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More than five years ago, the Bartlett, Tennessee Area Chamber of 
Commerce (located about 15 miles northeast of downtown Memphis, 
Tennessee) conducted a survey of local companies, and found that 
those concentrated in medical devices had a similar response to  
their greatest obstacle to growth: lack of a skilled labor force. 

Fast forward to July 2017. The Greater Memphis Medical Device 
Council has been created as a result of that survey. It just celebrated 
three years as an official organization, comprising more than two 
dozen companies that work together to identify and solve the  
region’s employee development needs. 

“I’ve been in the industry for 30 years, and was amazed that members 
of this competitive environment were able to come together and  
open the coat a little to talk about these issues,” said Roy Smith, 
Executive Director of the council, referring to their first meetings. A 
former employee of Smith & Nephew and Surface Dynamics, Smith  
is now responsible for leading the initiative to close the skills gap  
at all career levels.

Those of you with tenured careers in orthopaedics know that a similar 
storyline has been playing out in orthopaedic hubs for more than 
a decade. With the assistance of Smith and others, in this issue, we 
examine forces impacting the limited pool of candidates for certain 
manufacturing positions and offer insight into ways that companies 
have changed their recruiting, training and retaining efforts. If you’re 
considering a career move or advancement, industry veterans offer 
wise words on how to prepare for your journey. Start on page 36.

For the entrepreneurs, two additional articles in this issue serve as 
a reminder for best practices. On page 44, we discuss how to switch 
your mindset to an entrepreneurial approach to engineering, and on 
page 46 we discuss the steps you should take before you discuss your 
invention with a third party.

On a final note, our focus on workforce development kicks off a new 
feature that delves deeper into industry topics of importance, based 
on your voices. Up next, we’ll discuss coatings in October and  
testing in December. 
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ConMed Acquires 

MedShape’s ACL 

ExoShape System

M
edShape reached a definitive 

agreement for ConMed 

to acquire the ExoShape® 

Anterior Cruciate Ligament (ACL) fixation 

system. The transaction includes femoral 

and tibial soft tissue fasteners for fixation 

of soft tissue grafts in reconstruction 

procedures.

ExoShape products have been in use 

since 2011. In 2014, MedShape received 

FDA 510(k) clearance for its femoral fixation 

device that was the first to be constructed 

completely from PEEK Altera® shape 

memory polymer. 

The ExoShape system overall is 

reported to be the first all-PEEK system 

to offer a non-rotational deployment and 

interference fixation approach for ACL 

reconstruction.

In 1Q17, ConMed posted Arthroscopy/

Soft Tissue Repair revenue of $103.8MM, 

-1.4% compared to 1Q16, and the company 

has just announced 2Q17 revenue of 

$105.6MM, -0.3% vs. 2Q16. 

ConMed’s turnaround initiatives include 

a revamp of marketing and a focused list of 

R&D projects and priorities. Additionally, 

the company seeks to bolster revenue via 

launch of the CuffLink Double Row rotator 

cuff repair system, Trinity 3-in-1 camera 

and new shaver blades, as well as through 

licensing agreements with Bovie Medical 

and KFx Medical.

Moving forward, MedShape seeks to 

increase investments in its core foot and 

ankle products for the double-digit-growth 

ankle repair market. — Julie Vetalice

MARKET WATCH

Stryker and GE Partner to 

Accelerate Additive 

Manufacturing Initiative 

The agreement supports machines, materials and services.

MedShape moves focus to foot 
and ankle, while ConMed bolsters 
arthroscopy/soft tissue portfolio. G

E Additive and Stryker established an agreement to support 

Stryker’s growth in additive manufacturing, covering new 

machines, materials and services for use by Stryker’s global 

supply chain.

GE Additive includes machine providers Concept Laser and 

ArcamEBM, along with material provider AP&C and service provider 

DTI, located in Germany, Sweden, Canada and the U.S., respectively.

Stryker has been involved in 3D printing since 2001; its history 

includes investments in Concept Laser and Arcam systems, and 

collaborations with universities in Ireland and the U.K. to employ 

the technology for the healthcare industry. In January 2016, Stryker 

announced that it had opened its own additive manufacturing hub 

in Ireland and was filling it with machines, with a primary focus on 

spine and joint reconstruction products. The company was already 

3D-printing knee components (revision cones, for instance, as well as 

a tibial base plate and a patella) and launched Tritanium PL, a highly-

porous posterior lumbar cage, in 1H16. The Global hip cup is to be 3D 

printed, as well.

Strong demand for 3D-printed products is a consistently-cited 

growth driver for Stryker, and in early 2017, leadership affirmed that 

a number of new 3D-printed products are slated for launch this year. 

“We have tremendous demand and interest from basically all of our 

implant businesses for 3D printed products,” remarked Kevin Lobo, 

Stryker’s CEO, in the 1Q17 call. “At this point, all the products that 

we’re launching are adding innovation, removing bone cement, creating 

new geometries that didn’t exist previously. We have a pretty healthy 

pipeline of demands, and we’re scaling it as fast as we possibly can to 

meet the demand.”

“Working with GE Additive and leveraging their expertise is a very 

compelling proposition for Stryker,” said John Haller, Vice President of 

Global Supply at Stryker. “We believe this collaboration will accelerate 

our additive manufacturing journey and support our mission to make 

healthcare better.”

GE Additive was established in 2016. In addition to the company’s 

$1.4 billion investment in Concept Laser and Arcam, it has invested $1.5 

billion in manufacturing and additive technologies over the past ten 

years, created new service applications across the company and earned 

346 patents in powder metals. Furthermore, its collaboration with GE 

Capital will help customers worldwide access flexible financing to 

acquire metal additive machines.

Industry leaders point to the GE/Stryker collaboration as a signal that 

the technology has staying power for orthopaedics. — Julie Vetalice

http://U.K.to
http://U.K.to
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and Very Strong...Yet Gentle 
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See it at 

Medtec

China, 
#H308

Transitions 

from round 

to fl at suture

MARKET WATCH

Supplier News

3D Systems plans to embed the ThingWorx® Platform from 

PTC into its 3D printers. The platform and remote services are 

intended to maximize printer availability and productivity; for 

instance, customers can monitor utilization and materials status, 

and can access remote diagnosis and service for their machines.

Following the ThingWorx announcement, 3D Systems released 

Simbionix SPINE Mentor, a hands-on simulated training and 

practice tool for minimally invasive spine surgeries. The training 

system combines simulation, 3D printing and medical tools to 

create a hybrid spinal surgery training solution.

Avalign Technologies acquired Thortex and Millennium 

Surgical, under the guidance of Arlington Capital Partners. 

Avalign, a full-service supplier of implants, instruments, 

cutting tools, German specialty instruments and cases/trays, 

has grown its capabilities over 10+ years by joining four entities: 

Instrumed, Advantis Medical, Nemcomed and NG Instruments.

This latest transaction brings, from Thortex, capabilities of 

metal injection molding, precision manufacturing and porous 

coating solutions for titanium and cobalt-chrome orthopaedic 

implants, while Millennium adds its focus on the delivery of 

difficult-to-find specialty surgical instruments for orthopaedics, 

neurosurgery and ophthalmics. 

Cretex Companies acquired Quality Tech Services (QTS), 

supplier of outsourced packaging for the medical device 

industry. Terms were not disclosed.

QTS’ capabilities include process development and validations, 

labeling, cleaning/passivation, cleanroom assembly/kitting/

packaging, sterilization management, etc.

The Cretex Medical companies include rms Surgical, Meier, 

Spectralytics and JunoPacific.

Placon opened its first Design Center of Excellence, located in 

Madison, Wisconsin. The facility enables smooth collaboration 

between customers and design engineers, particularly decreasing 

turnaround time for feedback and iterations. The space contains 

technology, digital media, interactive touch screens, 3D printers, 

innovation space and showcase areas.

Rosler launched the R 150 DL-2 rotary vibrator, a machine that 

mounts work pieces to a fixture inside the work bowl in order 

to avoid part-on-part contact in orthopaedic implant processing. 

The process creates more intensive movement between media 

and work pieces, allowing for complex geometries to be created.

The machines ideal use is for deburring, edge radiusing, 

surface smoothing and high-gloss polishing of total joint devices.

http://www.teleflexmedicaloem.com
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MARKET WATCH

Zimmer Biomet’s Dvorak Departs as CEO
New leader will shoulder merger integration issues and continue portfolio  

expansion beyond hip and knee.

Z
immer Biomet (ZBH) announced the departure of David Dvorak, its CEO of ten years. Dan Florin, Senior Vice President and 

CFO, will serve as interim CEO while the board seeks to fill the vacancy.

The announcement came alongside news that overall preliminary 2Q17 ZBH revenue is expected to miss the forecast. 

While ZBH’s preliminary 2Q17 revenue of ~$1.95BB (including non-ortho) is an increase of +1.1% vs. 2Q16, the company’s organic 

growth is expected to post a decrease of -0.3%—below previously-stated guidance of flat to +1% for the quarter. (Final 2Q17 numbers 

were not available at publication date.)

News of the executive change pleased shareholders and analysts. Zimmer Biomet is still dealing with fallout from product supply 

issues originally reported in 3Q16 affecting the manufacture of Persona knees and legacy Biomet hips, and to a lesser degree the 

Comprehensive Shoulder system. The matters contributed, at the time, to an inability to secure new customers while maintaining 

product supply to current customers.

In its 1Q17 call, leadership had acknowledged the impact of its supply chain challenges, stating that though overall production 

at its Warsaw North Campus manufacturing facility had improved during the quarter, greater-than-expected production delays 

remained. In the leadership transition announcement, Florin noted that while output increased during 2Q17, “certain brands did 

not achieve targeted production levels as quickly as anticipated.” Further, he noted a slower recapture of revenue from customers 

affected by the product supply issues.

Major leadership changes create a period of internal and external uncertainty. While the new CEO will be tasked with reconciliation 

of lingering merger integration/quality issues, he or she must also manage other challenges and growth initiatives; within 2017 

alone, those have included unveiling the Signature Solutions clinical service and technology suite, at AAOS; the close-out of a 

warning letter for a facility in China; ex-U.S. launch of Subchondroplasty; a voluntary field safety corrective action for certain ROSA 

Brain, Spine and One surgical robotic devices; launch of a surgical planning tool that uses x-ray technology for patient-specific knee 

implant positioning; a recall of implantable spinal fusion stimulators and the Comprehensive Shoulder, etc.

To alleviate the impact of hip and knee supply chain issues, our assumption is that new leadership will continue to execute on 

Dvorak’s strategy to diversify the company’s portfolio. ORTHOWORLD estimates that 70.6% of ZBH’s 2016 orthopaedic revenue 

came from the joint reconstruction market. None of its closest competitors—DePuy Synthes, Stryker, Smith & Nephew—derive 

more than 52% of their revenue from joint recon.

In 2016, Zimmer Biomet acquired LDR, Cayenne Medical and Medtech to boost its spine and arthroscopy/soft tissue portfolios, 

two segments where the company held little market share compared to DePuy Synthes and Stryker. Our estimate is that those three 

acquisitions contributed approximately $120.0 million or 1.7% to 2016 orthopaedic revenue, which is significant, considering that the 

company’s revenue grew 2.5% year over year. 

Zimmer Biomet holds the #1 spot in the joint recon market. For 2016, the company’s 29% share of the market ($5.0BB) was 

followed in the #2 spot by Stryker, with 20% of segment share ($3.4BB), per ORTHOWORLD estimates. While Stryker’s year over 

year growth increased 5% from 2015 to 2016, ZBH’s fluctuated throughout 2016, ending at 0.7% over 2015. For 1Q17, ZBH’s joint 

recon revenue grew 1.0%, while Stryker’s grew 5.6%.

Several names have been floated for a possible Dvorak replacement, including Jeff Binder, CEO of Immucor and former 

Biomet President and CEO; Steve MacMillan,  CEO of Hologic and former Stryker President and CEO; Gail Boudreaux, former 

UnitedHealthcare CEO and present member of the ZBH Board of Directors;  Doug Kohrs, former Tornier President and CEO and 

Mike Rousseau, who recently resigned as President of Abbott’s Cardiovascular and Neuromodulation. 

Our opinion is that ZBH will cast a larger net and consider executives outside of orthopaedics and even outside of medical device, 

who have led companies at least the size of ZBH ($7.7BB in 2016, including non-ortho).

On a final note, ZBH is now the seventh on our list of top 15 orthopaedic device companies to experience a leadership transition 

since 2Q15. Acumed, DJO, Globus Medical and NuVasive made President or CEO changes. DePuy Synthes and Medtronic named 

new leadership for their orthopaedic businesses. While different circumstances surround each of these, including retirement, we 

believe that it’s indicative of the pressures to experience profitability and growth today.

Julie Vetalice is ORTHOWORLD’s Editorial Assistant. She can be reached at julie@orthoworld.com.

mailto:julie@orthoworld.com
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T
he top four orthopaedic device manufacturers—

DePuy Synthes, Zimmer Biomet, Stryker and Smith 

& Nephew—announced product launches in the final 

days of June, expanding key portfolios.

DePuy Synthes announced the acquisition and launch 

of new technologies expected to deepen its spine offerings. 

Leadership has recently cited gaps in the company’s product 

portfolio as a reason for two years of spine revenue decreases.

To broaden its product line, DePuy Synthes acquired  

Sentio and its smart sensor nerve localization technology used 

in minimally invasive spine surgery. The platform addresses 

two demands often stated by hospital customers today: create 

operating room efficiencies and make procedures adaptable to 

the outpatient setting. 

Additionally, DePuy Synthes launched two fenestrated 

screw systems to provide spinal column integrity for patients 

with advanced stage spinal tumors. VIPER and EXPEDIUM 

work in conjunction with CONFIDENCE spinal cement to 

provide stabilization.

Smith & Nephew launched a total knee application (TKA) 

for its NAVIO handheld robotic-assisted technology. The 

announcement was imminent, as Smith & Nephew had 

received FDA 510(k) clearance for the application in 2Q16 and 

said that the technology’s first surgical use occurred in 1Q17. 

The TKA launch broadens Smith & Nephew’s NAVIO port-

folio and creates competition for Stryker’s Mako total knee 

application, as well as myriad surgical assistance products 

that companies have rolled out in recent yeaars.

Stryker and Zimmer Biomet both launched solutions that 

utilize x-ray imaging for preoperative planning. 

Stryker’s Hoffmann LFX Hexapod was introduced by its 

foot and ankle division for pre-and post-operative planning 

for deformity correction and limb reconstruction. 

Zimmer Biomet introduced its X-PSI Knee System to gen-

erate 3D anatomical models in preparation for TKA. Leader-

ship noted that this represents world’s first CE Marked sur-

gical planning system that supports patient specific implant  

positioning solely utilizing x-ray technology. 

Clinical Trial Launched to Evaluate Stem Cells in 

Treatment of Massive Knee Cartilage Injury

A
ndrews Institute for Orthopaedics & Sports Medicine and the Andrews Research & Education Foundation are facilitat-

ing a randomized, multi-center Phase II U.S. FDA-observed clinical trial evaluating use of a patient’s own stem cells to 

regenerate knee cartilage.

This is reportedly the first time that stem cells will be evaluated in a clinical trial for the ability to regenerate cartilage in massive 

knee cartilage injuries. The six-year study may end early if results indicate statistical significance.

“In the United States, there are currently no proven treatment options that utilize stem cells to regenerate a patient’s knee cartilage 

once it has deteriorated,” said Adam Anz, M.D., who is leading the study. “This clinical trial is a monumental step to get FDA 

approved stem cell technology to our patients.”

The study seeks to replicate outcomes from clinical treatments currently available to patients in Malaysia, and is partially funded 

by the Malaysian government.

Top Four Launch New Products as Half Closes

The trial is reportedly the first to study the ability of stem cells to regenerate knee cartilage.

New technologies expand spine, knee and trauma portfolios

MARKET WATCH

RESEARCH REPORT
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N
orthwestern University scientists have found that a bioactive, biodegradable nanomaterial 

coated in sugar molecules can stimulate bone regeneration and lead to better spinal fusion, 

according to their findings published in the journal Nature Nanotechnology. 

In an animal model, researchers studied the effect of the sugar-coated nanomaterial on the activity 

of bone morphogenetic protein 2 (BMP-2). By incorporating the nanomaterial, which was delivered 

on a collagen sponge, they found that 100 times less BMP-2 was required for a successful fusion. The 

findings, they believe, could lead to less expensive technology to not only promote regeneration of 

bone but also muscle, tendons and cartilage throughout the body.

How is the nanomaterial designed? The team developed an artificial extracellular matrix to bind 

the protein by molecular design in a way that compares to natural sugar binding in the body. 

The coated molecule is a synthesized sugar polymer known as sulfated polysaccharide, which 

resembles sugars used by nature to activate BMP-2 when cell signaling indicates bone growth. The 

sugar molecules on the surface of the nanostructure “grab” the protein in the spot used in biologi-

cal systems to deploy the bone-growing signal. 

An important element of the matrix is that it slowly releases the sugar molecules instead of delivering 

in one early burst.

The Northwestern research team plans to seek FDA approval to launch a human clinical trial 

studying the nanomaterial for bone regernation. The team is led by Samuel I. Stupp, Ph.D., 

Director of the Simpson Querrey Institute of BioNanotechnology, Wellington K. Hsu, M.D., 

Associate Professor of Orthopaedic Surgery and Erin L. K. Hsu, Ph.D., Research Assistant  

Professor of Orthopaedic Surgery.

