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Executive summary

With rapid advances in the past couple of years and laser coding technology 
becoming more cost effective, how do laser coders now line up against 
inkjet printers for coding and marking? 

Key facts: 

•	 inkjet changes are incremental, but steady 

•	 rapid advancements have widened laser applications

•	 lasers can now mark clear and legible bar codes

•	 neither technology will fully replace the other

•	 the challenge is to optimise all variables for each application

When comparing these technologies, the best approach is to evaluate if the 
technology will meet the application and what the total cost of ownership 
should	be	over	five	to	seven	years.

Comparing inkjet and laser technologies is somewhat like comparing apples 
and oranges, in that both perform a similar end result, yet one could never 
completely	do	the	job	of	the	other.	

This	paper	compares	and	contrasts	the	two	technologies.
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Background

Inkjet is an established technology, with a 
correspondingly	mature	market.	Laser is by no 
means new technology, but rapid improvements 
and a reduction in capital cost, have cast open the 
applications	for	which	it’s	suited.	Laser	is	now	used	
successfully	in	fields	as	diverse	as	packaging	for	food,	
beverage and pharmaceuticals right through to heavy 
industries,	with	harsh,	dusty,	wash-down	environments.	

Despite its maturity, inkjet is a forward-looking 
technology.	Incremental	improvements	are	fairly	regular,	
and this is true of each of the technology’s “branches” 
— continuous (CIJ), drop-on-demand (DOD) and hi-
resolution	(either	thermal	inkjet	or	impulse	jet).	

In the past, inkjet has sometimes been accused 
of requiring high levels of regular maintenance and 
ongoing	consumables	costs.	These	are	two	areas	
of greatest improvement recently, to the point they 
are	now	among	its	strengths.	Another	major	strength	
— although this has always been the case with certain 
designs and brands — is robustness (for example, 
hermetically	sealed	print-heads).		

http://www.matthews.com.au/Solutions/Our-Technology/Laser
http://www.matthews.com.au/Solutions/Our-Technology/Continuous-Inkjet-Printer
http://www.matthews.com.au/Solutions/Our-Technology/Drop-On-Demand-
http://www.matthews.com.au/Solutions/Our-Technology/High-Resolution-Printing
http://www.matthews.com.au/Solutions/Our-Technology/High-Resolution-Printing
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Applications
Laser technology is most suited in high-volume 
applications where the equipment’s higher capital cost 
is	balanced	by	the	ongoing	lower	operational	costs.	This	
typically means applications that operate two shifts per 
day with production rates higher than 100 products per 
minute.

Inkjet technology is used across a wide variety of 
applications, including primary and secondary 
packaging to print date codes, batch codes, human-
readable text and	even	graphics.

Although	there	is	still	conjecture	at	some	levels	as	to	
whether inkjet technology can bar code, the best hi-res 
inkjet printers are certainly capable of printing readable 
barcodes; however, maintaining a consistent quality 
can	prove	problematic.	Variables	that	affect	print	quality	
include	fibre	board	quality,	print	contrast,	print-head	
maintenance, ink quality and print-head distance from 
the	substrate.	Consequently,	Australian grocery retailers 
are not in favour of GS1-128 or ITF-14 barcodes printed 
with	any	inkjet	technology	directly	on	shipper	cartons.

Laser	technology	is	also	showing	some	potential	for 
printing barcodes on secondary packaging when 
coupled with laser reactive inks pre-printed on the 
packaging	substrate.	Fully	compliant	barcodes	can	be	
achieved	with	this	technology.	Manufacturers	should	
note that ink costs are generally higher (but savings can 
be	made	with	generic	cartons).	GS1’s barcode-testing 
service can check if the bar codes produced meet the 
required standards and can be scanned through the 
supply	chain.

