


Smart Planet Technologies

• Smart Planet Technologies is an engineering and intellectual 
property firm with inventions in sustainable packaging composite 
materials and structures

• We partner with packaging manufacturers

• Over 30 issued patents and patents pending

• Over 2.5 billion package units sold to date through
partners

• Headquarters in Newport Beach, California

  



Mineralized Resin

Base Resin Mineralized Resin

(35-51% mineral by weight)LD Polyethylene
Polylactic Acid (PLA)

BioPBS

Refined Minerals

Coated CaCO3
or

CaCO3 + Nanoclay

+
Compounding



Mineralized Resin coatings are drop-in extrusion-
coating compounds for barrier-coated paper 
packaging applications

Mineralized Resin coatings provides advantages 
over conventional 100% plastic coatings

• Less plastic

• Higher barrier performance

• Lower cost

• Engineered to be recyclable in existing paper 
recycling systems 

Mineralized Resin Barrier Coating Technology

I rivestimenti in resina mineralizzata sono 
composti pronti per l'uso nell'estrusione per 
applicazioni di imballaggio in carta con barriera.

I rivestimenti in resina mineralizzata offrono 
vantaggi rispetto ai rivestimenti in plastica 100% 
convenzionali:
• Meno plastica
• Maggiore prestazione di barriera
• Costo inferiore
• Progettati per essere riciclabili nei sistemi di 

riciclaggio della carta esistenti 

Polymer + Minerals = Mineralized Resin
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Mineralization Calcium Carbonate Calcium Carbonate and 
Nanoclay

Optimized for Enhancing polymer coatings in 
paper packaging

High barrier requirements to 
support transition from plastic 
to paper packaging

Market Focus Foodservice Packaging
Rigid Packaging

Flexible Packaging

Product Lines
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Mineralization of Polyethylene

Polyethylene EarthCoating HyperBarrier

Base Resin Polyethylene Polyethylene Polyethylene

Mineralization None CaCO3 CaCO3 + Nanoclay

Line Speeds Baseline Equal Equal

Manufacturing Baseline Equal Equal

Coatweight Baseline Equal Equal

Oxygen Barrier Poor Poor 20x improvement

Moisture Barrier 50% improvement 15x improvement

Oil Barrier (Kit) 11 12+ 12+

Heat Sealing Improved Improved

Recyclability Contamination Recyclable Recyclable
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Presentation Sections

•Heat Seal

•Barrier Performance

•Recyclability
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Improved Heat Sealability
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• Mineralization absorbs and dissipates heat more quickly, activating a larger 
portion of the polymer content and improving heat seal bonding and fiber tear 
strength



Presentation Sections

•Heat Seal

•Barrier Performance

•Recyclability
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Improved Barrier Performance
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• Oxygen, Moisture and Oils have a steady transmission rate through polymers
• Minerals create a tortuous path, slowing the transmission rate
• Calcium Carbonate creates an improvement for moisture and oil barrier performance
• With the addition of nanoclays to create a ternary nanocomposite, the result is an exponential improvement in 

barrier performance for oxygen, moisture, and oils



Monolayer Barrier Comparison Chart for Paper Packaging

Monolayer
Barrier Layer 

Material
Type

OTR
(cc/m2/24 hr)

MVTR
(g/m2/24 hr)

Plastic Reduction Recyclable in Paper 
Packaging

Compostable

Extrusion 
Coating

295-590 1.5 – 1.9 35-45% reduction in 
polymer

Yes  - Universally
Recyclable

No

Extrusion 
Coating

7711-8800 12 - 14 40%-51% reduction in 
polymer

Yes  - Universally
Recyclable

Optional

HDPE Extrusion
Coating

2300-3100 4.7 – 7.8 100% polymer Plastic Contamination No

LDPE Extrusion 
Coating

7000-8500 16 - 23 100% polymer Plastic Contamination No

PLA Extrusion
Coating

1500-2100 120-170 100% polymer Plastic Contamination Yes

BPET Film
Lamination

83-91 16-20 100% polymer Plastic Contamination No

BOPP Film 
Lamination

900-1100 1.5 – 6.2 100% polymer Plastic Contamination No

OPP Film
Lamination

1550-2500 15-18 100% polymer Plastic Contamination No

Biax Nylon 6 Film
Lamination

19-39 30-60 100% polymer Plastic Contamination No

*HyperBarrier test standard:  WVTR per Tappi T448 23C @85% RH.  Oxygen Barrier per Mocon procedure ASTM F2622, per CTS-020

**The data above are estimates for discussion only, specific results depend upon application and uses.



HyperBarrier ternary nanocomposite vs conventional barriers
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Monolayer Barrier Comparison Chart for Paper Packaging
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Presentation Sections

•Heat Seal

•Barrier Performance

•Recyclability
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Recyclability in barrier coated papers

• Paper recyling systems are designed to recover fibers and separate them from all 
other materials

• Paper repulping and recycling equipment have great difficulty with plastic coatings

• Paper repulping and recycling equipment are designed for and very capable of 
removing clay coatings, mineral fillers, inks, adhesives, staples, paper clips, and 
organic matter

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

“Could we make a clay coating that is also a barrier coating?”   

