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Anti-fraud lasers and inks for transparent electronics
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The prototype laser detection device, which can be used to protect goods against

counterfeiting. Right: Printed electronics enable flexible, digital displays which can be bent

without breaking. Credit: Nick Saffell

(Phys.org) —Two prototypes – a detection device which users lasers to fight fraud, and a piano which

demonstrates the potential of printed electronics – have been unveiled by Cambridge researchers.

A detection device which uses printed lasers to identify counterfeit goods has been developed by

researchers, who say that it could help to make products more resistant to fraud.

The detector is one of a number of innovations covered in a new report by the Cambridge Innovation and

Knowledge Centre (CIKC), which has been developing advanced manufacturing technologies for

photonics and electronics.

The same document also outlines a new method for printing graphene, showing how the one atom-thick

material could be used to make cheap, printed electronics. Using a graphene-based ink, researchers have
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demonstrated this by creating a transparent, flexible piano.

The prototypes were developed within the University's Electrical Engineering Division, and the teams are

now working with partners in industry with a view to bringing them into commercial use.

Devised by a team led by Dr Damian Gardiner, the anti-fraud detector demonstrates an approach which

could be employed to identify fake pharmaceuticals and currency, as well as high-value goods.

It works by exploiting an existing method for printing liquid crystal lasers with inkjet printers. This gives

the user a very precise level of control over the laser's pattern and colour combination.

The detector takes advantage of this by shining a second, laser pulse on to the printed one. It then reads

the wavelength of the light emission from the printed laser through a dedicated software, and reproduces

that reading as a pattern on a spectrograph.

The result is that each printed laser can be designed to give out its own, unique optical signature. Because

lasers can be printed on to all sorts of surfaces – such as plastic, paper, metal and glass – the technique

could be used to authenticate a wide range of products.

"Every year, hundreds of thousands of people are sold fake pharmaceuticals under the mistaken belief that

they will help them, while counterfeit products cost companies hundreds of billions of pounds," Dr

Gardiner said. "We think that our printed lasers could be used to protect both products and people."

The printed piano meanwhile demonstrates the potential of using graphene in real applications where

printed electronics might be needed – such as heart monitors and other sensors.
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The research team behind it, Drs Tawfique Hasan, Felice Torrisi and Prof Andrea Ferrari, at the

Cambridge Graphene Centre, have developed a graphene-based ink. Like the material itself, this has a

number of interesting properties, including flexibility, optical transparency, and electrical conductivity.

Other conductive inks are made from precious metals such as silver, which makes them very expensive to

produce and process, whereas graphene is both cheap, environmentally stable, and does not require much

processing after printing. Graphene ink is also superior to conductive polymers in terms of cost, stability

and performance.

The piano, designed in collaboration with Novalia Limited, shows off the graphene ink's potential. The

keys of the transparent piano are made from graphene-based inks, which have been printed on to a plastic

film. These keys, working as electrodes, are connected to a simple electronic circuit-board, a battery and

speaker. When a person touches a graphene electrode, the amount of electrical charge held in the key

changes. This is then detected and redirected by the circuit to the speaker, creating the musical note.

The same research team, in collaboration with Printed Electronics Limited, has developed a flexible

prototype digital display. This display uses conventional printable materials, but with a transparent,

electrically conductive graphene layer on top. The graphene layer is not only a flexible but also more

conductive and transparent than the conventional polymer it replaces. These simple displays can be used

in a wide range of smart packaging applications such as toys, labelling and board games.

"Both of these devices show how graphene could be printed on to a whole range of surfaces, which makes

it ideal for printed electronics," Dr Hasan, the lead researcher behind the prototypes, said. For example, it

might eventually be possible to print electronics on to clothing and to make wearable patches to monitor

people with health conditions, such as a heart problem."

Another potential application is cheap, printable sensors, which could be used to track luggage around an

airport to ensure it is loaded on to the correct plane, or to follow products across a production and supply

chain.
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Both the laser and graphene demos were made possible with small grant funding from the CIKC, which

was initially set up in January 2007 to exploit new research in electronics and photonics, and set up

commercially-focused technology projects in which the researchers collaborated closely with industry.

The team responsible for the first demo is now working closely with companies to take their research

further, while the second team has already started a spin-off, Cambridge Graphene Platform Limited and

are now developing customised inks with their industrial partners.

