{ E H I E E I_ E ] 2026.09.23 | ONE EARTH SOL A | DAILY EDITION

FORM CLOSES THE
ele]
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Soft valves move control into an actuator. Volumetric printing
nests function inside a robot, microscopic cilia reshape their
medium, and a neural prosthesis takes touch home. Even a
consumer camera becomes a measurement instrument when its
physical response is understood.
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CAPABILITY MOVES INTO FORM. Form becomes a system when sensing, control and

feedback move closer to the body doing the work.
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CONTROL
MOVES INTO
THE MOLD

A new Biomicrofluidics paper embeds pneumatic
valves directly inside elastomeric chamber
networks. Conventional soft actuators often depend
on rigid valves or external switching hardware,
which can interrupt flexibility at the point where
motion needs to remain compliant. The researchers
molded valves from elastomeric chambers,
microchannels and a straining layer, then integrated
them with pneumatic networks using 3D-printed
templates. Demonstrators included actuators with
selectable deformation modes and pads that could
be actuated locally. The work shows local
pneumatic control without rigid electronic or
mechanical components in the moving body. It is a
laboratory fabrication method, not evidence yet of
long-cycle durability, miniaturized air supply or field
repair.

A QUESTION FOR DESIGN

Could control move inside a compliant
product without making its air path harder
to diagnose, repair or replace? ™
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THE CORE
ARRIVES
INSIDE THE
SHELL

A newly published manufacturing study uses
computed axial lithography to form multi-material
magnetic core-shell robots in a volumetric print
process. Instead of building a shell around a
functional insert through serial assembly, the
method positions a magnetic core within resin and
cures the surrounding three-dimensional form in
seconds. The printed structures matched their
design geometry, retained magnetic responsiveness
after integration, moved directionally under
magnetic guidance in confined environments, and
remained intact through the reported humid and dry
tests. The evidence establishes a fabrication route
and short laboratory demonstrations, not
production yield, biocompatibility or long-term
service behavior. Its important move is architectural:
placement, enclosure and function become one
manufacturing event.

A QUESTION FOR DESIGN

What assembly steps could disappear if a
functional core were positioned and
enclosed during the same fabrication
event? *
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SMALL
ROBOTS
MOVE THE
MEDIUM

Cornell researchers report microscopic robots that
sense temperature and coordinate to alter the liquid
around them. Their static array combines 54 two-
hinge artificial cilia with a leader and follower
temperature-sensing circuit. Electronic signals
sequence the hinges into a nonreciprocal paddle
motion; the circuits synchronize the array and
reverse pumping direction above or below a
temperature threshold. The result is a feedback loop
in which microscopic machines detect an
environmental condition and collectively move fluid
between hotter and colder regions. The Nature
Electronics paper is an early system demonstration:
the robots are arranged in an array, not yet a mobile
swarm, and medical or agricultural uses remain
future possibilities. Capability emerges from
coordinated local bodies rather than one larger
mechanism.

A QUESTION FOR DESIGN

Could many simple physical agents
regulate a local environment more legibly
than one centralized machine?
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TOUCH GOES
HOME

The University of Utah has moved its bidirectional
neuroprosthetic arm from supervised laboratory
sessions into a year-long home trial with its first
participant. The system combines a commercial
LUKE arm with the BIOS direct nerve interface,
allowing motor intent to control the prosthesis while
tactile signals return through the user’s nerves.
University reporting says the participant used it
within days for writing, cards, food preparation and
holding his wife’s hand. Earlier participants tested
related capabilities on campus; this trial asks
whether intuitive control and sensation remain
useful in unsupervised daily life. It is one participant
in an early-feasibility study, not proof of broad
clinical effectiveness. The material event is the
context shift: embodied feedback is now being
tested where routines, maintenance and desire to
keep using the product become visible.

A QUESTION FOR DESIGN

What would a sensory prosthesis need to
make daily embodiment feel dependable
without turning calibration and upkeep
into a second occupation? *
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THE

CAMERA
BECOMES
THE
INSTRUMENT

Researchers from the University of Stuttgart,
Forschungszentrum Julich and Solarzentrum
Stuttgart describe how a commercially available
camera can make absolute electroluminescence
measurements of solar cells and modules. They
used a camera without its usual infrared-blocking
filter, added a long-pass filter to suppress visible
background light, and modeled and calibrated the
sensor’s physical response. The resulting images
can provide local luminescent quantum efficiency
rather than only qualitative bright and dark regions,
offering a lower-cost route to information normally
gathered with specialized industrial equipment. The
published method still depends on careful
calibration and controlled assumptions; it does not
turn every unmodified camera into a laboratory
instrument. The useful capability comes from
understanding an existing product deeply enough to
extend it with one deliberate physical change.

A QUESTION FOR DESIGN

Could calibration and one reversible
component let a familiar product perform
specialist work without inheriting a
specialist interface? °
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AUXETIC LENS

EXPAND WITHOUT EXCESS.

The most useful future is not the one with the most technology, but the one
that adapts to benefit all forms of intelligence.

When sensing and control move inside a body, which external

01 dependencies truly disappear—and which merely become less visible?
Can integrated fabrication preserve access for calibration, repair and

o= replacement after assembly has been compressed into one step?

0= What evidence shows that embedded capability remains useful in ordinary

life, not only coherent in a laboratory demonstration?
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Images: editorial illustrations, not prototype photography.
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