Could we design a barrier coating that has the performance of polymer 
coatings for packaging, but be as easy to process as a clay coating for 
recycling?  Can we mix minerals with polymers to create a coating that 
meets everyone’s objectives and requirements?  
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Recyclability

• Mineralized resins provide all the performance and cost metrics required for barrier 
coated packaging solutions

• Mineralized resins act as clay coating for the purposes of recycling

• All recycling systems are designed to manage clay coatings

• Therefore, all recycling systems are compatible with mineralized resins

Mineralized resins and clay coatings are recyclable because:  

• Density:  Both are denser than water so resin and 
      sink in the pulper, and residuals sink in the centrifugal cleaners

• Size:  Mineralized resins and clay coatings particles are too small to
      clog the screening process
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Simplified Recycling Process – Paper with Mineralized Resin

Rejects
Dirt, Dust, Grit
Paper Clips, Staples
Clay coating

Accepts
Fibers

Pulper Pressure Screen

Accepts
Fibers
Residual Clay Coating
Residual

Rejects
Clay coating

Papermaking

Bale:
• Uncoated Paper
          And/or
• Paper with 
 



Recyclability of alternatives

Why Polyethylene coatings are problematic

• The pulper breaks the polyethylene into large sturdy flakes that 
block the pressure screens

• Polyethylene coating is less dense that water, so the polyethylene 
floats along with the fiber into the screening process

Why Dispersion Coatings may be problematic

• Within the pulper, the coating on the surface of the paper 
appears to readily fragment into microplastic and nanoplastic 
size and moves forward with the fiber through the screening 
process

• Dispersion coatings do not cause problems to the recycling 
process, however the vast majority of polymer particles seem to 
be embedded in the recovered fibers, and therefore into the 
recycled paperboard, which may alter paperboard performance

20 10/23/2024 Smart Planet Technologies



Mineralized Resin Recyclability Certification – AAA



Cyclos HTP Recyclability Testing and Paper Grade Qualification

• EarthCoating is classified for processability as 
a clay coating under CAT 2, not a polymer 
coating under CAT 3 

• Therefore, EarthCoating is qualified under 
Path 13 in the premium paper category along 
with clay-coated paper such as office paper



Corresponding categories across Cyclos HTP and Europe’s PPWR
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Packaging with EarthCoating has qualified under 
Path 13, similar to clay-coated paper with the Cyclos 
HTP test. Therefore, packaging with EarthCoating 
may also qualify under Category 3 in the PPWD 
Annex II



SERVICESERVICE

Target Markets for Packaging Applications

SERVICESERVICE

Paper Cups
Takeout Trays

FOODSERVICE PACKAGING

Pouches, Bags
Sacks, Rewind

FLEXIBLE PACKAGING

White and Rose Wines
Wet Condition Labels

LABELS

Cartons, Boxes

FOLDING CARTON

Commercialization:   Over 2.5 Billion packages with mineralized resins sold to date



Sample of Commercialized Applications

Hungry Jacks 
(Burger King 
Australia)

Beverage paper 
cups (hot and 
cold)

Hot and cold beverage cups in Australia and New Zealand have been made with EarthCoating, 
as part of Detpak’s Recycle Me program, collected and recycled into gift wrap and copy paper

United 
Airlines

Coffee cups Coffee cups on United Airlines flights globally are made with EarthCoating, and branded 
as the Super Cup by Linstol.  

McDonalds Flexible 
packaging:  
Pouches

Pouches for McDonald’s Happy Meal Toys have been converted from plastic to paper-
based, and use EarthCoating, to be a recyclable material.  

Kleenex Flexible 
packaging:

Kleenex converted the packaging for their bamboo toilet paper line, from plastic wrap to 
paper-based packaging with EarthCoating

Whole Foods Foodservice 
Packaging: 
Takeout Tray

Takeout trays

Coffee 
Supreme

Flexible
Packaging
Coffee bags

Coffee Bags

Viva Flexible 
Packaging

Viva Paper Towels converted the packaging for their bamboo paper towels, from plastic 
wrap to paper-based packaging with EarthCoating



Circularity in action:  Australia’s RecycleMe:  Recycling program for Paper Cups 
with Mineralized Resin

Copy

Paper

Gift

Wrap



Copy Paper



Gift Wrap



Available at:  



Summary

• Mineralized resins are drop in enhancements to extrusion-coating of 
polymers in packaging applications

• With a simple change to the pellet, all manufacturing processes, 
equipment and speed are maintained or improved plus:

• Less plastic
• Improved barrier performance
• Lower cost
• Improved recyclability 
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Smart Planet Technologies

4695 MacArthur Court, 11th Floor 

Newport Beach, CA  92660

www.smartplanettech.com
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