Spine Fusion Stimulated by Sugar-Coated Nanomaterial
Northwestern University researchers find bioactive, biodegradable nanomaterial decreases the use of BMP-2.

RESEARCH REPORT

RESOMER  –   

30 YEARS OF 

EMPOWERING 

INNOVATION.

Mario is empowering innovation by  
ensuring reliable production processes   
of pharmaceutical polymers for medical 
device applications. 

resomer@evonik.com www.evonik.com/resomer

The colored region 

in a micro-CT image 

shows regenerated 

high-quality bone 

in the spine with 

minimal use of 

growth factor.
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REGULATORY BRIEF

I
n 1H17, 23 orthopaedic companies from 11 countries received 
their first 510(k), according to our scan of FDA’s database.  
Nine of the 23 510(k)s were in trauma and seven in spine. 

Many of the ex-U.S.-based companies receiving trauma and 
spine clearances have full portfolios in their respective market 
segments. Backed by decades of experience, in some instances, 
we expect that these companies will seek additional FDA 510(k) 
clearances in an attempt to penetrate the U.S. orthopaedic 
market. 

We call your attention to these companies to assist you in 
identifying new technologies, startups and ex-U.S. companies 
entering the U.S. market. 

Akros Medical | Durham, North Carolina, USA
Segment: Trauma (Ankle)

• K162805, Fibulink Syndesmosis Repair Kit

• Anchor to provide fixation between tibia and fibula  
after ankle syndesmosis 

• Raised $610K in 4Q15 from private investors

Dragon Crown Medical | Jinan, China
Segment: Spine

• K162283, DCM Kyphoplasty System

• Intended for reduction and fixation of spinal fractures

• Company claims a “minimally invasive culture”

Gramercy Extremity Orthopedics | Richardson, Texas, USA 

Segment: Trauma

• K161904, GEO Bone Screw 

• Indicated for fractures, osteotomies, arthrodesis,  
osteochondritis and tendon reattachment

• Company founded to be cost effective, user-friendly 
manufacturer through delivery system and  
single-use implants and instruments

Greens Surgicals | Gujarat, India 
Segment: Trauma

• K163383, Locking Bone Plates and Screws, Osteo-
synthesis Plating System, Dynamic Condylar Plate 

• Locking Bone Plates to treat clavicle, pelvis,  
scapula, long/small bones, etc.

• Dynamic Condylar Plating System for  
fracture fixation of proximal femur shaft

• Portfolio includes trauma, spine  
and joint recon products

IntraFuse | Logan, Utah, USA
Segment: Trauma, Clavicle 

• K163488, Flex-Thread Clavicle Pin

• Stainless steel and PEEK, comprises a flexible threaded 
distal tip to engage the curved medial portion of the 
clavicle and a proximal cross screw to support stability 
and fixation to the lateral portion of the bone

• Portfolio company of incubator Surgical Frontiers,  
will focus on less invasive intramedullary fracture  
fixation of clavicle, radius, ulna and fibula

OsteoNovus | Toledo, Ohio, USA 
Segment: Orthobiologics

• K162087, NovoGro Putty

• Synthetic bone void filler is claimed to support robust 
bone growth by six weeks; company has also  
developed granule and block formats

• Technology licensed from University of Toledo;  
company is reportedly slated to close a partnership  
with an unnamed $100MM+ revenue company for  
non-exclusive private label sales of NovoGro

Phamedica | Plainview, New York, USA 
Segment: Spine

• K163011, PHA S1 Spinal System

• System comprises titanium alloy polyaxial and mono-
axial screws and reduction screws, rods, set screws, 
transverse/offset connectors

• Indicated for multiple spine issues, including degenera-
tive disc disease, spondylolisthesis, trauma and spinal 
stenosis 

Radicle Orthopaedics | New York, New York, USA
Segment: Trauma

• K161334, RASL Repair Kit/Bone Screw 

• Designed to treat scapholunate ligament ruptures

• Screw allows for 15 to 22 degrees of  
toggle angle and freely rotates

• Company founded to develop trauma  
and extremities platform

Trauma and Spine Gain New Players with First 510(k)s
Nearly two dozen companies received their first U.S. regulatory clearance in 1H17.
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wytech.com

732-396-3900/sales@wytech.com

New Jersey • Colorado

Quick Turn Materials

Precision Grinding

Wire Straightening & Cutting

Laser Machining

New CNC 6-Axis Laser 
Micromachining System 

Up and Running!

Wire EDM

CNC Swiss Turning/Milling

Forming/Fabrication

Automation

Surface Modifications

Tubing & Wire

ComponenTs
For orThopediC AppliCATions

Sicage | Sioux Falls, South Dakota, USA 

Segment: Spine

• K170475, SICAGE bone screw for sacroiliac (SI) joint 
disruptions and degenerative sacroiliitis

• Fully-threaded titanium alloy bone screw is sold  
sterile and includes implants/instruments

• Affiliated with Medical Designs, company founded in 
1999 by Wilson T. Asfora, M.D., to develop an anterior 
cervical plate, the Asfora Bullet Cage for spinal fusion, 
the Dakota Knife surgical instrument designed for use 
in carpal tunnel release, etc.

Silony Medical | Frauenfeld, Switzerland 

Segment: Spine

• K162587, Roccia ACIF Intervertebral Fusion System 

• Features wedge-shaped or anatomic  
Ti6AI4V-coated PEEK cage

• Other products include Verticale, posterior  
double rod fixation system, and Ceracell Ortho,  
a silicon-doped B-TCP 

Spinal Analytics & Geometrical Implant | London, U.K.
Segment: Spine 

• K161710, SAGICO Interbody Fusion 

• System includes ARIA lumbar and ARION cervical 
implants made from PEEK (sourced from Invibio), 
titanium alloy (Dynamet) and tantalum beads/ 
rods (X-medics)

• Company’s full ex-U.S. range includes thoracolum-
bar fixation, anterior/posterior cervical, interbody 
fusion, biologics, vertebroplasty/kyphoplasty 

Summit Spine | Georgetown, Texas, USA 

Segment: Spine

• K170572, Yellowstone Lumbar Interbody Fusion System 

• Intended for one level or two contiguous  
levels to treat degenerative disc disease

• Received second 510(k) in 2Q17 for  
Channel Cervical Interbody 

Wittenstein Intens | Igersheim, Germany
Segment: Trauma

• K163368, Fitbone TAA Intramedullary  
Lengthening System 

• Intended for lengthening of the femur and tibia via 
a nail with a telescoping system powered by  
an electromagnetic motor

• Portfolio includes custom-made lengthening systems

http://wytech.com
http://wytech.com
http://M.D.to
http://M.D.to


14 BONEZONE • August 2017

OMTEC RECAP:

What do Payors Want From You?

Reimbursement, Purchasing Affect Product Development 

No matter your position within your company, it’s imperative that you consider how your work impacts the 

value created by your product. We say this in general terms, because first, it’s a basic business principle 

that applies to all industries, yet it can be lost in the day–to-day. Second, it’s the reality for success in 

orthopaedics.

Payors have tightened reimbursement parameters. Value Analysis Committees (VACs) at hospitals and 

surgery centers have restricted product adoption. Breaking these barriers is accomplished with clinical 

and economic data that shows your product’s value to the patient and the system. The topic of value-

based healthcare was discussed during presentations and panel conversations throughout OMTEC 2017,  

signifying its importance in doing business today. 

Whether or not your responsibilities are directly tied to payor and hospital relationships, these voices from 

OMTEC will assist you in understanding the shifts taking place during product development.

T
he complexity of reimbursement may be great, but 

the burden may be lessened if you begin with the 

end in mind—and know what you’re up against—

and make good choices throughout the process. 

Tim Hunter of Musculoskeletal Clinical Regulatory 

Advisers (MCRA) shared tactics that medical device 

companies can use along the road to product commer-

cialization, easing the reimbursement challenge and 

building cross-departmental solidarity to meet the end-

goal: patient access. Mr. Hunter, who is Vice President 

of Health Economics, Reimbursement & Public Policy for 

MCRA, has nearly 20 years of experience with the matter.

One reason for the growing need to put reimburse-

ment at the front of your mind is that orthopaedics is 

a high-cost arena. As any specialty grows, says Hunter, 

then the more cases, the more cost and the more atten-

tion it gains from payors. Health plans are examining 

new technologies and re-examining existing ones, pres-

suring providers and manufacturers to justify cover-

age. This was not an issue 20 years ago, which may 

explain why so many are surprised when coverage 

becomes complicated. It wasn’t a problem before—but 

it’s the reality, today. And it bears saying that the wrong 

choices, or underinformed choices, made on the path to 

reimbursement can cause lasting damage to coverage 

and payment for the device that you’ve invested so 

much in.

Well-informed is well-armed. It’s helpful to know: 

what are payors looking for, now? Hunter described four 

things that payors are mindful of—what’s important to 

them. Familiarize yourself with these, and you’re ahead 

of the game.

Increasing Clinical Data 

Requirements

You’re not just doing a study. 

It’s studies. Payors seek multiple 

studies that all show the same 

outcome to increase their comfort 

level with new technology (which 

is often times more expensive). 

With these studies, payors seek 

longer-term outcome reporting. 

Not just two-year, but five-year, 

seven-year data. As Hunter 

explained, while two-year data 

may get you on the market, FDA’s most likely going to 

ask you for extended data after approval. If they don’t, 

Aetna, Blue Cross Blue Shield, Cigna and UnitedHealth-

care most likely will. 

Furthermore, specialty medical societies want that 

extended data, too. When societies are deciding which 

technologies to fight for, they want the same data in hand 

that the payors have.

Specificity of Clinical Data Endpoints

Increasingly, you will be asked to show study data that 

includes superiority, not just non-inferiority—not just 

showing the technology to be as-good-as or not-worse-than 

an existing standard of care. Even Medicare wants to see 

superiority data in primary endpoints. 

Also, if you’re collecting data that shows improve-

ments in pain levels, be mindful that what health plans 

really want to see is improvement in degrees of function. 

That’s a mind switch—in orthopaedics, pain usually 

Tim Hunter

MCRA
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drives the patient to pursue joint reconstruction. But 

what health plans want to know is, can Mrs. Smith go to 

the grocery store? Can she perform daily activities? This 

may mean a change to the data that you thought you 

needed to collect.

Coverage Requirements 

Payors want to limit their exposure by specifying cov-

erage criteria—in other words, Aetnas and Cignas want 

to cover the most narrow population possible. What’s 

this mean for you? Be mindful of the structure of your 

clinical study; you want to collect data that will support 

a widely-covered population. Negotiate with FDA over 

the wording in your FDA label, watching for restric-

tions or contraindications that can knock out a chunk of 

patients who might ideally be covered for your product.  

On that second point—for instance, suppose that FDA 

wants to add a contraindication for weight or failure of 

a previous treatment. What does that do to your abil-

ity to get payors to say yes to coverage? What does that 

language do to your available market size? Negotiations 

with FDA matter, because they could affect your ability 

to get reimbursed.

Changing Payment Methodologies

Bundling, for instance. As payors seek to transfer risk, 

they’re interested in bundling devices into procedures, 

and bundling payments to doctors and hospitals. They 

want to know what the cost will be for an individual 

case, overall. These changes can impact the manner in 

which medical device manufacturers sell their products 

to providers. One easy way to improve the impact of 

data collection during a clinical study is to proactively 

understand the cost drivers and pressures for a hospital 

or facility, and collect health economic data points that 

address those drivers and pressures.

These four aspects of payor concern are just the begin-

ning of what Mr. Hunter shared at OMTEC. Of equal 

use was his parting reminder, which is: payors don’t 

want to pay the way they did in the past. They don’t 

want to pay more for devices or new technology. They 

don’t even want to pay more for better. They are in a 

contraction world, and you are a medical device com-

pany that is trying to make the money back from all of 

your investments in the technology, to get to the end 

goal: patient access.

This behooves you to begin with the end in mind. 

Spend a bit of time and resources early in your com-

mercialization process to grow your understanding 

of what’s important to payors. It can save money and 

reduce frustrations down the line.

At MCRA, Mr. Hunter and his team work with companies 

to develop and execute strategic plans for market adoption, 

including new code development, clinical and health economic 

evidence development and dissemination and payor outreach 

and education to support appropriate patient access to novel 

treatment options. 

Mr. Hunter joined MCRA in 2007 from Johnson & Johnson 

(Ortho Biotech, LLP), where he was responsible for analyzing 

the impact of Federal legislation and regulations on company 

technologies and competitive markets. Mr. Hunter also has 

served in management functions with Covance Health Eco-

nomics and Outcomes Services and the U.S. Department of 

Health and Human Services.

YOUR PREMIER FINISHER FOR 

PRECISION MEDICAL COMPONENTS

Solutions for finishing integral parts with critical dimensions

For products with sensitive requirements,  
American Bright Works provides unmatched quality 
and exceptional consistency. 

• ISO 13485:2003 Certified: validated processes

• Fast turnaround

• New automated electropolish and passivate line

• Service summary: Titanium Anodizing,  
Chemical Deburring of Titanium, Electropolishing,  

 Chemical Bright Dip of Stainless Steel,  
Passivation, Post Process Testing, Laser Marking

Automated Electropolish/
Passivation Line

763-572-0607

americanbrightworks.com

You’re not just doing a study. It’s studies. 

Payors seek multiple studies that all show 

the same outcome.

http://americanbrightworks.com
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Think Like a Value Analysis Committee

T
he influence of hospital VACs has 

created a market access risk that 

you must consider when assessing 

new technologies—before product devel-

opment begins. How do you reduce that 

risk? One idea is to create your own panel 

of experts—or at the very least interview 

experts—that extend beyond the surgeon. 

Thomas S. Harper, Ph.D., Senior Manager 

at Plante Moran, mentioned that device com-

panies have experienced success in establish-

ing market access panels with representa-

tives that have previous VAC experience. 

Harper provided two examples of 

companies experiencing commercialization or market access risk. 

A “world-class” company reached out to Plante Moran when it 

couldn’t move a line extension product through VACs, tying up 

revenue. As Harper explained, the company wasn’t prepared to 

answer the VAC’s questions. Conversely, a small device company 

with a novel technology interviewed 20 VAC members to gain 

market insight early in its development stage. Since the company 

launched its product earlier this year, its VAC approval rate is over 

90% within 90 days of submitting its application—an exceptional 

timeframe, according to Harper.

Harper and his colleagues have interviewed more than 150 

VAC members to understand how their roles have evolved in 

recent years, and to gain information on ways that device compa-

nies can integrate VAC insight into new technology development. 

Here, we recap his findings.

Know What to Expect

Hospital VACs were established to assess the purchase of new 

products. Increasingly, these committees analyze high-volume 

products and procedures. Companies like the “world-class” one 

mentioned above are finding that brand recognition and previous 

hospital history can no longer be relied upon to get their products 

into the operating room. VACs want clinical and economic data. 

Seek Diverse Perspectives

The surgeon voice is essential to product development. How-

ever, others have a growing say in a surgeon’s use of products. A 

typical VAC includes perspectives from administration, finance, 

nursing, supply chain, surgeon, etc. They may vary in structure; 

for instance, Harper noted that a small hospital system may have 

15 VAC members, while UCLA has four VACs with 20 to 25 mem-

bers each. You should incorporate these different perspectives 

into your product feedback. 

“If you think these folks don’t understand the science, they 

definitely understand hospital budgets; they understand what 

the potential impact could be for a product, and they could give 

you some great insight,” Harper says.

Engage Early

The more information you’re able to arm yourself with early 

in development, the better. The previously-mentioned small 

Risk vs. Reward:  
New Technology Assessment

Orthopaedic companies are good at 

addressing the classic risks associ-

ated with assessing new technologies: 

quality, clinical, financial, intellectual 

property, etc., according to Harper. It’s 

the new risks that have presented them-

selves in doing global business that create 

challenges. Here are three risk types and 

questions to ask for each when starting 

discussions about a new product.

Global Business Risk: How well do 

we understand global product revenue 

potential and adoption? How do we pri-

oritize our global markets for secondary 

or tertiary product launches?

Cybersecurity/Patient Privacy Risk: Will 

this technology or future product have a 

data connectivity element? How well do 

we understand the product usage and 

connectivity environment?

Commercialization Risk: Have we dis-

cussed the technology or future product 

clinical and economic value with key 

market access stakeholders? Do we have 

the appropriate distribution channel and 

partners to be successful globally?

Thomas S. 

Harper, Ph.D.

Plante Moran

company that experienced success presented 

VAC members with concept boards, videos and 

prototypes. By engaging early and often, you’re 

able to adapt and change course faster.

Harper noted that this doesn’t need to be an 

expensive endeavor. He’s seen a panel of seven 

former VAC members cost a company about 

$50,000 total in honorariums—a small price when 

considering the goal is to get to market faster. 

Dr. Harper has more than 25 years of experience in 

sales and marketing management, product commer-

cialization, due diligence and business development in 

the medical device industry. His has successfully led 

the global commercialization of implantable, dispos-

able, reusable and capital equipment medical devices 

for a variety of companies, ranging from startup to 

large global companies. During his career, Dr. Harper 

has assisted or led the global launch of 60+ medical 

device products while leading teams at Johnson & 

Johnson, Cardinal Health and over 20 global medical 

device client companies.
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On Additive Manufacturing

“One of the keys that we see in this arena is partnerships. We’re not only hiring people and building our 

capability in additive; we’re creating partnerships with the material suppliers and the machine suppliers 

because we believe that this is an industrial revolution. The machines that are out there today are going 

to disappear quickly, and new technology that is faster and can handle different form factors is going to 

keep changing rapidly over the next several years. …Where we’ve had the “a-ha” moment is in realizing 

that it’s not about what part you can 3D print vs. conventional manufacturing. It’s about what you can 

design with the additive application that you couldn’t do with a conventional approach.”

