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An innovative manufacturing technology
combined with premier raw materials deliver
a unique set of characteristics.

They address the rising challenges of the
flexible packaging industry and stretch
the limits of your solutions today.

SealTOUGH™ is a new technology by Jindal Fims
which utilizes our superior bi-orientation process to
deliver a unique co-extruded polyethylene film. It is
designed for lamination and can be used in mono-
web structures. Driven by its unique set of properties,
SealTOUGH™ offers you the opportunity for fully
recyclable all-PE-material solutions.

SealTOUGH™ is developed to satisfy ever increasing
customer demands.
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: Packaging performance : Puncture resistance
SealTOUGH™ helps to improve SealTOUGH™ boosts the puncture
your packaging performance by resistance of your laminates both
downgauging film structures while at ambient and low temperature
minimizing product packaging conditions.
failures and reducing the number
of laminate layers. —o0  Replacement of OPA//PE laminates where

OPA is used for puncture resistance by OPP or
PET//SealTOUGH laminates. These solutions

——o0  Improved mechanical performance enables film offer similar and even superior puncture
structures to be downgauged by up to 45% resistance and overall packaging performance
resulting in significant savings of the overall
——0  Exceptional flex-crack resistance laminate cost

(according to Gelbo-Flex testing)
—0  Replacement of blown polyethylene films, while
achieving significant downgauging

—0  SealTOUGH is a perfect fit for demanding
applications like frozen or chilled foods and
dairy products
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Product shelf-life

SealTOUGH™ extends product
shelf-life by improving seal
integrity, while offering superior low
temperature performance allowing
to reduce sealing bar temperature
settings.

A combination of a high performance & a low
seal initiation temperature layer to save energy

High seal strength at low sealing temperatures
offers a broad operating window

Lap sealabilty to, amongst others, Jindal

Films Bicor™ 19MB440 generates savings by
reducing packaging material use and improving
packaging performance

Optionally providing barrier performance for
water vapor, oxygen, aroma and mineral oils to
protect and preserve food products
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— PET or OPP//SealTOUGH upper limit
(typically high thickness XE)

— 12PET//30LLDPE (80% C8)

—— PET or OPP//SealTOUGH lower limit
(typically low thickness XE)

— 12PET//30LLDPE
(metallocene C6 rich)

Processability

SealTOUGH™ provides excellent
processability- compared to blown
PE - for all your converting steps —
printing, coating and lamination.

Narrow distribution of film thickness over width
and length

Improved modulus & reduced elongation in
machine direction

Controlled slip properties
Outstanding printability

Better color registration than PE blown or cast
films

Outstanding printing performance even using
rotogravure technology with significant line
speed optimization compared to blown PE films

Color registration performance close to BOPP
films
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High quality PE Film SealTOUGH™18XE400

Printing test performed at BOBST



Mechanical performance

SealTOUGH™ offers superior
mechanical performance compared
to blown PE films.

Due to Jindal Films” bi-orientation
process the mechanical properties
are significantly improved.

E-modulus, stress at break, puncture resistance
and dart drop outperform the properties of
blown LLDPE films guaranteeing outstanding
protection of packaged goods

High stiffness and tensile strength improve
processability on converting lines

Low haze level of SealTOUGH™ improves
product visibility on the shelf.

MECHANICAL PROPERTIES

Elongation at Break - MD
400%
300%

Dart Drop )
Resistance 200% Yield

0/

Puncture E-Modulus-MD
Resistance

Tensile Stress - MD

@ 30 micron blown film LLDPE @ SealTHOUGH 18 XE400
SealTHOUGH 23 XE400 @ SealTHOUGH 30 XE400

Easy-to-open packaging

SealTOUGH™ enables easy-to-
open packaging through low tear
propagation force (e.g. from a

notch).

Optimized tear propagation force reduces
the amount of energy needed to open the
packaging bag

Monoweb

Premium-quality feel of your packaging by
doubling the stiffness using SealTOUGH™ at
the same thickness as blown PE film

SealTOUGH™ provides the opportunity to
lower up to 25% of the film thickness without
affecting stiffness

Even higher downgauging rates in the final

packaging are technically possible but have an
impact on stiffness

Relative Stiffness (%)
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: Committed to the
packaging industry

HEAVYWEIGHT PERFORMANCE.
LIGHTWEIGHT PACKAGE.

HEAVYWEIGHT PERFORMANCE. LIGHTWEIGHT PACKAGE.

Seal TOUGH™

Jindal

Films

11, Rue de I'Industrie
8399 Windhof
Luxembourg

T. +352 45 1022211
info@jindalfilms.com

www.jindalfilms.com =

© 2018 Jindal Films. Jindal Films. Jindal Films, the Jindal Films’ logo, and other product or service names used herein are trademarks of Jindal Films, unless indicated otherwise. You may not upload,
display, publish, license, post, point to, frame, transmit or distribute either this document or its information, whether in whole or in part, without Jindal Films’ prior written authorization. To the extent
Jindal Films provides prior written authorization, the user may use the document or its information only if the document is unaltered and complete, including all of its headers, footers, disclaimers and
other information. Any data included herein may be based upon: analyses of representative samples and not the actual product shipped, typical values, or otherwise. The information in this document
relates only to the named product or materials when not in combination with any other product or materials. We base the information on data believed to be reliable, but we do not represent, warrant,
or otherwise guarantee the accuracy, reliability, or completeness of this information; nor do we warrant, expressly or impliedly, the merchantability, fitness for a particular purpose, freedom from patent
infringement, or suitability of the products, materials or processes described. The user is solely responsible for all determinations regarding any use of material or product and any process in its territories
of interest. We expressly disclaim liability for any loss, damage or injury directly or indirectly suffered or incurred as a result of, or related to, anyone using or relying on any of the information in this
document. This document is not an endorsement of any non-Jindal Films’ product or process, and we expressly disclaim any contrary implication. The terms “we,” “our,” “Jindal Films” and “Jindal” are
each used for convenience, and may include Films Americas LLC, Jindal Films Americas LLC, Films Europe S.4r.l., Jindal Films Virton SPRL, Jindal Films India Ltd., or any companies affiliated with them in
the production and sale of film products. There are a number of such affiliated companies, some with names including “Jindal” or “Films” and some not. Neither these terms and conditions, nor anything
else in this document, is intended to override or supersede the legal separateness of those affiliated companies and responsibility for local action and accountability remains with them.



