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United States currency utilizes the most durable banknote paper in the world.
Enduring the most widespread and rigorous circulation environment, U.S.
banknotes achieve the longest life-span of any paper currency. The secret of
the U.S. currency’s success is Marathon™, an exceptional banknote

Banknote

substrate developed by Crane & Co., Inc., which sets the highest standard
in durability for banknotes worldwide.

Durability is commonly viewed as one of the most important factors
contributing to the success of a banknote, particularly for low

denominations, which account for the greatest costs of issuance,
printing and processing.

The success of a banknote is not measured in durability alone.

Important characteristics include overall cost-effectiveness, public

What Defines a Successful Banknote?
acceptance, compatibility with existing printing techniques,
incorporation of proven security features, compatibility with sorting,
processing, and destruction equipment, and its environmental impact.
Use of Crane’s Marathon durable banknote substrate offers a costeffective, low-risk alternative for increasing the circulation life of a
banknote without added expense.
For more than 120 years, Crane & Company has manufactured
banknote paper for the U.S. Treasury Department,
developing the industry’s leading papermaking and security
technologies. Marathon exceeds the U.S. Treasury’s
stringent specifications
for durability and
performance.

One of the most rigid tests of banknote
durability required by the U.S. Treasury
Department is the unforgiving Crumple
Test, in which a banknote is rolled into
a tube and crushed under extreme
pressure. Marathon meets all U.S.
requirements for durability, including
the Crumple Test, without the need for
additional overcoating.

Marathon is designed for durability. Its proven performance is best
exemplified by the most widely-circulated U.S. banknote: the $1 note. More
than four billion U.S. $1 notes are printed annually and experience untold
numbers of transactions, folding, crumpling, soaking and washing.
life-span of 18 months — the highest independently documented
average among low-denomination banknotes in
the world.
Marathon’s durability results from
the combination of fiber composite
Viewed under magnification, Marathon
(top) bears little resemblance to
ordinary paper. Intact cotton and
linen fibers are reinforced by a flexible
matrix of natural cellulosic materials
and additives forming a composite that
is strong, resilient and capable of
absorbing energy without failing under
the stresses and abuse of everyday
circulation.

science and the industry’s most advanced
papermaking equipment. Starting with bales of
cotton, flax and linen textiles, Crane engineers the
recipe of fibers and special additives to balance
strength and bonding potential. The resulting reinforced
fiber matrix is composed of the longest cotton and linen fibers,
which produce a more durable paper than is achieved using traditional
mould-made and cylinder-vat processes. Marathon’s quality and extreme
durability are apparent by its very high double-fold and tear strength.

Marathon offers an intelligent approach
to denomination design. Marathon can

Durability
be used for low denominations, while a

different substrate — designed less for
durability and more for security — can
be used for high denominations. Both

papers have the same distinctive feel,
ensuring continuity between
denominations.
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circulation life. For added protection,
Marathon also is available with a preprint coating that improves soil
resistance in circulation without
adversely affecting the printing process.
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*Sources: U.S. Treasury Department, U.S. Federal Reserve System

Effectiveness

The cost-effectiveness of a banknote is determined by the initial purchase
price of the substrate plus the costs of printing, issuing and processing
over the life of the banknote. With a low purchase price, improved
circulation life and no hidden costs, Marathon is the cost-effective choice.
Marathon’s purchase price is the lowest among durable banknote
least three times less expensive than the cost of a plastic banknote
substrate. Long circulation life and security of supply ensure added savings
throughout the life of the banknote series.
Adopting the Marathon substrate is virtually risk-free and incurs no additional
issuing costs. Advantages of using Marathon include:
• Easy transition into circulation alongside existing paper banknotes.
• No re-education or training of money handlers and the public.
• No significant changes in banknote design.
• Continued use of publicly recognized, proven security features.
• No additional capital investments in banknote printing
equipment.
• No extra costs to modify banknote processing equipment.
As the average life-span of a banknote series design is five years,

Marathon is an economical choice.
Typical reissue
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COMPARING THE COSTS OF BANKNOTE SUBSTRATES
Typical banknote series are redesigned and reissued every
five years, at which point the new substrate design must
be purchased and introduced into circulation. Based on
purchase price and the average life-span of a series
design, Marathon durable substrate is clearly more costeffective than plastic and mould-made banknote
substrates. After five years, the high cost of plastic is never
recovered.

