




What does Medical Murray look for in an extrusion processor? 

According to Leopold, the ability to hold tolerances is number 

one on the list. “With the assembly we do—we are always placing 

components down the lumen—tolerances are hugely critical. That 

makes or breaks our ability to make a device. And we’ve found that 

the single biggest challenge in extruding medical tubing is main-

taining tolerances. Sometimes the dimensions don’t work. So we 

might ask a supplier to challenge load a 5-ft-long mandrel down 

the lumen to make sure it’s going to work for certain applications.”

Medical Murray also needs its extrusion supplier to be able 

to go quickly from a development tube to steady-state manufac-

turing with reliable quality and delivery. The supplier also should 

have in-house tooling capabilities (see sidebar on p. 38 for details 

on processor with which Medical Murray works).

Medical Murray and its tubing suppliers often work collab-

oratively on design. Says Leopold, “Often we’ll get feedback from 

a customer and may determine, 

for example, that if we change the 

lumen shape from round to asym-

mentrical it will hold critical toler-

ances better. One project started 

with a five-lumen design and 

ended with a nine-lumen tube to 

make for a better overall catheter. 

It’s important that our suppliers be 

able to react quickly and make the tooling.”

The outgoing products from tubing suppliers influence what 

Medical Murray has to do on its end, and discussions with its 

supply side are ongoing. Leopold explains: “Is it better for us to do 

a secondary process, or is it better for us to work with an extruder 

who can provide us with bump tube? Should we change materials 

in some way? Should we bond tubes of different materials or 

durometers, or are we better off altering materials so that we get 

different performance across the length of the tube? Do we look 

for an extrusion with a braid or coil, or do we add those features in 

a secondary step? We have those discussions, and consistently ask 

“With the assembly 
we do—always 

placing components 
down the lumen—
tubing tolerances 

are critical.”

ourselves, ‘What is the best way to get what we need at the end?’”

North Barrington also houses much of Medical Murray’s R&D 

operation. That encompasses design, prototyping, catheter devel-

opment, materials evaluation, testing, and pilot production. Most 

projects trace their roots here, and customers range from Fortune 50 

companies to local doctors who have an idea for a better mousetrap. 

Collaboration is critical here, too. States Leopold, “Our customer 

base encompasses a huge range. We’ll work with an individual 

doctor who might come to us with nothing more than an idea on 

what a device might look like to treat a particular disease. And of 

course we’ll work with larger companies, who tend to bring us tech-

nical challenges related to materials or processing that test even the 

brightest, most experienced engineer.”

Whether the customer is big or small, the next step in Medical 

Murray’s process is to collaborate, starting with designing and 

building working prototypes. “We use rapid prototyping and 

pull from years of experience for these jobs. We also have weekly 

meetings with customers in which we go through what we learned, 

what the next steps are, and what changes are needed in the 

original design,” says Leopold.

The company also benefits from full-service design and devel-

opment facilities in Charlotte, N.C., and San Carlos, Calif. “We carry 

a huge inventory of components in our labs and have extensive 

equipment capabilities, like a Santa’s Workshop for catheters,” states 

Leopold. “About 60% of the equipment we use in our labs is built 

internally. Of course we’ll buy things like hot-air boxes, laminators, 

welding equipment, and plasma-treating equipment; but for really 

unique projects we’ll design and build the equipment ourselves.

“One project had a series of formed nitinol wires that we were 

overmolding in a tiny mold,” recalls Leopold. “We made a fully 

automated machine that cut the wires to length and heat-set them 

before molding. In another instance we had to provide tipping for 

a Pebax TPE catheter that ranged from 3 french to 27 french, with 

a series of different sizes in between. At the bigger sizes, standard 

tipping methods didn’t work—there was too much plastic to heat 

and move—so we built our own tipper for the thick-walled tubes.”  

Medical Murray’s clean-room presses are used to make tips, luers, and 
other components, including insert and overmolding.
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In his 25+ years in the business of selling 

medical tubing for a couple of leading 

processors, Joe Stephens often heard the 

same questions from customers: Why can’t 

you do this? Why is the price so high? Why 

do you take so long to deliver?

Stephens was dissatisfied with the way 

he had to answer the questions. But at the 

same time, they clued him in on a need 

in the market that was not being filled. So 

three years ago this month, Stephens and 

long-time colleague Matt Bills decided to 

fill it, joining forces to form Apollo Medical 

Extrusion Technology Inc. (apollomedex.com).

Today this medical tubing processor 

has two facilities. In Sandy, Utah, Apollo 

has a 9000 ft² plant—with plans to double 

the space this year—that it calls the Center 

for Extrusion Excellence. It runs four lines 

supplied by American Kuhne (american-

kuhne.com) and Davis-Standard (davis-stan-

dard.com) in sizes from 0.75 to 1.5 in. Apollo 

builds dies itself and uses downstream 

equipment from RDN Manufacturing Co. Inc. 

