
Machining is one of the hottest sectors in the orthope-
dic market. Medical device manufacturers (MDMs) 
emerging from the pandemic have presented a back-

log of projects for their machining partners, with compressed 
timelines to match. With machinists in short supply, there is 
even greater interest in using automation, robots, and Internet 
of Things applications to stay operational and competitive. How-
ever, despite all this bustling activity, signs of instability are still 
present—for example, supply chains remain unsteady.

“Some supply chain material lead times are increasing and the 
prices of certain raw materials and consumable supplies are go-
ing up,” said Michael Raasch, business development manager for 
XACT Wire EDM Corporation, a Waukesha, Wis.-based provider 
of wire EDM (electrical discharge machining) services. “Some de-
vices and components are also being reshored after experiences 
with disruptions due to the pandemic.” 

Graham Immerman, vice president of marketing for Machine-
Metrics, a Northampton, Mass.-based provider of machine data 
platforms that monitor and analyze data from manufacturing 
equipment, agreed.

“Supply chain restructuring has been accelerated by the CO-
VID-19 pandemic,” he said. “Many medical device companies are 
looking to restructure their supply chains, trying to support rising 
demand with a balance of resilience, efficiency, and reduced costs. 
More companies are also considering reshoring as a solution, with 

a recent study showing that 70 percent of companies queried1 were 
likely or extremely likely to reshore in coming years.”

“Most of our medical OEM customers serve elective surgery 
markets,” said John MacDonald, president of AIP Precision Ma-
chining, a Daytona Beach, Fla.-based provider of ultra-precision 
machining of plastic and composite materials for the medical in-
dustry. “In late Q1, the availability of effective vaccines and de-
clining COVID-19 rates resulted in a strong return of demand, 
including a strong appetite for new product development from 
both existing and new orthopedic customers.”

Orthopedic MDMs continue to design and develop smaller, 
more advanced, and more complex medical devices (especially for 
the minimally invasive market) than ever before, which require 
production processes that can provide stringent, repeatable, pre-
cise, and accurate finish components at very small scales. Modern 
computer numerical control (CNC) machines are designed to meet 
these high-precision challenges with more automated capabilities 
and improved process controls. These expectations, when com-
bined with the cost-down pressures of the industry at large, are 
creating a trend toward “lights-out” manufacturing and Internet of 
Things (IoT) mobile control of multiple machining cells. 

“The utilization of tooling technologies, which adapt to 
changing manufacturing requirements, increases productivity 
and operational flexibility,” said Dan Walker, director of business 
development for Tsugami/Rem Sales, a Windsor, Conn.-based 
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exclusive importer of Precision Tsugami CNC machine tools, in-
cluding lathes and milling machines. “Quick-change tooling, os-
cillation cutting, lights-out machining, and more powerful CNC 
controls generate more up-time with less intervention.” 

Latest Trends
Cost pressures and supply chain worries continue to weigh down 
MDMs, causing many of them to consider reshoring. However, 
reshoring also comes with pressures to deliver products in re-
cord time and still turn a profit, all while controlling or reducing 
costs, finding and hiring skilled labor, and boosting productiv-
ity. To be competitive, MDMs and their contract manufacturers 
(CMs) must find ways to increase efficiencies—largely through 
the investment in IoT technologies that maximize performance, 
quality, and speed.

“There has never been a more important time to reduce the 
burden of non-essential manual tasks and decision-making,” 
said Immerman. “Continuous improvement via automation starts 
with capturing insights from the heart of manufacturing opera-
tions—specifically the machine assets that make these products 
and the people that run them.” 

Machining equipment in the medical device market is worth 
hundreds of thousands of dollars and produces more data than in 
many other industries—yet this information is often not captured 
or analyzed to improve efficiency and performance, despite the con-

tinued innovation (and increased affordability) in robotics and au-
tomation. “IoT systems optimize manufacturing processes by using 
machine data, leveraging real-time analytics, and remotely monitor-
ing machines, all of which can maximize shop floor operations and 
contribute to large increases in productivity,” added Immerman. 

Material advancements are just as important as machining 
advancements for achieving the manufacturing and product 
performance goals for orthopedic implants and devices. For ex-
ample, tight chemical and processing control of raw materials 
ensures reliable yield during production and repeatable, expected 
machining performance. “As trends towards minimally invasive 
surgeries continue, the need for smaller devices will require both 
the precision of advanced machining and the characteristics of 
next-generation materials, where more performance is packed 
into a smaller unit volume,” said Ray DeFrain, Jr., field metallur-
gist for Carpenter Technology, a Philadelphia-based melter and 
manufacturer of metal bar, wire, strip, plate, and powder. “For 
example, Carpenter’s BioDur 108 alloy takes the performance 
expectations of an industry standard—vacuum-melted 316 stain-
less—and increases strength, corrosion resistance, fatigue, and 
biocompatibility, while concurrently removing nickel and cobalt 
for regulatory and allergic concerns.”

MDMs are always looking for ways to increase quality, reduce 
lead times, and save money. One way to accomplish this is by 
implementing improvements that can increase throughput and 
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Surgical cutting block with precision wire EDM slot features. 

