance, financing, legal authority, and
institutional form to a legitimate collaborative founding process.

Why a specialized biotech institution may still be needed

Biology has domain-specific properties that AI assurance alone cannot resolve: biosafety, synthesis
screening, laboratory inspection, pathogen and genomic data, biological materials, ecological release,
clinical pathways, and non-recall effects. A specialized body such as an International Biotech Protection
Agency (IBPA), or an equivalent legitimate institution, could provide the biological-domain assurance
that a general Al institution should not pretend to possess.

The relationship

AIPA and IBPA should coordinate where AI and biology converge. AIPA would address Al capability,
model and agent assurance, operational evidence, and cross-domain Al risk. IBPA would address
biological facilities, synthesis, supply chains, biosafety, biosecurity, and non-recall biological thresholds.
Joint assessment would apply where neither side can evaluate the full risk alone.

Distributed enforcement, not a global technical kill switch

The mature institutional model should avoid a single centralized technical command system. Standards,
certification, inspection, and findings can be international, while lawful enforcement remains
distributed among governments, operators, suppliers, infrastructure providers, insurers, procurement
bodies, and other accountable institutions. This creates multiple independent control points and reduces
the risk of capture by any one actor.

10. Possible Model Charter: International Biotech
Protection Agency (IBPA)

The following is a starting framework, not a finished constitution. It is deliberately
narrower, more technology-neutral, and less prescriptive than earlier SafeWave
exploratory drafts. It is intended for critique, adaptation, and legitimate international
development.

INTERNATIONAL BIOTECH PROTECTION AGENCY (IBPA)

A Model Charter for Independent International Biotech Protection
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Status: offered as a starting framework for qualified governments, scientific institutions,
biosecurity experts, industry, civil society, and international bodies to test, revise, and, if
warranted, develop into legitimate institutional form.

Preamble

Biotechnology and genomics can heal disease, strengthen food and environmental resilience, and
deepen human understanding of life. The same capabilities can also create transboundary, irreversible,
or difficult-to-attribute harm. Al and automation are accelerating both the beneficial and dangerous
sides of this capability. Existing national regulators, professional norms, laboratories, companies, and
international institutions remain essential, but no single body currently combines global biosecurity
standards, independent high-consequence assessment, cross-border verification, synthesis and supply-
chain assurance, and coordinated response to Al-biotechnology convergence. The International Biotech
Protection Agency is therefore proposed as a limited, independent protection institution for the narrow
set of biological activities whose potential consequences exceed ordinary local or national governance.

Article 1 — Purpose and Mission

IBPA’s mission is to protect human life, health, agency, ecological stability, and future generations from
severe or irreversible harms arising from biotechnology, genomics, synthetic biology, and their
convergence with advanced Al and autonomous systems. Its purpose is not to govern ordinary biology,
suppress beneficial research, or impose one proprietary control architecture. It should establish
assurance standards, support independent assessment and certification, coordinate verification, and
help participating authorities prevent high-consequence biological capability from outrunning
legitimate control.

Article 2 — Scope and Proportional Assurance

IBPA should apply only where consequence, irreversibility, propagation, dual-use exposure, autonomy,
or difficulty of recovery justifies heightened assurance. Low-consequence and recallable work should
not carry obligations designed for non-recall domains. Assurance should rise with biological
consequence, degree of Al-enabled acceleration, authority over synthesis or execution, reach of affected
populations or ecosystems, difficulty of attribution, and inability to recover after failure.

Article 3 — Core Functions

IBPA should maintain dynamic biosecurity and biosafety standards; accredit or commission
independent assessments; define requirements for identity, synthesis screening, provenance, separation
of duties, pause points, and release authorization; certify high-consequence systems and facilities
against stated scopes; coordinate incident learning and vulnerability disclosure; and publish recurring
hazard patterns and effective protections without releasing dangerous operational detail.
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Article 4 — Assurance Across the Biological Execution Chain

Assurance should cover the full chain from biological data and Al-assisted design through synthesis,
laboratory automation, instrumentation, scale-up, deployment, and release. IBPA should be able to
require evidence that critical transitions are independently authorized, that uncertain or failed
screening blocks execution, that high-consequence actions cannot be completed by a single actor or
autonomous chain, and that provenance follows digital instructions into physical biological outcomes.