Technology types: their typical 
uses and applications

Inkjet 

There are three main types of inkjet technologies: 

a. DOD, or Drop-on-Demand, large character inkjet, 
is commonly used in secondary packaging, 
fibre	cartons	and	shrink	wrap,	often	for	product	
descriptions and batch numbers on cartons

b. CIJ, or continuous inkjet, excels in uses for small 
character text and primary packaging at high speeds 
such	as	use-by	dates	and	batch	numbers	on	products.	

c. Hi-res inkjet is typically used for graphics and 
human-readable	text,	generally	on	secondary	fibre	
packaging	or	letter	addressing.	Hi-res	inkjet	printers	
are	also	finding	their	way	into	primary-packaging	
applications	as	a	result	of	advances	in	ink	technology.	

http://www.matthews.com.au/Solutions/Our-Technology/Laser
http://www.matthews.com.au/Solutions/Your-Application
http://www.matthews.com.au/Solutions/Your-Application/Date-Codes---Batch-Codes
http://www.matthews.com.au/Solutions/Your-Application/Date-Codes---Batch-Codes
http://www.matthews.com.au/Solutions/Your-Application/Ingredient-Lists---Nutritional-Panels
http://www.matthews.com.au/Solutions/Your-Application/Ingredient-Lists---Nutritional-Panels
http://www.matthews.com.au/Solutions/Our-Technology/High-Resolution-Printing/High-Resolution-Printing
http://www.matthews.com.au/Solutions/Our-Technology/High-Resolution-Printing/High-Resolution-Printing
http://www.matthews.com.au/Solutions/Your-Application/Carton-Barcodes
http://www.matthews.com.au/Solutions/Your-Application/Carton-Barcodes
http://www.gs1au.org/
http://www.matthews.com.au/Solutions/Our-Technology/Laser
http://www.gs1au.org/services/barcode_testing/
http://www.gs1au.org/services/barcode_testing/
http://www.matthews.com.au/Solutions/Our-Technology/Drop-On-Demand-
http://www.matthews.com.au/Solutions/Our-Technology/Continuous-Inkjet-Printer
http://www.matthews.com.au/Solutions/Our-Technology/High-Resolution-Printing
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Laser 

Just as different inkjet types have specialised uses, so 
do	laser	technologies. 

a. Fibre YAG lasers	have	several	benefits	over	the	
relatively mature CO2 laser technology used in 
coding	applications.	One	key	benefit	is	that	the	
fibre	YAG	is	completely	maintenance	free,	with	a	
life expectancy more than four times that of the 
standard CO2	laser	tube	technology.	Extended	
extraction	filter	life	reduces	even	further	the	low	cost	
of laser ownership — laser technology excels in this 
latter	area.	A	laser	brand	that	doesn’t	need	factory	
air for cooling or marking-head cleaning adds to this 
benefit.

 But no doubt an even larger step forward with laser 
technology	is	the	fact	fibre	YAG	lasers	can	mark 
flexible packaging material where no special laser 
field	exists	—	often	the	original	field	created	for	a	
small	character	inkjet	code	will	be	sufficient.	When	
used	on	flexible	films	—	such	as	all	sorts	of	snack	
food	and	confectionary	packaging	—	the	fibre	laser	
won’t perforate the material (this is due to the beam 
stability	and	an	appropriate	beam	wavelength).	

b. “Light” versions of CO2 laser technology, can 
also	mark	material	where	no	special	laser	field	
exists.	These	CO2	lasers	are	specifically	designed	to	
produce	a	high	contrast	mark	on	PET	packaging,	
especially	beverage	containers.	They	do	this	by	
generating	a	laser	wavelength	that	“frosts”	the	PET	
surface	rather	than	melting	it.

It is through such advancements in technology that 
laser	applications	continue	to	expand.	Current	uses	run	
from food, beverage and cigarettes, to pharmaceuticals 
through	to	heavy	industry	(for	example,	coated	steel).	

