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Tri-layer extruded polymer tubes combine a lubricious inner surface 
with a bondable outer surface ideal for inner member shaft 
components used in coronary, neurovascular and other catheter 
applications.  The low friction interior surface enhances movement of 
guide wires or other devices within the shaft, while the exterior 
allows for bonding of distal tips, balloon, or proximal connectors.  A 
middle layer bonds the two distinctly different polymers used for the 
inner and outer layers. 
 

Tri-layer extruded tubes are used in catheter systems that navigate 
deep into the vascular system by following a preplaced guide wire.   Tri-layer extrusions are also 
used as working channels within a catheter assembly to allow for insertion of a tool or implant 
through the lumen to the therapeutic site.   
 
Common Sizes –Tri-layer extrusions are most commonly produced with inside diameters of 0.016” to 
0.017” to accommodate 0.014” coronary guide wires.  Tri-layer extrusions are also available in sizes 
to accommodate   a range of unique guide wires diameters, including 0.018”, 0.025”, 0.035” and 
0.038”.  Wall thicknesses are typically between 0.002” and 0.003”.  Putnam Plastics is capable of 
producing tri-layer extrusions in diameters of over 0.250”. 
 
Tolerances – For tri-layer extrusions with diameters of 0.016 to 0.017”, tolerances of +/- 0.0005” are 
available.  For large diameter tri-layers, tolerances of +/- 0.002” can be achieved.   
  
Layer Thickness – Wall ratios between inner and outer layers are 
commonly in ratios of 25%:75% or 20%:80%.  The middle layer is 
typically 0.0002” thick to provide an uninterrupted layer 
throughout the extrusion.   
 
Inner Layer Material - The inner layer need only be thick enough 
to provide an uninterrupted lubricious surface.  High Density 
Polyethylene (HDPE) is commonly used for the inner layer. 
 
Outer Layer Material - The outer layer is made as thick as possible 
for mechanical strength of the shaft, while providing enough inner 
layer wall thickness to ensure manufacturability.  The polymers used for the bondable outer layer 
include polyether block amides (Pebax®) or polyamides (nylons 11 and 12). 
 
Color – Tri-layer extrusions may be colored for aesthetic or size coding purposes.  While a range of 
colors are available, surface requirements of the inner and outer members limit some pigment types 
and loadings.   
  



 

 

Surface – A smooth glossy surface free of bumps is important on the inner surface to ensure ease of 
guide wire movement.  A smooth outer surface reduces stress concentrations in the thin wall which 
compromise tensile and elongation properties.  Gels inherent in polymers, are a common source of 
bumps in thin wall extrusions.  Throughout the manufacturing process, from material selection 
through compounding and extrusion, gels are minimized or removed wherever possible.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
About Putnam 
For over two decades, Putnam Plastics has provided comprehensive extrusion technologies for medical 
catheters and minimally invasive devices.  Technologies include thermoplastic and fluoropolymers extrusions, 
polyimide tubing, printing, and tipping and machining tubes.  Putnam offers development through validated 
manufacturing services.    
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Putnam Plastics believes that the information contained in this document is an accurate description of the typical characteristics and/or uses of the product or products, but it is the customer's responsibility to thoroughly test the 
product in each specific application to determine its performance, efficacy and safety for each end-use product, device or other application. Suggestions of uses should not be taken as inducements to infringe any particular patent. The 
information and data contained herein are based on information we believe reliable. Mention of a product in this documentation is not a guarantee of availability. Putnam Plastics reserves the right to modify products, specifications 
and/or packaging as part of a continuous program of product development.  PUTNAM PLASTICS MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, A WARRANTY OF FITNESS FOR A PARTICULAR 
PURPOSE OR OF INTELLECTUAL PROPERTY NON-INFRINGEMENT, INCLUDING, BUT NOT LIMITED TO PATENT NON-INFRINGEMENT, WHICH ARE EXPRESSLY DISCLAIMED, WHETHER EXPRESS OR IMPLIED, IN FACT OR BY LAW. FURTHER, 
PUTNAM PLASTICS MAKES NO WARRANTY TO YOUR CUSTOMERS OR AGENTS, AND HAS NOT AUTHORIZED ANYONE TO MAKE ANY REPRESENTATION OR WARRANTY OTHER THAN AS PROVIDED ABOVE. PUTNAM PLASTICS SHALL IN NO 
EVENT BE LIABLE FOR ANY GENERAL, INDIRECT, SPECIAL, CONSEQUENTIAL, PUNITIVE, INCIDENTAL OR SIMILAR DAMAGES, INCLUDING WITHOUT LIMITATION, DAMAGES FOR HARM TO BUSINESS, LOST PROFITS OR LOST SAVINGS, EVEN 
IF FOSTER HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, REGARDLESS OF THE FORM OF ACTION. 

 


