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LirOptic's shape-shifting, tunable optics
lenses promises industry transformation

LIRQOPTIC"

Sometimes science takes
a surprising turn. While
working on a high-tech
imaging project, Profes-
sor Dominic Zerulla and
his nano-optics team at
the University College of
Dublin (UCD) discovered
something unexpect-
ed: by applying a small
voltage to a nanometer
thin optical coating, they
could not only change the
overall shape of the op-
tical element but control
that shape with extreme
precision.

Realizing the poten-
tial of this breakthrough,
a startup called LirOp-
tic was formed. Based in
Dublin, the spinout from
UCD is developing smart,
solid-state lenses that can
adjust their shape on de-
mand — without any me-
chanically shifting parts.

Simon Forsyth, co-
founder and CEO
of LirOptic. (Photo

provided by LirOptic)

These shape-shift-
ing lenses could solve
long-standing problems
in today’s adjustable op-
tics, opening up new pos-
sibilities in everything
from medical imaging
and smartphones to space
tech and self-driving cars.

REVOLUTIONIZING

OPTICS AND
IMAGING

“Existing adjustable lens
technologies have lim-

itations that impact how
and where they can be
used,” said Simon Forsyth,
co-founder and CEO of
LirOptic. “Our adjustable
solid-state lens offers opti-
cal innovators unparalleled
compactness, reliability,
and precision. In addition
tofacilitating the miniatur-
ization of medical imaging
devices, our technology has
the potential to improve
cell phone imaging sys-
tems, as well as demanding
optical applications for ex-
tended reality (XR), space,
and automotive.

These  improvements
are made possible by sev-
eral key differentiators
over the adjustable lenses
on the market today.

|

Lens with a frame BEFORE (left) and after (right) the deformation
process (when the voltage is applied). (Photo provided by LirOptic)

Because LirOptic’s lens
can have an aperture size
of less than 1 mm, both
the lens and the housing/
packaging that controls
the lens can be far more
compact, making it easier
to integrate into products
that require smaller foot-
prints like medical devic-
es, such as endoscopes.

By offering variable fo-
cal lengths, as opposed
to a number of fixed fo-
cal lengths, the lens has
the potential to reduce

the number of cameras
needed in smartphones
to satisfy diverse user
needs, from selfies and
group shots to panoramic
landscapes.

“Liquid lenses can be
prone to leakage or deg-
radation over time. This
creates long-term reli-
ability risks like mechan-
ical fatigue or the sealing
of fluids,” Forsyth said.
“Because we electroni-
cally control the shape of
a lens, we eliminate the
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need for liquids and mov-
ing parts. This enables us
to create aspherical and
arbitrary lens shapes with
exceptional precision that
are not impacted by grav-
ity, vibration, magnetic
interference, or ambient
temperature—either hot
or cold”

ENTERING THREE
MARKETS, GAINING
GLOBAL AWARENESS

The biggest applica-
tion for LirOptic’s tech-
nology is in the consumer
electronics market, spe-
cifically cell phone cam-
eras where the Compact
Camera Modules (CCM)
segment is anticipated to
reach over $150 billion by
2028. In addition to en-
abling devices with few-
er cameras and freeing
up space for things like
increased AI processing
power and battery life,
LirOptic envisions its
technology will reduce the
height of CCMs to allow
for thinner phone profiles.

“We’re currently work-
ing with a Tier-1, glob-
al consumer electron-
ics manufacturer on a
non-recurring engineer-
ing (NRE) project,” shared
Forsyth. “While we're
continuing to work on the
integration of our technol-
ogy into consumer elec-
tronics, we're well aware
that it will take time to
fully design and then com-
mercialize the offering”

To compensate for this
reality, LirOptic’s is tap-
ping two smaller, yet
more accessible and im-
mediate market oppor-
tunities. First, it will sell
evaluation kits to the es-
timated 10,000 optical
research laboratories that
exist across the world.
Second, it’s targeting the
3D medical imaging en-
doscopy sector, where
their ability to offer an
adjustable lens with an
outer diameter of less
than 2 mm is an industry
game changer.

“Although these mar-
kets are relatively small
compared to the CCM
market, they give us the
chance to build awareness
and preference for LirOp-
tic’s technology with op-
tical engineers and de-
signers located all over the
world,” Forsyth said.

OVERSEAS
RECOGNITION OF
ROCHESTER’S
OPTICS ASSETS

To advance their plans,
LirOptic is in the process
of raising €3min funds and
forging new partnerships.

“Applied Ventures sug-
gested we apply to Lumi-
nate NY,” stated Forsyth.
“The accelerator’s ini-
tial funding was attrac-
tive, but the main reason
we wanted a spot in the
competitive program was
to tap into the optics,
photonics, and imaging

(OPI) ecosystem that ex-
istsin the U.S. In Ireland,
we don’t have access to
the same kind of resourc-
es that exist in the Roch-
ester region.

“We're now working
with mentors and advi-
sors who fully understand
what we’re doing from a
technology perspective
and have ideas for appli-
cations that we hadn’t
considered before. Being
able to bring all of these
people ‘into our tent’ to
work on strategy and di-
rection ensures that we
choose the best path to-
ward commercialization.”

In addition to forging
relationships with oth-
er cohort members and
getting introduced to the
U.S.-based venture cap-
ital community, LirOptic
is also working with lo-
cal vendors. This includes
Rochester-based Simu-
Tech, which is helping
them develop a software
“plug-in” that will enable
optical designers to sim-
ulate the performance of
a LirOptic lens on the Ze-
max platform.

“Our lens requires a
number of different layers
and patterns to be coated
onto the substrate surface
(differing thickness and
make up). We're doing this
work manually in our lab
in Dublin right now. As we
move toward mass pro-
duction, we’ll be looking
at potential manufactur-

ers within the Rochester
region,” Forsyth said.

MOVING FROM
BATCH TO MASS
PRODUCTION

“We’re approaching a
critical juncture in our de-
velopment. Our lens tech-
nology is currently manu-
factured in Dublin in very
small batches. So far, this
has served us well. The
next step will be to profes-
sionally manufacture the
lens in larger volumes so
that we can sell our evalu-
ation kits.

“If we win follow-on
funding from Luminate, it
would help us to build our
team and scale our man-
ufacturing. Through our
participation, it’s abun-
dantly clear that the real
value of Luminate lies in
the access it offers start-
ups—to potential employ-
ees, consultants, advisors,
manufacturers, suppliers,
and investors,” Forsyth
added. We’ve been intro-
duced to so many people
and companies that can
help us realize our goals in
bringing this technology
to market”

The companies of Luminate cohort
8 will compete for $2 million in fol-
low-on funding at Luminate Finals
2025 on October 22. The program is
funded by Empire State Develop-
ment’s Finger Lakes Forward Up-
state Revitalization Initiative. For
more information about the Lumi-
nate accelerator and Finals 2025,
visit luminate.org.
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