In any of these sectors, laser’s high quality and low-
cost markings can be an asset where aesthetic quality 
is	valued.	Yet,	laser	remains	impractical	in	many	
situations.	

http://www.matthews.com.au/Solutions/Our-Technology/Laser-Marking/Solaris-Lasers/Solaris-Lasers
http://www.ferret.com.au/c/Matthews-Intelligent-Identification/Matthews-Intelligent-Identification-launches-new-products-at-Auspack-and-wins-award-n672249
http://www.ferret.com.au/c/Matthews-Intelligent-Identification/Matthews-Intelligent-Identification-launches-new-products-at-Auspack-and-wins-award-n672249
http://www.matthews.com.au/Solutions/Our-Technology/Laser-Marking/Solaris-Lasers/Solaris-Lasers
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Drawbacks of inkjet and laser 
technologies

While inexpensive to run, lasers’ capital costs have 
traditionally	been	significant.	Applications	for	laser	
technology have typically best suited high-speed, high-
volume situations where lower running costs produce 
a	lower	overall	total	cost	of	ownership.	However,	
technology improvements — and the launching of 
lasers for niche markets — are making this technology 
available	to	lower-volume	manufacturers.	

The larger size of some lasers, particularly earlier CO2 
coders,	also	limited	their	uses.	

Lasers	have	an	inherent	advantage	in	using	no	
consumables — unlike inkjet, which needs, obviously, 
ink	and	solvent.	Just	as	obviously,	laser	coding	is	best	
read when there’s a contrast between the substrate’s 
outermost	colour	and	the	layer	revealed.	Laser	
technology, generally, also requires a fume-extraction 
system,	using	a	small	quantity	of	filtration	media	which	
is	an	ongoing	consumable.

Drawback ‘about face’

Turning around what until recently has been a 
drawback,	is	special	pigmentation	such	as	DataLase,	
which creates a high contrast laser mark on all types of 
packaging,	including	shipper	cartons.	

The wash-up is that while there have been some major 
advancements in laser, and, to a lesser extent, inkjet, 
neither will ever fully replace the other as a preferred 
coding	technology.	The	technology	choice	will	depend	
upon:

1.	 Application:	line	speeds,	message	that	needs	to	be	
coded and so on

2.	 End	result:	contrast	of	mark,	the	degree	of	
permanency of the mark needed

3.	 Integration: the ability to integrate the technology 
into existing production lines

4.	Capital expenditure and total cost of ownership

5.	OH&S:	laser	technology	has	specific	safety	
requirements 

6.	Other factors: ease of use and maintenance

To	wit,	despite	print	speed	being	a	strong	benefit	in	
both, laser will not replace CIJ and each technology 
has	a	place	in	product	ID	applications.

Conclusion

There is no “silver bullet” technology, or “tick all the left 
hand	boxes	and	come	up	with	Solution	A”	with	either	
technology.	

The challenge is to optimise all variables for each 
individual	application.	To	go	back	to	our	original	
analogy: an apple a day may keep the doctor away, but 
the	vitamin	C-packed	orange	is	far	from	redundant.	In	
short, while there may be some overlap in applications 
and industries, each technology has its place and 
speciality.	If	unsure,	talk	through	your	application	with	a	
trusted	supplier.	
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About Matthews Australasia

Matthews Australasia,	a	family	business,	is	Australia’s	leading	provider	of	
intelligent	product	identification	and	product-traceability	solutions,	offering	
inkjet, thermal transfer, laser, label applicators, label print and apply systems, 
RFID,	barcode-scanning	solutions	and	machine	vision	inspection.	All	these	
solutions	can	be	integrated	with	Australia’s	first	identification	networking	and	
reporting	software,	iDSnet,	winner	of	2011	APPMA	Design	Award.

Solutions-focused,	Matthews	helps	customers	with	business	efficiencies	and	
cost	savings	by	providing	production	intelligence	and	increased	automation.

Matthews’	unmatched	solution	capability	is	backed	by	24x7	technical	
support and customer service to support all installations across the 
country	to	give	you	peace	of	mind.	Streamlining	ensures	less	downtime	for	
customers	and	Matthews’	first-time	fix	rate	is	97%.

No	matter	what	your	coding,	labelling	or	data	capture	application,	Matthews	
is	the	only	company	in	Australia	that	can	provide	you	with	a	complete	range	
of	end-to-end	intelligent	identification	solutions.

To	find	out	more	about	how	Matthews	can	be	of	service	to	you,	 
call 1300 CODING (1300 263 464), visit www.matthews.com.au  
or email info@matthews.com.au.

http://www.matthews.com.au/
http://www.matthews.com.au
mailto:info@matthews.com.au
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