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AGILITY™ PERFORMANCE LDPE —
MEET THE GROWING FAMILY

AGILITY™ Performance LDPE resins are designed to challenge the limits and
bring the best performance attributes of conventional autoclave and tubular into
one resin, offering customers a sustainable, long-term solution meeting and
exceeding the performance targets of conventional autoclave LDPE resins. Dow
has integrated this technology with its expanding global manufacturing footprint
inthe U.S. Gulf Coast to provide global solutions for customers and industry.

Based on Dow’s novel patented advanced tubular technology, AGILITY™ resins
are a new generation of packaging resins developed to meet industry needs
for higher line speed and optimal material use as well as to offer an improved
long-term supply versus autoclave technology.

The LDPE global market is projected to grow 2.8% annually until 2025,
while at the same time autoclave technology will be growing slower than the
market due to old asset closures.’

AGILITY™ resins have proven to deliver improved performance

standards not only for extrusion coating and lamination, but also for
cast and blown films and foams covering a wide range of applications:

* Extrusion coatings for beverages, consumer and industrial packaging
* Extrusion laminates for food, pharma and medical packaging

* Performance polyolefin foams for protective logistics packaging

* Lamination films for food, beverages, home and personal care goods
* Collation shrink films for consumer packaging

* Agricultural films

* Frozen food packaging

* Stand-up pouches

Source: IHS Global PE report, 2015
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Commercial

Product

Table 1: Overview of AGILITY™ Performance LDPE Resins

Applications

Additives

Extrusion

AGILITY™ 1000
Performance LDPE

AGILITY™ 1001
Performance LDPE

AGILITY™ 1002
Performance LDPE

AGILITY™ 1021
Performance LDPE

AGILITY™ 1022
Performance LDPE

AGILITY™ 2001
Performance LDPE

NEW!
AGILITY™ 1200
Performance LDPE

NEW!
AGILITY™ EC 7000
Performance LDPE

NEW!
AGILITY™EC 7220
Performance LDPE

NEW!
AGILITY™EC 7080
Performance LDPE

Agricultural films
Food packaging and lamination films
Shrink films

Stretch films for logistics packaging

Food packaging and lamination films

Protective foams for protective packaging
Food packaging and lamination films

Bread bags

High clarity collation shrink film

Agricultural films
Food packaging and lamination films
Shrink films

Board laminates for liquid beverages
and semi-solid food

Tableware

Food sachets

Pouches for food and pharma
Release liners for labels

Imaging paper

Medium to high density foams for
protective packaging

Paper and board coating and lamination
for liquid board laminates and pouches
where packaging integrity for shelf-life
is key

Very low density foams for
protective packaging

Paper and board coating and lamination,
especially sachets for food packaging
where fast packaging speed is key

. Melt Index Density Product
Benefits .
dg/min g/cm?®
0.18 0.920 None
0.65 0.920 None
Improved
output/mechanics 0.65 0.921 AB
1.85 0.920 None
1.85 0.921 S/AB
Improved output/ 0.25 0924  None

mechanics/optics balance

High performance blending
partner for LLDPE resins such

as INNATE™ Precision Packaging
Resins, ELITE™ Enhanced
Polyethylene (EPE) and
DOWLEX™ Polyethylene for
improved output and mechanics

High speed/light weights for
extrusion coating & lamination

Very smooth surface
finishing foams for
protective packaging

High performance blending partner

for ELITE™ EPE for high speed/

light weights extrusion coating &

lamination 5 None

Light foams for
protective packaging

Very high speed/light weights for

extrusion coating & lamination 8.0 None

AGILITY™ 1000, 1001, 1002, 1021, 1022, 1200, 2001 — NAA and LAA, for other regions availability check sales representative

AGILITY™ EC 7000, EC 7220 and EC 7080 — global
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Technology

Blown Films

Blown Films

Blown Films

Blown and
Cast Films

Blown and
Cast Films

Blown Films

Blown Films

Extrusion
Coating &
Lamination/
Polyolefin
Foams

Extrusion
Coating &
Lamination/
Polyolefin
Foams

Extrusion
Coating &
Lamination




RAISING THE BARIN
FILMS

AGILITY™ Performance LDPE Resins enable
an uncoupling from conventional rules in
LDPE between melt strength and melt index.
This offers those customers in the blown film
industry serving a wide range of applications
within food and industrial packaging and
agricultural films the ability to produce
thinner films faster forimproved conversion
efficiency and sustainability.

