
Tetrashield 
MP2100 protective 
resin system for  
metal packaging
coatings



Eastman Tetrashield™ MP2100 protective resin system 
is a highly durable, 100% solid, BPA-free resin system that 
enhances the performance of metal packaging coatings. With 
high solids, improved retort resistance, and broad chemical 
resistance, formulations featuring Tetrashield MP2100 can 
achieve superior performance results in interior food-contact 
metal packaging applications. MP2100-based formulations 
can also be used for ends, caps and closures, and general 
line applications to improve coating performance as well as 
achieve high-solids coating formulations.      

Key attributes
 • Improved sterilization resistance 
 • Enhanced corrosion protection
 • Ability for higher applied formulation solids due to lower resin viscosity
 • Flexibility and toughness to withstand fabrication
 • Solid form factor increases formulation flexibility while reducing storage and handling costs
 • Faster dissolution compared to high-molecular-weight polyester

Typical resin physical properties

Delivery form 100% solid

Viscosity, poise (Brookfield DV-II, spindle #5, 50 rpm, 25°C) 40 (at 55% solids in A100)

Color, APHA <150 (at 55% solids in A100)

Acid number, mg KOH/g 3

Hydroxyl number, mg KOH/g 16

Glass transition temperature, °C 74

Molecular massa 5,900
aBased on carboxyl and hydroxyl end groups

Cross-linker selection
Tetrashield MP2100 is compatible with common hydroxyl-reactive curing resins. Suitable cross-linker 
choices include aminoplasts, phenolics, polyurethane hardeners, and combinations of one or more of the 
cross-linking chemistries. m-Cresol resins (specifically, Curaphen 40-856) work well in combination with 
MP2100. Benzoguanamine chemistries, such as Maprenal® BF 892 and Cymel® 1123, are effective cross-
linkers when used in MP2100-based formulations. Thermally activated polyurethane cross-linkers, such 
as Desmodur® BL 2078/2, are also recommended for use when formulating metal packaging coatings.  



Catalyst selection
Maximum film performance is achieved by incorporating a catalyst to maximize the extent of cross-
linking. The catalyst selection and level will depend on the cross-linking agent and should be optimized 
for individual formulations. Examples of catalysts effective with Tetrashield MP2100-based formulations 
include urethane reaction catalysts, such as FASCAT® 9102 or a blend of FASCAT® 9102 and FASCAT® 
2003; phosphoric acid derivatives, such as CYCAT® XK 406 N, which might be used for formulations 
containing phenolic resin cross-linkers; and strong acid catalysts, such as dodecylbenzenesulfonic acid 
(DDBSA), which may be used for formulations containing amino cross-linking agents.  

Additives and formulation techniques
Solvent selection
Tetrashield MP2100 can be formulated with solvents commonly used as liquid carriers for coatings 
applications. Examples of suitable solvents for use in MP2100-based metal packaging formulations 
are glycol ethers, such as Eastman EB solvent; ketones, such as Eastman methyl n-amyl ketone (MAK); 
aromatic hydrocarbons, such as aromatic 100, aromatic 150, and xylene; and glycol ether esters, such 
as Eastman PM acetate. The amount and type of solvent used in the formulation should be driven 
by desired application viscosity, solvent evaporation profile needed for the curing operation, and 
rheological properties necessary for the application conditions.  

Pigmentation
For white lacquer formulations with improved hiding powder, pigment like titanium dioxide (TiO2) 
can be added to the formulation. Tetrashield MP2100-based formulations are compatible with 
most commercial TiO2. Multiple TiO2 types and grades exist depending on the pigment supplier. The 
specific pigment package is at the discretion of the formulator. Pigmentation levels of 20–30 wt% of 
total formulation solids are recommended with MP2100-based formulations. A pigment-to-volume 
concentration (PVC) ladder study is suggested to optimize a balance of desired hiding versus flexibility 
and sterilization resistance.  