—Mark Kemp, President and CEO, Tecomet

On Robotics 

“So far, from what I’ve seen and the people that I talk to, none of the robotics has significantly improved 

outcomes or turned the average surgeon into a great surgeon. …Unless you use it a lot, you’re just not 

going to be any better at it. I think it’s going to happen; it will happen. But right now it’s mostly a 

marketing tool. Clinics say ‘we have robotic surgery, the latest and greatest.’ But if you then dig in and 

look at how much they actually use that device, it’s not that often. I think we absolutely need to invest 

in these technologies, but I haven’t seen a truly great application.”

—Eric Lohrer, Partner, Loreda Holdings; Lima Corporate Board Member 

On Consolidation 

“We’re seeing a lot of cross border 

[consolidation] activity. The United 

States is the largest healthcare mar-

ket in the world, and European 

companies are looking in at higher 

reimbursement rates across the 

spectrum. We’re seeing European companies looking 

for ways to participate in the U.S. market. It’s very 

challenging to come here and find a green field, build a 

building and fill it up with machines. How do they do 

it? They acquire a business that’s operating.”

—Laurence Barr, Senior Vice President,  

Business Development, Kinsella Group

On New Technology 

“I use a 2x2 diagram, technologies 

existing and future, and markets 

existing and future. If you think 

about what’s necessary to keep the 

lights on, people typically put a 

significant investment in the current 

technology and current markets. 

If you do so at the peril of new technologies and new 

markets, you’re going to lose out over time. ...Looking 

across different industries in healthcare, it turns out that 

a small, 10% investment in that new-by-new over time 

will yield 70% of the company’s return. If companies 

are loathe to invest in that early-stage work, they’re just 

kicking the can down the road.”

—Scott Bruder, M.D., Ph.D., Principal, Bruder  

Consulting & Venture Group; Amendia Chairman

Voices From OMTEC
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ASK THE EXPERT

Design Validation: More than Just User Testing

EduQuest, a global team of FDA compliance experts, answers industry’s pressing questions. In this round, Denise Dion, Vice President of 

Regulatory & Quality Services for EduQuest, corrects a common misconception.

Question: Really, in the final analysis, isn’t design validation just user testing? 

Answer: I’ve heard that a lot lately. But it’s not true.

The Quality System Regulation (21 CFR Part 820) includes requirements for design controls. The regu-
lation requires design validation to ensure that your design (or design change) meets both defined user 
needs as well as your defined intended uses. These needs and uses must be defined in the documentation 
of your design input requirements.

The regulation also requires that design validation be done under actual or simulated use conditions 
(my emphasis) with production or production equivalent units. If design validation were only user 
testing, the regulation would not allow for simulated use conditions.

FDA clarifies these requirements in its Design Control Guidance for Medical Device Manufacturers: “The requirements which 
form the design input establish a basis for performing subsequent design tasks and validating the design.”

Furthermore, under the Validation Methods section of the Design Control Guidance, FDA says, “Many medical devices do not 
require clinical trials. However, all devices require clinical evaluation and should be tested in the actual or simulated use environ-
ment as a part of validation. This testing should involve devices which are manufactured using the same methods and procedures 
expected to be used for ongoing production. 

“While testing is always a part of validation, additional validation methods are often used in conjunction with testing, includ-
ing analysis and inspection methods, compilation of relevant scientific literature, provision of historical evidence that similar 
designs and/or materials are clinically safe, and full clinical investigations or clinical trials.”

So, design validation is really what happens near the 
end of the design or redesign of a medical device. It’s 
done as a set of various activities to answer the ques-
tion, “Does this design solution actually perform and 
function as I intend it to, and does it meet my user 
needs?”

Design verification activities provide theoretical 
assurance that the design is appropriate in regard to 
your defined design input requirements. However, 
design validation provides evidence—beyond theo-
retical assurance—that the device you designed is truly 
safe and effective within the context of those same 
design input requirements.

Ms. Dion has been with EduQuest since 2002, following 18 years with FDA. Her final eight years with FDA were served at headquarters as 

the medical device investigator liaison between the Office of Regulatory Affairs (ORA) and the Center for Devices and Radiological Health, as 

well as between ORA headquarters and field staff. 

Denise is the lead instructor for EduQuest’s two-day training class, Design Control for Medical Devices: Meeting FDA’s 21 CFR Part 820.30 

Rules for Quality Design and Manufacturing, scheduled September 20-21, 2017, near Baltimore and Washington, D.C.

EduQuest
info@EduQuest.net | EduQuest.net

Denise Dion

If design validation were only 

user testing, the regulation 

would not allow for simulated 

use conditions.

“

”

mailto:info@EduQuest.net
http://EduQuest.net


DePuy Synthes 2Q17 Orthopaedic Revenue 

July 21, 2017, 1:30 pm

ORTHOWORLD estimates DePuy Synthes’ 2Q17 orthopaedic revenue at US $2,214.8MM, +0.4% vs. 2Q16.

Tissue Regenix Proposes Acquisition of CellRight Technologies

July 21, 2017, 1:30 pm

Tissue Regenix proposes to acquire CellRight Technologies for US $30MM, to offer products for bone and soft tissue 
regeneration.

Smith & Nephew, Imperial Collage to Study Meniscus Function

July 20, 2017, 9:30 am

Smith & Nephew signed a 3-year partnership with Imperial College London to study meniscus function and develop techniques 
to treat knee injuries caused by sports.

Emerging Implant Technologies Receives FDA Clearance for Interbody Devices

July 18, 2017, 12:00 pm

Emerging Implant Technologies received FDA 510(k) clearance for 3D-printed spinal interbody devices to address ALIF, PLIF, 

TLIF and cervical procedures.

Through Strategic Intelligence

EMPOWERING 
Orthopaedic Executives

Join Now! 
Confirm your Membership: 

ORTHOWORLD.com

For more information contact Fran Bursic, 440.543.2101, fran@orthoworld.com

https://www.orthoworld.com/
mailto:fran@orthoworld.com
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I
’m not going to beat around the bush. I don’t like conduct-

ing recalls. Who would? Paradoxically, recalling product 

from the field is counter-productive, yet so necessary when 

human health is involved. The negative factor of a recall is 

incalculable and only realized after you finish your first recall; 

it really is an exercise in futility. You vow that “this will never 

happen again on my watch.” Never again, you say. Then it hap-

pens again, for some companies. (Since 2014, four orthopaedic 

companies—DePuy Synthes, Greatbatch, MicroPort Orthope-

dics and Zimmer Biomet— have experienced a Class I recall.)

I receive FDA recall updates via email. It’s eye-opening. 

I’m involved with this type of activity because, frankly, com-

panies need assistance and guidance to climb that costly and 

steep recall mountain. 

After you have committed to FDA and then summarily 

worked an inordinate amount of time to resolve the clear 

and present issues, you still feel empty inside. Collaterally, a 

recall can affect the morale of an entire company. Yes, I know, 

the act of removing defective (basically adulterated) product 

from the field to prevent further human use is an measure 

that FDA has put in place to protect people’s lives. I support 

that principle. The process of conducting a recall is, never-

theless, arduous. Timeliness is an important factor, which 

immediately puts even healthy companies on the defensive. 

It involves learning curves, blame and forced interaction with 

governmental agencies. That being said, recalls are a fact of 

life and are meant to be dealt with in a methodical manner. 

A Brief History Lesson

 From 1983 to 1989, FDA conducted a six-year study to 

determine the causes of voluntary recalls. Findings indicated 

that 44% of all voluntary recalls could have been prevented 

if adequate design controls were used. Fundamentally, poor 

design was a leading cause of voluntary recalls. Another study 

was performed on recall data from 2003 to 2012, and design 

was cited as one of the most frequent causes of recalls. Design 

has an important and direct real world bearing on device 

quality, safety and effectiveness. Many postmarket problems 

with medical devices can be traced back to poor design. 

Additionally, 510(k)-cleared devices are ten or more times more 

likely to be recalled than premarket approved (PMA) devices.

Steps That You Can Take to Minimize the Steep Climb

A recall can disrupt a company’s operation and business, 

but you can take a few steps to minimize the troublesome 

effects of not being prepared. First, establish and enable an 

up-to-date written contingency plan for use in initiating and 

affecting a recall in compliance with the regulations. An ounce 

of prevention will afford your company a pound of efficiency 

and effectiveness. Second, the use of sufficient and accurate 

coding of your device products (packaging and labeling 

included, of course) to make possible positive lot identifica-

tion and to facilitate effective recall of all violated lots is an 

organizational approach you usually upgrade after your first 

recall. I know that your company may never have a recall, but 

you should prepare for the possibility. Third, maintain cogent 

and complete product distribution records to facilitate loca-

tion of device products that are being recalled. Such records 

should be maintained for a period of time that exceeds the 

shelf life and expected use of the product.

What FDA Says about Recalls

FDA indicates that a “recall is a method of removing or 

correcting products that are in violation of laws adminis-

tered by the Food and Drug Administration (FDA). Recall 

is a voluntary action that takes place because manufactur-

ers and distributors must carry out their responsibility to  

protect the public health and well-being from products that 

present a risk of injury or gross deception or are otherwise 

defective.” FDA goes on to say that a “recall may be under-

taken voluntarily and at any time by manufacturers and 

QUALITY MANAGEMENT

Device Recalls: 
Prepare for the Unexpected

John Gagliardi 

MidWest Process Innovation, LLC

Three Recall Classifications

FDA will assign your company a Classification.

Class I recalls are for dangerous or defective  

products that could cause serious health problems or 

even death. 

Class II recalls address products that might cause 

a temporary health problem, or pose only a slight 

threat of a serious nature. 

Class III recalls involve products that are unlikely to 

cause adverse health reaction, but that violate FDA 

labeling or manufacturing regulations. 
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QUALITY MANAGEMENT

distributors, or at the request of the Food and Drug Adminis-

tration. A request by the Food and Drug Administration that 

a firm recall a product is reserved for urgent situations and is 

to be directed to the firm that has primary responsibility for 

the manufacture and marketing of the product that is to be 

recalled.”

Noteworthy Factoid: Given that 510(k)-cleared devices 

are at least ten times more likely to be recalled than PMA-

approved devices, it is of concern that most orthopaedic 

devices are cleared through the 510(k) process with limited 

clinical trials data.

How the Process Works

Adding to the complexity of a recall is the fact that the initia-

tion, classification and termination process of a medical device 

recall requires documented interaction and collaboration 

amongst your company recall team, the Office of Regulatory 

Affairs District Office (ORA) and the Center for Devices and 

Radiological Health (CDRH). If you’re not used to dealing with 

FDA, this could be an enlightening experience in that you are 

forced to deal with a subject that is not part of your everyday 

work, and you are under the microscope from day one. 

The recall process typically begins with the device manufac-

turer becoming aware of the issue warranting a recall action, 

initiating the recall and notifying FDA’s ORA district office. 

The ORA district office issues a 24-hour alert to CDRH and 

a recall classification recommendation. CDRH conducts a 

final review and classification. As I said, some of the collat-

eral damage occurs when the recall is publicly posted online 

within a day of classification. Yes, your recall is known to your 

competitors. Believe me, it causes much trepidation among a 

company’s regulatory affairs and sales and marketing teams.

Your company’s recall strategy (for a firm-initiated recall to 

fit individual circumstances) should include at least:

• Results of a health hazard evaluation. When FDA does 

a post-recall inspection, they want to make sure that 

this documentation is in place to show how the deci-

sion was made to move forward with a recall and to 

what extent product was returned.

• A “buttoned-up” process for identifying product to 

the degree necessary (e.g. to locate it in the field)

• The degree to which the product’s deficiency is obvi-

ous to the consumer or the user. Adulterated can mean 

anything from mislabeling to contaminated product to 

not following the cGMP-QS Regulations.

• How much of the product remains unused and how 

much has been used already in the market place

• Is there still product availability (for the  

patient’s dependency)?

FDA will review this strategy and make comment, one way 

or the other. Don’t delay the initiation of the recall waiting for 

an FDA decision unless FDA vehemently opposes the initia-

tion. Here, the situation becomes a very gray area, indeed. If 

you wait, you’re “not engaged and proactive.” If you go for-

ward in a timely fashion, you could get a comment like “this 

strategy doesn’t do justice to the recall—start again.” Your 

recall team, distributors and customers/users can become 

impatient and undeniably frustrated.

The conduct of the actual recall is driven by a few impor-

tant factors, with the most important considerations being 

the degree of hazard and extent of distribution. Taking into 

consideration the consumer use level, the wholesale level 

and the retail level of use, a decision on extent becomes self-

explanatory unless you don’t generate metrics of that nature. 

Time intervals can be affected by recall complexity, informa-

tion availability from firms, amount of industry guidance 

required, workloads and staff resources. The more questions 

that your company cannot properly answer during the recall, 

the higher the propensity that there will be an FDA inspection 

in the future.

The information that will be important to generate, acquire 

and potentially give FDA includes at least the following:

• The identity of the product(s) involved

• Reason for the recall. Putting this into your corrective 

action system is a good way to organize this informa-

tion for future reference. You’ll be dealing with reams 

of information. Having a recall coordinator to organize 

and implement records of the recall is imperative.

• Evaluation of the risks involved could necessitate the 

possibilities of enabling re-design, reworking, initiat-

ing a well-documented destruction strategy, etc.

• Of course, the quantitative aspects of this recall are 

high on a platform of reconciliation and accountability. 

Distribution records should be impeccable to at least 

the first consignee. Putting the distributors on your 

approved supplier list by conducting an audit of their 

ability to recall (reconciliation and accountability) is 

a must, these days. What if you have records to the 

first consignee (the distributor), and the first consignee 

doesn’t have ensuing records out in the field? Your 

company is accountable, first and foremost.  

• Distributor information, for logistical purposes

• As indicated, the recall strategy and detailed plans

• Identification of the recall team leader

• Dealing with the fact that FDA will place this recall in 

the weekly FDA Enforcement Report until resolved

• Related complaints and any adverse events that have 

been addressed in the Corrective Action Process

Setting up a Budget

Some recalls become worldwide problems and tend to not 

present companies in a positive light. Your company is doing 

everything it must do to turn this negative into a proactive 

occurrence. Much money is spent on damage control and 

physically bringing the product back as soon as possible. 

http://e.g.to
http://e.g.to
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Some companies set up budgets to deal with this unplanned 

spending spree. If you’re not set up to deal with the outlay 

of funds or your company isn’t financially stable, this could 

be just enough to cease operations and have to regroup as an 

organization. The recall strategy will specify whether a public 

warning is necessary, and if so, either a general public warning 

using the news media or a public warning through trade press 

will be issued. Your budget should include “mending fences” 

and smoothing out misconceptions and misinterpretation by 

customers and distributors. I have seen issues like this go to 

court and, of course, now you’re talking about more monetary 

expenditure and more bad press. The collateral damage can be 

expressed in compromising long-standing relationships with 

distributors and customers/end-users alike which, as you can 

well imagine, takes on a very negative outcome.

Effectiveness Checks

The purpose of effective checks is to verify that all consign-

ees within the recall scope specified by the released strategy 

have received notification about the recall and have taken the 

proper action. The methods for contacting consignees may be 

undertaken by documented 1) personal visits, 2) telephone 

calls, 3) letters or 4) a combination of all of the above. FDA 

wants periodic and detailed updates on the progress of your 

plan. Your company will ordinarily be responsible for con-

ducting effectiveness checks, but FDA will assist with this 

effort when necessary or if they feel as though your company 

is not doing everything it can to resolve having adulterated 

product in the field. Again, the recall strategy will specify the 

method(s) and the level of effectiveness based upon time and 

efficiency. If FDA suspects that your company is not doing 

everything it can to resolve the issues, they will take note if 

and when your company is subjected to post-recall inspection.

Contents of Recall Communications

A recall communication should be written and sent via 

telegrams, mailgrams, First-Class, return, receipt request, reg-

istered mail or email. The communication should be marked 

as being urgent in nature and for a Class I, II or III recall. 

Telephone calls must be confirmed using one of the above 

methods. Some sales and marketing people want to use this 

opportunity to talk directly with their customers. Recall com-

munications should be brief and to the point and not contain 

verbose language or lawyer-speak. Your customers and dis-

tributors must understand why this situation is happening 

and what specific instructions they must follow to do their 

part. Of course, consignees that receive a recall communica-

tion should immediately carry out the instructions in a timely 

and accurate manner.

So, You Want this Recall to End…

 FDA will determine when the recall is terminated when 

they reasonably deduct that the recall strategy has been 

followed, the product in question is removed from the field 

and that the product has been summarily dispositioned by the 

recalling company, e.g. proof of destruction or rework. Written 

notification that the recall is over is always issued by the FDA 

District Office to the recalling firm. You can formally request 

that the recall be terminated if it seems to be never-ending. 

That doesn’t necessarily mean that your wish will come true. 

As I said earlier, this is not only an arduous task, but it can 

wreak havoc with a company’s self-esteem.

