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Agenda

✓ Megatrends and Packaging

✓ Energy to produce food and packaging

✓ Why optimize packaging?

✓ Strategies for packaging optimization?

✓ High Performance Packaging

✓ Advances in High Performance Materials for Packaging

✓ Computational Models

✓ Recycling Solutions

✓ Collaboration across the Packaging Value Chain
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• Optimal packaging material use by final 

application shelf-life requirements

• Lower environmental footprint 

packaging solutions

• Increase use of recyclable packaging

• Improved convenience

• Easy handling, carry, use...

• Differentiated haptics / look & feel

• Reduce Food Waste 

• Reduce package leaks

• Improved seal integrity for shelf-life

Global Mega Trends Drive Growth & Innovation
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A Global Awareness growing year over year  
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Food preservation – with minimal energy spent on 
packaging
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Source:

INCPEN - Table for One: 

http://www.incpen.org/doc

s/tableforone.pdf

- Total Energy to produce 
meat from field to fork  -
104MJ/week

- Total energy used to 
produce packaging to 
protect the food –
~4,0MJ/week

http://www.incpen.org/docs/tableforone.pdf
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The importance of Packaging  
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✓Packaging is the “insurance” that the energy invested in 

producing, growing and processing food is protected.

✓ It also ensures that the additional energy used to get that 

food to us –in transport, retailing, shopping, storing and 

cooking – does not go to waste.

✓ The energy used to produce, protect, distribute, store and 

prepare food is 5X greater than its nutritional energy ie

the average number of calories (14,000 per week) that we 

take in from the food we eat. 
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High Performance Packaging 
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Global Packaging Project 

Final Report

17 Jun 2010 
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WEIGHT-REDUCTION EFFORTS

• Consider the appropriate Logistics
• Use paper or plastic mailer envelopes rather than boxes
• Use of thinner board grades
• Taking care to right-size packages

STRATEGIES

• High-quality papers
• High Toughness Polymers
• Plastics mono-material
• Simplification of structures

The reduction of package sizing and product-

to-package ratios will result in more products

per truck. Optimize Logistics, Effective

Cooling Chain

Advanced 

Materials to 

Lighter Packs
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80%
of Internet shoppers
say they have received
at least one damaged
package

say they are unlikely to
purchase from that
retailer again.

40%

In online shopping, consumers see only the product, not the package, on the screen.

• Emphasize the product protection and delivery aspects
• Value the functional aspects of packages – how easy they are to open and to re-use
• Prioritize recyclable packaging
• Packaging more efficiently tracked from production through to delivery

Source: eMarketer, 2016 figures

Online Sales CAGR = 21.1%
Offline Sales CAGR = 3.1%
*Grocery Sales
**Period: 2016 to 2020
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High Performance Packaging requires

High Performance Materials



Tilting Angle: 19 degrees

---------------------------------------------

A:  Next Gen LLDPE/ 12 μ Film 

B:  Conventional LLDPE / 23 μ Film

After 16 hours

After 7 days

Just Started

A B

B

320 g 

of film
685 g 

of film
A

A

Improved performance with lower amount

11

High 
Performance

High 
Performance

High Performance Solutions to 
Stretch Films
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Next Gen LLDPE for Films with High Optics

Haze: 11%
Clarity: 91%

Haze: 10%
Clarity: 95%

Zebedee Clarity: 15% Zebedee Clarity: 63%

✓ Form Fill and Seal 
✓ Laminations
✓ Pillow Pouches
✓ SUP’s, 
✓ High Clarity Shrink
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Next Gen LLDPE/LDPE Blends for Superior Abuse with Processability

All films at 25µ and blended with new LLDPE (0.85 MI, 0.918 g/cc)

> +60% Improved Dart > +20% Improved Tear

AGILITY™ 1200 
LDPE (0.25 MI)

AGILITY™ 2001
LDPE (0.40 MI)

AGILITY™ 1001
LDPE (0.6 MI)

New  LDPE 1 
(0.25 MI)

New LDPE 2
(0.4 MI)

New LDPE 3
(0.6 MI)

Next Gen LLDPE Next Gen LLDPE 
INNATE™ INNATE™ 

AGILITY™ 1200 
LDPE (0.25 MI)