Slip additives 
Slip additives are used to reduce friction, increase gloss level, and prevent wear of the equipment.   
Incorporation of a lubricant like a wax can help to impart surface-slip properties during the fabrication 
stage. There are a variety of commercial waxes, such as carnauba-based materials and polyethylene-
type lubricants, that are used in metal packaging applications. Compatibility of lubricant additives 
with Tetrashield MP2100-based formulations will vary depending on solvent package and cross-linker 
selection and should be tested prior to incorporation.  

Other additives 
Other specialty additives can also provide the formulation with enhanced application properties to 
achieve maximum coating performance. Flow agents, such as Eastman CAB-551-0.01, can be used to 
improve flow and leveling during application and curing (refer to Eastman publication CE-COAT-003 for 
additional information). Deaerating agents help eliminate air at the interface. Adhesion promotors can 
also be added to the formulation to enhance adhesion to the applied substrate.  



Application recommendations
Coating formulations based on Tetrashield MP2100 are effective over a variety of metal substrates, 
including electrolytic tinplate (ETP), electrolytic chromium-coated steel (ECCS), and aluminum. 
MP2100-based formulations are robust enough to be applied to the substrate either before or after 
article formation.

Optimal cure for the recommended starting point formulas occurs by baking at a peak metal 
temperature of 195°–200°C for 10 minutes. Film weight targets are 14–16 grams per square meter (gsm) 
for white coatings and 5–7 gsm for clear and gold coatings. These may be adjusted to achieve final end-
performance needs. 

When replacing existing BPA-NI materials in a formulation with Tetrashield MP2100, it may be 
necessary to adjust the solvent package to obtain the same rheological profile, as it does enable a lower 
viscosity than other commercial BPA-NI materials. 

White polyurethane (PU) formulation

Raw material Weight % Specific gravity @ 20°C Supplier

Resin dispersion and pigment grind

 Tetrashield MP2100a 24.80 1.20 Eastman

 Aromatic 100 20.37 0.87 —

 Ti-Pure™ R900 TiO2 31.00 4.00 Chemours

Subtotal 76.17 — —

Letdown

 Desmodur® BL 2078/2 (60% solid) 10.34 1.04 Covestro

 FASCAT® 9102 0.09 1.13 PMC Organometallix

 Aromatic 100 11.30 0.87 —

 LUBA-print® 501/S (ND) 2.00 0.89 Münzing

 BYK-088 0.10 0.75 ALTANA (BYK)

Total 100.00 1.30 —
a Disperse Tetrashield MP2100 in solvent before the grind.

Tetrashield MP2100 white PU formulation  
physical and typical performance propertiesa

% Solid binder 31

% TiO2 on solid 31

Ratio TiO2 to solid binder 1:1

% On solid binder of tin catalyst 0.30

VOC, g/L 488

VOC, lb/gal 4.07

Specific gravity @ 20°C 1.30

Application viscosity, ISO 6 @ 25°C 80–100 s

Film weight, gsm 14–16

Wedge bend, mm failure 20–25

MeK double rubs >100

Acid acetic 3% retort, 1 hr at 131°C 5/4b

a Film applied with a wire-wound rod to ETP with a target film weight of 14–16 gsm; cure condition 10 
minutes at 195°C PMT.          bVisual rating of blush/roughness on a scale from 0 to 5, with 5 being best



White polyurethane formulation benchmarking performance
Tetrashield MP2100 was compared to a commercial high-molecular-weight, high-Tg (~100°C) BPA-NI 
polyester resin and a medium-molecular-weight, low-Tg (<25°C) BPA-NI polyester resin in a white 
polyurethane lacquer.

The MP2100-based formulation demonstrates an optimal balance of properties, offering a unique 
combination of higher solids and improved barrier capabilities. 

