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Soft Gel Formulas with Low Surface Tack 
Polyurethane Gel Elastomer Casting Resin Systems 

 
Northstar Polymers recently developed a series of very soft polyurethane casting resin formulas 
in lower Shore OO Durometer and OOO Durometer ranges with very low surface stickiness. 
 
Low Tack Surfaces 
 
Conventional polyurethane gel resin 
formulations have very sticky surfaces.   
Originally, in the late 1990s, polyurethane gel 
materials were utilized to replace liquid filler in 
flexible encapsulation in cushioning and 
pressure mitigation products, and the stickiness 
was not an issue.   However, it limited the user 
designs of the molded products. 
  
These new formulations developed by 
Northstar Polymers have much lower surface tack levels.     This enables you to pour the liquid 
state resin mix directly into a mold to make very soft products with low tack surfaces. 
 
High Elongation  
 
These soft formulations also have a good elongation value. A cured piece elongates over 500% 
of the original shape.  (600% - 800% range for different formulations).  With this elongation 
property, the molded part is not very easy to tear from typical cushioning applications. 
 

  

A cured piece elongates over 500% of the original shape. 
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Easy Process TPE Alternative 
 
The cured parts of these materials resemble those of soft TPE compounds.   Soft TPE materials 
are widely used in a variety of products including shoe insoles, honeycomb style cushions for 
motorcycle seats, upholsteries, novelty merchandise, specialty gaskets for cable splicing and air 
filters, and a variety of other products and parts.  However, TPE requires high heat and often 
processed by an injection molding machine. The processing equipment for TPE is expensive. 
Molding contractors often have a high minimum order quantity.  Manual processing of TPE may 
be possible, but it involves volatile solvents and/or high heat.  Our new soft polyurethane gel 
formulations can be processed manually at room temperature* without special equipment. 
  
These formulations can also replace silicone gel for some applications. Silicone gel resin 
materials are substantially more expensive. 
 

 
 
 
 
 

The above are pictures of samples of honeycomb column style cushion pad segments 
made of MGP-V20A and MGP-V30A formulations room temperature manual process.  

Honeycomb column cushions are typically made of TPE by the injection molding process.  
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Gradual Compression Deflection 
 
When compressed, the deflection forces from the cured pieces gradually increase without 
bottoming out until the sample is pushed over 40% of the thickness.  Please see the below chart 
showing the Compression Deflection of the formulas for your reference. 
 

 
 
 
NOTE: The Compression Deflection Data herein is established on our in-house test method.  A cylindrical 
sample piece of approximately 1” height with 1” diameter is gradually compressed as the deflection from 
the sample is measured. The x-axis is the distance of compression in the percentage of the sample height. 
The y-axis is the deflection force converted into a pound-per-inch of force. 
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Useful/Popular Softness Range for Various Applications 
 
Northstar Polymers developed 4 different formulations for the low-tack gel formulation series. 
They are in the softness range of common applications for polyurethane gel, silicone gel, and 
soft TPE materials.   The hardness data below is in Shore Durometer hardness. 
 

Formulation Typical 
Hardness 

Possible Applications 

MGP-V30A OO 30 Shoe Insoles, Honey Comb Upholstery Cushions, Gaskets, 
Keyboard/Mouse Pad Wrist Rests  

MGP-V20A OO 20 Shoe Insoles, Honey Comb Upholstery Cushions, Gaskets, Gel 
Seating Cushions, Patient Positioning Products 

MGP-V05A OO 5 - 10 Medical Training Models Imitating Flesh , Gel Cushion Seat 
Pads, Cushion Layer for Foam Mattresses, Pressure Mitigation 
Pads, Wheelchair Positioning Pads 

MGP-W50A OOO 50 -60 Medical Training Models Imitating Soft Tissues and Fat, 
Specialty Gasket For Air Filters  

MGP-W35A OOO 35 -45 Medical Training Models Imitating Soft Tissues and Fat, 
Specialty Gasket For Air Filters  

 
Note: The hardness of the molded part may slightly vary depending on the part design and 
different regions on the part to be measured. The products made with any of these materials 
must be tested for each application for product safety, regulatory compliance, and fitness of the 
raw materials.      
 
Hydrophobic Constituents Makes Water-Resistant Parts 
 
The raw material constituents for these formulations are mainly non-polar materials, which is, 
in general, water-resistant materials. Properly processed parts are expected to have a good 
water-resistant property. This may be an advantage for gasket making and 
encapsulation/potting applications. 
 
