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Game Changer: “Digitalisierung im Verpackungsdruck”

Digital Printing Systems by the Heidelberg Group

Martin Leonhard

DOD | Waveform
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Digitaler Zusatznutzen im Verpackungsdruck H gaiius

A Hoidelberg Group Company

1. Use Case A: Digitaler Faltschachteldruck bei Philip Morris International

2. Use Case B: Digitale Bedruckung von Tubenlaminat

© Gallus Ferd. Rilesch AG
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Customer Benefits using Digital Printing for Packaging? = gallgs

Principal Digital Value Propositions

#2 — Less INVENTORY
tools, labels, .... — #1 — Higher REACTIVITY

= less admin and waste = Delivery time < 5 days

Inventory®l
#4 — Late Stage Customization
Insetting, Versioning
Regionalisation,.... i :
=> Hybrid approach.... =
#5 — New APPLICATIONS : #3 — EXTENDED BATCH
Event Marketing, Personalisation, Different artwork but
Games, ... :
’ same die & substrate...
= requires data handling 9 no change over!

Source: IT Strategies 2015

© Gallus Ferd. Rilesch AG | Titel der Présentation (“Einfiigen > Kopf- und Fulizeile")
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" More than 100 SKUs & GTPs
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1 E==E===E==E===Simultaneous WORLDWIDE
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o ... up to 15+ Flavors
SKUs — Stock Keeping Units = Y . ) .
GTPs - Good to Prints i F UH‘H \|”H|_H5
© 2021 Philip Morris International and/ or its affiliates. All rights reserved. INTERNATIONAL

NOW,
more than ever we need:

Flexibility Agility S2M

PHILIP MORRIS

S2M: Speed-To-Market L A
INTERNATIONAL

Confidential. ©2021 Philip Morris International and/ or its affiliates. All rights reserved.
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PMI’s 1%t Folding Carton Digital Press
Gallus LabelFire Hybrid

Digital

Digital Printing Unit
8 Colors

Cold Foil Embellishment
Flexo Units Unit
il il -
A K ry v DM D ' D% Crease/ 2
ol CuFLaser =
I Equipment g
Flexo Units Embossing .
CONCEPT VALIDATION — Digital color — Approved - Commercial
AFTER 12 MONTH standards designs production
PHILIP MORRIS
Confidential. ©2021 Philip Morris International and/ or its affiliates. All rights reserved. INTERNATIONAL
Perfect data + fast response = Success at Retail
Agility is The ability to See and The capability to Act
& DIGICHAIN
@ N © / v Digital Press
C<l DIGICHAIN
m ((( ))) ©
g -—“—-"__:::;» ----- " @ S micteLag - Digital Press
A & | DIGICHAIN
D & | DIGICHAIN
® PRINT Digital Press
‘ Sync Hub ] ‘ DigiChain J
End-2-End Demand & From Catalogue to Finished Goods
Supply Planning in7 days
PHILIP MORRIS
INTERNATIONAL

Confidential. ©2021 Philip Morris International and/ or its affiliates. All rights reserved.
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2020: What we meant with«Industrial Ink-Jet Printing»... . gallus

A Hoidelberg Group Company

Digital Folding Carton Printing:
7¢ @ 70mpm
24/7 (4 shift) operations
> 400’°000rm/week/press
10’000 liter p.a.
< 6% unplanned downtime

© Gallus Ferd. Rilesch AG | Martin Leonhard | April 2022

Digitaler Zusatznutzen im Verpackungsdruck H 95!"“?
1. Use Case A: Digitaler Faltschachteldruck bei Philip Morris International
2. Use Case B: Digitale Bedruckung von Tubenlaminat
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BUT ... Standard UV Ink Jet Ink faces Design Limitations - gallus

A Hoidelberg Group Company

How to overcome
Design Limitations
because of Brittleness
of cured UV Ink Jet Ink?

© Gallus Ferd. Rilesch AG | Martin Leonhard | April 2022
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«Flexible Ink» Co-Development Project PMI;HDM H ga||us

A Hoidelberg Group Company

01/2019 05/2021 3 year R&D project- 01/2022

Proj(;ct Start 53x SKU sujets: (+ 66x versions) After 6 months =
«Flexible UV InkJet Inks» [approx. 8 mio.blanks | >400 bobbins | >9ookm ] UVFo1 Approval for
for FC Converting FC Conversion | Ink Cracking «Commercial Production»
Machinability | Packer Test
Print Quality|Color Matching

Heat Resistance|Abrasion|

Spring Back force|Odor|Tracability...
Stability Printing System (long runs)
Ink Curing at 7ompm

Cleaning Frequency

Aging (>7 mo passed)

Sensory (Smoker Panel)

RCTA (Regulatory Compliance &
Toxical Assessment)

Ink Qualification
Started by PMI

NERRRRE RERAE

© Gallus Ferd. Rilesch AG | Martin Leonhard | April 2022
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«Flexible Ink» Co-Development PMI|HDM

Modified Labelfire Press & Prepress:
= Reduced Droplet Size
(Prinect w/ volume based color management)
* UVLED Curing
= Inert Curing Conditions
(<500ppm| 510L/min)
= «Chemical resistant» Ink supply system

© Gallus Ferd. Riesch AG | Martin Leonhard | April 2022

Feasibility Study ,,Flexible Ink 4 Tubes*

Introduction
Martin Leonhard

COSMETIC
TUBE

H=ID=LB=RG
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(1}
H gatius
A Heidelberg Group Company

Innovative «Flexible Ink System» UVFo1:
Choice of Ingredients to meet requirements of:

