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PACKAGING - COLOR IS FUNDAMENTAL!

• Average supermarket shopper is exposed to 42.000 
products during a 30 minutes shopping 

• 60% are impulse purchases 

• 80% of purchasing decisions are made in the store 

• The decision to pick up a package is made in less than 
3 seconds 

• Color is the main ingredient in this equation!
Packaging Research - Evaluating Consumer Reaction - Elliot C. Young - How to Tell If Your Packaging Will Sell Your Product - JoAnn Hines



VERY IMPORTANT STANDARDS
Viewing ISO	3664

Observer ASTM	E1499

Instrument ISO	13655

File	Format ISO	15930	–	series	(PDF/X-4)	1.7		
PDF/X-6	(ISO	32000)

Paper/Substrates ISO	15937

Proofing ISO	12647-7/8,	ISO	12646,	ISO	14861

Workflows ISO	TS	10128	/	CGATS.21

TVI	curve	correction ISO	18620:2016	(TVI	curve	exchange)

TVI	assessment ISO	5,	ISO	20654	(SCTV)

Printing ISO	12647	and	ISO	15339	families	

Inks ISO	2846,	CxF/x-4,	ISO	17972-4

Process	Control ISO	12647	&	ISO	19302



DEFINING 
CORRECTLY 
FROM THE 
BEGINNING…

PREPRESS



ISO 13655 - OUR PAPER HAS OBA!

ILLUMINATION/MEASURING METHOD

M0: legacy
M1: defined UV: D50
M2: UV-excluded
M3: polarized

ISO 3664:2009 (M1)

M1



ISO 12647-2:2013

STANDARD PRINTING CONDITIONS

• G7 gray balance based - CRPC 1 to 7 

• TVI curve based - Fogra51, Fogra52 and others that will be 
published



THE ACTUAL STANDARD IN PACKAGING

PDF/X-4

• ISO 15930-8  

• Based on Adobe PDF 1.6 

• Support for transparency, spot color, one output intent, layers, RGB, 
Lab, Gray, CMYK with profile 

• Doesn't support Multicolor profiles (cannot embed them) 

• Doesn't support in a standardized way CxF/X-4 

• The market is taking years to “absorb" the new features and this is a 
very good compromise format 

• BUT…



THE SUCCESSOR OF PDF/X -4

PDF/X-6

• ISO/CD 15930-9 Graphic Technology — Prepress digital data 
exchange using PDF — Part 9: Complete exchange of printing 
data (PDF/X-6)  

• First graphic arts PDF/X based on ISO 32000-2 

• Support for transparency, embedded Cxf/X-4 spot color, 
multiple output intents per doc (page), N-Color capability, and 
multi-platform support



THE SUCCESSOR OF PDF/X -4

PDF/X-6

• 3 levels of conformity: 

• PDF/X-6 

• PDF/X- 6p (externally referenced ICC profiles) 

• PDF/X-6n (n-channel color spaces CMYK + Orange, Green, Violet 

•  PDF/X-6n is very important for driving content to new 
conventional multicolor and ink jet presses using n-channel color 
spaces 

• PDF 2.0 will allow embedding n-channel ICC profile, which will be 
the basis for PDF/X-6n (today is not permitted/possible)



PRECISE DEFINITION OF SPOT COLORS

CXF/X-4

• ISO 17972-4 - Graphic technology — Colour data exchange 
format (CxF/X) — Part 4: Spot colour characterisation data (CxF/
X-4) 

• defines an exchange format for spectral measurement data of 
inks to provide a means to characterize spot colour inks and to 
exchange data about spot colors  

• will be used in PDF/X environments 

• define spot or process for multicolor process with precise 
transparency and SCTV (tone value increase)



PRECISE DEFINITION OF COLOR (SPOT AND PROCESS)

CXF/X-4

Developed to align with customer 
requirement - Actual INKS!

Spectral reading over white and over black
source: Steve Smiley



PRECISE DEFINITION OF COLOR (SPOT AND PROCESS)

CFX/X4 SPECTRAL COLOR DEFINITION

Color Definitions of Brand Colors – Physical and Digital

source: Steve Smiley



PRECISE DEFINITION OF COLOR (SPOT AND PROCESS)

CXF/X4

• CxF/X for Ink Formulation 

• Use CxF/X for ink formulation – Lowest Metameric Index - (Same 
Ingredients)

source: Steve Smiley



PRECISE DEFINITION OF COLOR (SPOT AND PROCESS)

CXF/X4

• Process control - in different processes

source: Steve Smiley



TVI FOR CXF/X -4

CFX/X-4 SPECTRAL COLOR WITH PROPER TVI CONTROL

ISO 20654 – Spot Color Tone Value

Murray-davis densitometric TVI (ISO 5)



MAKE THE TINTS BEHAVE!

ISO 20654 - SPOT COLOR TONE VALUE

• ISO/DIS 20654, Graphic Technology – Measurement and 
Calculation of Spot Colour Tone Value



STANDARD ACROSS MANUFACTURER

TVI CURVES - EXCHANGE

• ISO 18620, Graphic Technology – Tone response curve adjustment



ICC NOW SPEAKS SPECTRAL
ICCMAX

• Provides Support for the Packaging Industry 

• Allows measurement data using the CxF format 

• Spectral engine capable of calculating precise transformations for 
different illuminants 

• New encoding of Named colors to support tints 

• Brand owner can predict the metamerism over different illuminant 
of his packaging 

• Better pigments can produce less metameric results!