It’s a Wrap

In 2016, FDA indicated that there were 39 Class I recalls for 

all medical devices, not just orthopaedics. In 2017, the rate of 

Class I recalls is on track to double that number by year-end. 

Why are there so many Class I recalls in recent years? In my 

opinion, this relates to the increase in volume of devices being 

commercialized. Also, as I mentioned in the factoid above, 

clinical studies are basically relegated for higher risk devices, 

and companies are doing the bare minimum to get products to 

market. Even though clinical studies could mitigate the risks 

involved with medical device applications and use, these 

studies are time-consuming and costly. Basically, clinical stud-

ies are being conducted after the device is on the market.

The 1980s study that was conducted by FDA to ascertain the 

causes of recall was instrumental in influencing the Safe Medi-

cal Devices Act of 1990 (SMDA). After this recall study, discus-

sions occurred among the medical device industry, FDA and 

Congress about the inclusion of preproduction requirements 

(e.g. Design Controls) in the current good manufacturing prac-

tices. Industry was concerned that such requirements would 

stifle research, while FDA wanted to ensure that once research 

entered a development phase, the development would be 

defined and controlled. With the passage of the SMDA, FDA 

was given authorization by Congress to add design control 

requirements to medical devices. They were subsequently 

written into the Quality System Regulation, which became 

effective June 1, 1997. The preamble to the regulation provides 

a lot of useful information about industry’s concerns at the 

time, FDA’s intent and the context for design control expecta-

tions. Specifically, design validation can include clinical stud-

ies as one important method to meet the user needs and help 

mitigate issues related to safety and efficacy in the field.

John Gagliardi has had success over the past 45+ years in the medi-

cal device and pharmaceutical industries because of his practical 

approach to process-orientation and business. He has been actively 

involved in research and development, quality assurance, training, 

operations, process architecture, FDA inspections and regulatory 

affairs. Mr. Gagliardi specializes in building systems in a compliant 

and business-ready manner. 

MidWest Process Innovation, LLC 

JGAGL777@One.Net | www.midwestprocessinnovation.com

QUALITY MANAGEMENT

mailto:JGAGL777@One.Net
http://www.midwestprocessinnovation.com


    

ECA Medical Instruments  •  www.ecamedical.com  • +1 (805) 376-2509 

Disposable, sterile-packed instrument kits are 

always ready for surgery. Never lose a trauma 

or extremity implant sale waiting for sterile and 

calibrated instruments to arrive in the OR. Join  

the move to disposable torque-limiting instruments  

and sterile-packed ready for surgery procedural 

kits. Tailored to OEM implants for trauma, extremity 

and spine procedures OEMs are increasing sales 

and eliminating reprocessing costs.  

Surgeons enjoy using a pristine instrument  

set with guaranteed torque or fixation for every 

implant. Hospitals and ASCs are achieving  

cost savings, hassle free inventory management 

and reduced risk of surgical site infection. 

Collaborate with ECA Medical Instruments 

and enjoy competitive advantage—today.

Call us and we’ll help you transform  

healthcare economics

Disposable trauma/extremity        

instrument set for securing  

plates and cannulated screws.

Ready for Surgery

Instrument Kits
Promote Ortho
Implant Sales

http://www.ecamedical.com
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Apex Tools & Orthopedics
25 Yonghua, Yonghe, GETDD | Guangzhou | CN-511356 | China
86-20-8298-6918 (p) | 86-20-8298-6913 (f)
scottliang@apexitool.net | www.apexitool.net/en/

HQ in Chicago, IL; manufacturing facilities in Guangzhou, China. ISO 13485 Certified, FDA Registered, 
CE Marked. We design and manufacture surgical cutting tools like drills/taps, saw blades, custom 
cutting blades/tools, large bone hand pieces, pulse lavage, hand operated handle/drivers, skin 
staplers, surgical tubings, AVN core decompression system, arthroscopic knee positioner, minimally 
invasive spine/fusion systems/instruments. 10K cleanroom assembly, injection molding, tubing 
extrusion.

Implant Manufacturing | Instrument Manufacturing | Laser Processing  
Surface Preparation/Treatments

APS Materials Inc
4011 Riverside Dr | Dayton, OH 45405 | United States
937-278-6547 (p) | 937-278-4352 (f)
tomm@apsmaterials.com | www.apsmaterials.com/industries-served/biomedical/

APS Materials provides rough/porous and bioactive coatings for improved implant fixation 
using plasma spray technology. APS applies Commercially Pure Titanium (CPTi), Ti6Al4V and 
Hydroxyapatite (HA) coatings to orthopedic, spinal and dental implants on many substrate surfaces, 
including Titanium, CoCrMo and PEEK. ISO 9001/13485 Certified, FDA Registered and Master Files 
for coatings. Onsite Metallurgical Lab (Nadcap Certified).

Surface Preparation/Treatments | Testing

Arcam 
Krokslatts Fabriker 27A | Molndal | 431 37 | Sweden
46-31-710-3200 (p) | 46-31-710-3201 (f)
sales@arcam.com | www.arcam.com

Arcam provides cost-efficient Additive Manufacturing solutios for implant production. Our EBM® 
technology is used to produce FDA-cleared and CE Marked orthopedic implants. Arcam is an 
innovative partner for manufacturing in the orthopedic implant industry, where we deliver customer 
value through our competence and solution orientation. Arcam provides contract manufacturing 
services with subsidiary DiSanto Technology (DTI) in Shelton, CT and powder supplier AP&C in 
Boisbriand Quebec, Canada.

Equipment/Machinery Sales | Implant Manufacturing | Laser Processing | Raw Materials Provider

ARISTOTECH Industries GmbH
Im Biotechnologiepark | Luckenwalde | 14943 | Germany
49-3371-40-640-0 (p) | 49-3371-40-640215 (f)
info@aristotech.de | www.aristotech.de

ARISTOTECH Industries is a global contract manufacturing company of medical device outsourcing 
services. "MADE IN GERMANY" highlights a world-class level of quality combined with an attractive 
pricing structure. We provide expertise from design and development, engineering and product 
testing through finished goods manufacturing. Our heart is the forge, surrounded by all supporting 
production steps through sterile packaging.

Implant Manufacturing | Laser Processing | Packaging | Surface Preparation/Treatments

Autocam Medical
Corporate Headquarters
4152 E Paris Ave SE | Kentwood, MI 49512 | United States
616-541-8080 (p) | 877-633-8080 (t-f)
contact@autocam-medical.com | www.autocam-medical.com

Autocam Medical partners with leading medical OEMs to provide superior quality drill bits, drivers, 
taps, bone plates and screws. Our decades of DFM and lean manufacturing experience in CNC 
milling, turning, mill/turn and cutter grinding give our OEM partners a single-source solution. Located 
in California, Michigan, Massachusetts, Tennessee, Brazil and China. ISO 13485:2003/ISO 9001:2008 
Certified, FDA Registered, VISA Brazil.

Implant Manufacturing | Instrument Manufacturing | Laser Processing | Packaging  
Surface Preparation/Treatments | Testing

Axial Medical
65 Richard Rd | Warminster, PA 18974 | United States
267-961-2600 (p) | 215-323-4195 (f)
info@axial-medical.com | www.axial-medical.com

Axial Medical is a highly-motivated team set out to solve the three major purchasing dilemmas:  
Price, Delivery and Quality. High capacity and minimal outsourcing keep lead times short. VMI 
programs and Value Added Engineering keep costs low. Quality is the cornerstone at Axial; without 
it, quick deliveries and cost savings are meaningless. Partnerships with our customers allow us to 
specialize in the most complex implants on the market, such as anatomic plates, expandables,  
MIS screws and more.

Component Parts | Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Surface Preparation/Treatments
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Banner Medical
494 E Lies Rd | Carol Stream, IL 60188 | United States
630-868-1230 (p) | 800-323-9732 (t-f) | 630-653-7555 (f)
info@banner-medical.com | www.banner-medical.com

Banner Medical is a strategic business unit of Banner Service Corp., which has served the precision 
machining industry for over 50 years. Banner Medical was created in 2008 with a mission of 
providing medical grade bar products and end-to-end supply chain solutions to the device, implant 
and instrument industries. Our complete portfolio of medical grade materials and value added 
services provides customers the opportunity to issue one purchase order for all of their material 
requirements.

Implant Manufacturing | Packaging | Raw Materials Provider | Supply Chain Management 
Surface Preparation/Treatments | Testing

Blackstone-NEY Ultrasonics
9 North Main St | Jamestown, NY 14702 | United States
716-665-2340 (p) | 800-766-6606 (t-f)
info@blackstone-ney.com | www.ctgclean.com

Providing Tomorrow's Advanced Cleaning Technologies Today. CTG Medical has over 100 years of 
experience in the design and manufacture of high performance cleaning equipment for the medical 
industry by combining the expertise of Ransohoff and Blackstone~NEY Ultrasonics. As technology 
evolves and our customers' needs change, CTG Medical will bring together technology and 
engineering to provide optimum cleaning solutions.

Equipment/Machinery Sales | Surface Preparation/Treatments

Bob Mfg
8740 49th Ave N | Minneapolis, MN 55428 | United States
763-533-2261 (p) | 763-533-1735 (f)
sales@bobinc.com | www.bobinc.com

Precision Machining of Complex Medical Device Components. Tight tolerance components are 
machined for orthopedic, dental, spine and other medical market segments. Capabilities include 
CNC 9-axis Swiss, 7-axis mill/turn, 5-axis milling and CNC turning as well as microblasting, deburring, 
polishing, tumbling and aqueous cleaning. We are ISO 13485:2003, ISO 9001:2008 Certified and  
FDA Registered.

Component Parts | Implant Manufacturing | Instrument Manufacturing | Packaging 
Surface Preparation/Treatments

Bradshaw Medical Inc
10325 58th Pl | Kenosha, WI 53144 | United States
262-925-1374 (p) | 877-201-7661 (t-f) | 262-925-1380 (f)
info@bradshaw-medical.com | www.bradshaw-medical.com

Bradshaw Medical, Inc. will design, develop, manufacture and distribute innovative spinal and 
orthopedic instrumentation to our global customer base within the medical industry. We are 
committed to supporting our customers' most demanding requirements by delivering cost effective, 
reliable and quality solutions of strategic value while sustaining a challenging and rewarding work 
environment for our greatest asset: our employees. ISO 13485:2003, ISO 9001:2000 Certified.  
FDA Registered.

Implant Manufacturing | Instrument Manufacturing | Surface Preparation/Treatments

C&W Swiss Inc
100 Lau Pkwy | Englewood, OH 45315 | United States
937-832-2889 (p) | 937-832-2867 (f)
info@cwswiss.com | www.cwswiss.com

Specializing in Swiss Style Machining of Bone Screws & Spinal Components. Whatever your needs in 
precision machined components, including bone screws, spinal implants and surgical instruments, 
we can manufacture them. Our programming and machining expertise is unsurpassed. Dedicated to 
meet or exceed our customers' expectations every time. FDA Registered, ISO 13485:2003 Certified, 
ISO 9001:2000 Certified.

Implant Manufacturing | Instrument Manufacturing

ARE YOU A SUPPLIER?  
Highlight your capabilities with a Directory Listing.

Contact Mike Casey at mike@orthoworld.com or 440.543.2101.
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Cadence Inc
9 Technology Dr | Staunton, VA 24401 | United States
540-248-2200 (p) | 800-252-3371 (t-f) | 540-248-4400 (f)
sales@cadenceinc.com | www.cadenceinc.com

Cadence is a single source contract manufacturing partner. Together with our customers, employees 
and shareholders, we provide advanced medical, life science and industrial products using science 
and sound engineering to make an impact that matters. Cadence employs over 450 people with 
headquarters in Staunton, Virginia and other locations in Pennsylvania, Rhode Island and Wisconsin.

Component Parts | Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Packaging | Product Development | Raw Materials Provider | Supply Chain Management 
Surface Preparation/Treatments | Testing

Cam Bioceramics
Zernikedreef 6 | Leiden | 2333 CL | Netherlands
31-71-5240600 (p) | 31-71-5240650 (f)
rogier.lenderink@cambioceramics.com | www.cambioceramics.com

Cam Bioceramics develops, manufactures and supplies medical-grade calcium phosphate 
biomaterials for use in research and medical devices. Our calcium phosphate products include 
coating powders, specialty powders, porous and dense granules, excipients and blocks. Cam 
provides product development and contract manufacturing services, including technology  
transfer and regulatory support. Customers include some of the largest dental and medical  
device companies in the world.

Raw Materials Provider

CaP Biomaterials LLC
2485 Corporate Cir #1 | East Troy, WI 53120 | United States
262-642-2760 (p) | 262-642-2764 (f)
info@capbiomaterials.com | www.capbiomaterials.com

Manufacturer of calcium phosphate products. CaP's founders originated calcium phosphate 
bioceramics. Their extensive experience is embodied in every product. Standard offerings include 
Hydroxylapatite (HA), Beta-Tricalcium Phosphate (beta- TCP), Biphasic Calcium Phosphate (HA/
TCP), calcium phosphate cements & Fluorapatite in physical forms of porous granulate & blocks, 
powders (sintered and unsintered) & dense blocks. Source of calcium phosphate testing, including 
dissolution & solubility testing.

Raw Materials Provider | Testing

Criterion Instrument/Criterion Tool & Die Inc
5349 West 161st St | Brook Park, OH 44142 | United States
216-267-1733 (p) | 800-616-0001 (t-f) | 216-267-4542 (f)
office@criteriontool.com | www.criteriontool.com

Precision Machining. ISO 13485 & 9001 Certified Company. Manufacturing prototype components for 
Class II & Class III medical devices. Close tolerance (+/-.0002) Swiss Turning, CNC Turning and CNC 
5-Axis Milling of precision components in prototype through production quantities. Integrated Job 
Shop Control System and certified Quality Assurance program utilizing a Global Advantage CMM.  
We operate in the JIT mode. FDA Registered and compliant.

Implant Manufacturing | Instrument Manufacturing | Surface Preparation/Treatments | Testing

Danco Anodizing
2450 Deelyn Dr | PO Box 2050 | Warsaw, IN 46581 | United States
574-269-5900 (p) | 574-269-5966 (f)
zentz@danco.net  | www.danco.net

Danco provides titanium and aluminum anodizing of machined parts, implants, instruments and 
devices, as well as electropolishing, passivation and LFCC. Danco also offers HAnano coating. 
Finishing includes de-burring, polishing, graining, NDT and blasting. Marking capabilities incorporate 
Full Color Deep Image®, laser and epoxy techniques. Danco maintains facilities in Arcadia, Ontario; 
Santa Ana, CA and Warsaw, IN. NADCAP & ISO 13485 Certified. New location in Changzhou and 
Wuxi, China.

Laser Processing | Surface Preparation/Treatments | Testing

DOT America Inc
335 South Towerview Dr | Columbia City, IN 46725 | United States
260-244-5700 (p) | 260-244-5701 (f)
info@dot-coatingusa.com | www.dot-coatingusa.com

DOT offers a wide range of surface treatments for orthopaedic and dental implants, as well as 
instruments and cleanroom packaging such as PVD coatings (TiN, TiNbN, ZrN, CrN, DLC and TiAlN); 
TPS coatings on metal, PEEK and ceramics; Electro-chemical CaP deposition (BONIT® coating), 
Sprayed HA coatings, Anodic oxidation types II (DOTIZE®) and III (color) and antimicrobial coatings. 
This facility located in Columbia City, IN is an extension to DOT GmbH located in Rostock, Germany.

Implant Manufacturing | Instrument Manufacturing | Laser Processing | Packaging 
Surface Preparation/Treatments
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DRT Medical LLC
4201 Little York Road | Dayton, OH 45414 | United States
937-297-6652 (p) | 937-387-0881 (f)
greg.martin@drtusa.com | www.drtmedical.com

Ultra-Precision Manufacturing...and More. DRT's continuing emphasis on advanced manufacturing 

technology at its plants in Ohio, South Carolina and Europe has established it as a leader in setting 

new standards for precision machining. DRT will machine your die sets or custom parts to .0001" 

tolerances, so you're assured of unsurpassed accuracy and tool life.

Implant Manufacturing | Instrument Manufacturing | Laser Processing | Packaging 
Product Development | Surface Preparation/Treatments | Testing

DSM Biomedical
735 Pennsylvania | Exton, PA 19341 | United States
484-713-2100 (p)
laura.coniff@dsm.com | www.dsm.com/medical

DSM is the world's leading medical device development and manufacturing partner, with an industry-

best broadest portfolio of biomaterials and manufacturing abilities, including synthetic polymers 

(TPU, HDPE, Si-Hydrogel, Resorbables), biologic tissues, bioceramics, coatings and drug delivery.

Component Parts | Raw Materials Provider

ECA Medical Instruments
2193 Anchor Ct | Thousand Oaks, CA 91320 | United States
805-376-2509 (p) | 805-376-2189 (f)
info@ecamedical.com | www.ECAMedical.com

ECA Medical Instruments® is the industry-leading designer and developer of single-procedure 

instruments and sterile-pack ready-for-surgery procedural kits tailored to customer specifications. 

The company serves orthopaedic and spine OEMs and surgeons worldwide. Since 1979, ECA has 

shipped >34 million disposable torque instruments and implant fixation kits. Every 20 seconds, an 

ECA instrument is at work securing a medical implant.

