
An introduction to 
what is ink
Dr. David Biro 

July 27, 2026



Key communication developments in human history

Language Development: 
• Writing Systems
• Printing Press
• Telephone
• Radio and Television
• Internet

Presenter Notes
Presentation Notes
Human communication has evolved significantly over time, with several key developments marking major milestones:
Language Development: The creation of spoken languages allowed early humans to communicate complex ideas and emotions, facilitating social organization and cooperation.
Writing Systems: The invention of writing, such as cuneiform in Mesopotamia and hieroglyphics in Egypt, enabled the recording of information, history, and culture, which could be passed down through generations.
Printing Press: Johannes Gutenberg's invention of the printing press in the 15th century revolutionized the dissemination of information, making books and written materials more accessible and fostering the spread of knowledge.
Telegraph: The telegraph, developed in the 19th century, allowed for long-distance communication using Morse code, significantly speeding up the exchange of information.
Telephone: Alexander Graham Bell's invention of the telephone in 1876 enabled real-time voice communication over long distances, transforming personal and business communication.
Radio and Television: The advent of radio and television in the early 20th century brought news, entertainment, and educational content to a wide audience, shaping public opinion and culture.
Internet: The development of the internet in the late 20th century has had a profound impact on communication, connecting people globally and providing instant access to information.
Social Media: Platforms like Facebook, Twitter, and Instagram have transformed how people interact, share information, and form communities, influencing social dynamics and communication patterns.




One Human Component

Imagination



Why is this important?

• Printing created the first “network” where knowledge 
could be shared beyond the immediate community

• This in turn lead to the key changes of “Renaissance” 
“Reformation” and the “Scientific Revolution”

• Depending on your point of view, printing ink is the 
most important of all components

• Why? – Without it there is NO visible image which 
after all, is the key point of printing

Presenter Notes
Presentation Notes
Absolutely! The printing press was revolutionary in creating the first "network" for sharing knowledge. Before its invention, information was primarily shared orally or through handwritten manuscripts, which were time-consuming to produce and limited in distribution.
With the printing press, books, pamphlets, and other written materials could be mass-produced, making knowledge more accessible to a broader audience. This facilitated the spread of ideas, literacy, and education, and played a crucial role in significant historical movements such as the Renaissance, the Reformation, and the Scientific Revolution.
It's fascinating to think about how this early "network" laid the groundwork for the interconnected world we live in today




A QUICK HISTORY



• First inks were made in China (300-
500 BC)

• Used for Writing/calligraphy using a 
brush

• Water based inks were made from 
soot mixed into animal glue

• Ink sticks and ink stone

The History

Presenter Notes
Presentation Notes
First inks were made in China (300-500 BC)��Used for Writing/calligraphy using a brush��Water based inks were made from soot mixed into animal glue��Ink sticks and ink stone



The History

• Inks were first used for writing in 
europe (with quills) for religious and 
legal books and documents

• Closely related to the church
• Hand reproduction of religious texts 

by monks

Presenter Notes
Presentation Notes
Insert picture of medieval bible 




The History

• The first practical printing press was invented by 
Gutenberg around 1450 based on a wine press

• He invented metallic moveable type

• What is not well known is that he also invented the 
first “modern” printing ink



The History



• Key components of 
LETTERPRESS printing

• Moveable type
• Printing Press
• Substrate
• Ink

Show picture of moveable type letterpress 

The History

Presenter Notes
Presentation Notes
Letterpress printing is a traditional technique that involves several key components:
Type: Individual letters, numbers, and symbols made from metal or wood. These are arranged to form words and sentences.
Composing Stick: A handheld tool used by the printer to assemble lines of type.
Form: The assembled type, locked into a frame called a chase, ready for printing.
Ink: Applied to the type using rollers. The ink must be of the right consistency to transfer cleanly to paper.
Press: The machine that applies pressure to transfer ink from the type to the paper. There are various types of presses, including platen presses and cylinder presses.
Paper: The medium onto which the ink is transferred. The quality and type of paper can affect the final print.
Make-ready: The process of preparing the press for printing, including adjusting the pressure and ensuring the type is evenly inked.
Impression: The actual printing process where the press applies pressure to transfer the inked type onto the paper.
Letterpress printing is known for its tactile quality and the slight indentation it leaves on the paper, giving it a distinct and elegant appearance.




