
www.plasticsnewseurope.comJANUARY/FEBRUARY ISSUE 2018

‹‹ Dennis Jonsson: We believe that 
only renewable materials have the 
potential to be fully circular by nature ‹‹

›› Viktoria Bodnar: Machine 
learning presents a real 

opportunity to reduce costs ››

a             publication

Machines get 
a mind of 
their own 

‹‹ Dennis Jonsson:
only renewable materials have the 
potential to be fully circular by nature 

Machines get 
a mind of 
their own 

0001.indd   1 30/01/2018   11:54



SMART PACKAGING

10 JANUARY/FEBRUARY 2018

➡ Continued from page 8

Having worked earlier with the 
former Xerox Parc research company, 
the Norwegian company ThinFilm 
Electronics licensed printed memory 
circuit label technology to Xerox in 
January 2015. As a result, Xerox has 
an annual 1.3 billion units/year 
memory-label capacity on a produc-
tion line at its base in Webster, New 
York state. 

ThinFilm showed Johnie Walker’s 
Black Label whisky bottles with proto-
type interactive NFC tagged labels at 
the 2015 MWC Mobile World Con-
gress, saying they would run in pro-
duction in 3Q 2015. Pond’s Pure Ele-
gance Age Miracle cosmetic cream 
packaging was due to use ThinFilm’s 
Opensense technology tags by the 
end of 2015.

ThinFilm Electronics itself started 
by printing PET- and PEN-substrate 
fl exible circuitry in single sheets in 
Linköping (Sweden), later adding 
stainless steel backed roll-to-roll pro-
duction, also at the end of 2017 in a 
new San José (California) plant taken 
over from Qualcomm.

Printed electronics and smart-
phones can also democratise the 
battle against fake or grey-market 
products, by “placing the verifi ca-
tion tool directly in consumer 
hands”, ThinFilm Electronics says, 
adding that “prevalence of domestic 
counterfeiting makes China a focus 
for such applications”.

Although food packaging is more 
price sensitive than pharmaceutical 
packaging, Plastics News Europe saw 
Fraunhofer IVV displaying a thermo-
formed plastic fruit pack bearing a 
ThinFilm fl exible circuit temperature 
sensor on its Interpack 2014 stand 
and a similar smart fruit pack was 
shown at Drupa 2016.

ThinFilm Electronics signed a pres-
sure-sensitive label cooperation 
agreement in February 2016 with the 
Constantia packaging group. “Con-
stantia Interactive” has then devel-
oped interactive FlowPack fl exible 
packaging with smart circuitry hidden 
inside the pack. Constantia an-
nounced in June 2016 that it had de-
veloped NFC labels based on ThinFilm 
Electronics’ Opensense technology 
for Hopsy, a local craft beer market-
place and beer delivery service based 
in San Francisco, US. Constantia con-
verts and prints the Hopsy labels in 
Cwmbran, UK.

Sint Niklaas, Belgium based fl exi-
ble circuit producer Quad Industries 
showed with the Portuguese compa-
ny Ynvisible electrochromic printed 
NFC (RFID) tag demonstrators on the 
Quad Industries stand at the May 
2017 IDTechEx Printed Electronics Eu-
rope 2017 conference and exhibition 
in Berlin. Ynvisible colour-changing 
electrochromic graphics enable more 
graphic and object embedded visual 
features than with conventional 
graphic materials.

Ynvisible talks of “a mission to 
provide a practical human interface 
to the Internet of Things [IoT] as it 
becomes the Internet of Everything” 
through development and market-
ing of low power, low weight, thin, 
fl exible, transparent and robust 

printed electrochromic displays. It 
says printed electronics with lower 
cost and lower power than conven-
tional electronic circuitry “is a key 
enabler in an IoT market that is just 
at the beginning, still in its infancy, 
but set to explode with increasing 
numbers of IoT products launching 
in different market niches”.

