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THE APPLICATION:

PU FOAM OUTLASTS BIOLOGICAL MATERIAL 
FOR ORTHOPEDIC AND MEDICAL MODELS

THE CHALLENGE: Key Requirements:

• Possesses properties that mimic
  human bone densities
• Consistent cellular structure
• Available in custom sizes 
• Easy to machine
• Resistance to moisture and water
  absorption

For over 30 years, Pacific Research Laboratories, Inc., also known 
as Sawbones, has been changing the way medical practitioners 
train and prepare for surgery. The first and largest provider of 
orthopedic and anatomical models, Sawbones manufactures 
realistic reproductions of bones to allow surgeons to interact 
with it before the procedure and to familiarize themselves with 
instruments needed for surgical procedures. The foam models 
are also used in biomechanical tests, new product demontrations 
and patient awareness. 

The originator of the “hands-on” workshop model, Sawbones is 
guided by the objective of helping medical professionals hone 
their skills. “Orthopedic surgeons will use the bone models to 
learn how to use hardware for surgical implants and instruments,” 
said Sawbones biomechanical engineer Amy Posch, M.S. “They 
are also used in workshops where surgeons can share their 
experiences working with certain injuries such as fractures.”

Historically, cadaver bones, animal bones, or even various types 
of wood were used for medical models, but these materials bring 
their own sets of limitations. Varying shelf lives and inconsistent 
mechanical properties impede accuracy and precision in 
biomechanical tests. When alternative artificial materials are 
considered, care must be taken to ensure these are uniform 
in structure, which means there should be minimal variance 
in properties and dimensions from order to order. In addition, 
Sawbones is guided by the American Society of Testing Methods 
(ASTM) for orthopedic implant testing and device testing, so 
materials used in creating bone models should meet these rigid 
requirements. Most of all, it should possess properties similar to 
human bone.

Bones consist of two main parts: the hard, outer cortical bone 
and the inner cancellous bone which is lower in density but has 
more cellular structure. In order to mimic these components, 

Tendon fixation block. Photo provided by Sawbones®

Sawbones needed a high-caliber polyurethane foam that 
comes in various densities. Sawbones’ services also called 
for products that were easily transportable in situations 
where clients used the models in demonstrations. 
The foam should be easily cut and molded to custom 
specifications. This led Sawbones to General Plastics.



THE SOLUTION:
Sawbones uses General Plastics’ LAST-A-FOAM® FR-3700 
Performance Core series in their dual density, bi cortical, and CNC 
machined foam block models. However, from time to time, the 
LAST-A-FOAM® FR-6700 series polyurethane foam is also used, 
depending on the requirements. Sawbones was drawn to General 
Plastics’ polyurethane foam for its consistent cellular structure, 
machinability and resistance to moisture. The FR-3700 series also 
comes in various sizes and wide range of densities, 3 – 40 pounds 
per cubic foot, satisfying one of Sawbones’ most important 
requirements: the ability to create models that mimic various 
bone densities. 

Using General Plastics’ polyurethane foam to create models 
allows Sawbones to capture the entire range of bone qualities 
that surgeons might encounter in their operations. The company 
is able to order specific sizes, densities, and property ranges 
they may need, without worrying about quality and consistency 
changing from order to order. 

“You can select a grade of foam to machine that will deliver 
a consistent range of desired properties. You will encounter 
significantly less variability compared to working with natural 
bone,” said Posch.

Perhaps above all else, Sawbones recognizes General Plastics’ 
commitment to quality. The foam’s reliability, consistency, and 
onsite testing have contributed to the 20-year long relationship 
between Sawbones and General Plastics. “General Plastics stands 
behind their products and properties,” Posch said. “It meets the 
ASTM guidelines, and we know they have a high quality assurance 
system in place.”

As a company who develops over 300 customer-requested 
machined and laminated foam models every year, and who 
maintains a satisfaction guarantee on all their products and 
services, Sawbones relies on a supplier who can provide material 
that meets their stringent requirements. 

The applications of LAST-A-FOAM® FR-3700 in the medical 
industry, and beyond, are continually expanding. Contact General 
Plastics today to see how you can use our top-grade polyurethane 
foam for your applications.