Price Advantage for Small Quantity Productions 
 
The unit prices of these products are somewhere between 1/2 and 1/5 of Silicone Gel resins, 
and the prices are higher than the typical raw material cost of TPE. 
  
However, TPE must be compounded with several other ingredients. It is difficult to obtain just 
the raw material compounds. The TPE is typically compounded by the molder, and they don’t 
sell just the compound.  Molding TPE typically requires an injection molding machine, which is 

http://www.northstarpolymers.com/
https://northstarpolymers.com/051719_PDF_Files/GEL/MGP-V30A_TDS_011320.pdf
https://northstarpolymers.com/051719_PDF_Files/GEL/MGP-V20A_TDS_010920.pdf
https://northstarpolymers.com/051719_PDF_Files/GEL/MGP-V05A_TDS_010920.pdf
https://northstarpolymers.com/051719_PDF_Files/GEL/MGP-W50A_TDS_010920.pdf
https://northstarpolymers.com/051719_PDF_Files/GEL/MGP-W35A_TDS_012720.pdf
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very expensive, and unless you can invest a large capital, you need to engage a contact molder. 
The mold cost and minimum order quantity by contract molders may not be feasible for small 
quantity requirements. 
  
These new formulations are designed to be processed manually without the use of a specific 
processing machine. The component materials are low-viscosity liquid at room temperature 
and all processes can be done at room temperature*. (We recommend the mold to be heated 
to 140 ˚F to 180 ˚F range for better surface quality and faster demolding time.) A wide range of 
mold materials and casting substrates such as plastic, soft resin, fiberglass, tooling boards, 
sheet metal, and aluminum can be used to make parts, sheets, and film of these formulations. 
  
Silicone gel can also make similar products manually without expensive processing equipment. 
However again, the price of the silicone rubber compound is much higher than polyurethanes. 
In some applications, these polyurethane gel formulations can replace silicone-based raw 
materials for cost-saving. 
 
Handling Information 
 
The part-A components for these formulas are isocyanate based materials. They are highly 
moisture sensitive. After opening the container, the headspace inside the container must be 
purged with dry nitrogen gas, argon gas, or other moisture/oxygen blocking purging gas 
product each time before closing the lid to store.  
  
The constituents of the part-A/part-B components have the tendency to separate into layers 
inside the container while stored. To ensure the homogeneous mix of the constituents, please 
agitate the content before dispensing at the beginning of each production day. Colder storage 
temperature causes separation more readily. Please store within the temperature range 72 ˚F 
to 86 ˚F. 
 
Notes 
  
*MGP-W35A must be processed with a heated mold in 140 ˚F – 190 ˚F range. The order formulas can be 
processed at room temperature mold; however, processing in a heated mold improves the surface quality and 
mold cycle. 
  
The materials in the container must be agitated to ensure the homogeneous blend at the beginning of each 
production day before dispensing. 
  
A silicone-based mold release agent is recommended to aid the molding operation for ease of demolding. 
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In cold seasons, the component materials may be affected by exposure to cold temperatures during shipping. 
These materials contain chemicals with different freezing points, and some constituents may freeze-out to 
separate from the blend. If freezing is suspected, the material must be inspected immediately after receiving it. 
If you see partially gelled or solid material within or segments of different consistencies, the material needs to 
be heated to 130 ˚F to 140 ˚F to thaw. 
 
The materials are supplied without colorants. These formulations consist of mostly non-polar raw materials. If 
coloring is needed, we recommend using pigment dispersion type colorant carried in polyether polyol with low 
OH content or non-polar plasticizers such as ESO, TXIB, and DINP. The color of the material is expected to 
darken from oxidation and exposure to UV light (and other radiations). UV Stabilizer additives can be used to 
stabilize the color for a longer time. 
 
These formulations contain large loading ratios of plasticizers (inert liquid chemicals). All plasticizers are 
known to leach out slowly in time. Leaching plasticizer may affect surrounding plastic materials. The molded 
products may become harder and may shrink as plasticizer leaches out. Although the plasticizers contained in 
this formulation are used in cosmetics and/or food contact products and they are not known as hazardous 
materials, the end-products’ safety must be confirmed for each specific application by the manufacturer or 
marketer of the final product. These formulations do not contain phthalate based plasticizer. Please see the 
Safety Data Sheet for each component for more detailed safety and handling information about the 
constituents of the part-A/part-B components. 

 
 

Standard Packaging Sizes:  
5-gallon plastic pails (40 pounds net each)  
55-gallon steel drums (450 pounds net each) 

 
 

For more information, please contact Northstar Polymers 
 

Email: info@northstarpolymers.com 
Telephone: +1(612)721-2911 Ext 119 
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