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he scientific promise is extraordinary. As auton-
I omous agents begin working across drug
development, life sciences will need a way to

preserve authorized meaning without giving up the
speed and reach this new scale can create.

A glimpse of what agentic science
can become

A Stanford Medicine research team® has built a virtual
biotech company with roughly 37,000 Al agents trained
to support the full drug-development pipeline. Its orga-
nization mirrors an established biotech, with a chief sci-
ence officer agent and specialized divisions working in
parallel on activities ranging from identifying molecular

targets to designing clinical trials.

The Stanford work is more than a demonstration of a
single capable model. It shows how a large population
of specialized agents might divide, coordinate and carry
forward scientific work across a development program.
Stanford reports that the agents analyzed and cata-

logued about 50,000 clinical trials in less than a week,
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work that the researchers said would have taken
humans years. They identified biological characteristics
associated with better clinical outcomes and used the
wider virtual organization to investigate a lung-cancer
target and design an antibody-drug conjugate strategy.
A pharmaceutical company later independently pursued
the same strategy. The Stanford paper was published in

Science on September 17.

There is an important positive story here for biotechnol-
ogy and clinical development. Agentic Al can expand
the amount of scientific evidence that can be examined,
allow specialized work to proceed in parallel and sur-
face connections that would be extremely difficult for
human teams to find at the same speed. In an industry
where development programs can take years and clini-
cal trials can cost tens or hundreds of millions of dol-

lars, that capacity matters.

Stanford is appropriately clear about the boundary.
Humans, physical experimentation and validation
remain necessary before Al-generated findings become
real-world scientific or clinical outcomes. The virtual

biotech is a research demonstration, not a GxP
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deployment. That boundary matters, and it gives life
sciences a concrete view of the type of autonomous
scientific workflow that may eventually move closer to

regulated decisions.

At 37,000 agents, governance
changes

At this scale, governance cannot stop at asking whether
each model produced an accurate answer. Agents
retrieve evidence, apply working definitions, reconcile
sources, coordinate with other agents and carry con-
clusions into later decisions. The important issue is the
meaning created along the way. An agent works from
the information, constraints, tools, prior decisions and
institutional material available to it, then resolves what
the task means in that particular context.

In my Agentic Workflow Drift in Life Sciences? research,
| call that resolved meaning the Operational Interpreta-
tion. It is the working meaning the agent has formed for
the decision in front of it. That interpretation can be rea-
sonable and still fall outside the meaning the organiza-
tion intended to authorize. An agent may consult valid
records, follow approved procedures and use source-
backed information, yet combine those materials into an
operational conclusion no controlled process explicitly
approved. Immediately before execution, the interpreta-

tion can still be represented, evaluated and governed.

The distinction becomes more consequential as agent
populations grow. Runtime Semantic Divergence
describes a single decision made under meaning that
departs from the institution's authorized reference.
Agentic Workflow Drift is the pattern that can form
when such divergences recur without governance. The
Stanford study does not report either condition, and
there is no basis to suggest that it does. Its significance
is that it makes the future control problem visible:

autonomous interpretation can be distributed across
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thousands of specialized agents, with one agent's con-

clusion becoming another agent’s starting point.

When every surrounding control
looks clean

Life sciences already has one of the most disciplined
control environments of any industry. Validation, data
integrity, electronic records, quality systems, audit trails
and qualified review remain indispensable. My AWD-LS
research treats those disciplines as essential while
identifying an additional governable object: the opera-
tional meaning an autonomous system resolves at run-
time. Existing controls were not originally designed to

supervise that layer.

This creates what | describe as the Invisible Failure. The
source information can remain valid. The validated sys-
tems can operate correctly. Records can remain attrib-
utable, legible, contemporaneous, original and accu-
rate. The audit trail can be complete, and the output can
look plausible. Yet the Operational Interpretation assem-
bled across those sources can still differ from the
meaning the organization authorized. No conventional
control needs to fail. The divergence sits between valid
inputs and consequential action, in the meaning the

agent has assembled from them.
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Figure 1. The Reasoning Layer, where an agent resolves operational meaning before it

acts. Source: Doyle-Spare (2026).

The issue becomes especially important in life sciences
because consequential terms are often dependent on
context. Whether a deviation is critical, an adverse
event is serious or expected, or a clinical subject is eli-
gible may depend on the product, protocol, procedure,
version, jurisdiction and applicable governing authority.
A practical governance model must distinguish legiti-
mate contextual variation from a departure in meaning
that requires intervention. | describe that principle as
Authorized Ambiguity: an organization may authorize
more than one valid application of a term across
defined circumstances, provided those variations

remain within an approved institutional boundary.
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What the institution has to
preserve

A reasoning-layer control begins with a reference point
that belongs to the institution. For any consequential
decision, the organization needs an approved, ver-
sioned definition of what the relevant term means in
that context, whether the decision concerns a critical
deviation, a serious event, an expected adverse reac-

tion or subject eligibility.

| call that authorized reference the Reasoning Baseline.
It is the institution’s governed meaning for a defined
decision class, product, protocol, procedure, jurisdic-
tion or version, rather than a generic dictionary defini-
tion. The agent forms its working interpretation from the
material available at runtime. The Semantic Control
Plane represents the evidence of that interpretation as a
Runtime Semantic State and compares it with the
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Six Clean Signals. One Invisible Risk.

