
Product marking and coding is a critical step in every manufacturer’s production line 
—to ensure traceability, safety, quality and consumer engagement. 

There are a range of different mechanical and digital technologies for coding 
onto flexible film packaging and foils. All offer varying application and substrate-
dependent advantages, but when high-quality and high-contrast codes are needed 
on flexible films, TTO is often the preferred option due to the high print quality 
associated with this printing technology.

TTO print quality is influenced by the printer, the flexible film packaging and the 
ribbon selection. So, choosing the best ribbon requires an understanding of the 
various options available and their different characteristics.
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Overprinting (TTO) at Markem-Imaje, outlines his advice for choosing 

the right thermal transfer ribbon for your application. This is an 

essential consideration in TTO to maintain repeatable print quality, 

which can ultimately have a direct effect on brand performance.

 



How does thermal transfer ribbon work?
Thermal transfer printing technology combines a thermal printhead and a polyester-
based ribbon, coated with ink. The ink is transferred from the ribbon to the flexible 
film packaging, after it is heated by a thermal printhead.

Thermal transfer ribbon (TTR) is a roll of clear plastic film which has one side 
coated with ink. The best performing ribbons also have a high-quality back coat 
which protects the printhead from abrasion and static build up. The polyethylene 
terephthalate (PET) film acts as a carrier film for the ink and the back coat. 

What are the different types of ribbon? 
Careful selection of TTRs can improve print quality and performance. To select the 
most appropriate option it is important to understand the different types of ribbons. 
Most ribbons are either a blend of wax and resin or are a pure resin. 

MIXED WAX-RESIN THERMAL RIBBONS

Most TTRs are some form of mixed wax/resin formula. 

Wax/resin ribbons can print on almost all types of packaging films and are ideal for 
printing dates, product information, logos, nutritional information, ingredient lists, 
barcodes and other data. These ribbons are offered in a variety of colors. 

They are the most popular TTRs because they offer a good balance between print 
performance—including print speed, darkness and rub resistance—and cost. Print 
performance does vary from manufacturer to manufacturer and this is especially 
true for speed and rub resistance. Therefore, print samples are often used to 
evaluate the print performance on a specific packaging film. 

Some wax/resin ribbons are available on a thinner PET base film which is only 4µ 
thick. This is around 20 times thinner than the average human hair, allowing for a 
reduction in plastic waste of up to 12% (when compared to standard ribbons). 
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HIGH RESIN THERMAL RIBBONS 

These extremely durable and resistant high resin TTRs have been specifically 
designed to be used in challenging production and/or shipping conditions during 
which hot temperatures, oils and solvents are present. The primary application  
for high resin ribbons is when the application demands extremely high levels of  
rub resistance. 

High resin ribbons provide high-quality codes which can 
enhance packaging design because of their ultra-sharp 
text, logos and high-density graphics, including 2D codes.

The industries which most commonly use high resin 
ribbons are food and pharmaceuticals, e.g., for nuts, 
potato chips and antibacterial wipes.

While high resin ribbons achieve the durability 
required, until now coding speeds have been limited to 
300-400 mm/s, adversely affecting overall throughput.

A new solution has been introduced to improve high 
resin coding speeds, without compromising quality. This 
technology is currently only available in Markem-Imaje’s 
SmartDate® Xtreme Plus printhead. As an innovative print-
head technology it enables coding of up to 600 mm/s 
—achieving a similar quality but twice the speed as most 
other printers when using high resin ribbons. 

Choosing the right ribbons for your application needs

Mixed wax/resin TTR High resin TTR

TYPICAL SPEED Up to 1,200 mm/s Up to 600 mm/s *

*Only with Markem-Imaje’s  
SmartDate® Xtreme Plus printhead

HEAT RESISTANCE Up to 100°C Up to 250°C

MECHANICAL RESISTANCE Good Excellent

TYPICAL APPLICATIONS A high level of versatility to code on most of 
flexible film packaging

Maximum durability and high rub resistance, 
even in the most challenging applications

TYPICAL SUBSTRATES Glossy, coated, uncoated and rough papers, 
metallised foil, vellum, and synthetics such 
as polyethylene terephthalate (PET), polyvinyl 
chloride (PVC), polythene (PE) and  
polypropylene (OPP)

Synthetics such as polyethylene terephthalate 
(PET), polyethylene (PE) and polypropylene (OPP) 

The market first SmartDate® Xtreme Plus printhead achieves 

printing speeds of 600 mm/s—an innovation which delivers 

the industry’s fastest high resin TTO codes.
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Tips for choosing thermal transfer ribbon
A variety of factors should be considered when choosing a TTR. Below are the key 
points to take into account.