Implant Manufacturing | Delivery Systems | Instrument Manufacturing | Laser Processing   
Packaging | Product Development | Sterilization | Surface Preparation/Treatments

Eifeler Coatings Technology Inc
3800 Commerce Dr | St Charles, IL 60174 | United States
630-587-1220 (p) | 630-587-1230 (f)
larry.williams@eifeler.us | www.eifeler.us

Eifeler Coatings Technology is your partner in coating application development. We offer a full range 

of world-class PVD-coatings for stainless or tool steels and carbide. Our experience includes success 

in medical, decorative, cutting, forming and component applications.

Surface Preparation/Treatments

ENDO Manufacturing Co Ltd
987 Higashiota | Tsubame-shi | 959-1289 | Japan
81-256-63-6111 (p) | 81-256-62-6118 (f)
e-mail@endo-mfg.co.jp | endo-mfg.co.jp/eng/

Endo provides high level forging technology, gained through golf club head manufacturing, with 

the unique ability to respond with flexibility to orthopaedic market requests. We are known world-

wide as a manufacturer that can provide answers for extremely complicated needs in a high-quality 

manner for a highly specialized business area.

Component Parts | Implant Manufacturing | Laser Processing | Testing

Evonik Industries AG
Kirschenallee 43 | Darmstadt | 64293 | Germany
732-981-5021 (p) | 732-981-5484 (f)
resomer@evonik.com | www.evonik.com/resomer

As one of the world leaders in specialty chemicals, Evonik provides polymers in over 100 countries 

around the world. Evonik's polymers are available as standard grade and are customizable in terms of 

molecular or end groups. Evonik's bioresorbable polymers for medical devices have been marketed 

under the RESOMER® brand name for over 30 years. The wide range of RESOMER polymers provides 

great design and engineering freedom in supporting next-generation development projects.

Raw Materials Provider

EZM Edelstahlzieherei Mark GmbH
Nordstrasse 14 | Wetter | 58300 | Germany
49-2335-977-415 (p) | 49-2335-977-454 (f)
n.wilk@ezm-mark.de | www.ezm-mark.de

EZM Edelstahlzieherei Mark manufactures drawn, cut, ground, polished and peeled bright steel in a 

wide variety of carbon and alloys, such as EZM Chiruline for use in medical technology.

Raw Materials Provider
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FMI Instrumed
de Brauwweg 17 Postbus 2 | Schiedam | NL 3100 AA | Netherlands
31-104626899 (p)
r.wauthle@fmi.nl | www.fmi.nl

FMI Instrumed is a specialized contract manufacturer of surgical implants and instruments. In 
addition to traditional machining, passivation, anodization, laser marking, cleaning and packaging, 
FMI Instrumed also offers Additive Manufacturing of titanium implants, with a unique focus on serial 
manufacturing of orthopedic and spinal implants. This validated AM process is fully integrated with 
automated CNC post-processing to increase quality and reduce cost and lead time.

Implant Manufacturing | Instrument Manufacturing | Laser Processing | Packaging 
Surface Preparation/Treatments

Forecreu America Inc
4118 N Nashville Ave | Chicago, IL 60634 | United States
773-539-8501 (p) | 773-539-8627 (f)
gniewinski@forecreuamerica.com | www.forecreu.com

Manufacturer of Heavy Wall Tubing or Cannulated Bars in Stainless Steel and Titanium. Through hot 
extrusion and drawing, we manufacture long precision ground cannulated bars (8-12'). Our typical 
O.D. range is from 3/16" to 5/8" and I.D. from 0.031" to 0.169", in grades such as, but not limited to, 
Custom 455, 17-4 PH, 316-LVM and Titanium. In most cases, we can be an alternative to gun-drilling. 
FDA Registered/approved. ISO 9001:2008, ISO 13485:2003 Certified.

Raw Materials Provider

Gauthier Biomedical Inc
2221 Washington St | Grafton, WI 53024 | United States
262-546-0010 (p) | 866-546-0010 (t-f) | 262-546-0011 (f)
dean@gauthierbiomedical.com | www.gauthierbiomedical.com

Gauthier Biomedical, Inc. is a U.S. manufacturer of high-quality orthopedic instruments, offering 
contract manufacturing services as well as our own proprietary line of instruments - including 
customized branded instrument sets for medical device OEMs. We specialize in helping our  
partners build their brand through instrumentation excellence. Come see us today!

Implant Manufacturing | Instrument Manufacturing | Laser Processing | Product Development 
Surface Preparation/Treatments

gSource LLC
19 Bland St | Emerson, NJ 07630 | United States
201-599-2277 (p) | 800-978-1119  (t-f) | 201-599-3306 (f)
rs@gSource.com | www.gSource.com

The Source for Orthopedic and Spinal Instruments of Incomparable Value. gSource is a trusted 
and reliable partner to many world leaders in orthopedics and spine. We provide superior 
instrumentation in a time-critical fashion and at realistic prices. From prototypes to full-run 
production, we are committed to being a valuable business partner, always providing a real  
return on investment.

Delivery Systems | Implant Manufacturing | Instrument Manufacturing 
Surface Preparation/Treatments

Hammill Medical
360 Tomahawk Dr | Maumee, OH 43537 | United States
419-476-0789 (p) | 419-720-3600 (f)
info@hammillmedical.com | www.hammillmedical.com

Precision Manufacturer of Medical Implants, Bone Screws and Surgical Instruments. Knee femoral 
components, trauma hip systems, modular hips, spinal systems. CNC grinding, 5-axis machining 
centers, CNC turning and mill/turn centers, 6-axis Swiss style turning, robotic polishing, laser part 
identification, CNC thread milling, ultrasonic cleaning and passivation, sterile, label and pack. 3D 
solid modeling for design and for integrated part programming. FDA Registered #1530390; ISO 
13485:2003.

Implant Manufacturing | Instrument Manufacturing | Laser Processing | Packaging 
Sterilization | Surface Preparation/Treatments

HD Surgical
1507 Clyde Waite Dr | Bristol, PA 19007 | United States
215-826-8250 (p) | 877-826-8250 (t-f) | 215-826-8253 (f)
rstephens@hdsurgical.com | www.hdsurgical.com

For more than a quarter-century, HD Surgical has successfully diversified its capabilities and 
has emerged as one of the largest manufacturers of handheld instrumentation, both forged and 
machined, in the USA. HD Surgical offers production instruments & implants as well as special 
surgeon customs and complete refurbishment to OEM standards. We are an ISO 13485 Certified, 
FDA Registered company providing unparalleled customer service in the orthopedic, spine  
and trauma markets.

Implant Manufacturing | Instrument Manufacturing | Laser Processing | Product Development  
Surface Preparation/Treatments
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Huron Tool and Cutter Grinding Co Inc
2045 Wellwood Ave | E Farmingdale, NY 11735 | United States
631-420-7000 (p) | 631-420-7007 (f)
sales@hurontool.com | www.hurontool.com

PRECISION. PRODUCT. PERFORMANCE. For nearly 30 years, Huron Tool & Cutter Grinding is 
recognized as the "go-to" company for the premier manufacture of orthopedic cutting tools. It's a 
reputation we've earned through hard work and dedication. From Specialty Drills & Reamers, Taps, 
Custom Bone & Specialty Screws and more, healthcare distributors demand the quality they receive 
from Huron Tool. We are a leading firm certified to the latest ISO 13485:2016, ISO 9001:2015 Quality 
System Standards.

Component Parts | Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Product Development | Surface Preparation/Treatments

IHI Ionbond Inc
1823 E Whitcomb Ave | Madison Heights, MI 48071 | United States
248-398-9100 (p) | 248-398-2110 (f)
infous@ionbond.com | www.ionbond.com

Ionbond is a leading international provider of BioCeramic coating products and services for the 
medical device industry. We offer state of the art biocompatible coatings with technical consultation 
for instrument and implant applications. Our products have been tested for biocompatibility 
according to ISO 10993-1 protocol and are FDA Master Filed. Ionbond processes are well-
documented and in conformance with ISO 9001:2008 and ISO 13485:2003 Quality  
Management Systems.

Surface Preparation/Treatments

In’Tech Medical/Turner Medical
130 Durham Dr | Athens, AL 35611 | United States
256-233-1940 (p) | 256-233-1961 (f)
i.like.instruments@intech-medical.com | www.intech-medical.com

Founded in France in 2000, In’Tech Medical is a privately-held manufacturer of surgical instruments 
and implants that is committed to the orthopaedic industry. With its acquisitions of Turner Medical 
(in the U.S.) and Ortho Solutions (in Malaysia), In’Tech is a global leader in orthopaedic contract 
manufacturing. Powered by a diverse product portfolio and an ability to find solutions, In’Tech 
Medical is ideally positioned for growth and customer care.

Implant Manufacturing | Instrument Manufacturing | Laser Processing | Packaging  
Product Development | Surface Preparation/Treatments

Jade Precision Medical Components LLC
3063-B Philmont Ave | Huntingdon Valley, PA 19006 | United States
215-947-5762 (p) | 215-947-6215 (f)
skeil@jademed.com | www.jademed.com

JPMC is a trusted supplier in the medical device industry, providing products and services. JPMC 
specializes in production Swiss turning, 5-axis milling and prototypes. JPMC has years of medical 
device experience, including all types of implants and instrumentation in titanium, PEEK, cobalt 
chrome and stainless steels. JPMC is the manufacturing partner you need to launch your next big 
project.

Implant Manufacturing | Instrument Manufacturing | Laser Processing | Logistics | Packaging  
Product Development | Surface Preparation/Treatments

Jarvis Surgical Inc
53 Airport Rd | Westfield, MA 01085 | United States
413-562-6659 (p) | 413-562-1988 (f)
andrew.clark@jarvissurgical.com | www.jarvissurgical.com

Manufacturing and Polishing of Orthopaedic Implants and Instruments. Contract manufacturer of 
hip femoral/acetabular and knee femoral/tibial components, knee augmentation blocks, specialty 
screws, bipolar shells, standard and modular humeral components including humeral heads, trial 
components, instruments, spinal and trauma products. Our integrated hand and robotic polishing 
services are utilized by top orthopaedic OEMs.

Component Parts | Implant Manufacturing | Instrument Manufacturing  
Surface Preparation/Treatments

Knight Mechanical Testing
3205 Clairmont Ct | Fort Wayne, IN 46808 | United States
260-489-1444 (p) | 260-818-2036 (f)
kevin.knight@knighttesting.com | www.knighttesting.com

KMT is an ISO/IEC 17025 accredited laboratory specializing in static and dynamic mechanical testing 
for orthopedic implants and instruments. KMT provides world class testing facilities and superior 
guidance on the appropriate test methods for your device. With expertise in spine, extremities, 
sports medicine, trauma, large joint and dental, KMT has you covered from head to toe. KMT now 
offers wear simulator testing through a partnership with Lucideon.

Testing
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Lowell Inc Precision Manufacturing and Assemblies
9425 83rd Ave N | Minneapolis, MN 55445 | United States
763-425-3355 (p) | 763-425-8510 (f)
phil.allen@lowellinc.com | www.lowellinc.com

Lowell is the premier partner for the development and production of technologically advanced, 

implantable medical devices. We capture design intent and convert it to manufacturability through 

communication, anticipation and the drive to meet and exceed your requirements.

Component Parts | Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Packaging | Product Development | Surface Preparation/Treatments

Lumitex MD
8443 Dow Cir | Strongsville, OH 44136 | United States
440-243-8401 (p) | 800-969-5483 (t-f) | 440-243-8402 (f)
info@lumitexmd.com | www.lumitexmd.com

The bright, cool and non-obtrusive lighting engineered by Lumitex Medical Devices can be an 

integral part of any system. Lumitex MD engineers work with Original Equipment Manufacturers to 

design light for various retractor systems. Our patented technologies can maximize flexibility or be 

designed to fit a single instrument with maximum light output and precise light direction. We apply 

more than 50 years of experience to solve customers' lighting challenges.

Component Parts | Delivery Systems

Marox Corporation
373 Whitney Ave | Holyoke, MA 01040 | United States
413-536-1300 (p) | 413-534-1829 (f)
sales@marox.com | www.marox.com

A leading manufacturer of orthopedic implants and instruments. Process capabilities include CNC 

milling (simultaneous 5-axis), CNC 6-8 axis multi-process milling, CNC turning, CNC Swiss turning, 

CNC wire and sinker EDM and assemblies. Prototypes, product launches, production. Materials 

include Ti, PEEK, SSTL, many others. VMI and Process validations available. ISO 13485:2003, ISO 

9001:2008 and AS9100C Certified; FDA Registered.

Component Parts | Implant Manufacturing | Instrument Manufacturing | Laser Processing   
Packaging | Supply Chain Management | Surface Preparation/Treatments

Materialise NV
Technologielaan 15 | Leuven | 3001 | Belgium
32-1674-4930 (p) | 44-14238-88806 (t-f) | 32-1639-6600 (f)
ortho@materialise.com | ortho.materialise.com

For 25 years, Materialise has been at the forefront of major innovations in surgical planning based 

on medical images. Its vast experience in 3D printing technologies has made it possible for the 

company to provide patient-specific solutions like anatomical models, surgical instrumentation 

and implants. Materialise has software and service solutions for joint replacements, osteotomies, 

distractions and CMF reconstructions, and in certain regions provides customized, 3D-printed 

implants.

Equipment/Machinery Sales | Implant Manufacturing | Product Development 
Software/Technology Solutions | Supply Chain Management

Medbio Inc
5346 36th St SE | Grand Rapids, MI 49512 | United States
616-245-0214 (p) | 616-245-0244 (f)
info@medbioinc.com | www.medbioinc.com

Medbio is an ISO 13485:2003 Certified contract manufacturer offering innovative solutions for 

the medical and biotechnology industries. We specialize in precision injection molding, assembly, 

packaging, project management and design support. With over 250 combined years in the  

medical device industry, the Medbio team has the knowledge, passion and experience to  

deliver quality solutions.

Component Parts | Implant Manufacturing | Instrument Manufacturing 
Laser Processing | Packaging

MedTorque Inc
612 Lamont Rd | Elmhurst, IL 60126 | United States
844-633-8677 (t-f)
sales@medtorque.com | www.medtorque.com

MedTorque's customer-centric approach allows you to extend the capabilities of your team by 

leveraging our technical expertise throughout all product lifecycle stages. Our tradition of excellence 

in close tolerance machining, DFM and complex instrument assembly is complemented by our 

standard silicone handle product line and custom silicone over-molding. Partner with  

MedTorque on your next project to see why we give you the competitive edge.

Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Surface Preparation/Treatments
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Mendell Inc
21463 Grenada Ave | Lakeville, MN 55044 | United States
952-469-5500 (p) | 952-469-5511 (f)
info@mendell.com | www.mendell.com

Mendell is a world-class manufacturer specializing in precision manufacturing of custom medical 
device components for original device manufacturers. Our expertise is in custom implantable 
components for the orthopedic, orthopedic spine, cardiovascular, vascular, endovascular, pelvic 
health, delivery device and diagnostic equipment markets.

Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Surface Preparation/Treatments

Metal Craft and Riverside Machine & Engineering
13760 Business Center Dr | Elk River, MN 55330 | United States
763-441-1855 (p) | 800-964-1395 (t-f) | 763-441-0798 (f)
drnorton@metal-craft.com | www.MCandRS.com

Metal Craft and Riverside Machine & Engineering are leaders in close-tolerance precision medical 
device manufacturing including DFM, prototyping, production, complex assembly and more. With 
complete in-house services, our two world-class production floors provide manufacturability & 
functionality assistance, ensuring your needs are served quickly and with better results. Put years 
of expertise and industry-leading technology to work for you with every project. ISO 13485:2003, 
9001:2008, AS9100C.

Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Surface Preparation/Treatments | Testing

Miraclean Ultrasonics
4743 Cramer Dr | Ashville, NY 14710 | United States
716-763-4343 (p) | 716-763-3555 (f)
soundwaves@miraclean.com | www.miraclean.com

Advanced Medical Cleaning Equipment and Chemistries. Miraclean® supplies high performance 
ultrasonic cleaners, ultrasonic cleaning tanks and lines for parts cleaning and mold cleaning, parts 
washers with agitation and ultrasonics, automated passivation and penetrant inspection lines, 
automated titanium anodize lines, corrosion inhibitors and pretreatment chemistries. Miraclean's 
heavy-duty programmable hoists may be retrofitted over existing process lines.

Equipment/Machinery Sales | Surface Preparation/Treatments

Modern Plastics Inc
88 Long Hill Cross Rd | Shelton, CT 06484 | United States
203-333-3128 (p) | 800-243-9696 (t-f) | 203-333-4625 (f)
bcarbone@modernplastics.com | www.modernplastics.com

Plastics Distributor - Medical Grade Plastic Products. ISO 9001:2008 Certified, ISO 13485:2003 
Certified · Unparalleled Quality Standards · Bar Coding of all Plastic Products · Complete 
Certifications on All Shipments · Complete Material Traceability/Lot & Batch · Materials Certified  
to USP Class VI and ISO 10993 · Major Medical Industry Customers and Approved Supplier Status · 
Test Reports/Material Inspection Sampling Reporting · Medical Grade Implantable VESTAKEEP  
PEEK and UHMWPE.