White PU formulation

Conventional high-Mw,
high-Tg polyester

Conventional low-Mw,
low-Tg polyester

Tetrashield  
MP2100

Viscosity, ISO 6 @ 25°C 80 80 80

% Solid 49 61 59

Wedge bend, mm failure 15–25 <15 20–30

MeK double rubs >50 >50 >50

Chemical resistancea

 LASb test 90 min at 121°C
 Lactic acid 60 min at 131°C

5/5
5/5

5/2
1/0

5/5
3/4

aVisual rating of blush/roughness on a scale from 0 to 5, with 5 being best          bSolution of lactic acid 1%, acetic acid 1%, and sodium chloride 1%

To understand wet adhesion at the coating/substrate interface, a cathodic disbonding test was 
performed by using digital image analysis to measure the area of delaminated coating after passing 
current through the coated metal (cathode) to the anode at a known voltage for a specified length of 
time. Before applying the voltage, the coating is intentionally damaged with a scribe. The coating based 
on Tetrashield MP2100 demonstrated superior wet adhesion under the stress of applied voltage versus 
a conventional high-molecular-weight, high-Tg polyester. The following images demonstrate image 
analysis of MP2100 and high-molecular-weight control white coatings after cathodic disbonding. The 
blue color shows the delaminated area.

MP2100
white coating

Control
white coating

MP2100
image analysis

Control
image analysis



Gold phenolic-polyurethane hybrid formulation

MP2100 is defined for use as a primary resin in a gold phenolic-PU formulation. It can also be used in 
combination with Eastman Tetrashield™ MP2101 (high Tg, high molecular weight) in a ratio of MP2100/
MP2101 ranging from 90:10 to 50:50 to achieve enhanced flexibility and retort resistance.

Raw material Weight % Specific gravity @ 20°C Supplier

 Tetrashield MP2100a 33.75 1.20 Eastman

 Aromatic 100 44.37 0.87 —

 Curaphen 40-856s 7.50 1.01 Bitrez

 Desmodur® BL 2078/2 11.25 1.04 Covestro

 FASCAT® 9102 0.13 1.13 PMC Organometallix

 LUBA-print® 436 (ND) 2.00 0.90 Münzing

 LUBA-print® 897/PM 1.00 0.86 Münzing

Total 100.00 0.99 —
a Disperse Tetrashield MP2100 in solvent before adding other components.

Formulation physical and typical performance propertiesa

% Solid binders 45

% On solid binder of phenolic resin 10

% On solid binder of tin catalyst 0.30

VOC, g/L 540

VOC, lb/gal 4.51

Specific gravity @ 20°C 0.99

Application viscosity, ISO 6 @ 25°C 45–75 s

Film weight, gsm 5–7

Wedge bend, mm failure 8–13

MeK double rubs >50

Acid acetic 3% retortb 4/4
a Film applied with a wire-wound rod to ETP with a target film weight of 14–16 gsm; cure condition 10 
minutes at 195°C PMT.          bVisual rating of blush/roughness on a scale from 0 to 5, with 5 being best



Gold phenolic-polyurethane benchmarking performance
Tetrashield MP2100 was compared to a commercial high-molecular-weight, high-Tg (~100°C) BPA-NI  
polyester resin and a medium-molecular-weight, low-Tg (<25°C) BPA-NI polyester resin in a gold 
phenolic-PU lacquer.

The MP2100-based formulation demonstrates an optimal balance of properties, simultaneously offering 
high solids and good barrier performance.

Gold phenolic-PU formulation

Conventional high-Mw,
high-Tg polyester

Conventional low-Mw,
low-Tg polyester

Tetrashield  
MP2100

Viscosity, ISO 6 @ 25°C 60 60 60

% Solid 34 43 43

Wedge bend, mm failure <15 <10 <15

MeK double rubs >20 >50 >50

Chemical resistancea

 LASb test 90 min at 121°C
 Lactic acid 60 min at 131°C

5/5
4/4

3/2
1/0

5/5
3/3

aVisual rating of blush/roughness on a scale from 0 to 5, with 5 being best          bSolution of lactic acid 1%, acetic acid 1%, and sodium chloride 1%

