Eastman TETRASHIELD®

protective resin systems

High-performance resins for metal food-packaging coatings



A good can preserves
more than food.
It preserves trust.

Delivering safe, high-quality coatings without compromise is essential for
coatings manufacturers and can makers. Eastman Tetrashield™ protective
resin systems uphold the high performance and safety standards required
in metal packaging for the food industry.

Engineered with advanced polymer technology, Tetrashield ensures your
confidence is preserved — from packaging aggressive foods to providing
easy-to-handle applications. Every can delivers trusted protection when
you formulate with Tetrashield.




Why Tetrashield?

Durability

Delivers better protection for
metal packaging containing
more aggressive foods
(higher chemical and
sulfur-staining resistance)

Provides balanced protection
for chemical and
sulfur-staining resistance

Enables epoxy-like
performance on ETP, TFS/
ECCS, CFPA and Al substrates

Longer shelf stability

Productivity

Improves total applied
costs and production rates
due to decreased coating
thickness and reduced
layer count

Reduces energy-intensive
manufacturing steps

More efficient with faster
dissolution rates

Safety

Enables high-solids and
lower VOC formulations

Enables safer, MOC-free
resins such as BPA-NI, PFAS
and PVC

Exceeds global regulatory
compliance requirements

Enables more efficient and
environmentally friendly
production




Benefits

Formulators

Flexible formulation capability to customize

high-performing, differentiated solutions

 Differentiated processing conditions, including more efficient
build and faster film drying while maintaining excellent
application parameters

+ Industry-leading technical and formulation support to
optimize coating performance

Can makers lg ®

Enables process efficiency, cost and safety improvements
through high solids and lower solvent conditions

» Broad application use, from easy to hard-to-hold applications

» Excellent application parameters that fit into existing
production methods

Brand owners Enables brands to meet regulatory requirements and
consumer anxieties for materials of concern (MOCs),
including BPA, styrene, PFAS and PVC

e Provides a more environmentally friendly option and
consumer experience

* Improves shelf life and protects canned goods throughout

their life cycle

Strengthens consumer trust and brand protection '




TMCD molecule enables a new class
of highly durable polyester resins

Hydrolysis of glycol dihexanoate Cycloaliphatic structure

at 130°C e on * HighT,
' ' ® Hardness
10.0 Ho oH *  Rigid but not aromatic
9.0 H.C CH,

Tetramethyl structure
*  Solubility
Lower viscosity

Diester t, (hr)

L]
* Compatibility
® Shields ester linkages

Shielded secondary hydroxyls
®  Hydrolytic stability

NPG CHDM TCDDM TMCD ®  Stain and chemical resistance

2,2,4,4-tetramethyl-1,3-cyclobutanediol (TMCD)




Product range

Tetrashield is a high-performance resin designed to enhance coating performance.
It enhances operational and consumer safety, and it improves production yield
for high-solids formulations in food cans, caps, closures and general line applications.

+ Better food protection thanks to improved sterilization resistance

» Better substrate flexibility for enhanced corrosion protection across various metal substrates

» Better applied costs and time efficiency because solid form increases formulation flexibility while
reducing storage and handling costs; higher-solid formulations help optimize solvent usage
and processing conditions

» Better processing conditions; faster dissolution compared to high-molecular-weight polyester
» Better operator safety, reduced solvent requirements and compatibility with CFPA substrates
» Exceeds regulatory requirements addressing MOCs; BPA-NI, CPFA and PFAS free

» Better fit for you, with a possibility of tailoring solvent and resin systems after consultation

Typical physical properties of resins

. e . . . Acid value Hydroxyl value Molecular weight . .
Tetrashield resin Delivery form Viscosity (mg KOH/g) (mg KOH/g) (PS eq.) Major benefits
.  Broad formulation latitude
MP2100 100% solid 0.28 dL/g 3 15 74 9,500 . Good dissolution
» Good flexibility
MP2002 55% solid ~5000 cP, 25°C 25 15 74 9,500 > el ol Tl evsiiklae
* Low VOC available
MP2103 100% solid + Broad formulation latitude
U 0.315dL/g « Better chemical resistance
MP2303 100% solid, tin free 4 18 92 10,500 « Better retort performance
. . » Solid and liquid available
MP2003 50% solid ~5500 cP, 25°C + Low VOC available
MP2104 100% solid « Broad formulation
0.36dL/g latitude
MP2304 100% solid, tin free « Better overall
4 15 78 12,000 performance
. .  Microcracking free
MP2004 50% solid ~ 5500 cP, 25°C » Solid and liquid available
* Low VOC available

*Product delivery form and availability may change. Please consult your Eastman representative for the latest offering.




