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Lamination Indigo

Pack Ready

Subject: Pack Ready validation test report for

COSMO (film supplier) / KARLVILLE trial

Date January 21,2020

(Supplier & Product) : COSMO BOPP 25.5um - SUBMITTED FOR EVALUATION

Requirements:

1. Roll Details:
In Table 1 list number of rolls, size of rolls and details of all thermal lamination films including product
codes, corona treatment, additives (if applicable) etc...
2. SAMPLES to be sent tolsrael:
a. 70m (230ft.) of laminated material (see test protocol supplied by HP-Indigo R&D)
b. Pouching: Karlville to send pouches of the laminated film — N/A

Procedure:

Roll Details and condition: Each of the produced rolls underwent an incoming inspection and tested for:
» Visualinspection: Record general condition and/or any defects (coating quality, visual
defects) & Curling
» Constructions: Each construction shall be listed along with all pertinent details captured in Table 2

Production /summary: Run lamination test based on test protocol supplied by HP R&D. fill Table 3 for
process parameters.
» LBS testing: Each construction will be subject to Lamination Bond Strength (LBS)
measurements as indicated in the test protocol. LBS measurements will be performed as follows:
« Immediately after the lamination (to be performed by Karlville)
« 24 hours after the lamination (to be performed by Karlville)
« 2-4 weeks after the lamination (to be performed in parallel by Karlville & HP-Indigo R&D @ Israel)
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Table 1 — Roll details:

. Resin Thickness Roll width Corona .
Product code Material EMA or EVA  [um] [mm] treatment [Y/N] Additives
25.5 PCT-2(DL) HS BOPP EVA 25.5 750 YES N/A
THERMAL GLOSS

Table 2 - Production summary & experimental details:

. Surface / TAP substrat TAP ontop Total
EXP. # Printed substrate reverse print substrate or 2’nd Thickness [um]
RS-010 BOPP 25.5um SURFACE COSMO BOPP THERMAL HS TOP 51
GLOSS

Table 3 - Process parameters:

Nip Lamination Corona Corona Wrapping Tension Tension Tension Tension Pressure

temperature speed on TAP onprint angle print tap RW infeed [Bar]
[°C] [m/min] (W] (W] [deg.] [kal [kd] [kd] [kal LR

RS-010 | 115 50 2.0 2.0 75 8.0 2.0 10.0 8.0 .5/.5 | 50

1. Pre-lamination - film inspection remarks:
b Curling score (in cm TD and MD): Good
» Thermal active layer coating quality: Good
b Visual defects: N/A
» Comments:
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2. Post lamination results:

AVG. LBS [N/in] (Failure mode*)

Composition Leftside of hotdrum  Right side of hotdrum [EEEIE STV

(O GS

PathCh Pﬁtgh Pa}t]ch Paztgh Pa}tgh Pat]d]1 Curling Wrinkles Pinching

RS-010 MET-BOPP HS / INK / t=0 6.4 6.3 TEAR 7.8 7.4 TEAR
BOPP N/A N/A N/A

t=24 59 6.1 TEAR 7.4 8.4 TEAR

* The abbreviations of the failure modes stand for the following:
NT — No transfer of ink from the printed substrate to laminated substrate
TT —Total transfer of ink from the printed substrate to laminated substrate
PT —Partial Transfer of ink from the printed substrate (write the percentage ofink remaining onthe
printed substrate)
PTT — Partial TAP transfer from the Pack Ready film
TTT — Total TAP Transfer from the Pack Ready film to the printed substrate

3. Sealing bond strength results:

Dwell time SBS [N/in]

[sec] 120C  130C  140C  150C  160C

0.5 DL DL DL DL 1.4
RS-010 BOPP GLOSS/INK/HS BOPP HS -BOPP

1 DL DL DL 47 4.7

0.5

1

Proprietary and Confidential Page 4



4 Pack Ready @
- Lamination

4. Sealed are appearance:

Dwell time SBS [N/in]
[sec] 120C  130C  140C  150C  160C
RS-010 BOPP GLOSS/INK/HS BOPP HS-BOPP
Color code reflects property rating: . Red=Bad Yellow=Moderate . Green = Good

COF Testwill be done for each laminated sample, and comparison to the non-laminated thermal film

» InHFFS (horizontal form fills and seal) systems, too much friction of the sealant side of the film can lead

to film dragging or jamming as it passes over metal plates.

» InVFFS (vertical form fills and seal) systems, too much friction of the sealant side of the film can cause
poor film feeding over metal forming collars, inconsistent package sizes, and squealing.

COF TESTS CRITERIA

COF <0.2 or >0.4

VFFS 0.2-04

HFFS TBD TBD
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EXP #: RS-010 Inside to inside (seal) Out to Out (print)
#1 0.36 0.18
#2 0.41 0.23
Laminated
construction : #3 0.41 0.36
COSMO 25.5 um HS
BOPP/BOPP 25.5um
HS BOPP SURFACE #4 0.13 0.27
PRINTED
AVG 0.34 0.26
STD 0.11 0.08
TEST ON NON-LAMINATED FILM WILL BE DONE ON EMPTY SIDE
#1 0.27
#2 0.18
Non-Laminated #3 0.27
thermal film:
COSMO HS 25.5 44 0.18
BOPP
AVG 0.23
STD 0.05
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Curling post lamination 5mm in TD direction

Thermal Lamination Film \
BOPP Gloss

PCT-2(DL)

red to Enhance

COSMOFILMS

Enginee.

&

Technical Data Sheet

Cosmo Films Limited
110,028,

1008.0LF Towsr -A, Jassls District Carire, Naw Dalty India, T + 911149 46 48 49,
Emad |
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SURFACE PRINTED HS BOPP - TDS

Bicor™ 100 BSR-ONE Jlnd;a..!
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Legal Statement
Contact your Jindal Films Customer Service Representative for potential food contact application compliance (e.g. FDA. EU. HPFE)
Thas prodoct is not mtended for use in medical applicatons and should Nol be wsed N any Such apolicstons.

Processing Statemeant

« BSR-ONE comnlains a non-migratory slip system. Do not retreat
- Priming is generally required when running water-bassd inks and adghesives with BESR-OMNE  Consull yous Jindal Firms Technical

Service Representatve or supglier.
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Typical properfies: these are nol bo be construed as specificalians.
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Thermal film COF test results

MT-2500 Statistics
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Laminated film COF test results print to print /

MT-2500 Statistics
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Laminated film COF test results seal to seal / in to in
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Post lamination LBS test results:
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LBS test results 24 hours post lamination
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SBS 150C /1.0 DWELL TIME
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160C / 0.5
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160C / 1.0 DWELL TIME
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Summary:

A thermal adhesive polymer (EVA) 25.5 um BOPP Gloss from Cosmo was used and laminated over
a surface printed HS BOPP.

Appearance, LBS and SBS values of the laminated material exceeded the acceptance criteria when
using the parameters listed in Table #3.

Overall, the Cosmo BOPP with EVA TAP resin laminated to a surface printed BOPP pass the
feasibility trial for resulting in good LBS, SBS and COF values along with good appearance and

rapid set up (less than 50 M).

We recommend sealing at 150C and 1.0 seconds dwell time.
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