Gold organosol phenolic-PU formulation

Raw material Weight % Specific gravity @ 20°C Supplier

Tetrashield MP2100—PVC dispersion

 Benzyl alcohol 6.68 1.04 —

 Aromatic 100 9.33 0.87 —

 Eastman 168™ non-phthalate plasticizer 2.23 0.98 Eastman

 Tetrashield MP2100a 4.59 1.20 Eastman

 Vestolit G 178 (PVC) 25.05 1.40 Vestolit (Mexichem)

 Aromatic 100 7.79 0.87 —

Subtotal 55.66 0.86 —

Tetrashield MP2100—organosol formulation

 Tetrashield MP2100a 11.34 1.20 Eastman

 Aromatic 100 17.79 0.87 —

 Curaphen 40-856-860 10.31 1.01 Bitrez

 FASCAT® 9102 0.04 1.13 PMC Organometallix

 Dynoadd® F300 0.10 1.06 Dynea

 LUBA-print® 897/PM 3.09 0.86 —

 Nacure® XC-296 0.12 0.87 King Industries

 Benzyl alcohol 1.55 1.04 —

Total 100 1.05 —
a Disperse Tetrashield MP2100 in solvent before adding other components.
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Although the information and recommendations set forth herein are 
presented in good faith, Eastman Chemical Company (“Eastman”) and its 
subsidiaries make no representations or warranties as to the completeness or 
accuracy thereof. You must make your own determination of its suitability 
and completeness for your own use, for the protection of the environment, 
and for the health and safety of your employees and purchasers of your 
products. Nothing contained herein is to be construed as a recommendation to 
use any product, process, equipment, or formulation in conflict with any 
patent, and we make no representations or warranties, express or implied, 
that the use thereof will not infringe any patent. NO REPRESENTATIONS OR 
WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE, OR OF ANY OTHER NATURE ARE 
MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE PRODUCT 
TO WHICH INFORMATION REFERS AND NOTHING HEREIN WAIVES ANY 
OF THE SELLER’S CONDITIONS OF SALE. 

Safety Data Sheets providing safety precautions that should be observed 
when handling and storing our products are available online or by request. 
You should obtain and review available material safety information before 
handling our products. If any materials mentioned are not our products, 
appropriate industrial hygiene and other safety precautions recommended by 
their manufacturers should be observed.

© 2019 Eastman. Eastman brands referenced herein are trademarks of 
Eastman or one of its subsidiaries or are being used under license. The ® 
symbol denotes registered trademark status in the U.S.; marks may also be 
registered internationally. Non-Eastman brands referenced herein are 
trademarks of their respective owners.

Eastman Corporate Headquarters
P.O. Box 431
Kingsport, TN 37662-5280 U.S.A.

U.S.A. and Canada, 800-EASTMAN (800-327-8626)
Other Locations, +(1) 423-229-2000

www.eastman.com/locations

Formulation physical and typical performance propertiesa

% Nonvolatile content 50

% Polyester on solid 32

% Phenolic on solid 12

% PVC on solid 50

% Plasticizer on solid 4

VOC, g/L 499

VOC, lb/gal 4.61

Specific gravity @ 20°C 1.05

Application viscosity, ISO 6 @ 25°C 45–75 s

Film weight, gsm 5–10

Wedge bend, mm failure 0–5
a Film applied with a wire-wound rod to ETP with a target film weight of 14–16 gsm; cure condition 10 minutes at  
195°C PMT.

Formulating with Eastman Tetrashield™ MP2100 protective resin system improves the balance of 
performance, cost, and long-term durability of BPA-NI metal packaging coatings while optimizing the 
coating process.

Tetrashield MP2100 has been shown in laboratory tests to offer a unique combination of flexibility, 
corrosion resistance, and manufacturing throughput, enabling superior protection of food, beverages, 
and consumer products in a BPA-free formulation.

A good can preserves more than food. It preserves trust. Tetrashield protects the food and beverage cans 
that consumers trust and brands are proud to put their names on. 

For more information, visit Eastman.com/Tetrashield.  