The CIKC report explains further how since its inception the Centre has facilitated the setting up of new

companies, licencing agreements based on Cambridge research, and numerous projects linking academics

and industrialists. The complete document can be downloaded for free at: www-cikc.eng.cam.ac.uk/cikc-

report/

 Explore further: Inkjet-printed graphene electrodes may lead to low-cost, large-area, possibly

foldable devices
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Graphene ink created for ink-jet printing of electronic components

 Nov 25, 2011

(PhysOrg.com) -- A group of UK scientists has created a graphene ink that can be used to

ink-jet print electronic devices such as thin film transistors.

Inkjet-printed graphene electrodes may lead to low-cost, large-area, possibly foldable

devices

 Apr 24, 2013

(Phys.org) —Using an ink containing tiny graphene flakes, scientists have inkjet-printed graphene

patterns that can be used for printing finely detailed, highly conductive electrodes. Although inkjet-

printed ...

Researchers develop method to inkjet print highly conductive, bendable layers of

graphene

 May 20, 2013

(Phys.org) —Imagine a bendable tablet computer or an electronic newspaper that could fold to fit in a

pocket.

Graphene: Potential of one carbon atom-thick wonder material has not escaped

industry's radar

 Oct 23, 2013

Graphene FET Flagship is an ambitious European project focused on the eponymous new wonder

material. Graphene, a one-atom thick layer of carbon, is light, transparent and strong, whose
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Scientists untangle nanotubes to release their potential in the electronics industry (w/ Video)

 Oct 21, 2013

(Phys.org) —Researchers have demonstrated how to produce electronic inks for the development of new

applications using the 'wonder material', carbon nanotubes.

Photonics: Graphene boosts on-chip light detectors

 Sep 16, 2013

The fabrication of high-performance light detectors—important for computers and mobile

devices—using graphene integrated onto a chip is reported in three independent studies published online

this week ...

In his State of the Union address in February, President Obama told the American people that 3-D

printing has the "potential to revolutionize the way we make almost everything."

Athlete tracker takes home grand prize

 21 hours ago

A small but revolutionary motion sensor worn by athletes has scored a big win in this year's European

Satellite Navigation Competition. Proposed by the ESA Business Incubation Centre start-up company

Kinexon, ...

A sight for sore eyes: New accuracy for 60mm

mortars

 Nov 06, 2013

The handheld mortar has long been a staple for the U.S. Marine Corps, and yesterday the weapon got a

major boost as combat instructors at Marine Corps Base Quantico successfully conducted a live-fire

demonstration ...

Georgia Tech develops inkjet-based circuits at fraction of time and cost

 Nov 06, 2013

(Phys.org) —Researchers from Georgia Tech, the University of Tokyo and Microsoft

Research have developed a novel method to rapidly and cheaply make electrical circuits by printing them

with commodity inkjet ...

For young baseball players, light bats don't hit too fast

 Nov 06, 2013

The use of non-wood bats in youth baseball has spurred decades of controversy about

whether they propel the ball too fast, in part because of their higher bat-to-ball energy transfer—the

"trampoline effect." ...
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Australian claims huge bitcoin robbery

An Australian man claimed Friday to be the

victim of a massive bitcoin robbery, saying hackers had stolen more than one million dollars of the digital

currency from his website.

Dazzling Twitter debut sends stock soaring 73 pct

Shares of Twitter went on sale to the public for the first time Thursday, instantly leaping

more than 70 percent above their offering price in a dazzling debut that exceeded even Wall

Street's lofty hopes.

Websites of Singapore president, PM hacked

The websites of Singapore's president and prime

minister have been hacked after PM vowed to

crack down on activist group Anonymous, which

is demanding greater Internet freedom in the

city-state, officials ...

Third fire in Tesla Model S reported

A Tesla Model S electric car caught fire this week after hitting road debris on a Tennessee

freeway, the third fire in a Model S in the past five weeks.

Neck tattoo patent filing from Motorola targets improved sound

(Phys.org) —Motorola's vision of wearables extends beyond watches and spectacles into

new consumer territory that would involve people wearing tattoos on their skin as

supportive communication tools with ...

Edited RNA + invasive DNA add individuality

The story of why we are all so different goes well beyond the endless mixing and matching

of DNA through breeding. A new study in the journal Nature Communications, for

instance, reports a new molecular mechan ...
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Rickets making a comeback in the UK, doctors say

Rickets, the childhood disease that once caused an epidemic of bowed legs and curved

spines during the Victorian era, is making a shocking comeback in 21st-century Britain.