 Quad Industries R&D director 
Wim Christiaens told Flemish-Belgian 
TV in May 2016 that chip-based fl exi-
ble circuits had been so far produced 
commercially for pharmaceutical 
packaging, but should become uni-
versal in food packaging within sever-
al years. Christiaens showed in an ID-
TechEx 2016 presentation how Quad 
Industries has produced temperature 

Medea vodka bottle with an OLED-illuminated 
message label, shown at Drupa 2016 (left) and 
LOPE-C 2017 (right)

This type of label “could place 
electronic connectivity via packaging 
within the budget of the consumer 
mass goods market”, the companies 
say. They are targeting a USD 0.10 
unit price to make this viable, by con-
verting a segment previously focussed 
on printed electric into next genera-
tion printed electronics smart solu-
tions that simultaneously serve a 
number of functions.

Xerox has gone into mass production of memory 
chips with ThinFilm Electronics technology

ThinFilm Electronics temperature 
logger

Constantia produces 
interactive labels 
with ThinFilm 
Electronics circuitry 
for the Hopsy craft 
beer

loggers using chip sensors from NXP 
Semiconductors in Eindhoven, Neth-
erlands and printed soft batteries 
from Enfucell in Vantaa, Finland.

Enfucell says new printed elec-
tronic components and small printed 
power sources enable packaging of 
the future to go beyond contain-
ment and protection with new func-
tional packaging features, such as 
changing texts, displays or sounds, 
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providing proof of authenticity and 
having a growing impact on fi nal 
buying decisions.

As a producer of FlexIC circuitry 
printed on plastic fi lm substrates and 
associated production lines, Pragmat-
icIC also believes the time is ripe for 
NFC- and RFID-based solutions to go 
beyond present prime use in higher 
value spirit, beer & wine bottles and 
pharmaceutical packaging, into fast 
moving consumer goods (FMCG), 
e.g. food packaging.

The technology is available and 
proven, but cost has been the draw-
back. However, that has been chang-
ing with chip costs continuing to fall, 
from $100 each for the 300m/year 
computer market, through $1-10 for 
handheld smart devices (50 billion/
year) towards the 1-10 US cents range 
for a potential packaging market (over 
one trillion units/year), with the com-
pany suggesting that “sub-cent elec-
tronic solutions” can be envisaged.

A fully integrated FlexIC line with 
capacity to produce “thinner than a 
human hair” FlexICs in billions/year in-
volves a capital expenditure 100–1000 
times less than for conventional silicone 
integrated circuit (IC) production.

PragmaticIC leased space at the 
CPI National Printable Electronics Cen-
tre in Sedgefi eld (UK), adding to exist-
ing PragmaticIC pilot production. 
With equipment installed at CPI in De-
cember 2017, PragmaticIC is now 
ramping up and optimising produc-
tion there in 2018. Full-scale produc-
tion implies 90% lower IC costs than 
for silicone ICs, fi nished tag costs com-
ing out at 80% lower cost. The com-
pany also offers companies migrating 
from silicone IC to FlexIC solutions 
complete FlexLogIC “fab-in-a-box” 
systems for “fast, cost-effective and 
scalable distributed production”.

Among the partners working with 
PragmaticIC are label producer Avery 
Dennison, RFID and NFID smart anten-

na solutions provider Smartrac in Am-
sterdam (Netherlands), smart sys-
tems solutions company Talkin’ 
Things in Warsaw (Poland) and 
consumer goods producer Uni-
lever. Smartrac says silver inks 
can be printed on PET sub-
strates as well as on tempera-
ture-sensitive substrates in e.g. 
PPG Industries “Teslin” synthet-
ic papers, PC, PET-G and PVC.  

PragmaticIC and Smartrac are 
involved with playing card produc-
er Cartamundi and cardboard packag-
ing producer Van Genechten Packag-
ing, both based in Turnhout (Belgium), 

na solutions provider Smartrac in Am-
sterdam (Netherlands), smart sys-
tems solutions company Talkin’ 

PragmaticIC and Smartrac are 
involved with playing card produc-
er Cartamundi and cardboard packag-
ing producer Van Genechten Packag-
ing, both based in Turnhout (Belgium), FlexIC printed

fl exible circuitry produced 
by PragmaticIC

Schreiner Printronics interactive 
label applied to a cardboard 
package
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