Why Every Governance Function Can Report a Clean Result

COMPUTER SYSTEM QUALITY MANAGEMENT
VALIDATION 21 CFR PART 11 SYSTEM
E T R — S S

Electronic records and
signatures remain compliant.

Qualified system operating
within validated state.

Procedures executed as defined.

CAPA and quality workflows
Required controls executed remain compliant.
approved acceptance criteria. correctly.

Intended use verified against

QUALITY RISK DATA INTEGRITY AUDIT TRAIL
MANAGEMENT (ALCOA+) REVIEW
—» — — » — — ¢ —

Risk assessment performed
using approved methods.

Records remain attributable, legible, Complete reconstruction of
contemporaneous, original, accurate, recorded actions.
No unmanaged quality complete, consistent, enduring,

- No procedural anomaly detected.
risk identified. and available.

ALL FUNCTIONS OBSERVE A CLEAN SIGNAL

P

I THE UNGOVERNED REASONING LAYER f_

Each quality discipline reports a compliant result.

The unauthorized operational interpretation exists before any discipline evaluates it.

The gap is structural rather than procedural. Existing quality disciplines govern systems,
records, and processes. None governs runtime operational interpretation before execution.

Figure 2. Six Clean Signals, One Invisible Risk. Source: Doyle-Spare (2026).

Reasoning Baseline before the agent moves into execu-
tion. This does not require access to private chain-of-
thought. It requires enough evidence of the resolved
meaning to determine whether it remains within the

institution’s authorized range.

The Semantic Deviation Index (SDI)® makes that com-
parison measurable. It is a pre-execution measure of
divergence between the Runtime Semantic State and
the Reasoning Baseline. It is distinct from model drift,
explainability scoring and retrospective monitoring
because its purpose is to surface material Runtime
Semantic Divergence while the institution still has

authority to intervene.

Governance that does not erase
the scale

A scientific organization of 37,000 agents makes one

operational fact difficult to avoid. Human review cannot
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grow one-for-one with every autonomous decision
without removing much of the capacity these systems
are intended to create. The alternative is selective, evi-
dence-based governance that distinguishes ordinary
authorized variation from the decisions that warrant

intervention.

The Runtime Governance Applicability Test (RGAT)
therefore belongs early in the deployment conversation.
Before making a runtime-governance claim, the institu-
tion must establish that the decision class and deploy-
ment architecture expose enough operational state for a
meaningful pre-execution evaluation. Some architec-
tures will expose enough state, while others will not.
The requirement is access to governable operational

representations, not private chain-of-thought.

For decisions that qualify, the architecture separates
measurement, verification and enforcement. SDI sup-
plies the divergence signal, Verification of Runtime

Semantic Resolution (V-RSR) evaluates whether the
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How the SCP Evaluates
Governable Runtime Representations

the governable representations the deployment exposes at runtime ———
The architecture infers from exposed orchestration artifacts. It does not inspect latent model cognition.
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v Governance operates on exposed runtime representations, not latent model cognition.

The SCP evaluates exposed runtime orchestration representations sufficient for institutional adjudication
and does not assert access to latent cognition or internal chain-of-thought reasoning.

Figure 3. How the Semantic Control Plane evaluates governable runtime representations.

Source: Doyle-Spare (2026).

resolved state remains within institutionally authorized
meaning, and the Deterministic Gate produces the
binding Semantic Authorization disposition. Keeping
those activities distinct prevents a measurement from
being mistaken for an authorization decision and gives
the institution a defined point at which it can permit,

flag, hold or escalate a consequential action.

If the decision is authorized, Authorization Emission is
the runtime event at which Semantic Authorization
crosses the trust boundary into execution. Execution
Authority exists downstream of that event. The
sequence determines whether the organization can still
intervene. Once authorization has crossed into execu-
tion, the task becomes reconstruction and remediation

rather than prevention.

06

Life sciences should want the
scale Stanford is demonstrating

Stanford has made the promise of agentic science eas-
ier to see. A virtual organization of tens of thousands of
specialized agents can examine evidence at a volume
and speed no conventional research team can match.
Drug discovery, translational research and clinical
development contain more evidence than any individual
scientist or team can exhaustively reconcile. Life sci-
ences should want the capacity to examine more of it,
connect it faster and explore more hypotheses than

conventional operating models permit.

The governance requirement follows from the same
scale. When an agent’s interpretation can shape the
next scientific analysis, influence another agent's work
or eventually enter a regulated workflow, the organiza-
tion needs to preserve the difference between informa-
tion that is valid and meaning that is authorized. It also
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needs to preserve legitimate Authorized Ambiguity
rather than forcing complex scientific and regulatory

judgment into a falsely rigid definition.

Runtime governance does not require a human to
approve every action. It requires a way to identify the
decisions where an agent's resolved meaning falls out-
side the range the organization is prepared to authorize,
and to intervene before that meaning becomes conse-
guential action. The Reasoning Baseline preserves the
institution’s authority, while the Semantic Control Plane
makes divergence visible, verifies the resolved inter-
pretation and establishes a binding intervention point

before execution authority is emitted.

The Stanford demonstration shows what agentic scale
may make possible for drug discovery and develop-
ment. The next challenge is to ensure that scientific
work can move at that scale without allowing
ungoverned interpretations to become the operating
standard. That is the role of reasoning-layer gover-
nance: to make responsible scale possible while pre-
serving the speed and scientific reach that autonomous

systems can create. 2
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