Tri-Tie" Continuous Extrusion
Technology

Eliminating Hand Lay-up Manufacturing of Guide Catheters

Benefits of Tri-Tie™ extrusion technology over the
conventional approach:

Reliable Shaft Performance:
integrated bonding between outer & inner layers

Reduction of Kink/Hinge Points:
continuous, variable durometer outer layer eliminates kinking at bonded segment interfaces

Improved Quality & Validation:
elimination of discrete components and manual operations

Cost Savings:
continuous manufacturing reduce cost compared to conventional methods




Guide catheters are commonly used to access endovascular sites and deliver balloons, stents, guide
wires, contrast media and other devices. These catheters are costly and challenging to manufacture due
to complex shaft requirements. These in include:

e alubricious inner layer for easy passage of devices
e a braided stainless steel middle layer for torque transmission and support

e an outer layer that varies from a flexible distal end to minimize intravascular wall damage and
thrombosis generation to a more rigid proximal end for pushability

Traditionally, these complex shafts have been manually assembled from discrete components and
heated to create the final component. This is costly and presents challenges for validating a highly
manual manufacturing process. Product performance can also vary due to poor bonding between the
layers and at the interface of the discrete segments on the outer layer, where hinge points occur.

Tri-Tie™ Technology

Putnam Plastic’s Tri-Tie™ technology eliminates the traditional
manual approach with a proprietary, continuous processing
method to create a fully integrated composite shaft. Tri-Tie™
shafts incorporate the traditional three-layer approach with
some modifications to improve performance and reliability.
The lubricious inner layer is designed with a fully bondable
outer surface. This allows the outer layer of the shaft to
penetrate the middle braid layer and securely bond to the
inner layer, creating an integrated structure. Discrete outer layer segments and hinge points are
eliminated with Putnam’s proprietary intermittent extrusion process whereby polymers of varying
durometer are applied along the length of the shaft in a single extrusion.

Tri-Tie™ guide catheter shaft manufacturing rethinks the conventional approach to achieve a more
integrated and reliable component, at a lower cost. While the technologies and materials used for this
process have a proven track record in vascular catheter applications, the combination of these
technologies in a single component is a hallmark of Putnam’s innovative approach.

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.




