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Looking to the future through the first
autonomous artificial iris

The science of photonics continues to impact many areas of our lives from
telecommunications to information processing, but the EU-funded PHOTOTUNE
project recently highlighted its potential for medical applications, and the next
generation of robotics.
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TECHNOLOGIES

Researchers from the PHOTOTUNE project
recently published a study  in the Advanced
Materials journal, which announced the
creation of an artificial iris which can react to
light much as a human eye does. The study
harnessed so-called photoalignment
technology (also used in some contemporary
mobile phone displays) in conjunction with
light-sensitive liquid crystal elastomers (LCEs
or networks of polymer chains) to manufacture
the iris.

What makes the invention stand out is its ability to function more autonomously than
previous efforts, as it does not rely on external light detection systems or power
sources. The head of the research group, Associate Professor Arri Priimägi
elucidates, ‘An autonomous iris that can independently adjust its shape and the size
of its aperture in response to the amount of incoming light is a new innovation in the
field of light deformable materials.’

Exploring potential biomedical applications

The iris is a tissue in the eye which controls the amount of light that is let into the eye
through alteration of the eye’s pupil size. Ensuring that the eye’s retina receives the
right amount of light is key to enabling vision with any degree of high quality and
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definition. As Associate Professor Priimägi describes the new technology, ‘The
artificial iris looks a little bit like a contact lens and its centre opens and closes
according to the amount of light that hits it.’

The same process is harnessed by camera technology. However, cameras rely on a
process that uses light detection systems to adjust the amount of incoming light,
which then reaches the image sensors in digital cameras and film in analogue
versions, so producing high-quality pictures.

The most obvious medical application of the technology is for the treatment of iris
defects, but the researchers acknowledge that much work still lies ahead to fine-tune
the technology before it is ready to be rolled out. As Associate Professor Priimägi
further explains, ‘Our next goal is to make the iris function also in aqueous
environments. Another important goal will be to increase the sensitivity of the device
in order to make it react to smaller changes in the amount of incoming light. These
developments will be the next steps towards possible biomedical applications.’

Photonics helping to herald the age of ‘soft robots’

More broadly, the PHOTOTUNE (Tunable Photonic Structures via Photomechanical
Actuation) project was set up to develop a range of functional and stimuli-responsive
materials based on polymers and liquid crystals, with particular focus on light-
controllable systems. A specific area of interest for the researchers is the exploration
of potential applications for so-called ‘soft robotics’.

Earlier this year the team published a study  in the Nature Communications journal
about their advances in developing a light-activated polymer gripper. They have
likened the functioning of this device to that of a Venus flytrap plant as,
PHOTOTUNE uses their light-driven technology to achieve what they call ‘feedback-
type actuation’. This enabled the device to display autonomous object recognition,
including the ability to make selections from amongst those objects based on pre-
determined characteristics.

For more information, please see:
CORDIS project webpage 

Finland

Related projects

2 of 5

http://www.nature.com/articles/ncomms15546
http://cordis.europa.eu/project/rcn/202565_en.html


This article is featured in...

PROJECT

Tunable Photonic Structures via
Photomechanical Actuation

PHOTOTUNE

6 September 2024

NO. 67, NOVEMBER 2017

Related articles

NEWS

SCIENTIFIC ADVANCES

Now you see it, now you don’t!
Invisibility cloak closer to becoming a
reality

14 September 2017

RESEARCH*EU MAGAZINE

Digging out the secrets of
black holes

3 of 5

https://cordis.europa.eu/project/id/679646
https://cordis.europa.eu/article/id/400807-digging-out-secrets-of-black-holes
https://cordis.europa.eu/article/id/122564-now-you-see-it-now-you-dont-invisibility-cloak-closer-to-becoming-a-reality


NEWS

SCIENTIFIC ADVANCES

Self-healing robots? Another sci-fi
concept comes closer

25 August 2017

NEWS

TRENDING SCIENCE

Trending Science: Do androids dream of
electric overtime?

2 March 2017

NEWS

SCIENTIFIC ADVANCES

A design for life: textile inspired
micromanipulation advance biomedicine

6 February 2017

NEWS

NEW PRODUCTS AND TECHNOLOGIES

New discoveries and enhanced visual
experiences through gaze-contingent
displays

9 March 2016

4 of 5

https://cordis.europa.eu/article/id/122546-selfhealing-robots-another-scifi-concept-comes-closer
https://cordis.europa.eu/article/id/121661-trending-science-do-androids-dream-of-electric-overtime
https://cordis.europa.eu/article/id/121518-a-design-for-life-textile-inspired-micromanipulation-advance-biomedicine
https://cordis.europa.eu/article/id/118881-new-discoveries-and-enhanced-visual-experiences-through-gazecontingent-displays


EVENT

Transforming the Future of European
People Through Research

19 September 2017

EVENT

ATLANTOS project 3rd General
Assembly Meeting

15 September 2017

Last update: 31 July 2017

Permalink: https://cordis.europa.eu/article/id/122512-looking-to-the-future-through-
the-first-autonomous-artificial-iris

European Union, 2025

5 of 5

https://cordis.europa.eu/event/id/145514-transforming-the-future-of-european-people-through-research
https://cordis.europa.eu/event/id/145497-atlantos-project-3rd-general-assembly-meeting
https://cordis.europa.eu/article/id/122512-looking-to-the-future-through-the-first-autonomous-artificial-iris
https://cordis.europa.eu/article/id/122512-looking-to-the-future-through-the-first-autonomous-artificial-iris

