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Foreword

Four years ago, the INNPAPER project was born. Time goes fast and 
now the project is reaching its end. During these four years, the 
INNPAPER	partners	have	worked	in	close	collaboration,	joining	efforts	
towards	our	common	goals.	Being	an	ambitious	and	very	challenging	
project,	not	all	the	specific	objectives	have	been	met,	as	usually	
occurs	in	the	field	of	R&D.	However,	most of the targets have been 
reached:	for	instance,	the	consortium	has	succeeded	in	manufacturing	prototypes of 
smart labels on paper comprising interconnected printed electronic components such 
as	a	battery,	an	electrochromic	display,	an	NFC	system,	and	environmental	sensors	to	
measure	different	parameters	such	as	temperature	or	humidity,	allowing	values	to	be	read	
on a smartphone. The partners have also succeeded in producing other printed systems 
such as electrochemical immunosensors and genosensors.
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One	of	the	main	innovations	that	the	project	brings	is	the	use	of	green materials such as cellulose based inks or	cellulose	based	protective	layers,	which	can	replace	plastic	
sealing	films	for	electronics.	Through	these	developments,	INNPAPER	demonstrates	the	potential	of	printed	electronics	to	contribute	to	reduce electronic waste and therefore 
its	negative	impacts	on	the	environment.	Ten	scientific	publications	plus	six	additional	ones	in	preparation,	as	well	as	6	patent	applications,	endorse	the	quality	of	the	work	
and the success of this project. 

To	finish,	I	would	like	to	acknowledge all INNPAPER partners for	the	good	work	and	their	commitment,	as	well	as	for	the	enthusiasm	and	motivation	they	have	always	shown	
during these four years. I am looking forward to continuing this collaboration within the framework of future projects, in order to develop the results further and bring them 
closer	to	industrial	practice.

Ana Viñuales
Project Coordinator



4

The outbreak of the COVID-19 pandemic didn’t stop us from publishing results! We released 
two scientific articles during 2021 and more are yet to come in the coming year.  

Reducing the impact of electronic waste in the environment through paper-based 
electronics	has	always	been	one	of	the	main	objectives	of	the	INNPAPER	project.	Our	
partners	from	Aalto	University	in	Finland	have	modified	the	microstructure	and	surface	
properties	of	cellulose acetate films	by	cross-linking	and	hydrophobization	treatments.	
The	resulting	films	were	applied	as	the	top	layer	of	a	paper-based electrochromic display 
printed by Ynvisible that showed extended functionality when compared to the cross-linked 
film.	These	modified	cellulose	acetate	films	can	potentially	replace the PET-counterparts of 
electrochromic displays, making them more environmentally friendly. Read the article for 
more	information!

Our partners from Aalto University have also developed stencil-printable pastes, made of 
minerals and cellulose binders, to form fluidic channels	on	flexible	substrates	such	as	paper.	
These	fluidic	channels	were	inkjet-printed with biomolecular ligands for the simultaneous 
detection	of	glucose	and	proteins.	In	this	published	article they demonstrated channel 
sensitivity	at	clinically	relevant	ranges,	highlighting	the	potential	of	such	fluidic	channels	as	
biosensors for drug and chemical analysis. 

INNPAPER
results02
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https://pubs.acs.org/doi/10.1021/acsapm.0c01252
https://pubs.acs.org/doi/abs/10.1021/acsapm.1c00856
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Communication
and dissemination

Throughout this year, we shared animated videos and informative brochures	to	explain	the	
inner	workings	and	market	potential	of	each	of	the	three	use-cases	in	which	we’ve	been	
testing	our	paper-based	electronic	sensors—smart	labels,	diagnostics	and	drug	and	caffeine	
detection	tests—along	with	our	common	platform	technology	comprising	printed	batteries,	
electrochromic displays and NFC antennae. These resources have also been used to promote 
INNPAPER’S technology within our Twitter community, which already numbers more than 
5.300 people.

The winner of our Open Call for ideas to attract innovators from the world of printed and 
paper electronics appeared in the international specialist press (Printed Electronics Now, 
Printed Electronics World, Print Monthly). 

Although	participation	in	public	talks	and	fairs	has	been	reduced	in	our	last	year	due	to	the	
COVID-19	pandemic,	our	partners	from	VARTA	Microbattery	GmbH	joined	in	online events, 
such as LOPEC and ISFOE.	In	addition,	our	partners	from	GuarroCasas	presented	the	
recyclability of paper electronics in CPES and AFELIM.
 