Swiss Ordinance edition (01.05.2017) - lists A & B
REACH - EC No. 1907/2006

RoHS - Directive 2011/65/EU — and

Directive 2015/863/EU

Formulation according to EuPIA exclusion policy

Production according to GMP guidelines

No confirmed Food Safety for labels

(overall migration trigger values are not met)

H galius
A Heidelberg Group Comparny
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Feasibility Study «London» | Flexible Ink on Tube Laminate H . 9ailus
11/2021 01/2022 02/2022 04/2022
Permapack AG Initial Print Tests 4x Substrates Industrial Partner Soft
(Tube Laminate Converter) (500lfm => Tubes): = Industrial test procedures Launch

= Real Customer Jobs

= Specs for Primer-and-OPV
= Benchmark Prints

= Tube making Know-how

= PBL|350u|White

= ABL|350u|Silver

= Papertube|333u|White
= PPj|300p|Transparent

= Tube making (10x 300pcs)
on «AISA Saesa 100 H»

= Test Evaluation|Benchmark
- Digital vs. (LF & HP)

© Gallus Ferd. Rilesch AG Martin Leonhard | April 2022
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Comparison Gallus Flexo to Gallus Digital| Test Results (as of Feb .22)

Test Set-Up:

- Conventional (RCS)

Actual Status:
Business Case|TCO Calculation
Verification Solution Space

(Laminate|Pouches|Sachets)
Go-to-market & Demo Facility
Cooperation w/ Industry Partners ...

n
gaiius

A Hoidelberg Group Company

H

= Digital Gallus Labelfire Prints @ 50mpm compared to Conventional UV Flexo Gallus RCS Prints
= 2x REAL customer jobs |4x tube substrates w/o primer | 10x 300 = 3’000 tubes produced (50mm 200ml)

Abrasion Adhesion Scratch Water Aceton Aging 1
Tape Test Test Crease Test Test 5x 180 degl ee

PBL|350u] White 1 —very good
Gallus Labelfire
ABL|350p] Silver 1 —very good
Gallus Labelfire

Paper|333u|White
Gallus Labelfire

PP*! 300p| Trans
Gallus Labelfire

*PP substrates are UV radiation sensitive: will become brittle with too heavy UV radiation dose => application development required

1 —very good

1 —very good

1 —very good 1 —very good

1 —very good 1 —very good

1 —very good 1 —very good

1 —very good 1 —very good

Aging 2
10x sharp edge
1 —very good

1 —very good 1 —very good

1 —very good 1 —very good 2i3 1 —very good
1 —very good 1 —very good 2 1 —very good
1 —very good 1 —very good 4 1 —very good

DIGITAL Print Quality, Resistance and Machinability is comparable to Flexo.

© Gallus Ferd. Rilesch AG
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H gallus

A Hoidelberg Group Company

Gallus Demo Tubes ,,PICS* — only seeing is believing...

Quality in all layel
wrd o0 the Gallus: o

© Gallus Ferd. Rilesch AG
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Reference Configuration Labelfire «Tube-Edition» H gallus
/ﬁ_ — — N
:] ¥ — : 7 spmd\e.é'\.
'Im”_“j‘._"nn. ‘ —@7 |
——— - BUH
3200 1600 1595

25m Webpath Un- to Rewind

om Waste "Brand Change" (Job Container)
15m Waste "Brand Change" (Digital only)
20m Change over — new substrate

= 8¢ DPU (flexible Ink)

= 3x Corona

= 2x Flexo Print Unit

= 2x UVLED Curing

= Nitrogen Supply to be provided by customer

s50om Change over — (Digital & 2-4x Flexo)

"Budget Price" Labelfire @ EUR 1'950k
UVFo1 @ 73 €/liter (ex-works)

© Gallus Ferd. Ruesch AG | Martin Leonhard | April 2022
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«Show me where the money is!»
TCO Calculations.... Example A

Yellow

PANTONE 1345C

PANTON

Semi Matt Vamish

die cut

Area Coverage

% 50

Area Coverage /%] Selection

—
—
rp——

01 Ink
02 Ink
02 Ink

© Gallus Ferd. Rilesch AG | Martin Leonhard | April 2022
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Area Coverage

Ink Consumption

productions costs per 1000 labels [€]

uam
i

. ] .
i t s
- . '
I L
: '
I . |
| \
n \
. . A
i 100 .
t
- 10008
Color Ink Consumption/ ml
sam
Cyan 380
Magenta 838
Yellow 2089
Black .
000 s
075
White 1498
Tota 76.18

Color frea Coverage /W] Selection
Cyan 01 Ink
Magenta 02 Ink
Yellow 02 Ink
Black 161
White 51
Gloss Vamish 94

03
PANTONE 134 89.5
PANTONE 512C 35
Semi Matt Vamish 882
die cut 00
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H gallus

A Hoidelberg Group Company

- -RC5330

HP 6900 + ABG

igital-Labelfire 340

-+ Fond in Flexo-Labelfire
340

Ink Consumption

tal: 76.18 mi

Color Ink Consumption / ml
Cyan 380

Magenta 8.38

Yellow 2089

Black 1467

Orange 1272

Green 0.00

Violet 075

White 1498

Tota 76.18

H gallus

A Hoidelberg Group Company

Example A

10
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From AtoZ o gallus
Digital Packaging Solutions from a Single Source S

UV Ink Applications: Prepress:
seperation/

= UVoz2- All Purpose

. . screen
= UVLM - Low Migration
= UVFo1 - Flexible Ink

GMP

detection
and

compensa

-tion

© Gallus Ferd. Rilesch AG
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Game Changer: “Digitalisierung im Verpackungsdruck”

Digital Printing Systems by the Heidelberg Group

Martin Leonhard
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