DIGITAL,  
OFFSET, 
FLEXO, 
GRAVURE,  
SILK

PRINTING



TVI BASED - VISUAL MATCH BETWEEN 2 CONFORM JOBS? 

CMYK+SPOT

• ISO 12647 family 

• Standardized materials (paper, ink primaries)  

• paper are likely not in conformance 

• Process control (TVI) 

• The resulting colors are “in conformance” 

• Spot in commercial range (only flat, no tints or overprints), 
agreement between buyer and producer 



G7 BASED - VISUAL MATCH BETWEEN 2 CONFORM JOBS!

CMYK+SPOT

• ISO 15339 family 

• Substrate adjusted - SCCA - Common appearance 

• Standard ink 

• Process control (G7) - Common appearance 

• Printing process in conformance if…



SUBSTRATE ADJUSTED - SCCA - COMMON APPEARANCE

ISO 15339 FAMILY

Flexo New Plate Technology

Flexo Narrow Web CRPC6

Wide Web Flexo CRPC5/6
Corrugated Flexo

Corrugated Cotton Top

All CMYK devices share  
a similar neutral value



SUBSTRATE ADJUSTED - SCCA - COMMON APPEARANCE

ISO 15339 FAMILY

CRPC1                     CRPC2              CRPC3               CRPC4             CRPC5             CRPC6               CRPC7

Newspaper           Flexo uncoated                                                Wide Web Flexo         Narrow Web Flexo
                                                                                                      Corrugated Coated     Flexo New Plate

Coldset                  Improved News       Uncoated          SCA               Publication           Sheetfed             Digital



ISO 15311 FAMILY - UNDER DEVELOPMENT

DIGITAL PRINTING

• ISO 15311 family 

• Print as a simulation of large anagogic printing condition: Fogra39 

• Simulation of traditional printing 

• Each the of product with its own quality level 

• Still under heavy debate!



EXPANDED 
COLOR GAMUT 
PRINTING

ECG



ECG

EXPANDED COLOR GAMUT

• inkset: CMYK+OGV+(W) 

• substrate: depends on process 

• process: Flexo, Offset, Gravure, Digital 

• Problems to be solved on standardized way: 

• ink primaries: transparency, hue, sequence 

• color management (iCCMax): ICC has to be spectral because of huge 
profiles and need for fast transformations 

• iCCMax makes precise calculations for different illuminants over packaging 

• CxF/X-4 to predict overprint spot over spot (and primaries)



SPOT COLORS AS GOOD AS POSSIBLE!

EXTENDED COLOR GAMUT

• HiFi Printing enables printers to add one or more inks (orange, 
green, blue or violet) to the conventional process inks (CMYK) in 
order to extend the color gamut of their press 

• 85%+ of Pantone colors are in CMYKOGV gamut



DONEC QUIS NUNC

COMPARING…



ANY SPOT WITHOUT CHANGING INKS

SPOT COLOR PRINTING WITH SPOT INKS

• With spot inks these six products require CMYK + 9 spot inks



COST, EFFICIENCY, SMALL RUNS

SPOT COLOR PRINTING WITHOUT SPOT INKS

• With process inks these six products require CMYKOGV inks only!

• CMYKOGV



COST, EFFICIENCY, SMALL RUNS

BENEFITS FOR PACKAGING AND LABEL PRINTERS

• Meet customer expectations and requirements for a vast majority of jobs 
without using spot inks 

• 6 labels can be printed in 1 job instead of 6 
• 7 printing units instead of 13 
• 1 Make Ready instead of 6 
• Shorts runs become possible and profitable 
• Requires accurate color management and process control



GET 
WHAT HE 
WANTS

CUSTOMER 
SATISFACTION



CXF/X -4

PRINT BUYER COLOR SPECIFICATIONS

• Aims and tolerances



CMYK+SPOT

COMMERCIAL PRINTING

• Aim: RPC, spot colors  

• Reality: process control with feedback from printed paper, APC



AUTOMATIC PILOT

PRINTING WITH ACP MATCHING RPC

• CRPCs being chased by APC 

• Adjustments in press, CTP curves or DLP in prepress

Data SetA

Color Definition: ISO 15339  

Proof: ISO 12647-7...

Calibration  

TVI   

TS10128  

ISO 12647...

Color  

Conformance  

ISO 19302

CGATSTR016

DGC Curves

RIP  

LUT

Color Management

PDF - Production Proof

Exchange

Data Set Printed Product  

Assessment

and Conformance

Prepress

Printing form

Press Room

Print Buyer  

Color

Design

Designer Proof Printing Process  

Calibration  

and Control

AA1
AA2 AA3 AA4

OA

OB
AB1

ICC CM: ISO 15076

Proof: ISO 12647-7... BA2

BA3 BA4



CONTROL OVER PRINTED MATTER

CUSTOMER REQUISITES

Print stability with  
manual process  control

Print stability with  in line 
process  control



PROCESS - PROCESS WITH PARTIAL OR FULL TRACEABILITY
REPORT



SPOT - WITH PARTIAL OR FULL TRACEABILITY
REPORT



Bruno Mortara

THANK YOU

bmortara@usp.br

mailto:bmortara@usp.br?subject=