Also, a new partner	joined	the	INNPAPER	team	for	the	final	stint	of	2021,	Lomartov, to 
complete	the	tasks	from	our	Work	Package	6,	which	incorporates	sustainability criteria and 
life cycle analyses to the design of our paper-based printed electronic devices.
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https://www.printedelectronicsnow.com/contents/view_breaking-news/2021-07-09/new-paperdigital-book-hybrid-wins-european-printed-electronics-competition/
https://www.printedelectronicsworld.com/articles/24289/new-paper-digital-book-hybrid
https://www.printmonthly.co.uk/News/Industry/8880/start-up-amphilab-wins-with-interactive-paper
https://www.lopec.com/en/
https://www.nanotexnology.com/index.php/isfoe
https://intelliflex.org/cpes2021/
https://www.afelim.fr/
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The Open Call winner is...

Last year we launched an Open Call for ideas to gather new proposals	that	would	benefit	
from using the integrated electronic platform, based on paper and electronic inks, that our 
project has been developing during the last four years. 

After	evaluating	each	proposal,	the	bitBook project developed by Manolis Kelaidis from the 
Greek	startup	Amphilab, was chosen as the winner. This upcoming device is a paper/digital 
book hybrid	that	will	not	only	feel	and	smell	identical	to	regular	books,	but	it	will	also	allow	
readers to access any digital content by simply the touching links	printed	with	conductive	
ink on the book’s pages. The bitBook has a wireless electronic module that can use 
integrated speakers and paper screens to perform the output, or it can connect to a nearby 
smart device instead.

BitBook’s	technology	will	allow	to	create	musical,	educational	and	entertainment	books,	
especially for children with learning difficulties,	such	as	dyslexia	or	those	on	the	autistic	
spectrum. 

As the winner of the Open Call for ideas, the bitBook project has gained privileged access to 
our	printing	pilot	line	for	printed	electronic	devices,	including	paper	batteries,	antennas	and	
paper (electrochromic) displays. Together with INNPAPER, this technology can be boosted 
while	retaining	the	great	environmental	benefits	of	paper	electronics.	

04



7

The automotive industry is trying to implement printed electronics in the design of new 
vehicles	as	they	are	light-weighted	and	flexible.	These	devices	can	be	used	for	battery	
monitoring,	heating,	OLEDs	interior	displays	and	lighting.	However,	further	investigation	
needs	to	be	developed	to	ensure	the	efficacy	of	these	devices.	
Another interested sector can be found in wearable electronics.		Textiles	are	a	platform	to	
bring	electronics	close	to	the	human	body,	but	clothes	still	need	to	be	comfortable	and	adapt	
to the user. Such ‘smart’ systems already detect a range of vital signals (i.e., temperature, 
heart	rate,	blood	pressure	and	sweating)	and	can	be	connected	to	a	smartphone	for	wireless	
data	collection.	However,	some	key	questions	must	be	addressed.	For	instance,	stability	
in wet environments, stretchability and surface roughness. All these problems are already 
being studied to improve the role of these paper-based electronic devices.

These	are	just	some	examples	of	the	industrial	sectors	that	will	benefit	from	printed	
electronics. We cannot wait to see what the future holds for paper-based electronic devices!

Future trends 
in printed electronics

Although	the	INNPAPER	project	is	ending,	there’s	still	a	long	road	ahead	for	the	printed	electronics	sector.	Cellulose paper properties	such	as	biodegradability,	biocompatibility	
and	breathability,	offer	a	great	chance	of	developing	paper-based	electronic	devices.	Throughout	the	past	four	years,	we’ve	tested	them	in	three	specific	use-cases:	diagnostics,	
drug	tests	and	smart	labels.	However,	the	number	of	applications	that	could	benefit	from	paper	-based	electronic	devices	is	immense,	ranging	from	sensing,	wireless	data	
communication	and	energy	storage,	among	others.	In	fact,	these	potential	applications	have	already	caught	the	eye	of	different players from the industrial sector. 

05



8

If	you	want	more	information	about	the	project,	do	not	hesitate	to	contact	us!

 E-mail: info@innpaper.eu
 Website: innpaper.eu
	 Twitter:	@Innpaper_eu
 Facebook: www.facebook.com/INNPAPER 
 LinkedIn: www.linkedin.com/company/innpaper-project/ 
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