AGILITY™ 1200 Performance LDPE Resin is
specifically designed to be used as a blending
partner with LLDPE resins such as DOWLEX™
Polyethylene, ELITE™ Enhanced Polyethylene
(EPE), and INNATE™ Precision Packaging
Resins for best output/mechanics balance:

* Improved output:

—up to +18% vs. industry standard film resin
such as DOW™ LDPE 1321/310E

—lower apparent viscosity at the same Ml

—lower screen pressure (by about 10%)

« Higher melt strength vs. standard fractional
tubular resins for improved bubble stability
and processability

» Good film properties
—Dart and MD secant modulus similar to

AGILITY™ 1000
—MD tear 10-25% improved

Figure 1: Comparative melt strength — AGILITY™ 1200 vs. standard LDPE (190°C)
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Figure 2: Packaging and conversion performance comparison in blends,
20% AGILITY™ 1200 loading with INNATE™ Precision Packaging Resins
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RAISING THE BARIN

EXTRUSION COATING & LAMINATION

AGILITY™ EC Performance LDPE Resins have
been specially designed to meet coatings
industry needs on high conversion speed and
light coating weights for improved conversion
efficiency and sustainability. Additionally,
AGILITY™ resins offer customers and the
industry a sustainable, long-term supply
solution to autoclave technology.

In addition to the latest commercial grade,
AGILITY™ EC 7000, the first product
introduced, the technology platform is
expanding the family with two more resins
designed to meet current and future needs of
the packaging industry.

Figure 3: Comparative neck-In — AGILITY™ EC 7000 and AGILITY™ EC 7080

AGILITY™EC 7000 is specifically

designed to allow for:

* High coating speeds

* Light coating weights

AGILITY™ EC 7220 is specifically designed to
be used as a blend partner in ELITE™ EPE rich
blends, for example up to 70%, for:

* High coating speeds

* Light coating weights

* Improved sealability

AGILITY™EC 7080 is specifically
designed to allow for:

* Very high coating speeds
* Very light coating weights

AGILITY™ resins versus incumbent autoclaves
offer LDPE’s following advantages:

* Global availability

* Improved long-term supply flexibility
* Excellent adhesion

» Good organoleptics

« Ease of process even at high speed

Figure 5: Comparative neck-In — AGILITY™EC 7220

Blended with 70% ELITE™ 5860 in all cases, extruded at 320°C
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Figure 4: Comparative draw down' — AGILITY™ EC 7000 and AGILITY™ EC 7080
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Figure 6: Comparative draw down' — AGILITY™ EC 7220
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500

600

400

500

300

400

200
100

320°C

Draw Down of coating web in (m/min)

300
200
100

0
290°C

Draw Down of coating web in (m/min)

320°C

290°C

B DOW™ LDPE 722 [ DOW™ LDPE PG 7008/PT 7007
Il DOW™LDPE 7010E [ AGILITY™EC 7000 AGILITY™EC 7080

B DOW™ LDPE PG 7004 B DOW™LDPE PT 7007 B DOW™ LDPE 5004

[ DOW™ LDPE 770G AGILITY™EC 7220

'Draw down: Data generated in Pack Studios lab by fixing the throughput as 15 [g/sgm] at 100 [m/min] line
speed and ramping the substrate speed until the first considerable instability of either instable web edges,
edge tear or web tear occurred.
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RAISING THE BARIN

FOAMS FOR PROTECTIVE PACKAGING

The e-commerce retail market, accounting
for roughly 7% of global retail sales, has
been growing spectacularly over the past
years, and it is projected to keep growing at
double-digit rates annually. This will drive
growth of the logistics packaging market and
polyolefin foams’.

AGILITY™ Performance LDPE Resins, designed
with very high melt strength, have proven to
deliver a very stable foaming process and
improved mechanics, optimizing material use
in polyolefin foams used mainly for protective
logistics packaging.

Figure 7: Comparative foam structures

For medium to high density foams,
AGILITY™ EC 7000 offers the following
advantages:

* Potential for smaller cell sizes

* Potential for reduced foam density
* Improved mechanical properties

» Reduced corrugation

* Broad processing window

* Very smooth surface

For very low density foams (<20 kg/m3),
AGILITY™ EC 7220 offers the following
advantages:

* Improved cell stabilization
* Very good processability
(equivalent to a 2.0 Ml resin)

'Source: Euromonitor, 2015

Figure 8: Comparative foam conversion and
performance — AGILITY™ EC 7000
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PACK STUDIOS:
ANEW MODEL FOR COLLABORATION

To further enable the development of packaging innovation, Dow introduced Pack Studios, a At Pack Studios customers
collaborative capability of Dow Packaging and Specialty Plastics, which helps accelerate packaging are able to test app lications
application projects through a global network of labs, experts and testing equipment. Currently, .
there are six Pack Studios centers around the globe — Freeport, Texas; Horgen, Switzerland; Mozzate, for primary, secon dary
ltaly; S0 Paulo, Brazil; Shanghai, China; and the newest location in Ringwood, llinois near Chicago. ~ and te rtiary pac kag i ng.