Image courtesy of XACT Wire EDM Corporation.
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decrease scrap rates—which can simply be a change in material. 
“Miniaturization of components and devices often require ad-
vancements in both processing and materials, such as Custom 
465 stainless,” said DeFrain. “This drop-in replacement for 17-
4PH delivers increased strength and hardness, while still retain-
ing very high levels of ductility and corrosion resistance.” 

What OEMs Want 
MDMs are keen on having a strong supply base, with Tier-1 suppli-
ers that totally understand their needs and only work with top CMs 
downstream—not just for their technological abilities, but also the 
quality and capacity they bring to the manufacturing process.

“These manufacturers are looking for a supply chain that em-
braces advanced technologies that improve quality while reduc-
ing costs,” said Walker.

“MDMs want parts that meet specification, are on time, and 
priced to be economically feasible for the given product,” added 
MacDonald. “At the end of the day, those are the demands and in 
that order of importance.”

Being highly cost-sensitive, especially emerging from the 
pandemic, MDMs can have a hard time making decisions on 
cost per part, what to add or take out of a design, and how those 
changes could impact functionality, performance, and sales. “It 
is not always the cheapest product that brings the highest ad-

vantage for the customer,” said Florian Dierigl, business develop-
ment manager for the medical industry for TYROLIT Schleifmit-
telwerke Swarovski K.G., a Schwaz, Austria-based manufacturer 
of bonded grinding, cut-off, sawing, drilling, and dressing tools. 
“Engineers should be involved more in the decisions to find a 
balance for price/performance.” 

Reliance on CMs for their manufacturing know-how and prob-
lem-solving is a continuing trend for MDMs, which allows them to 
focus their resources on R&D and design. They expect their trusted 
CM partners to make their products better—from sharing material 
knowledge to design changes to the different levels of machinabil-
ity or biocompatibility—for a range of orthopedic devices. Design 
activity is especially high in the foot and ankle sector for implants 
and carbon-fiber, polyetheretherketone (PEEK)-based radiolucent 
surgical tools, as well as surgical navigation tools. 

“Surgical navigation technologies continue to advance and 
incorporate more polymer parts to reduce metallic component 
interference, which has proven to be very successful,” said Mac-
Donald. “Many of these components require extremely tight tol-
erances, down to a true position of 0.0005 inches.”

New Technologies and Advances
Materials and technologies in the highest favor with MDMs are 
those that accelerate product development, maximize quality, 
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and reduce costs. For example, when grinding femur parts for 
artificial knee implants, the trend is toward using state-of-the-
art super-abrasive grinding wheels, rather than the conventional 
aluminum oxide grinding wheels used in the past. These super-
abrasive wheels have the same damping properties as carbon fi-
ber but are lighter and cost less per produced part. 

“This makes it possible to decrease grinding cycle times and 
increase output per wheel,” said Dierigl. “As a result, less frequent 
tool changing and, therefore, reduced tool changing time is required 
because of the longer life for the grinding tool. This has allowed cus-
tomers to reduce the grinding cycle time from 12 minutes to about 
4.5 minutes, meaning a productivity increase of about 60 percent.”

Another advancement that saves time is using hybrid equip-
ment—for example, combining laser cutting and welding with 
traditional Swiss turning in a single machine that can perform 
multiple processes in a single set-up. This is especially effective 
for laser-cut slots and holes and simultaneous machining of dif-
fering outside diameters, which reduces set-up time, secondary 
processing, and handling costs. Additive manufacturing can also 
be added, as well as increasingly sophisticated micro-machin-
ing and bar-fed multi-axis machining. The trend toward hybrid 
equipment also drives costs down by shortening lead times for 
prototyping and production volumes. 

“Hybrid equipment can make small, high-precision cuts that 

cannot be achieved by conventional machining,” said Walker. 
“Our LaserSwiss technology, which combines multiple separate 
operations into one, provides cost savings to the end user while 
significantly reducing takt time and scrap and improving process 
capability, while delivering quick ROI.”

Oscillation cutting is another technological breakthrough that 
oscillates a servo axis to help break up chips in tough-to-cut mate-
rials. This action reduces heat in the cut, but does not diminish tool 
life or surface finish. “By oscillating the specified axis, cutting is per-
formed by synchronizing the oscillation of the specified axis with 
the rotation of the main spindle,” said Walker. “Interruption in the 
cut by oscillation breaks material into small chips rather than long 
stringy ones. Productivity is increased by significantly reducing op-
erator intervention to remove hanging or ‘bird-nesting’ chips.”

Wire EDM is a very effective process for prototype through 
production volume on medical applications that require close 
tolerances and good surface finishes. Tight temperature control 
and calibrations are also critical. Any conductive material can be 
machined with wire EDM. In many cases, parts can be stacked 
or chained together and very efficiently produced. With toler-
ances as tight as ±0.002 mm, inspection can become a challenge. 
“Vision inspection at a very high magnification [100-300x] can 
complement coordinate measuring machine [CMM] inspection, 
especially when checking delicate, fragile parts or tiny features,” 
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