Cost of material

Cost-Effectiveness

substrates. For paper such as that used for the U.S. $1, Marathon is at
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Public Confidence
The performance of a banknote reflects the integrity
of its issuing bank. A successful currency creates
public confidence in the banknote’s value.
For generations, the look and feel of genuine
banknotes have been assimilated into the public’s
awareness. A change to the tactile quality of
banknotes can undermine the level of confidence in

Public confidence in its banknotes fosters
Economic Stability
Faith in the Issuing Authority
Perception of Value

the issuer and diminish the popularity and demand

Currency Exchange

of specific denominations within a banknote series.

Security

Circulated throughout the world, Marathon

International Prestige

banknotes have a distinctive and easily recognizable
tactile quality that retains — or can even restore —

National Identity

a public’s confidence in its currency.
Because they can be folded, stacked and sorted
manually or by machine like traditional paper
banknotes, Marathon banknotes are easily
introduced to an existing currency system. The slow,
difficult and expensive process to re-educate money
handlers and the general public is unnecessary.

Confidence

Effective and proven counterfeit deterrents, such as security
threads, fibers, planchettes and watermarks, can be incorporated in

Security

Marathon durable banknote substrate. These security features are
embedded in the substrate, rather than applied on its surface, and
are invisible to copiers and scanners, presenting a formidable
challenge to counterfeiters.
The supply of Marathon also is secure, manufactured using highly

Security
specialized technology and equipment that are not commercially

available. Plastic materials for banknotes are commercially available
and can be obtained by the public. Made solely for government

issuing authorities, Marathon cannot be reproduced through any

other papermaking process and is not used by any other industry.

Clerks, tellers and money handlers identify far more counterfeit
banknotes by feel than any other method. Because it feels
exactly the same as authentic banknotes, Marathon provides the
most widely used and successful overt security feature.

Marathon utilizes security features that are easy to authenticate and difficult
to replicate.
The distinctive feel of a Marathon paper banknote is in itself one of the most
important security features. Clerks, tellers and other money handlers — the
first line of defense against counterfeiters — rely on the feel of the notes as
their primary means to detect counterfeits. The general public is also quite
adept at sensing any variation from authentic banknote paper. A change in
substrate material can confuse money handlers and decrease their
efficiency in detecting counterfeits. Marathon feels the same as traditional
cotton banknotes.

Security threads and watermarks
embedded in Marathon durable
substrate fortify banknotes with
proven protection against
counterfeiters and an easy
method of public and automated
authentication.

Automatio
Marathon is compatible with existing banknote processing equipment. High-speed

Printability

money sorters, shredders, currency counters, bill acceptors, ATMs and vending
machines process Marathon substrate without modification. Marathon retains

stiffness better than traditional paper substrates, facilitating automated handling.
Introducing a different substrate, such as plastic, requires modifications to the

acceptance parameters, humidity and heat control, and stacking and destruction

processes — a significant cost for central banks as well as commercial banks and
businesses.

Marathon excels in printability. Compatible with existing
printing techniques, Marathon prints faster, flatter and with
less waste and better ink adhesion than other banknote
substrates. The same process control and inventory of
inks and equipment are used. No additional drying time is
needed, and no additional training of personnel or finishing
steps are necessary. For added savings in time and
overhead costs, Marathon is delivered in 10,000-sheet,
press-ready pallets that do not require manual processing.

Printability

Automation

Confidence
Public confidence in its banknotes fosters
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Faith in the Issuing Authority
Perception of Value
Currency Exchange
Security
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