Raw Materials Provider | Supply Chain Management

Nordson MEDICAL
1270 Eagan Industrial Rd | Saint Paul, MN 55121 | United States
651-452-1977 (p) | 800-624-5662 (t-f) | 651-452-1787  (f)
scott.drikakis@nordsonmicromedics.com | www.nordsonmedical.com

Nordson Medical will partner with your team to develop an orthobiologics delivery solution that 
meets the precise specifications demanded by your end-user. As an OEM solutions provider, we  
offer product development, design, global regulatory and registration support, broad manufacturing, 
assembly, packaging and private labeling. Our ongoing commercialization support ensures that your 
next breakthrough idea is successful. The OsteoXpress Graft Delivery Device can be customized or 
private labeled.

Delivery Systems | Packaging | Product Development

Norman Noble Inc
5507 Avion Park Dr | Highland Heights, OH 44143 | United States
216-761-5387 (p) | 800-474-4322 (t-f) | 216-761-0455 (f)
sales@normannoble.net | www.nnoble.com

Norman Noble is your single source for microprecision contract manufacturing of medical implants. 
We specialize in validated micromachining and welding of implants from exotic materials, including 
Titanium, PEEK and Nitinol, to complex geometries with dimensional tolerances to +/-.0001". We 
provide 5-axis contour milling, Swiss machining, laser micromachining, wire EDM, electropolishing, 
clean room assembly. Full Process Validation per ISO 13485:2003 & EN ISO 13485:2012.

Implant Manufacturing | Laser Processing | Packaging | Surface Preparation/Treatments | Testing
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Onyx Medical - An Elos Medtech Company
1800 N Shelby Oaks Dr | Memphis, TN 38134 | United States
901-323-6699 (p) | 901-454-0295 (f)
jodieg@onyxmedical.net | www.onyxmedical.net

As an integral part of the Elos Medtech Group and with specialized medical manufacturing facilities 

in the U.S., Europe and Asia, we are more prepared than ever to be your global partner - delivering 

on your specifications and exceeding your expectations. From concept design and development 

through dock-to-stock inventory, we offer integrated solutions for orthopedic instruments  

and implants.

Component Parts | Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Packaging | Product Development | Sterilization | Supply Chain Management 
Surface Preparation/Treatments

Orchid Orthopedic Solutions
Corporate Headquarters
1489 Cedar St | Holt, MI 48842 | United States
517-694-2300 (p) | 517-694-2340 (f)
sales@orchid-ortho.com | www.orchid-ortho.com

Orchid is a worldwide leader of medical device outsourcing services, providing unparalleled contract 

design and manufacturing services from concept through launch. As a full service provider, we can 

handle your entire project or provide "a la carte" support to fill gaps and increase speed to market. 

By providing reliable results and developing new technologies, Orchid is your strategic sourcing 

partner for orthopedic device solutions worldwide.

Component Parts | Delivery Systems | Implant Manufacturing | Instrument Manufacturing 
Laser Processing | Packaging | Product Development | Regulatory/Quality/Clinical Affairs 
Sterilization | Supply Chain Management | Surface Preparation/Treatments | Testing

OrthoGrind LLC
7007 Trafalgar St | Fort Wayne, IN 46803 | United States
260-493-1230 (t-f)
jimd@orthogrind.com | www.orthogrind.com

OrthoGrind was created to exclusively provide medical machining companies with a competitive 

alternative to fulfill their flute grinding and drill pointing needs for surgical cutting instruments. 

We have over 28 years of experience in grinding surgical cutting instruments ranging from drills, 

reamers, taps, hole saws, rasps and extractors, to name a few. Prototyping as well as volume 

production capabilities. ISO 9001:2008 Certified.

Implant Manufacturing | Instrument Manufacturing

Orthopaedic Research Laboratories
2310 Superior Ave E | Cleveland, OH 44114 | United States
216-523-7004 (p) | 216-523-7005 (f)
info@ORL-inc.com | www.ORL-inc.com

For more than four decades, Orthopaedic Research Laboratories has been providing in vitro 

performance testing to orthopaedic device manufacturers and is a globally recognized innovator 

of testing standards and methods, with a proven track record of providing comprehensive reports 

suitable for regulatory submissions and insight into design optimization.

Product Development | Regulatory/Quality/Clinical Affairs | Testing

Pacific Instruments Inc
438 Hobron Ln #204 | Honolulu, HI 96815 | United States
808-941-8880 (p) | 808-941-8833 (t-f)
holger@pacificinstruments.biz | www.pacificinstruments.biz

With a global reach throughout the Pacific Rim and Europe, our customers understand our true 

value as their instrument partner and expert. We manage and streamline from beginning to end with 

their instrumentation needs. We provide technical design assistance utilizing our expertise for their 

projects. We demonstrate how our superior quality assurance program (ISO 13485:2016) allows  

you to focus on your core business. We care.

Instrument Manufacturing | Packaging | Product Development | Implant Manufacturing

Paragon Medical 
8 Matchett Dr | Pierceton, IN 46562 | United States
574-594-2140 (p) | 800-225-6975 (t-f) | 574-594-2154 (f)
info@paragonmedical.com | www.paragonmedical.com

Paragon Medical partners with its customers, providing premier engineering from inception to 

completion of each project, developing value engineered products including cases and trays, 

reusable and single-use surgical instruments and implantable components. Strategically located in 

the USA, Europe and Asia, Paragon's commitment to excellence is evident throughout the design, 

validation and advanced manufacturing processes.

Component Parts | Delivery Systems | Implant Manufacturing | Instrument Manufacturing | Laser 
Processing | Packaging | Supply Chain Management | Surface Preparation/Treatments | Testing

http://www.BONEZONEpub.com
mailto:jodieg@onyxmedical.net
http://www.onyxmedical.net
mailto:sales@orchid-ortho.com
http://www.orchid-ortho.com
mailto:jimd@orthogrind.com
http://www.orthogrind.com
mailto:info@ORL-inc.com
http://www.ORL-inc.com
mailto:holger@pacificinstruments.biz
http://www.pacificinstruments.biz
mailto:info@paragonmedical.com
http://www.paragonmedical.com


Featured Player Directory 

33BONEZONE • August 2017

ONLINE
www.BONEZONEpub.com

®

Learn more about these  

Supplier Capabilities!

Perryman Company - Forge & Fabrication
149 S Johnson Rd | Houston, PA 15342 | United States
724-745-7272 (t-f)
DTenison@perrymanco.com | www.perrymanco.com

Perryman Company is a high-quality titanium and medical device manufacturer, offering metal 
forging and precision machining of plastics and metals. Forge & Fabrication services include surface 
texturing, finishing operations, laser marking, cleaning/packaging and quality/validation. Perryman 
Company Titanium Group is an integrated titanium producer from melting to finishing. Titanium bar, 
coil, fine wire and net shapes. FDA Registered; ISO 13485, AS9100-C, ISO 9001:2008 and  
NADCAP Certified.

Component Parts | Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Packaging | Raw Materials Provider | Supply Chain Management 
Surface Preparation/Treatments | Testing

Phillips Precision Medicraft
7 Paul Kohner Pl | 50 Bushes Ln | Elmwood Park, NJ 07407 | United States
201-797-8820 (p) | 201-797-3039 (f)
jbphillips@phillipsprecision.com | www.phillipsmedicraft.com

PPM manufactures advanced orthopedic implants, instrumentation, sterilization delivery systems, 
cases and trays. By integrating continuous improvement efforts with value stream partnerships, 
we can adapt our business to fit our customers' needs. As a result, we offer effective inventory 
management programs, our own unique brand of DFM and ground breaking innovations that  
ensure the highest quality products and the responsiveness our customers need to maintain  
their competitive edge.

Component Parts | Delivery Systems | Implant Manufacturing | Instrument Manufacturing | Laser 
Processing | Product Development | Raw Materials Provider | Surface Preparation/Treatments

Precision Medical Technologies
2059 N Pound Dr | Warsaw, IN 46582 | United States
574-267-6385 (p) | 574-268-9240 (f)
jthornburgh@premedtec.com | www.premedtec.com

Precision Medical Technologies, Inc. is a contract manufacturer of orthopedic implants and 
instruments with a focus on spine, extremities, trauma and sports medicine. We are ISO 13485:2003 
Certified. Our separate Instrument and Implant Divisions allow us to focus technical resources driving 
high quality, cost effective production. We understand the exacting requirements for instruments 
and implants, and the need for custom, specials and prototypes with quick deliveries.

Component Parts | Implant Manufacturing | Instrument Manufacturing 
Surface Preparation/Treatments

Seabrook Medical
15 Woodworkers Way | Seabrook, NH 03874 | United States
603-474-1919 (p) | 603-474-1833 (f)
jar@seabrookmedical.com | www.seabrookmedical.com

We Are Dedicated To Our Customers' Success! Seabrook Medical is a leading contract manufacturer 
of highly engineered precision instruments, implants and other devices for the orthopedic industry. 
Seabrook has become an integral supplier to many of the world's largest orthopedic device 
manufacturers through its differentiated approach toward customer service, medical device  
quality systems and dedication to true partnerships.

Component Parts | Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Surface Preparation/Treatments

Squadron Medical Finance Solutions
18 Hartford Ave | PO Box 223 | Granby, CT 06035 | United States
860-413-9870 (p) | 860-413-9872 (f)
dpelizzon@sqdncap.com | www.squadronmedicalfinance.com

Squadron Capital seeks to acquire and invest in operating companies located in the U.S. and abroad. 
Our mission is long-term investment (multi-generational) and assistance to the portfolio companies' 
leadership teams in the execution of their business plans. Squadron's governance/oversight structure 
is highly decentralized and offers a unique opportunity for a company's leadership to grow and lead 
"their" company.

Business/Strategy Consulting | Financial Services/Support

Click on the Supplier Directory tab on 
the homepage of BONEZONEpub.com

SUPPLIER 
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Structure Medical LLC
9935 Business Cir | Naples, FL 34112 | United States
239-262-5551 (p) | 888-446-6862 (t-f) | 239-262-5528 (f)
info@structuremedical.com | www.structuremedical.com

A leading manufacturer of medical implant products. Structure Medical uses the most advanced 
machine tools available to produce products that meet the highest quality standards. The company 
has been recognized and rewarded with significant market share for its unique design and 
manufacturing ability. When others say they can't, we do it.

Implant Manufacturing | Laser Processing | Surface Preparation/Treatments

Surface Dynamics
231 Northland Blvd | Cincinnati, OH 45246 | United States
513-772-6635 (p) | 513-772-0825 (f)
jfrazier@sdbiocoatings.com | www.sdbiocoatings.com

Surface Dynamics (U.S.: Memphis; Cincinnati) and Eurocoating (Italy: Trento; China: Wuxi), members 
of the Unitedcoatings Group, are global contract manufacturers for orthopedic, trauma, spine and 
dental markets. Through R&D and excellence in customized services, they deliver cutting edge 
technologies in Plasma Spray Coatings and Additive Manufacturing. Ti and HA coatings on Ti and 
PEEK substrates, 3D printing of implantable metal components, brands like Osprovit® and TiGrowth® 
prove their success.

Implant Manufacturing | Laser Processing | Surface Preparation/Treatments | Testing

Tecomet Inc
Global Headquarters
115 Eames St | Wilmington, MA 01887 | United States
978-642-2400 (p) | 888-287-0400 (t-f)| 978-658-4334 (f)
sales@tecomet.com | www.tecomet.com

Tecomet specializes in forged, cast and machined orthopedic implants, precision surgical 
instruments, sterilization cases/trays and photochemical etched products. Additional project 
specialization exists through innovative product development, Tecomet Standard Products, 
LaunchQuick™ Process Development Center and our Total Solutions® philosophy, where every  
detail of the product launch cycle is managed, allowing Tecomet to provide an exceptional  
customer experience.

Component Parts | Delivery Systems | Implant Manufacturing | Instrument Manufacturing 
Laser Processing | Packaging | Product Development | Surface Preparation/Treatments | Testing

Tegra Medical
9 Forge Park | Franklin,  MA 02038 | United States
508-541-4200 (p) | 508-553-4100 (f)
bdm@tegramedical.com | www.tegramedical.com

Known as the company where medical devices come to life, we're an end-to-end contract 
manufacturing solutions provider offering prototyping to production of components and finished 
medical devices, with full assembly, packaging and sterilization. We excel in orthopaedic and spinal 
devices, as well as minimally-invasive and interventional products. 220,000 sq. ft. of manufacturing 
space in Boston, Memphis and Costa Rica. Wire and hypotubing shipped overnight. ISO 13485:2003 
& FDA compliant.

Component Parts | Implant Manufacturing | Instrument Manufacturing | Laser Processing 
Packaging | Product Development | Sterilization | Surface Preparation/Treatments

Teleflex Medical OEM
1425 Tri-State Parkway | Suite 120 | Gurnee, IL 60031 | United States
508-964-6021(p) | 800-474-0178 (t-f)
oeminfo@teleflex.com | www.teleflexmedicaloem.com

Teleflex Medical OEM delivers innovation and specialized solutions for custom-engineered sutures, 
braids, and fibers; bioabsorbable sutures, yarns, and resins; diagnostic and interventional catheters; 
balloons and balloon catheters; extrusions; and sheath/dilator sets. We provide everything from 
product concept development to prototyping to manufacturing; all according to your exact 
specifications. If innovation in medical devices is on your agenda, Teleflex Medical OEM should  
be on your team.

Component Parts | Delivery Systems | Packaging | Product Development 
Raw Materials Provider | Regulatory/Quality/Clinical Affairs | Sterilization 
Surface Preparation/Treatments | Testing
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47 Episcopal Rd | Berlin, CT  06037 | United States
860-829-0670 (p) | 860-828-7403 (f)
pauld@tomzcorp.com | www.tomz.com

TOMZ Corporation prides itself in being a leader in its field, and strongly believes in having the most 

up-to-date and technologically advanced machinery available. Not only does this give us a unique 

advantage in superior quality, but with our 150+ work centers, we can produce uncompromised 

quality at higher volume and shorter lead times than ever before. All of our processes are fully 

validated and we are ISO 13485 and ISO 9001 Certified and 21CFR Compliant.

Implant Manufacturing | Instrument Manufacturing | Laser Processing | Packaging

Triangle
25 Park Way | Upper Saddle River, NJ 07458 | United States
201-825-1212 (p) | 201-236-9814 (f)
sales@trianglemfg.com | www.trianglemfg.com

For 60 years, Triangle has partnered with global OEMs to engineer and manufacture a wide range 

of medical devices and surgical implants for all facets of the orthopedic industry. From early-stage 

design, development and prototyping to pre-production and volume production, Triangle takes 

you from concept to launch with speed and economy while achieving precision machining to the 

tightest tolerances and meticulous finishing and assembly.

Component Parts | Implant Manufacturing | Instrument Manufacturing 
Surface Preparation/Treatments

Xact Wire EDM Corp
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We are a leading nationwide provider of premier wire EDM and small hole EDM machining services. 

Our capabilities include production (medical, surgical, dental), die components, mold details and 

electrodes, high precision, small wire diameters, 30+ degree taper angles, automatic threading, 

large workpieces & laser part marking. ISO 9001:2008 Certified. Test cuts upon request. Xact Wire 

EDM is an extension of your in-house machining services.
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T
he collective brain power and skill set of the individuals within 

a company makes that business successful. The significance 

of that statement to orthopaedics is that the industry is 

experiencing hiring obstacles that hinder company and, ultimately, 

industry growth. 

The obstacle isn’t new. In the last decade, its persistence has fostered 

programs, collaborations and organizations in orthopaedic hubs in 

an effort to recruit, train and retain the best in our industry, to end 

the conversation about a lack of qualified candidates once and for 

all. That charge has spurred collaboration amongst competitors and 

customers, led to the development of education for future generations 

and motivated companies to invest in employees through skills and 

leadership advancement, mentorship programs and team-building 

exercises.

Those of you with established careers in orthopaedics have most 

likely heard of shortages at the machinist and skilled labor level; those 

have been among the hardest positions for orthopaedic device and 

supplier companies to fill. Take a look in BONEZONE's archives and 

you'll find an article from five years ago that shared resources for CNC 

machinists in training. The challenge remains because, in short, a small 

number of people are entering the trade, and orthopaedic manufacturers 

are competing amongst themselves and against other manufacturing 

industries to acquire those trained, skilled workers. 

Large investments are being made to change that narrative. In Warsaw, 

Indiana, OrthoWorx has worked with Ivy Tech Community College to 

develop an orthopaedic skills certificate in advanced manufacturing. 

The program combines efforts with local high school career centers to 

build enrollment and complete coursework at the Ivy Tech Orthopedic 

and Advanced Manufacturing Training Center. 

In Tennessee, the Greater Memphis Medical Device Council has 

partnered with local technical schools to align their curricula with the 

needs of the orthopaedic community, secured funding to build and 

outfit a training facility to support medical device careers and recently, 

launched an apprenticeship program for machinists. 

In Florida, the Arthrex Manufacturing Apprentice Program 

provides training and advancement opportunities for the company’s 

manufacturing employees. 

These are just three examples of campaigns initiated by organizations 

and companies in and outside of the U.S. to attract and educate new 

employees.

“Our view is that great training programs exist in our area at the 

secondary and post-secondary levels,” says Brad Bishop, Executive 

Director of OrthoWorx. “The challenge is to get more students and 

Filling the Talent Gap

WORKFORCE DEVELOPMENT

Among the most challenging 

positions to fill at Arthrex 

are manufacturing and certain

engineering, IT and operational 

roles, due to the specific  

educational background that 

they demand and the company's 

emphasis on finding candidates 

that match its culture. Arthrex 

is consistently named as a top 

company to work for. 

(Images courtesy of Arthrex)
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incumbent workers into those programs and 

into the manufacturing workforce.”

