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What Medical Autonomy Currently Looks Like

Medical autonomous systems exist in a regulatory environment that is structurally

cautious about reducing human-in-the-loop. FDA-cleared devices like the Medtronic

MiniMed 780G insulin pump, Hamilton ventilator algorithms, and the emerging

autonomous-surgical platforms all operate under binary permit-suppress: a

contemplated action either passes safety thresholds and is committed, or it fails and

is suppressed.

The pattern works for narrow indications where the action space is small and the

failure modes are well-characterized. It does not extend gracefully to broader

autonomous decisions — autonomous chemotherapy dosing adjustments,

autonomous mechanical ventilation under varying patient state, autonomous surgical

procedure progression — where the action is structurally a sequence of bounded

commitments at varying reversibility levels.

Why Medical Autonomy Specifically Needs
Graduated Modes

Medical decisions have a distinctive structure. Each decision is bounded by a

procedural context (anesthesia depth, fluid balance, oxygenation, cardiac rhythm),
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each commitment has reversibility characteristics that vary across the procedure

(medication administration is often reversible, surgical commitment is often not),

and each outcome must be verified against prediction because patient response varies

in ways that pre-procedure modeling cannot fully capture.

Binary permit-suppress treats every decision identically. Graduated modes —

including stage-gated, advisory, shadowed, and harm-minimization-deviation —

match the actual structure of medical decision-making. This is not an enhancement;

it is the correct primary architecture for clinical autonomy.

How Confidence Governance Maps to FDA
Regulatory Patterns

FDA's evolving framework for AI/ML-based Software as a Medical Device (SaMD)

emphasizes pre-determined change control plans, post-market surveillance, and

continuous performance monitoring. These map directly to confidence-governed

actuation's core elements: governance-credentialed policy (the cleared algorithm and

its bounds), continuous lineage recording (post-market surveillance), and post-

actuation verification (continuous performance monitoring).

The architectural primitive provides the structural foundation that the regulatory

framework is converging toward. Medical-device manufacturers building toward

AI/ML SaMD compliance can adopt the primitive ahead of formal FDA guidance,

reducing compliance risk and producing audit-grade lineage that streamlines

clearance applications.

What This Enables for the Medical Autonomy
Market

The autonomous-medical-decision market is in early commercial expansion. Closed-

loop insulin (MiniMed 780G, Tandem Control-IQ, Beta Bionics iLet), autonomous



ventilator weaning, autonomous chemotherapy dose-adjustment platforms,

autonomous surgical step progression — all are heading toward broader commercial

deployment under FDA AI/ML SaMD frameworks.

Confidence-governed actuation is the architectural primitive each of these will need

to scale beyond narrow indications. The patent positions the primitive at the layer

above the device-specific implementation, applicable across surgical, critical-care,

chronic-disease, and clinical-decision-support domains. The compliance-driven

adoption pattern resembles training-governance: regulators converge on

requirements that map directly to the primitive's structure.


