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In early 2026, Medra, a San Fran-
cisco-based artificial intelligence (AI)
robotics startup, announced a $52
million Series A round and introduced
its core system as a “physical Al scien-
tist”. More important than the financing
itself is what the platform signals for
laboratory automation: a shift from
robots that execute isolated, predefined
tasks toward embodied Al systems that
can connect planning, physical opera-
tion, observation, recording, and inter-
pretation within a single experimental
workflow. The laboratory may there-
fore become one of the first practical
sites where Al moves beyond screens
and models into coordinated scientific
action.

As shown in Fig. 1, this shift should
be read as an early signal of embodied
Al entering scientific work, rather than
as evidence of a completed laboratory
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revolution. Its significance lies in link-
ing robotic manipulation with Al
reasoning, visual perception, and labora-
tory automation. The real test is no
longer single-instrument operation, but
workflow-level coordination across ins-
truments, protocols, and the full cycle of
planning, execution, observation, and
feedback within complex experimental
environments.

From Instruments to Workflows

Laboratory automation has long
improved accuracy and consistency.
Liquid-handling stations, plate readers,
robotic sample movers, and other instru-
ments perform repetitive operations well
when protocols are stable, interfaces are
standardized, and human operators can
manage exceptions. The limitation is
structural: most systems remain tied to
individual instruments.

This means that many automated
laboratories still depend on carefully

prepared protocols, fixed instrument
sequences, and human intervention
when conditions change. A liquid-

handling robot may dispense samples
accurately, and a plate reader may
measure results reliably, but the overall
experiment often still requires people to
coordinate devices, check intermediate
outcomes, respond to abnormal read-
ings, and decide whether the protocol
should be adjusted. The bottleneck is
therefore not only mechanical execu-
tion, but the coordination of experimen-
tal decisions across the full workflow.
Medra’s Physical Al Scientist frames
the next step as workflow-level automa-
tion. The challenge is to coordinate
operations across heterogeneous instru-
ments, changing protocols, real-time
observations, and experimental excep-

Fig. 1 Embodied AI moving into the laboratory. Generated by ChatGPT Images 2.0.
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tions. In areas such as drug discovery,
synthetic biology, and materials resea-
rch, this capability could make complex
experimental processes more traceable,
repeatable, and easier to refine. To
support such coordination, the system
must connect physical action, visual
observation, and Al reasoning into a
closed experimental loop.

The Hand-Eye-Brain Loop

Medra often describes the platform
through a “hand-eye-brain” architecture.
The “hand” carries out laboratory opera-
tions, the “eye” observes experimental
processes, and the “brain” turns high-
level instructions into executable steps
while monitoring whether the process
remains on track. Its value lies less in
any single robotic function than in the
loop it creates between action, percep-
tion, and reasoning.

For example, in a routine assay work-
flow, the “hand” may operate a pipette,
move samples, or adjust an instrument
interface; the “eye” may read a screen,
monitor a reaction state, or detect
whether a container is misplaced; and
the “brain” may translate a scientist’s
instruction into operational steps, check
whether the process matches the proto-
col, and decide when human review is
needed. Such a scenario illustrates why
the platform is not simply another
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robotic arm, but an attempt to connect
laboratory action, observation, and deci-
sion support in real time.

Once execution and observation are
linked, experiments can generate richer
process data. Beyond final results, they
produce traces of the steps, conditions,
and exceptions that shape experimental
outcomes. By organizing both success-
ful and failed experimental histories,
embodied Al may support troubleshoot-
ing and protocol refinement. The result
is not the replacement of scientists, but a
changing boundary between human
scientific  judgment and machine-
supported experimental work.

A New Division of Scientific Labor

The broader impact of embodied Al
lies in a new division of scientific labor.
When execution, observation, recording,
and feedback become part of the same
workflow, laboratory work can become
easier to audit, compare, and reproduce.
The key shift is from faster automation
to experiments that can be executed,
recorded, reviewed, and refined continu-
ously.

Human scientists remain central to
this process. Autonomous laboratory
systems still need rigorous evaluation
for safety, reproducibility, error han-
dling, data integrity, and responsibility
in the event of failure. They may assist

documentation, and
protocol refinement, while humans
define the problems, interpret the
results, set research priorities, and make
final scientific judgments.

Seen in this way, Medra’s Physical Al
Scientist is an early embodiment of a
broader shift in Al: intelligence moving
from screens and models into selected
physical operations. It marks a practical
step toward embodied intelligence in the
laboratory, where reasoning, perception,
and robotic action are brought into the
same experimental loop. Such systems
may help laboratories interact with
instruments, generate process data, and
refine experiments iteratively. If they
can operate safely, reliably, and trans-
parently in real research settings, the
laboratory of the future may become a
more integrated space where human
scientists and embodied AI systems
jointly shape the experimental process.

with execution,
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