Dubai dishes out gold awards to weight losers (Update)

Dubai municipality has dished out 2.8 million dirhams ($762,942) worth of gold in prizes to contestants

in a weight-loss challenge, an initiative by the Gulf emirate to fight obesity.

Researchers uncover origins of cattle farming in China

An international team of researchers, co-led by scientists at the University of York and Yunnan Normal

University, has produced the first multi-disciplinary evidence for management of cattle populations in

northern China, ...

NASA TV to air Russian spacewalk featuring the Olympic torch

Two Russian cosmonauts will carry the Olympic torch when they venture outside the International Space

Station Saturday, Nov. 9, for a six-hour spacewalk to perform maintenance work on the orbiting

laboratory.

Profile

Newsletter

Favorites

Activity

PM

My news

Sign In

Register

Nanotechnology

All Nanotechnology

Previews will load in a moment

Bio & Medicine

Previews will load in a moment

Nanophysics

Previews will load in a moment

Nanomaterials

Previews will load in a moment

Physics

All Physics

Anti-fraud lasers and inks for transparent electronics http://phys.org/news/2013-11-anti-fraud-lasers-inks-transparent-electro...

8 of 11 08/11/2013 11:51



Previews will load in a moment

General Physics

Previews will load in a moment

Condensed Matter

Previews will load in a moment

Optics & Photonics

Previews will load in a moment

Superconductivity

Previews will load in a moment

Plasma Physics

Previews will load in a moment

Soft Matter

Previews will load in a moment

Quantum Physics

Previews will load in a moment

Space & Earth

All Space & Earth

Previews will load in a moment

Earth Sciences

Previews will load in a moment

Astronomy

Previews will load in a moment

Environment

Previews will load in a moment

Space Exploration

Previews will load in a moment

Electronics

All Electronics

Previews will load in a moment

Consumer & Gadgets

Previews will load in a moment

Hardware

Previews will load in a moment

Robotics

Previews will load in a moment

Technology

All Technology

Previews will load in a moment

Internet

Previews will load in a moment

Software

Previews will load in a moment

Business

Previews will load in a moment

Engineering

Previews will load in a moment

Semiconductors

Previews will load in a moment

Other

Previews will load in a moment

Telecom

Anti-fraud lasers and inks for transparent electronics http://phys.org/news/2013-11-anti-fraud-lasers-inks-transparent-electro...

9 of 11 08/11/2013 11:51



Previews will load in a moment

Energy & Green Tech

Previews will load in a moment

Computer Sciences

Previews will load in a moment

Hi Tech & Innovation

Previews will load in a moment

Chemistry

All Chemistry

Previews will load in a moment

Biochemistry

Previews will load in a moment

Polymers

Previews will load in a moment

Analytical Chemistry

Previews will load in a moment

Materials Science

Previews will load in a moment

Other

Previews will load in a moment

Biology

All Biology

Previews will load in a moment

Plants & Animals

Previews will load in a moment

Evolution

Previews will load in a moment

Ecology

Previews will load in a moment

Cell & Microbiology

Previews will load in a moment

Biotechnology

Previews will load in a moment

Other

Previews will load in a moment

Medicine & Health

Other Sciences

All Other Sciences

Previews will load in a moment

Mathematics

Previews will load in a moment

Archaeology & Fossils

Previews will load in a moment

Other

Previews will load in a moment

Social Sciences

Previews will load in a moment

Economics & Business

Previews will load in a moment

 

Anti-fraud lasers and inks for transparent electronics http://phys.org/news/2013-11-anti-fraud-lasers-inks-transparent-electro...

10 of 11 08/11/2013 11:51



Top

Home

Medical Xpress

Search

Help

FAQ

About

Contact

Phys.org Account

Sponsored Account

Newsletter

RSS feeds

Feature Stories

Weblog & Reports

Podcasts

Archive

iPhone iPad Apps

Blackberry App

Android App & Widget

Amazon Kindle

PDA version

Privacy Policy

Terms of Use

© Phys.org™ 2003-2013

Anti-fraud lasers and inks for transparent electronics http://phys.org/news/2013-11-anti-fraud-lasers-inks-transparent-electro...

11 of 11 08/11/2013 11:51