Each center features a collaboration room to inspire solution-based thinking, laboratory facilities Pack Studios allows us to:
for material development, and fabrication and testing equipment to validate packaging applications.
Customers and other members of the packaging value chain who visit Pack Studios have the
opportunity to collaborate with a dedicated Dow technical team and a global network of industry
professionals that have a wealth of experience in packaging application, materials and design.

Minimize the downtime
associated with prototyping and

testing, along with the wear and
tear on your own equipment.

[k 15 us.

Working together will enable us to find o

better ways to capture the value of future /2/

opportunities in packaging applications! COLLABORATE * INNOVATE * ACCELERATE O/()
S

www.dowpackstudios.com

Validate packaging concepts
through modeling, sensory testing,
and supply chain analytics.

Do quick evaluations of existing

and nascent technologies for
better packaging.
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North America Europe/Middle East 00800 3694 6367 dow.com

U.S. & Canada 1800441 4369 0031115672626 dowpackaging.com
1989832 1426 Italy 800 783 825

Mexico + 18004414369 South Africa 00800 99 5078

Latin America Asia Pacific + 800 7776 7776

Argehtlna + 541143190100 + 603 7965 53992

Brazil + 55115188 9000 86913851 4988

Colombia + 5712196000 China + 400 889 0789

Mexico + 52 55 5201 4700

The principles of Responsible Care® and Sustainable Development influence the production of printed literature for The Dow Chemical Company (“Dow”). As a contribution towards the protection of our environment,
Dow’s printed literature is produced in small quantities and on paper containing recovered/post-consumer fiber and using 100 percent soy-based ink whenever possible.

NOTICE: Any photographs of end-use applications in this document represent potential end-use applications but do not necessarily represent current commercial applications, nor do they represent an endorsement
by Dow of the actual products. Further, these photographs are for illustration purposes only and do not reflect either an endorsement or sponsorship of any other manufacturer for a specific potential end-use product
or application, or for Dow, or for specific products manufactured by Dow.

NOTICE: No freedom from infringement of any patent owned by Dow or others is to be inferred. Because use conditions and applicable laws may differ from one location to another and may change with time, the
Customer is responsible for determining whether products and the information in this document are appropriate for the Customer’s use and for ensuring that the Customer’s workplace and disposal practices are in
compliance with applicable laws and other governmental enactments. Dow assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

NOTICE: If products are described as “experimental” or “developmental”: (1) product specifications may not be fully determined; (2) analysis of hazards and caution in handling and use are required; (3) there is greater
potential for Dow to change specifications and/or discontinue production; and (4) although Dow may from time to time provide samples of such products, Dow is not obligated to supply or otherwise commercialize
such products for any use or application whatsoever.

NOTICE REGARDING MEDICAL APPLICATION RESTRICTIONS: Dow will not knowingly sell or sample any product or service (“Product”) into any commercial or developmental application that is intended for:

a. long-term or permanent contact with internal bodily fluids or tissues. “Long-term” is contact which exceeds 72 continuous hours;

b. use in cardiac prosthetic devices regardless of the length of time involved (“cardiac prosthetic devices” include, but are not limited to, pacemaker leads and devices, artificial hearts, heart valves, intra-aortic
balloons and control systems, and ventricular bypass-assisted devices);

c. use as a critical component in medical devices that support or sustain human life; or

d. use specifically by pregnant women or in applications designed specifically to promote or interfere with human reproduction.

Dow requests that customers considering use of Dow products in medical applications notify Dow so that appropriate assessments may be conducted.

Dow does not endorse or claim suitability of its products for specific medical applications. It is the responsibility of the medical device or pharmaceutical manufacturer to determine that the Dow product is safe, lawful,
and technically suitable for the intended use. DOW MAKES NO WARRANTIES, EXPRESS OR IMPLIED, CONCERNING THE SUITABILITY OF ANY DOW PRODUCT FOR USE IN MEDICAL APPLICATIONS.

This document is intended for global use.
Published September, 2016.
© 2016 The Dow Chemical Company
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