(rdnmfg.com) and Conair (conairgroup.com). 

All lines feature inline gauging systems from 

Zumbach Electronics for measurement and 

control of tubing 

diameter, ovality, 

position, curva-

ture, width, etc. 

(zumbach.com).

At Apollo’s 

second plant, a 

5000 ft² facility 

in Oceanside, 

Calif., a range 

of secondary operations that include pad 

printing, assembly, braiding, and coiling 

are carried out in an ISO Class 7 clean room.

Apollo runs a full slate of medical tubing 

with up to 20 lumens. It also extrudes 

balloon catheters, tapered tubing, and thin-

wall tubing (down to 0.0005 in. wall) in a 

gamut of materials that include PEEK, Pebax, 

nylon, and TPU. Apollo also offers off-the-

shelf single- and multi-lumen tubing that 

customers can get in one day and use for 

proof of concept. Off-the-shelf tubes can 

also be provided in complete R&D kits. Kits 

include tubing from 35 to 72 durometer in 

Pebax, with sizes ranging from 2-12 french in 

a multitude of wall thicknesses for a total of 

120 different configurations of single-lumen 

catheter tubes and 45 different configura-

tions of multi-lumen tubing.

But Stephens will tell you that what really 

sets Apollo apart is speed and its willingness 

to take on short orders at highly competitive 

prices. “We can supply a single-lumen tube 

in three business days, and a custom tube 

in seven to 10 days. With others it can take 

two to three weeks just to get a quote. For us 

it's less than 48 hours. Speed is a specialty of 

ours and an important way we differentiate 

ourselves from the competition.”

Apollo also has a minimum run price 

that starts at $799. Stephens says Apollo’s 

combination of speed and price “are revo-

lutionizing the medical-tubing industry.”

This degree of speed and versatility are 

made possible by what Stephens calls “the 

most-efficient extrusion operation in the 

U.S.” Apollo employs what it terms “the 

industry's the most advanced setup and 

cleaning techniques“ that allow it to start 

with a fully clean setup in under 30 min.

Efficient Tubing Processor Is Built for Speed

One of 
four 
extrusion 
lines in 
Apollo 
Medical’s 
Utah plant.
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Back around the turn of the 21st Century, this home-made machinery initiative even 

led Medical Murray to build its own injection molding machines. The Sesame micro-

molding machines, which the company still operates, were designed for precision parts 

from 0.0004 to 0.40 in.² area and weighing as little 

as 0.0001 g. Recalls Leopold, “We wanted to offer the 

ability to mold junctions from one multi-lumen tube 

to another with different durometers. Mostly all of this 

kind of work was being done by hand with razor blades 

and fixtures and hot boxes. But we wanted to mold 

those features directly onto the catheter, and we built 

a micromolding machine for that purpose.” The small-

shot Sesame machines allow very high-cost materials to 

be molded with minimal material loss. “We spent a few years promoting this machine, 

but soon enough we realized that we’d be better off focusing on making plastic parts, 

not machinery.” The Sesame molding technology has since been licensed to Lawton 

Machinery Group, De Pere, Wis. (calawton.com).

AGILE MANUFACTURING
Given the frequent changes in medical products, it helps that Medical Murray employs 

what it calls “agile” methods of manufacturing. “The term comes from the software world 

and emphasizes handling change and incorporating it into your culture,” Leopold 

explains. “In our business, change is inevitable. Most businesses almost never hear the 

full story from their customers. For us, agile manufacturing is an approach where we try 

to learn issues that are critical to customers up front to the extent possible, and then 

adapt quickly as they change.”

Medical Murray’s manufacturing facility is in Lake Zurich, Ill., about 10 miles away 

from the North Barrington headquarters. There, says Imaoka, Medical Murray has 20,000 

ft² of manufacturing space that includes a 6000 ft² ISO Class 7 clean room. The firm’s own 

Sesame presses and those furnished by others are used to insert-mold components for 

catheters and other applications. These include marker bands insert molded into catheter 

tips, radiopaque metal/urethane insert-molded tips, multi-material molded compo-

nents, and bioabsorbable staples and fasteners. Medical Murray also overmolds luers on 

extruded tubing in its clean room. Manufacturing operations include complete assembly, 

packaging and sterilization, distribution and logistics.

In Lake Zurich, 65 people are currently employed in two shifts, Imaoka says. The 

company generates 170 different SKUs. “Medical Murray primarily uses thermoplastic elas-

tomers from 10 different suppliers in virtually every durometer range and we formulate 

different additives for x-ray visibility and color,” says Imaoka. “We also regularly use PET, 

nylon, polyimides, ABS, and silicone rubber for handles, packaging, and balloons.” 

“We carry a huge 
inventory of compo-

nents in our labs. 
We call the labs 

Santa’s Workshop 
for catheters.”

Assembly and packaging count among the services Medical 
Murray offers to supply OEMs a complete catheter system.
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