“General Plastics stands behind their 
products and properties... we know they 

have a high quality assurance system 
in place.”

-Amy Posch, M.S.
Sawbones Biomechanical Engineer

Block assembly. Photo provided by Sawbones®

Contact us at 866-825-1378 www.generalplastics.com

LAST-A-FOAM® FR-3700 Benefits:

• Available in a wide range of 
  densities and custom sizes
• Easily shaped with a variety of 
  cutting tools
• Dimensionally stable
• Superior performance as wood 
   replacement
• Does not absorb water or 
  moisture
• Will not support fungal growth

Contact us today to learn more 
about our FR-3700 foam series.



  

LAST-A-FOAM® FR-3740 RIGID POLYURETHANE FOAM
      Property English Metric Test Method
 Density (pcf) (kg/m3) 40.0 641 ASTM D-1622

 Compressive Strength (psi) (kPa) ASTM D-1621
      Parallel to Rise
          -65°F 5816 40101
           75°F 4524 31193
           200°F 2001 13797
           250°F 1650 11377
       Perpendicular to Rise
          -65°F 6399 44121
           75°F 4515 31131
           200°F 2678 18465
           250°F 1700 11722

 Compressive Modulus (psi) (kPa) ASTM D-1621
       Parallel to Rise 
          -65°F 74543 513974
           75°F 72210 497888
           200°F 76254 525771
           250°F 55328 381487
      Perpendicular to Rise
          -65°F 80766 556882
           75°F 70838 488428
           200°F 78662 542374
           250°F 57823 398690

 Tensile Strength (psi) (kPa) ASTM D-1623  Type A Specimens
      Parallel to Rise 2769 19092
      Perpendicular to Rise 2877 19837

 Flexural Strength (psi) (kPa) ASTM D-790    Method 1-A
      Rise Parallel to Test Span 4161 28690
      Rise Parallel to Beam Thickness 4157 28663

 Flexural Modulus (psi) (kPa) ASTM D-790    Method 1-A
      Rise Parallel to Test Span 125088 862482
      Rise Parallel to Beam Thickness 127274 877554

 Coefficient of Thermal Expansion (in/in-°F) (m/m-°K) 35 x 10-6 61 x 10-6 From -50 to +200°F,  GP Method

 Closed Cell Content (%) 100.0 100.0 ASTM D-6226

 Thermal Conductivity (BTU*in/ft2*°F*h) (W/m*°K) 0.570 0.082 ASTM C-518 at 75°F (24°C) mean temp.

 Poisson's Ratio ~ 0.3 ~ 0.3 Literature  (Gibson & Ashby)

 Hardness, Shore-D (cut foam surface) 71.6 71.6 ASTM D-2240

 Tumbling Friability: Weight Loss (%) 0.0 0.0 ASTM C-421 (20  minutes @ 60 rpm)

 Water Absorption (lbs/ft2)  (kg/m2) 0.004 .018 ASTM D-2842

 Specific Heat @25°C (BTU/lb-°F) (J/g°C) 0.353 1.477 ASTM E-1269

 Heat of Combustion (BTU/lb) (MJ/kg) 11706 27.17 ASTM D-240

 Glass Transition, Tg (°F) (°C) 270 132 ASTM E-1824

 Fire Safety *S/E *S/E *Self-extinguishing via test method shown below

Values shown are average values determined from laboratory tests 07/21/2015

This data is subject to revision and changes due to development of and changes to the material. The data is derived from tests and 
historical usage. The data is averaged data and should be treated as such. Calculations should be verified by actual tests. The data is 
furnished without liability for the company and does not constitute a warranty or representation in respect to the material or its use. The 

company reserves the right to release new data sheets in replacement.

*FAR 25.853 (A) App. F (a)(1)(i) & (ii) tested vertically on 1/2" thick specimen using 12- and 60- second ignition with a Bunsen burner
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Where Great Ideas Take Shape

4910 Burlington Way
Tacoma, WA 98409

P: 253-473-5000 F: 253-473-5104
www.generalplastics.com