AGILITY™ 2001
LDPE (0.4 MI)

AGILITY™ 1001
LDPE (0.6 MI)

INNATE™ INNATE™ 
Next Gen LLDPE Next Gen LLDPE 

All Bags used in DOW Plastics downgauged
from 140 to 120µ using new technology 

New  LDPE 1 
(0.25 MI)

New LDPE 2
(0.4 MI)

New LDPE 3
(0.6 MI)
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New Gen Sealants for High Integrity Packaging 
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High Performance Packaging requires

High Performance Modelling 
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Drop test of liquid bags – example Pacxpert
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• Testing of samples cut from the Body of the bottle as shown in image.

• 2in x 0.5in Rectangular Specimens. 

• CD (shown in red color) & MD (shown in green color) testing.

• Three rates for each direction: 1, 0.1, 0.01 m/s pull-speeds.
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Experimental data

Strain @ 
break

Stress @ 
break

Average
on film

426 [%] 24.9 MPa

Coex PE-PA barrier film, 150 micron

Parameterized material model
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Bottle passes the 0.8m drop test from 

Simulation results.

Simulation for the drop test performance
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Innovate AccelerateCollaborate

Packaging Solutions by Design
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Package  DesignReduced Weight Efficient Packaging

®™Trademark of The Dow Chemical Company 
(“Dow”) or an affiliated company of Dow
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Closures Modelling Protocol
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Step 2: interference fit Step 3: apply 40 psi Step 4: hold pressure for 0.5 hrStep 1: Mold Flow –

residual stresses

Mechanical stresses:
Design & Material Dependent

External stresses:
Design & Material Dependent

Internal stresses:
Processing & Material Dependent Result

Creep, fatigue, fracture, strain-rate 
effects

Design & Material DependentRepeat process for major design changes (wall 
thickness, new features, diameters, etc)

Map “Transfer Function”
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High Performance Packaging requires

High Performance Recycling Solutions
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Enabling Post-Industrial Plastics Recycling

Next Gen Polymer Modifiers

• Based on a reactive ultra-low 

viscosity polymer

• Allow pelletized barrier films, containing 

materials like EVOH or PA: more 

evenly dispersed into a polyolefin 

matrix 

• Help make clearer films, maintain 

mechanical properties and 

significantly reduce gels in films 

produced from barrier film recycle 

streams

Transmission Electron Microscopy

Optical Microscopy

No compatibilizer

Large EVOH 

domains

Std 

compatibilizer

Bimodal EVOH 

domains

New Gen 

Conpatibilizer

Small, uniform 

EVOH domains
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Enabling Post-Industrial Plastics Recycling

Recycling PA+EVOH Barrier Scrap, with up to 37% Polar Polymer
50% Scrap incorporation

Source DOW: 50 microns monolayer films containing 50% Scrap

New FILM:

50% Scrap + 25% LLDPE + 25% LDPE 

New FILM:

50% Scrap + 4.5% Next Gen Compatibilizer+ 

23% LLDPE + 22.5% LDPE

ADDING NEXT GEN COMP.

TO POLAR POLYMER
NO COMPATIBILIZER ADDED
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Enabling Post-Industrial Plastic Recycling

Recycling PA+EVOH Barrier Scrap, with up to 37% Polar Polymer
> 90% scrap incorporation into new film

23

New Compatibilizer
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High Performance Packaging requires

Collaboration among Packaging Industry players



Collaboration across Packaging Industry
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Universities

Food Technology

Institutes/Associations

Converters

Brand Owners

Packaging Designers

Modelling

Equipment Manufacturers

Retailers

®™Trademark of The Dow Chemical Company 
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Raw Materials

Farmers
Logistics
Consumers 

Collaborative Model vision: 
✓ Improve education in Packaging technology
✓Start ups, Co Packers acceleration
✓Use of LCA as primary tool for sustainability
✓Availability of Modelling tools
✓Build databanks on food waste statistics for Brazil
✓Effective Recycling Loop
✓Engage Regulatory Agencies for support
✓Enable the use of Science and Technology to develop new 

materials
✓Engagement of all Players in problem solving and addressing 

major challenges  



Thank You!

jgomes@dow.com
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