1  Choose the ribbon best suited for your application

 The different TTRs often look very similar to each other, despite this they all 
have unique properties that make them ideally suited to many specific types 
of applications. Examples include adherence to material and resistance to 
solvents, oils and temperature. All of which can vary. For optimal results, the 
whole life-cycle of the code—from printing to being consumed—needs to 
be considered to ensure that it meets the durability requirement of a given 
application. 

2  Choose a ribbon tested and designed to work with your printer

 Machines and ribbons should be designed, developed and tested in parallel to 
ensure optimal performance and lifetime of both the ribbon and the printer. 
This is to minimize the chance of the ribbon breaking and premature wear in 
the printer, resulting in printer downtime and increased cost. Another risk is 
poor print quality and printing codes that are not scannable leading to rework 
and potential fines and/or a product recall.

3 	 Choose	the	right	ink	configuration	for	your	printer

 Checking if your ribbon is coated side-in or side-out is important to ensure 
that the ribbon is correctly configured. This is a simple process. Coated side-
out ribbons have ink on the outside and are unrolled from the bottom; while 
coated side-in ribbons have ink facing the inside of the roll and are unrolled 
from the top. This will not impact on the print quality; however, it is important 
to specify the correct orientation at the time of purchase. 

4  Get the longest ribbon

 Ribbon length and width size can have an impact on performance and 
process optimization. For example, a longer length ribbon (1100 m) will 
support increased productivity. Therefore, whenever possible it is advisable 
to select the maximum length of ribbon that will fit your printer. This has the 
dual benefit of reducing downtime and packaging waste. 
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 Ask the manufacturer to confirm the ribbon roll outside diameter which fits 
your printer and the ribbon supplier to indicate which ribbon will fit within this 
diameter. Once confirmed you can purchase the longest ribbon available in 
this size. 

5  Ensure safety and compliance 

 It is critical to find a ribbon that is most suitable for your application and in 
particular consider indirect or direct food contact. TTRs should strictly adhere 
to all applicable regulatory requirements that minimize the risk of health 
hazard and environmental impact, such as REACH, RoHS, California Proposition 
65 and 1935/2004/EC and FDA (for food contact suitability). 

 The additional benefit of a compliant ribbon is that it is also safe to use, and 
no specific care or operator protection are needed.

 If compliance information is not clearly stated in the ribbon datasheet, ask your 
supplier to provide certifications for standard as well as specific applications.

6  Check the storage and disposal conditions

 The lifespan of a ribbon may vary, depending on ribbon type and storage 
conditions. Typically, suppliers state a one-year shelf life for their TTRs. 
However, if stored under normal conditions, some ribbons, such as those from 
Markem-Imaje, do not have a shelf life. Normal conditions are considered to 
be: storage- 5-35 °C (40-95 °F) and a 20-80% humidity rate.

 Additionally, your supplier should provide clear information about how to 
dispose of the transfer ribbon waste, including its packaging. This information 
may vary depending on national requirements. 

7  Supplier consideration 

 It is advisable to choose a global supplier who can offer a consistently high-
quality performance in all geographical locations—offering guaranteed 
continuity and support when needed. 

 A supplier of scale will ensure the best quality raw materials and continued 
investment in product development and market research, providing the latest 
technology and consumables for market-leading performance. 
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Following ribbon selection – print testing
At Markem-Imaje our final stage development process encompasses rigorous  
print tests including printing a barcode at various speeds and then using high-
resolution cameras to measure the quality of the print in terms of definition, symbol 
contrast, modulation, reflectance, bleed, defects, optical density and opacity. All 
these tests are performed and measured to international barcoding standards such 
as ISO/IEC 15416.

Crockmeters are also used to rub the print at a set pressure and for a certain 
number of strokes in an accurate and repeatable process. 

In many instances, customers will rub the print with their thumb and then look 
at ink transfer to gauge the efficacy of the ink. Although this is not unlike what 
a code might see along the supply chain, it is not a consistently applicable test 
suitable for comparing technologies, or accurate when comparing print in general. 
Ribbons are also tested using a densitometer to measure optical density and a 
spectrophotometer, which measures the color of ribbon. 

Conclusion 
There are multiple parameters to consider when choosing ribbon types and print 
formats, overall the optimum machine and consumable combination delivers the 
greatest advantages.

At Markem-Imaje, to help our customers match the correct printer and ribbon to 
their specific applications and environment, our range of printing solutions are 
expertly designed and paired with ribbons. The range includes the SmartDate 
Xceed, the best-in-class SmartDate Xtra and the SmartDate Xpert for water, heat 
and solvent resistance. All are created and developed for the MI SmartDate printer 
family. A ribbon and printer combination to suit every common application.
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