• Gutenberg came up with a working ink formula based 
on lampblack (soot), vegetable oil and beef tallow

• Although moveable type was claimed as the key 
invention, if the ink hadn’t worked correctly - the 
process would have failed

• For many years until automation crept into the 
process during the industrial revolution, changes to 
inks were minor and, since the ink was made by the 
printer himself, they were highly varied and kept as 
“secrets”

The History



• The industrial revolution changed this
• In the early 1800’s the first true printing ink companies were 

established:

    - charles lorrileux – paris
    - george morrill – usa (ma)
    - coates brothers – uk

• The descendants of these companies can be traced to the 
present day where they exist as part of the largest multi-
national ink conglomerate

The History



The History



• The increase in speed of innovation required separate ink companies 
with the necessary resources to keep up with – or even lead, the printing 
industry into the future.

• Despite the innovations taking place, even into the 1950’s there was 
something of a “black art” stigma attached to inks.

• Printers still added their “secret sauce” to basic inks because it made the 
product work “better” on their specific press!

• It was around this time that ink making truly changed and became a 
science.

• Much of that change can be traced to the origination of the summer 
course at Lehigh university and the City&Guilds ink technology program 
in the United Kingdom.

The History



These courses, along with the formation of NPIRI were started 
and supported by several great technical members of our 
industry and their names remain well known even today:
  

The History

  
Carlick    Leach
Zettlemoyer   Idle
Schaeffer    Bates
Eriksen    Larsen
Fetsko    Gerlach
Bassemir



• It is important to note that printing ink remains one of the great 
bargains of modern technology.

• Even today - with few exceptions, ink represents only 3-5% of 
the total cost of a printed job.

• What it enables an art director and printer to achieve in “value 
added” is highly cost effective

The History



The Impact
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The impact



So… what exactly is a 
printing ink?



Primarily, ink serves as a filter

It achieves this by selectively removing some wavelength 
components from a light source (be it the sun, a lightbulb or a 
candle) that would normally be reflected back to the eye from the 
substrate surface.



Color is explained by 2 theories:
• Additive Color Theory
• Subtractive Color Theory

Color Theory



Additive Color Theory

RED + GREEN + BLUE = 
WHITE 

Example :  Color TV or 
Monitor

Color Theory



Subtractive Color Theory

CYAN + MAGENTA + YELLOW 
= BLACK

Example :  Color Printing 

Color Theory

Substrate                                   Substrate



• As we noted previously, the first inks were BLACK so that 
almost all the light was filtered out by them.

• This provided good contrast on parchment or vellum even 
when viewed under candlelight

Key ink properties



The second key component of an ink is that it must “accurately 
conform to a predetermined image or design” in order to be able 
to communicate something visually to the viewing subject.

Without these two key properties… it ain’t an ink!!!!

Key ink properties



Provides contrast, but does not function properly 

Presenter Notes
Presentation Notes
Dave, I’m not sure of the purpose of this image. SLM




Provides contrast , delivers message

Presenter Notes
Presentation Notes
Dave, I’m not sure of the purpose of this image. SLM



• Over time we have added many more requirements 
that a modern printing ink has to meet:

• Withstand the printing process
• Drying method
• Printing speed
• Chemical and other resistance
• Non-toxic
• Non migration
• Adhesion to different substrates
• Electroconductivity
• Remain “invisible” as ink

Key ink properties



In the next few days you will learn a lot of the nuances, 
chemistry, physics and techniques that go into modern ink 
making. 

But remember…
Ink is above all a light filter and must faithfully follow an 
image.

These are the two great requirements

Key ink properties
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Printing Processes
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Printing Processes and Workflow
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Workflow



Enjoy the course!

Enjoy the course!

Presenter Notes
Presentation Notes

Thanks for the oppty!

Discuss recent NPIRI Board meeting in our  Atlanta office.   One of our two face to face meetings -  great participation  from member companies both from  a Technical and regulatory perspective.
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