The next step in the effort is to engage 

younger students and their parents earlier in 

the dialogue to eliminate the stigma attached to 

manufacturing, and to show that orthopaedics 

is a high-tech industry with room for career 

advancement.  

When we asked a handful of industry folks 

about the hardest-to-fill positions, machinists 

topped the list every time. Next was an 

interesting mix of regulatory, clinical, quality, 

engineering, supply chain and sales.

 (Programs are being launched to continue 

development in these areas, as well. For 

example, OrthoWorx worked with Grace 

College to educate the regulatory and quality 

professionals who must keep pace with 

rapidly-changing requirements.)

Each of these positions requires a specialized 

skill set, just like machinists. We found this 

next-grouping of positions interesting because 

of its comprehensiveness. It emphasizes the 

challenges companies face while suggesting 

there is room for career shifts and advancements.

After all, the next great device innovations 

and supply chain strategies and quality 

improvements will come from people—they 

will come from you. 

Thus, the following pages are dedicated to 

development—of employees, of careers, of 

yourself. 

This focus on the orthopaedic workforce is 

in part to urge you to evaluate your own career 

and understand the health of your company 

and of our industry. What impact can you 

have with your influence and your resources, 

however limited or expansive?

At the end of the day, in assembling this 

section, the resounding message sent from 

all fronts is the reminder that orthopaedics 

is important work by the sheer fact that it 

changes lives.

And it is important. 

It is thoughtful, technical, complex, good, 

meaningful work.—Carolyn LaWell 

WORKFORCE DEVELOPMENT

More than 7,500 employees work in the orthopaedic device industry in and around Warsaw, Indiana. More than half of them 

are engaged in advanced manufacturing production jobs, such as machinists, CNC machine operators and programmers.

(Image courtesy of OrthoWorx)
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Boosting the number of 

skilled workers entering 

advanced manufacturing 

has become a regional  

effort in orthopaedic hubs.

OrthoWorx has worked 

with Ivy Tech Community 

College and the Warsaw 

Area Career Center, among 

others, to carry out this 

mission in Indiana.

WORKFORCE DEVELOPMENT

M
any device companies and suppliers have created their own apprenticeship 

programs to fill gaps in employment. The payoff for this investment in 

resources and people is a well-trained, dedicated employee.

XL Precision Technologies, manufacturer of precision micro-components and sub-

assemblies for the medical device industry, has graduated 15 individuals over the last 

eight years of its apprenticeship program at its U.K. facility, training CNC programmers, 

manufacturing and inspection technicians, R&D and quality engineers. The company 

recently launched an apprenticeship program at its U.S. location, which opened in 2016. 

Tom Graham, Managing Director, shared advice from his experiences.

Find a Good Partner

XL Precision Technologies works with local colleges and technical training schools to 

identify qualified candidates. Educational partners that are invested in the relationship 

will understand company culture and prime personality traits as well as skills required, 

Graham says. XL Precision Technologies’ partners visit the company’s facility once a 

month to assess the apprentices’ and the company’s commitment to and execution of the 

program. This fuels conversations about what’s working—and what’s not.

Define the Program

These are multi-year investments. XL Precision Technologies’ apprenticeships run from 

two years for admin support to four years for an R&D engineer. It’s necessary to outline 

the amount of time that the apprentice will spend in training at his or her college and in 

working at the company. Additionally, you must know what commitment you seek from 

the apprentice once he finishes training. XL Precision Technologies requires participants 

to complete one year in their designated role, upon completion of their college training.

Involve Multiple Employees

Apprentices are being groomed as full-time employees; therefore, they should be 

fully engaged in company culture. This requires involvement from a range of staff. XL 

Precision Technologies’ training includes health and safety protocols, risk assessment, 

company ethos and, of course, job roles and responsibilities. Each apprentice has a mentor 

dedicated to her training, and department managers ultimately oversee apprentices in 

their departments. 

Remain Flexible

Apprenticeship programs are not scientific experiments, Graham says. Apprentices are 

typically young and usually making first or new career decisions. They’re human. They 

may change their minds based on the work or the culture. Graham advises patience, and 

if an apprentice isn’t a fit because of the type of work, he suggests identifying whether 

another role within the company is a better match for that individual’s skills and 

personality. The best programs and people benefit from flexibility and open mindedness. 

How to Develop an 
Apprenticeship Program

(Images courtesy of OrthoWorx)
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A
pplicants have the upper hand in today’s job market due to the large number 

of open positions and state of industry growth. Still, that doesn’t mean that 

you don’t have to work at landing your next job. 

Adam Bridges, Executive & Technical Recruiter at Upper Options, has nine years of 

experience in recruiting for the medical device industry and specifically orthopaedic 

R&D, operations and quality positions. We interviewed him, asking about everything 

from trends he’s noticed in orthopaedics, to what turns off hiring managers, to what 

makes candidates stand out from their competition. His answers could help you with 

your next job hunt.

Your Resume

Eliminate the guess work. Your resume should state your experience clearly. When you 

want to stand out among dozens of candidates (hundreds, maybe) with similar titles, 

you want a hiring manager to read a description of your roles and responsibilities 

and immediately understand how you fit into the open position they seek to fill. For 

example, a spine engineer might say that he designed, developed and launched three 

cervical systems and list their names. Furthermore, strong, keyword-heavy language 

will elevate you from other applications and, in the case of more sophisticated compa-

nies, will get your resume through their search engine algorithms. 

Note your degree qualifications. Does the job description list a specific degree? Note 

yours. Bridges says that since he started recruiting nearly a decade ago, the number of 

companies that require a bachelor’s degree for R&D positions has risen from 75% to 

95%. Companies’ order of ranking for classical metal-based implants engineers tend to 

be: mechanical engineer, followed by biomedical engineer and at distant third, other 

engineering degrees.

Keep your resume up to date. You never know when an opportunity will present itself. 

Further, to be honest about consolidation in orthopaedics, there is a possibility that 

your position could be eliminated. Routinely updating your resume keeps you steps 

ahead of the person who is weeks behind. 

Bridges recommends revisiting your resume once a year. Maybe in late December, 

as you reflect on the previous months. That’s also a good time to set professional goals 

and evaluate ways to prepare for career advancement. 

Your Search

Think methodically. How do companies hire for the position you want? Smaller com-

panies may work solely with recruiters. Larger companies may take a tandem approach 

of working with a recruiter and accepting applications through external and internal 

job boards. The more senior the position, the more likely a recruiter is involved.

Bridges asks candidates whether the companies they’re pursuing have already seen 

their resume. If the answer is yes, his answer is, “Best of luck.” Bridges tells us that the 

majority of hiring managers don’t want to receive the same resume for one position 

through multiple channels—this creates confusion for human resources and aggrava-

tion for the hiring manager.

If you’re applying for a job online, check to see if the position is published in mul-

tiple places. Think about your presence on those platforms—like LinkedIn—and make 

an educated decision as to how to apply. 

Keep track of who you’ve contacted. Hiring managers and recruiters are turned off by 

candidates who paste their resume across the web. Consider tracking which compa-

nies you’ve applied to and for how many positions to maintain the appearance that 

you’re targeting a specific position or company.

Your Interview 

Practice makes perfect. If you’re considering a future move, Bridges recommends tak-

ing practice interviews to brush off some rust. If a company or recruiter reaches out 

Nail Your Next Interview  

From their lively websites 

to their active social media 

accounts, the industry's largest 

orthopaedic companies are 

using personal success stories 

and lengthy lists of benefits to 

court potential employees.

Today's career pages are 

designed to do more than 

accept applications; they high-

light a company's culture and 

even provide advice on how to 

write a resume or prepare for 

an interview.

We looked at pages from  

the six largest orthopaedic 

companies and found open 

positions for myriad divisions 

and locations. Here are our 

findings on the number of 

openings for just these six.

Arthrex >175

DePuy Synthes >200

Medtronic >225

Smith & Nephew >262

Stryker >1,100

Zimmer Biomet >350

Image courtesy of Arthrex



41BONEZONE • August 2017

WORKFORCE DEVELOPMENT

W
hat’s your single most significant professional challenge right now…today? 

We posed that question in an OMTEC attendee survey conducted in June and July. Participants represented 
varying professional titles and company sizes. Interestingly, just over a quarter of 51 respondents answered with 

people- or skills-related hurdles. Here we list some of their responses. Do they sound familiar?

• Time to manage suppliers instead of fire-fighting

• I’m in the process of transitioning into a new role. My biggest challenge is learning the new  
processes and filling in the gaps left by another colleague’s departure from the group.

• Attracting and retaining talented employees

• Doing more with less—huge opportunity, with limited manpower

• Handling all of the project manager duties with a team that is not trained in project management

• Developing the next generation of leadership

• Keeping up on technology offerings across many suppliers

There will always be forces that lie out of our control. How we respond to factors that we can control is what can  
ultimately lead to career advancement. The latter point called to mind a BONEZONE article by Brian Moore from 2012. 
Moore, previously President and CEO of Symmetry Medical and now a business and leadership consultant, noted:

The most important job we all face is to manage ourselves. The better job we do of it, the more effective and 
valuable we are. I am sure that most of you have heard the expression, ”The only constant is change.” Issues of 
job security, constant regulation pressure, more expected for less, time pressures, etc., remind us every day how 
true this is, and it’s only likely to become more intense. The only real constant in your life is you.

Moore outlined critical aspects for us as individuals to improve our performance, including how to remain engaged in our 
work, how to react to other’s behavior and how to inspire colleagues and direct reports. While Moore was mainly writing 
about leadership, his insight is universal for those seeking to advance their knowledge, responsibilities and influence.

On the next page, we republish a portion of that article as a reminder that we control our actions and can help others guide 
theirs in attaining professional development and goals.

The Most Important Job We All Face

about an open position, consider taking the interview if you 
have some interest in it. Bridges sees successful directors, vice 
presidents and even hiring managers take interviews—in per-
son or on the phone—every few years to keep their interview-
ing skills sharp and to stay in touch with the marketplace.

Be respectful. Orthopaedics may be a global $48 billion+ 
industry, but the world is often smaller than you think. Don’t 
badmouth previous employers or colleagues. The person 
across the table may have an unknown connection or may 
even be across the table at your next job move, and could turn 
you down for burning colleagues in a previous interview. Same 
goes with recruiters. Bridges emphasizes this point because, 
believe it or not, he hears it too often.

Do what you say you’re going to do. If you promise a hiring 
manager or a recruiter that you’ll send them an updated 
resume, send it when you said you were going to send it. At 
the very least, send a note with an updated delivery date, if 
you are going to be late. Your follow-up is a key indicator of the 
type of employee you’ll be.  

Interviewing is not a science, but there is a discipline to your 
process, presence and follow through. Companies want the 
best candidate for the position, and it will take more than a list 
of qualifications to demonstrate that you are the right fit.

Upper Options, LLC 
upperoptions.com | abridges@upperoptions.com

http://upperoptions.com
mailto:abridges@upperoptions.com


42 BONEZONE • August 2017

Moore led the article by addressing human behavior, because understanding the crux of human thought and action is essential 

to personal improvement. Here are a few helpful considerations.

Common sense is not common. Every day, we see examples of incredible stupidity that defy logic.

We have to learn from experience. Regrettably, we have to experience things for ourselves and we do not always 

accept others’ experiences as valuable or relevant. Personal experience is a powerful learning process, but it can take 

time, with a few mishaps along the way. Behavior usually has to be changed from experiential activity.

Telepathy does not exist. Here is a conversation that I’ve had many times. Someone comes to complain about what 

someone else has or has not done. I usually ask, “Well, have you told them that?” They usually answer, “Well no, 

but they should know.” My advice for that person is, if you find yourself here—go talk to the other person. It works.

Plans usually do not work. We spend hours of time preparing plans, and while this is of course an essential part of 

business activity, the only absolute about most plans is that things will not happen as expected. Be prepared and always 

expect plans to change.

Do not rely on strangers. When faced with a problem or someone making a mistake, try to avoid the impulse to 

fire and then go hire someone else. This approach should be treated as a last resort. Remember, a new hire is usu-

ally someone you have not met before and have little or no real knowledge about; you will rely on a few hours of 

clever chat to make a hiring decision. Even some of the worst performers usually manage to get through this often-

superficial interviewing process. Recruitment is expensive, time consuming and usually disruptive. The success rate 

is at best just over 50%. The key role of a manager is to make sure that the team you have performs to its best ability.

People do not always listen. Most of us like the sound of our own voices and believe that the more eloquent our 

delivery, the more effective the reception. This may be true; usually not. Try a little test to measure your effectiveness. 

After a communication event, ideally a one-on-one briefing, ask the other person two questions: What have I just said? 

What are you now going to do? 

Time is not infinite. “If only I had time!” is a common refrain. A whole industry is devoted to time management 

training. Amazing! Time management is, of course, impossible, as no one can manage time. The truth lies in the 

ability to manage ourselves so that we can use time effectively.

Self-interest is the absolute. In virtually every situation we face, the first thought going through our heads is, “What 

does this mean to me?” If you want to do virtually anything involving people, make sure you fully understand the 

answer to their secret question: “What’s in this for me?” People won’t actually say this—but they will think it. Try to 

anticipate how the other person will see the benefits to him. If it is not obvious what they are, then expect failure. 

Moore also offered perspective on human energy—important, because it can dramatically affect individual and company  

performance by increasing or decreasing motivation, engagement and effectiveness. He challenges us to consider how our  

conscious and unconscious behavior is directly impacting our career trajectory. 

A basic law of physics is that energy cannot be created or destroyed; it just changes from one state to another, as in 

heat to light, etc. In some ways the same applies to human energy, in that we can change how people feel about situ-

ations, consequently, how they feel may increase or decrease their motivation, engagement and their effectiveness.

The way people relate to each other either in a formal chain of management or as co-workers affects performance 

significantly. This is especially true in a business that requires its employees to be innovative and creative; maybe less 

obvious in a mechanistic process-driven business, but always important. How we think and behave not only affects 

our performance, but also the people we relate to.

All of this is to remind us that we have the ability to empower ourselves. There will always be constraints: time, resources, 

people, etc., that at times will seem insurmountable. Dialing into our own reactions to these challenges, and understanding how 

our behavior can influence the decisions and engagement of our colleagues and customers: that's development.

WORKFORCE DEVELOPMENT
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W
e’ve all been there—the boss, the sales rep or the 

customer rushes in with a problem that needs to 

be solved—STAT. You’re told what to do and asked 

how soon you can get it done. The temptation to just imple-

ment the idea into a fully-fledged solution is enormous. And 

why not? It gets the job done, makes that person happy and 

lets you move on to solve other problems. 

I’ve succumbed to this way of thinking many times. The 

results are always the same—an adequate design that leaves 

me and everyone else feeling flat. I know that I could have 

done better, because in the past, I’ve come up with amazingly 

simple yet incredible solutions that have given me immense 

satisfaction, knowing that I’m improving people’s lives and 

truly helping my company be the best that it can be. 

What did that take? It took an entrepreneurial engineer 

mindframe. 

You can create extraordinary designs that revolutionize 

whatever it is you’re working on, be it a tool, implant or an 

exciting new device. 

Entrepreneurial engineers look beyond the obvious: “This 

is broken; I must fix it” or “Here’s the problem; please solve 

it,” to see the bigger picture. So often, it’s less valuable to take 

problems at face value and solve them as assigned without 

looking at the matter more broadly. Ask yourself some key 

questions to gather ideas, make them tangible and lend detail 

to your design.

Gather Ideas

• Is this matter a symptom of a bigger, different problem? 

If a part broke in a larger assembly, it’s probably not 

the part that is the problem. What’s happening in the 

overall system? I call this treating the illness, not the 

symptoms.

• Is there a different approach, technology or method for 

the overall system? Perform some research to see how 

others have solved this type of problem, and not just in 

your field. It’s amazing how many technologies can be 

applied wholesale across multiple industries. Look not 

only at company websites, but also at the patent data-

bases to see what’s new and exciting in the handling of 

this problem.

• Talk to the source. Sales and marketing personnel 

are great at their jobs, but they often don’t translate 

“surgeon” well. They also don’t speak “engineer” well, 

so they may not accurately explain the exact problem or 

new product idea in terms that will allow you to move 

forward. Arrange to meet with the source, which is 

often a surgeon or medical provider, and get the infor-

mation in terms you understand.

• Observe the problem in situ whenever possible. Is the 

problem really what people claim it is? Sometimes, a 

complaint of a hand tool being “too heavy” is really a 

tool with a center of mass problem that strains the wrist 

and only seems heavy. Being in situ also allows you to 

observe other issues that may be solved with a new or 

combo device.

• Interview other users—actual users of the product with 

their own two hands, not customers or purchasers. 

Have these users show you the product and identify 

its strengths and weaknesses. What would they do to 

improve it?

• Brainstorm with engineers and people from other 

backgrounds. Many brains make for light work! You 

cannot think of all of the possible solutions yourself. 

However, someone else may say something that sparks 

an incredible new pathway for the design that you 

hadn’t considered. Establish rules when brainstorming 

to keep people engaged and having fun, so no idea 

is squelched or said to be stupid. I cannot tell you the 

number of times that the “stupid” idea has gotten me 

thinking creatively and thus led to a good idea, faster.