Article 5 — Al-Bio Managed Access and Trusted Use

For biological Al tools above defined capability and consequence thresholds, IBPA should support risk-
proportionate managed-access models, including identity verification, legitimate-use review, tiered
capability access, monitoring, red-team evaluation, and periodic reassessment. Managed access should
preserve beneficial research while reducing the ability of anonymous, compromised, or unauthorized
actors to obtain or operationalize high-consequence capability. Provider safeguards should be
complemented by downstream controls where model output can lead to synthesis, automation, or
release.

Article 6 — Certification and Continuing Operational Verification

Certification should attest only that defined requirements have been met for a stated system, facility,
workflow, version, scope, authority, and environment. Certification should be time-limited and subject
to suspension or withdrawal when evidence changes. High-consequence systems should provide
continuing operational evidence that required safeguards remain installed, healthy, and actively
enforcing the defined boundary. Material changes in models, permissions, tools, vendors, firmware,
automation, scale, or deployment environment should trigger reassessment.

Article 7 — Supply-Chain, Synthesis, and Infrastructure Assurance

IBPA should work with synthesis providers, reagent and instrument suppliers, cloud-biology platforms,
logistics providers, and equipment manufacturers to develop interoperable requirements for customer
screening, sequence and request screening, provenance, chain-of-custody, secure updates, signed
firmware, tamper evidence, quantity and scope controls, anomaly reporting, and recall-ready
traceability. Suppliers should be treated as part of the protection architecture, not merely as commercial
endpoints.

Article 8 — Independent Vulnerability Reporting and Incident Learning

IBPA should establish or recognize protected reporting channels for biosafety weaknesses, synthesis-
screening failures, cyber-biological vulnerabilities, automation failures, supplier compromise, or other
material protection gaps. Reporting should protect good-faith researchers and whistleblowers, support
confidential remediation where public disclosure would create risk, and require independent
verification that serious failures have been addressed.
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Article 9 — Governance and Independence

IBPA should be designed so that no single government, military alliance, corporation, scientific
institution, technology provider, or geopolitical bloc controls its standards, assessments, appointments,
funding, or findings. Final governance should be developed collaboratively and include scientific
competence, biosecurity expertise, geographic diversity, affected communities, conflict-of-interest
controls, separation among standards, testing, certification, appeals, and enforcement-consequence
functions, and multiple funding sources that cannot purchase technical conclusions.

Article 10 — International Coordination and Distributed Enforcement

IBPA should complement national law and existing institutions such as public-health bodies, arms-
control organizations, standards institutions, and legitimate national regulators. Governments may
recognize IBPA standards or certifications through law, procurement, market access, research funding,
infrastructure access, insurance, or licensing. IBPA should inspect, verify, certify, publish findings, and
coordinate. It should not operate a centralized global command system or unilaterally control
laboratories around the world. Enforcement should remain distributed among lawful authorities and
accountable operators.

Article 11 — Coordination With Al Assurance Institutions

Where Al and biotechnology converge, IBPA should establish formal coordination with an Al assurance
body such as the proposed AIPA or legitimate equivalent institutions. Joint assessment should apply
where biological risk depends on model capability, agent autonomy, tool access, digital execution
pathways, or the integrity of Al safeguards, and where Al assurance alone cannot evaluate biological
consequence.

Article 12 — Extreme Risk and Temporary Stop Conditions

When credible evidence indicates severe, rapidly escalating, or potentially irreversible biological risk
that cannot presently be mitigated, IBPA should be able to issue urgent alerts, convene qualified
authorities and operators, recommend restrictions or temporary pauses, and identify candidate Zer0
conditions where proceeding would eliminate meaningful recovery. Any emergency recommendation
should be evidence-based, as narrow as possible, time-bounded where appropriate, reviewable, and
accompanied by clear conditions for modification or release.