Tetrashield MP resins portfolio

Tetrashield MP resins deliver enhanced performance for acidic and sulfur-containing products.

Solids and solvent
analogues

Summary of targeted end uses

They support broader applications across HTH and ETH processes, coating types and can components.

MP2100 (solid)
MP2002 (solvent)

Interior and exterior coating

3PC, DRD, FAEQE, sanitary ends and can bodies
Easy and medium-to-hold applications

White, gold, clear, gray

MP2103 (solid)
MP2003 (solvent)

* Interior and exterior coating

» 3PC, DRD, sanitary ends, FAEOE
» Hard-to-hold applications

* White, gold, clear, gray

MP2104 (solid)
MP2004 (solvent)

Interior and exterior coating
3PC, sanitary ends, FAEOE, DRD
Hard-to-hold applications
White, gold, clear, gray

Hydroxyl value (mg/KOH/g resin)

15

18

15

T,(°C)

74

92

Molecular weight (PS eq.)

Solid/viscosity

Reactivity

Flexibility (deep drawn)

Suitable for hard-to-hold food

Acid resistance*

Sulfur resistance*

Performance

Increasing
performance*

*Sterilization and pack test in food simulant
(acid: acetic and salt; sulfur: cysteine)




Resins that cover various
performance criteria

Dissolution rate
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*Percent solids refers to the formulated coatings, allowing a higher solids content compared to other commercially available resins.
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High T , high molecular weight
49% solids*

Low T, medium molecular weight
62% solids*

Tetrashield MP2100
and MP2002
58% solids*

Tetrashield MP2101
51% solids*

Tetrashield MP2303
and MP2003
57% solids*

Tetrashield MP2104
and MP2004
54% solids*




Enhancing coating
performance with a
broad product portfolio

Eastman offers a range of coatings performance
additives, solvents and other products. These can be
combined with Tetrashield resins to support
differentiated coatings performance that suit
your application packaging and printing needs.




Neutralizing amines

Functioning as beneficial supplementary pigment dispersants,
Eastman amines enhance tint strength, grind stability and
overall coating performance.
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Solvents

Eastman manufactures oxygenated solvents that are extremely useful in
developing high-quality, VOC-compliant coatings. Formulators can select from a
wide variety of products to formulate solventborne and waterborne coatings.

Cellulose esters

Eastman Solus™ performance additives deliver excellent flow

and leveling that make application easy. -
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Our global technical support

Eastman provides industry-leading technical service and starting point formulations

from our three global innovation centers.

Ghent, Belgium

Kingsport, USA
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Formulation guidance

» Tetrashield MP resins can be formulated with ¢ The catalyst selected is dependent on the
cross-linker type, and Tetrashield resins

offer broad compatibility with a variety of
cross-linker types commonly used in the can

solvents commonly used as liquid carriers for
coatings applications. Examples of suitable
solvents are glycol ethers, ketones, aromatic

hydrocarbons and glycol ether esters. coatings industry.

Shanghai, China
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The amount and type of solvent, catalyst and
cross-linker used varies per application. To
request starting point formulations, contact
your local technical service representative.
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Preserving customer
trust with Tetrashield

Eastman Tetrashield™ protective resin systems have a proven track record
in the metal food packaging coatings industry. But don't take our word for
it. Customers across our broad product portfolio trust Tetrashield because
of its high performance. And Eastman’s dedicated and continual customer
engagement ensures they receive the right coatings solutions — always.
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What do our customers
say about us?

“Eastman has worked with us for over a decade. We value our
partnership because of the innovation that Eastman invests in with
its materials and its people. It’s very important to be ready and to
always be innovative, not only with the technical aspect but also in
sustainability and product safety. We’ve noticed an increase in the
development of sustainable material by Eastman, and this is very
important to us, as it is a need in the food packaging industry.”

— A key European customer
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What do our customers
say about us?

“Stronger barrier-building properties, improved chemical
resistance and a dedicated regional team — these traits have I - ).
made Eastman, with its Tetrashield MP2100 protective resin, a S —
trusted partner of ours since 2019. We first began using Tetrashield ’

while looking to upgrade our canning operations. We quickly - |

found that Tetrashield delivered quality performance for metal .
packaging coatings. Their technical support and continued

guidance has made it stand out more with help coming from
Spanish-speaking representatives. Eastman is improving its vision

on how it is engaging Latin American customers and providing the
support we need while relating to the culture.”

~

— A key Latin American customer



Contact our technology
experts to learn
more about:

Testing and analytical services

@ Formulation services

Tailored formulations for various applications and
performance requirements available on request

To learn more, go to
eastman.com/tetrashield.

© 2025 Eastman Chemical Company. Eastman brands referenced herein are trademarks
of Eastman or one of its subsidiaries or are being used under license. i
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