Make it Tangible

• IDEO’s “Fail early, fail often” motto is some of the best 

advice I’ve ever heard. As engineers, we like to get 

down to brass tacks almost immediately, using a CAD 

system to create a model. This is absolutely the wrong 

way to proceed. Always build a physical mock-up or 

rough prototype, even at five times scale, to explore 

concepts. See what doesn’t work before any real  

money or CAD time is consumed. You simply don’t 

know what you don’t know, so by mocking it up, you 

learn about constraints you have or must apply to  

your design. 

DESIGN & DEVELOPMENT

Start with the Problem:  
The Entrepreneurial Approach 
to Engineering
Deborah Munro, Ph.D. 

Munro Medical 
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• Share your research with sales and marketing early. Tell 
them what you’ve learned, and also tell them about 
disruptive products that exist and what you feel about 
viable alternatives. Remember, these are talented people 
with great ideas, but they are not engineers, so you have 
to present your research in ways that they’ll understand. 
Edward Tufte’s book, The Visual Display of Quantitative 

Information, may be helpful for you. Also bring in your 
mock-up so they can see what you’re thinking. You 
want to get buy-in from all your stakeholders before  
you dive into a detailed design of the solution.

• Sketch your ideas. You need to learn to sketch well. 
We’re not talking perspective portraits; just the basics of 
isometric renderings of shapes like boxes, spheres and 
cones. With these, almost any geometry can be sketched 
decently. I teach a class on hand sketching to engineers, 
showing them how to turn knowledge of a box into a 
desk or a laptop, a cone and a sphere into a mint chip 
waffle ice cream cone, and so on. A picture is worth a 
thousand words. Become better at making pictures.

• Talk to the machinists. They are experts in their field 
and can be extremely helpful to you. Ask them how 
they would fabricate your part, what would make it 
easier to fabricate or assemble this part, what kind of 
tolerances they could hold with that method of fabri-
cation, etc. Also, don’t hesitate to ask if they like the 
design. If they don’t, they often have very good  
reasons why and can tell you how to do it better.

Detail Your Design

• CAD comes last. CAD is not and likely never will be a 
design tool, no matter what anyone says. It’s a powerful 
solid modeling tool that lets you do complex geometry, 
but you have to know what you’re modeling before you 
begin. You cannot figure it out as you go along, and the 
more time you have invested in a CAD solution, the 
more resistant you’re going to be to starting over  
from scratch. Save it for last.

• Remember the 80/20 rule: 80% of the problem, 
constraints, etc. are known. The off-the-shelf parts fit 
together only one way, the sequence of components is 
set, the shape often has known constraints and so on. 
So, start with all of your knowns. Make CAD models of 
everything you know, and then you’ll only have 20% of 
the problem left to solve, which is usually the structure 
that holds everything together.

• Remember that design is iterative, not a linear A to 
Z process. You try something, you learn that impacts 
an earlier design decision, so you go back and change 
that, which changes something else, etc. If your design 
has a range of motion or goes through configuration 
changes during use, you need to animate your CAD 
model or provide snapshots at various points in time or 
operation. For me, this is where I learn that I’ve made a 

mistake or forgot to consider how I get from point A to 
B, and thus need to iterate on my design yet again.

• Analyze last. Yes, I said CAD last, but analysis is 
required after your CAD design is basically done. Finite 
element analysis (FEA) can help optimize your design 
to make it stronger, lighter and less prone to failure, but 
FEA is only as good as your ability to define the loads 
and boundary conditions. So, always use standard  
engineering calculations to back up your intuition  
and confirm that your FEA results make sense.

• Remember that a CAD model is just a pretty picture. It 
is not how the work gets done or the part gets made. 
Drawings are your engineering report and, as such, 
they must provide absolutely all the information 
needed to make the part or assembly. Students often 
complain that their drawings don’t look as clean when 
they show all the views, hidden lines and dimen-
sions, to which my response is, “So?” You need three 
orthographic projections and an isometric view on 
every drawing, without exception, unless the geometry 
is cylindrical. Tolerances are critical and should be as 
loose as you can tolerate and still be able to have the 
part work. Do a tolerance stack-up to make sure that 
all your worst case conditions work in your assemblies, 
too. Understand GD&T and why it must be used. 
Tolerances are not enough, as they cannot control 
concentricity, perpendicularity or position of one part 
geometrically relative to another. For complex surface 
geometry, dimensions often don’t make sense. For these 
situations only, it is fine to refer the machinist to a CAD 
file for the geometry—but do this sparingly.

Finally, remember that every piece of work is the signa-
ture of the person who did it. Make sure that yours is a John  
Hancock that people remember as being elegant and strong.

Will you have the time and resources to accomplish each 
of these steps every time? No, of course not. But you have 
the power to change the way you approach problem solving. 
Pause. Take a look at the big picture. Engage the right people. 
Utilize the right tools. Little changes in your thinking can 
make a significant difference, and I’ve found that the entre-
preneurial engineer often produces a more valuable product 
and finds greater value in his or her work.

Dr. Deborah Munro is the President of Munro Medical, a biomedical 

research and consulting firm in Portland, Oregon. She has worked in the 

orthopaedic medical device field for almost 20 years and holds numer-

ous patents, mostly in the area of spinal fusion. She taught mechanical 

and biomedical engineering at the University of Portland for eight years, 

where she also founded a Master’s in Biomedical Engineering program. 

Her current interests include developing new medical device solutions 

for companies and assisting them in their regulatory compliance efforts.

Munro Medical
MunroMedical.com | 503-781-6955| dmunro@munromedical.com
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T
he second most frequent question I get from people 

(after “How much does it cost to get a patent?”) is, “I 

am going to talk to So-and-so; what should I do before-

hand?” In response, I have come up with five easy rules to  

follow. The purpose of this article is to review these rules in 

more detail so that when you are asked to show your inven-

tion or discuss your idea, you are prepared to take the appro-

priate steps to protect yourself and your creation.

Rule #1 - Make Sure Your Invention is Described in Detail in a 

Lab Book, and the Lab Book is Signed and Dated. 

Rule #1 forces an inventor to sit down and think through 

what comprises their invention. Many times an inventor only 

has an idea—not an invention. The difference between the two 

is significant. An idea is just that. It is theoretical in nature and 

needs to be proven or built to morph into something more. 

Some people describe an idea as a “formulated thought.” An 

invention is an extension of an idea that is further developed, 

resulting in a prototype or an actual proven solution to the 

problem. The invention may be a new type of device, method, 

composition of matter or process. The key difference is that an 

idea is not patentable, while an invention is.

To comply with Rule #1, the inventor should contempora-

neously document his or her idea and the development path 

of the idea to the invention, by some means. Contemporane-

ous means simultaneous to the process. This documentation 

step may be in the form of using the “traditional” lab book or 

alternatively, a computerized record. Either way, it is critical 

for the inventor to fully describe in sufficient detail the inven-

tion she plans on discussing with the third party before any 

discussions occur.

Rule #2 - Figure Out What You Want Out of the Discussions 

Before You Speak to the Third Party.

Rule #2 requires the inventor to transition into the role of 

the strategic business owner. When I speak with inventors, I 

always ask, “What do you want to do with your invention?” 

When a third party asks to talk to you about your invention, 

the importance of what arrangement you want out of these 

discussions becomes a priority. So, what are your options at 

this point? This all will depend upon how much control the 

inventor wants to retain over his invention. A first option 

may be for financial investment only by the third party, with 

certain downstream rights which would allow the inventor to 

continue his development of the invention. Depending upon 

the terms of any agreement, the inventor may retain full con-

trol over the invention. 

A second option is entering into a licensing arrangement with 

the third party, where a license (exclusive or non-exclusive) is 

granted which allows the third party to make, use or sell the 

invention to others exclusively with no restrictions, or with 

restrictions in the field of use or geographically. As for control 

over the continued development of the invention, typically for 

licensing arrangements, this remains with the inventor. 

A third option that is available to the inventor is outright sale 

of the invention to the third party. This occurs via the execution 

of an assignment agreement, where in exchange for the sale of 

the invention (and all related IP), the inventor receives a lump 

sum payment ongoing royalty stream, or a combination of 

the two. The key point of an assignment agreement is that the 

inventor no longer controls what happens with her invention.

To adhere to Rule #2, the inventor needs to decide how 

much control she is willing to give up and at what level of 

compensation. Once she has made that determination, she is 

in a better position to negotiate a win/win arrangement with 

the third party.

Rule #3 - Never Discuss Your Idea or Invention with a  

Third Party Without a Signed NDA.

Rule #3 puts into place a contractual arrangement between 

the inventor and the third party, where in exchange for dis-

closing the confidential information regarding the invention, 

the third party agrees to keep such information a secret. Fur-

ther, the existence of such an agreement also preserves certain 

IP filing rights for the inventor in the event he has not yet filed 

for provisional patent protection.

The inventor needs to understand that not all Non-Disclo-

sure Agreements (NDAs) are the same. Many inventors just 

use an NDA that is downloaded from the Internet. In this 

case, the NDA may fail to provide appropriate protection for 

the given situation. Therefore, the inventor needs to read the 
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NDA carefully and, if possible, have an attorney review it, as 

well. If the third party is a company of any size or a venture 

capitalist, then rest assured, they have had an attorney review 

the agreement. 

At a minimum, the NDA should include eight basic 

elements.

1. Clearly define “Confidential Information.” Make sure 

that it covers trade secrets, or else the agreement is 

worthless.

2. Clearly define any exclusions from the confidential 

information (e.g., information learned prior to  

entering into the NDA).

3. List the obligations and duties of the party receiving 

the confidential information.

4. Include time periods for which the NDA will be  

valid and enforceable.

5. Include miscellaneous provisions (e.g., which law 

applies, venue selection, mandatory arbitration,  

ability to assign, etc.).

6. Ensure that entering into the NDA does not require  

a future business relationship.

7. Include a detailed description of what is being  

disclosed (e.g., in an exhibit attached to the NDA).

8. Clearly define whether the agreement is mutual  

or unilateral.

If the inventor is “forced” to use a third party’s NDA, be care-

ful that the definition of “Confidential Information” includes 

trade secrets, and that to qualify as “Confidential Informa-

tion,” specific steps have to be taken—for example, everything 

is marked “Confidential Information,” or any oral disclosures 

are not confidential. Also, be careful of language that says, 

“This Agreement does not create a confidential relationship;” 

“No confidential relationship is implied or established by the 

exchange of confidential information;” “The exchange of any 

information under this Agreement is not made in confidence;” 

or “Neither this Agreement nor the exchange of information 

creates any obligations of secrecy or confidentiality.”

Most third parties will want to comply with Rule #3; how-

ever, do not be surprised if established companies will require 

the inventor to sign “their” NDA. Further, venture capitalists 

(and also angel investors) will rarely agree to sign NDAs. The 

inventor will need to assess each of these situations and deter-

mine the best way forward to mitigate the risks of not having 

an NDA in place. 

Rule #4 – Watch What You Say!

Compliance with this rule is pretty simple; however, human 

nature usually takes over when an inventor gets into a room 

with others. The inventor wants to impress the people that 

he is meeting with and will start to talk about the invention, 

but then these discussions always seem to move in a direction 

of possible changes and improvements to the device or pro-

cess. This could lead to later problems. The first being that the 

subject matter of the changes or improvements is likely not 

covered by the terms of the NDA. Thus, in theory, the third 

party does not have to treat this as confidential information 

and could possibly use this information for other projects or 

file for patent protection.

Additionally, if the changes or improvements are suggested 

by the third party, the inventor likely does not “own” these 

and could have difficulty in the future if she were to incorpo-

rate these into the design of her invention.

In order to comply with Rule #4, inventors should create an 

agenda before the meeting and include a brief description of 

the invention to be discussed. These documents can be passed 

out at the start of the meeting and collected at the end, and 

should all be marked “Confidential” at the top. Having an 

agenda and description acts as a roadmap for the inventor 

and will assist with keeping the meeting on point. Collecting 
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the materials post-meeting ensures that such confidential 
materials are not in general distribution and left with the 
third party.

Rule #5 - File a Provisional Patent Application  

Before the Meeting.

If at all possible, the inventor should file a provisional 
patent application that covers his invention before entering 
the meeting. This application should include figures/draw-
ings that accurately depict the current state of the invention 
and also a written description of these figures. The written 
description should also include any possible design itera-
tions, improvements, design-arounds, etc. for complete-
ness. One needs to remember that this is a provisional 
application only, and will not be reviewed by the Patent 
Office. Filing a provisional patent application that does not 
adequately describe the invention may be more of a detri-
ment than an asset, so care must be taken to be as complete 
as possible to ensure that the priority filing date is of value 
to the inventor when he proceeds to convert the application 
on the one-year anniversary.

As the provisional application is not available to the 
public post-filing, the inventor should attempt to keep the 
document confidential during the third party meeting. 
Having a filed provisional patent application will not pre-
vent others from filing design around or improved versions 
of the invention later, so I recommend that the inventor not 
provide copies of the application to the third party and only 
discuss the contents of the application in general terms.

Compliance with Rule #4 above is also very important 
even when a provisional patent application has been filed. 
The inventor should not stray from discussions of the 
invention as described in the application, and must take 
care so as to not inadvertently incorporate others’ sugges-
tions or improvements into a second provisional filing or 
the converted non-provisional application filing and thus, 
be required to add these people as inventors.

In conclusion, adhering to these five rules before taking a 
meeting with a third party will go a long way toward ensur-
ing that an inventor’s invention will remain a valuable asset 
to him or her, and that the secrets surrounding the inven-
tion are kept safe. 

This article was written for informational purposes only 
and should not be interpreted as legal advice. Please con-
sult with a licensed attorney if you have any questions.

John W. Boger is a partner with the boutique Intellectual Property 

Law Firm of Heslin Rothenberg Farley & Mesiti P.C. and is the 

Chairman of the firm’s Medical Products and Technology Practice 

Group. Before attending law school, Mr. Boger worked for eight 

years with a large orthopedic device manufacturer in various 

product development and marketing positions. 

Heslin Rothenberg Farley & Mesiti P.C. 
HRFMLaw.com | 518-452-5600 | jwb@hrfmlaw.com

http://HRFMLaw.com
mailto:jwb@hrfmlaw.com
http://www.teleflexmedicaloem.com
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Notes from a Joint Surgeon’s Wish List

M
atthew Dietz, M.D. is an Assistant Professor for the orthopaedics department at West  

Virginia University School of Medicine. In his surgical practice he performs primary 

hip and knee arthroplasties, including complex revisions—fueling his research focus on  

biophysical disruption of biofilms in total joint arthroplasty and the care of patients affected by  

prosthetic joint infection. 

As is well-known, the Baby Boomer joint surgery candidate is a different kind of patient from her 

grandparents. She is a healthy patient with functional limitations, and as Dr. Dietz described, sur-

geons “want to provide efficient, safe, surgical care; we want to improve patient outcomes and limit 

complications. When we do have to deal with complications, we want to address them in a safe, 

effective manner.”

In the Knowledge Pod at OMTEC 2017, Dr. Dietz shared his take on challenges with patient care using present systems and 

devices, and offered thoughts on what he’d like to see in the future. Here are three points from Dr. Dietz’s Wish List:

Prevent Burnout

We need to collect data that lets us know how we’re doing. However, with studies showing that 28% of our time is spent on 

patient care, while 43% of time is spent on data entry to feed electronic medical records, increasing numbers of surgeons are opt-

ing to leave the practice altogether. Data entry and data analysis need to be made easier. We need implants and technology that 

can help to collect information and report it to our healthcare providers.

Improved Debridement Strategies

When I perform debridement in an infected setting, I have to observe and decide what’s infected and what is not. It’s important 

that I have bone stock to build back into, and I also want to get rid of all of the infected material possible. 

When doing a debridement, surgeons are encouraged to attend to the Four Cs: contraction, consistency, color and circulation. But 

I can’t tell you if bacteria is there and intracellular. I can’t tell if there’s biofilm adhering to that metal or bone or tissue. 

If I do a full-scale debridement—if I treat this like cancer and take out all of the collateral structures—I can get a more thorough 

debridement, but I also end up with a much more mechanical knee, with greater limitations in the long run.

We can do better in providing a solution, an understanding of what defines an adequate debridement. What can we do to tell 

whether or not infection is present on that implant? 

Advance Infection Detection

The diagnosis of infection is a problem. There is no gold standard that is 100% sensitive and specific to give us the answer: is that 

infected, or not? We’ve looked at aspiration of joint fluid, and if you observe the literature, numbers are all over the place as to 

what’s an optimal cut-off in number of white blood cells, with very different scenarios for the patient: six weeks out from surgery 

vs. three years out. Issues like this hinder our ability to define what infection is, though some very smart people (Drs. Parvizi and 

Gehrke) have helped to convene the Musculoskeletal Infection Society and craft major and minor criteria to get consensus on 

how we judge infection.

Newer technology is looking at biomarkers as a means to diagnose whether a certain joint is infected or not. There are limitations; 

this requires fluid aspiration, which is invasive—if you’ve never seen it done, patients hate it; it’s quite painful, there is significant 

variability depending upon the clinical situation and it’s still a send-out test. I have to take that fluid, send the patient home or 

admit him to the hospital, and I don’t get the results back until later that day or the next.

We’re looking for an implant or device that can tell us when it’s infected or compromised by biofilm. We want a test that is less- or 

non-invasive. We want it to be accurate and rapid—like a pregnancy test, we can know right away if it’s plus or minus, so we can 

come up with a plan to adequately treat our patients.

Dr. Dietz's full presentation, as well as slides from other surgeon speakers, can be accessed at OMTECexpo.com. 
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