Article 13 — Transparency, Security, and Accountability

IBPA should publish its standards, evaluation principles, certification status, conflicts-of-interest
disclosures, non-sensitive findings, and periodic assessments of the global biosecurity landscape.
Sensitive information concerning dangerous biological capability, cybersecurity, proprietary system:s,
personal data, critical infrastructure, or national security should be protected through proportionate
access controls and compartmentalized review. Secrecy should be justified by demonstrable risk, limited
in scope and duration, logged, and subject to independent review.
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Article 14 — Development, Adoption, and Revision

This Model Charter is offered for collaborative development. A legitimate founding process should
define legal authority, representation, financing, appeals, inspection powers, relationships with existing
institutions, and assurance levels. Pilot programs should test whether standards are implementable,
assessments are reproducible, confidentiality works, suppliers can interoperate, and certification
produces meaningful improvement. The Charter and all resulting standards should remain subject to
evidence-driven revision.

lllustrative formation pathway

1. Voluntary pilot with selected high-consequence laboratories, synthesis providers, Al-bio tool
developers, and public-interest institutions.

2. Shared protocol development for identity, screening, evidence, confidentiality, non-recall
thresholds, and independent testing.

3. Independent technical capacity, including accredited third-party laboratories and secure
evaluation environments.

4. Limited certification pilots covering defined workflows rather than entire organizations.

5. Mutual recognition by participating governments, funders, insurers, procurement authorities, and
infrastructure providers.

6. Continuing internationalization and coordination with AIPA or equivalent Al assurance structures.

11. Implementation and Validation Agenda

The next stage is not another warning document. It is implementation evidence.
SafeWave’s architecture should be judged by whether independently tested controls
actually hold under realistic failure, misuse, compromise, and scale.

Reference workflow

Select a bounded Al-bio workflow that can be safely modeled without introducing dangerous
operational detail. Map identity, authority, design, vendor, tool, execution, and recovery boundaries.

Implement software-first controls

Build the minimum sufficient SafeWave controls in application/runtime layers and establish explicit
pass/fail acceptance criteria.

Attack the boundary

Use independent adversarial testing, mutation testing, false-PASS testing, privilege escalation attempts,
degraded-state tests, workflow bypass attempts, and supplier/instrument fault simulation.
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Measure what remains unprotected

Identify where software controls fail because the lower layer can bypass or rewrite them. Only then
consider firmware, hardware-rooted, or silicon enforcement.

Integrate evidence

Produce tamper-evident technical evidence linking requirements, implementation, tests, failures,
remediation, and release decisions.

Test partner deployment

Work with qualified biological, cybersecurity, Al, cloud, or instrument partners to determine whether
the architecture can integrate without turning SafeWave into a bespoke consulting business.

Independent validation

Separate development from validation and require qualified external reviewers to challenge both the
architecture and the evidence before commercial claims are expanded.

12. Conclusion

Al is expanding the useful frontier of biology. The objective should not be to
suppress that progress, but to ensure that speed, intelligence, and automation do not
silently erase meaningful human authority at the points where digital capability
becomes biological action.

The most important shift is conceptual: from asking only whether an AI model is
safe, to asking whether the entire system through which it can act is bounded. That
system includes identity, data, models, agents, tools, synthesis providers, cloud
services, instruments, firmware, laboratories, suppliers, operators, and the institutions
that determine what may proceed.

SafeWave’s thesis is that the safer path to more capable Al is not weaker
capability. It is stronger, independently enforceable authority boundaries matched to
consequence and assurance. In biotechnology, where some errors cannot be recalled,
that distinction may become fundamental.

Intelligence can expand. Authority must remain bounded.

In machine-speed biology, stability must be engineered before the irreversible step.
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SafeWave Resources

Continue with the current SafeWave materials most relevant to this report:

Artificial Intelligence Protection Agency (AIPA) Model Charter v2.1

Current model framework for independent international Al protection, assurance, and distributed
enforcement.

Biological / Life Sciences Follow-Up Questionnaire

Current browser-local biotech assessment. It can be used privately or deliberately submitted to request a
SafeWave assessment report.

SafeWave Assessment Questionnaires

The broader assessment pathway across business, advanced, infrastructure, autonomous, and high-
consequence Al systems.

SafeWave Purpose

Why SafeWave exists and why advanced Al needs enforceable execution boundaries.
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