
 

 
Bridging the gap in U.S. Micro Manufacturing 

 

Some comments that are commonly heard in conventional manufacturers that tackle micro 
manufacturing are as follows: 
  
Before Micro Manufacturing is tried: (Use some good photos of person with no big deal look on their 
face) 
“I heard it was challenging but I’ve been manufacturing for years, how hard can it be?” 
“My employees are all about precision, they can make dust specked parts as easily as anyone.” 

“We feel that there isn’t much ado about this small part and we’re having it made with our existing 
sources.” 
“We’ve been making small parts for years; micro won’t be that big of a stretch for us.” 
“Our existing sources have told us they won’t have a problem with this geometry/tolerance.” 
“We’ve traditionally done everything in-house, we aren’t about to stop now.” 
 

Some comments that may be heard AFTER micro manufacturing was tried. 
(Use of photo with guy pulling his hair out or taking a tums) 
“Where’s the antacid for my Micro indigestion?” 
“Where did I put the number of that micro expert?” 
“I never knew what I was getting into.” 
“If I knew then what I know now, I would never have tried it alone.” 
“The validation on this thing took longer than making the part, we lost our shirt.” 

“We’re still waiting on the clinical trials, we hope to be making money on this in two years.” 
“Our customer was livid about the time it took to develop this geometry/tolerance.” 
“I still have the headache of how to assemble this small part into our device.” 
“I should have listened to the micro experts and gone with their recommendations.” 
“I know the dimensions are where they need to be but I can’t validate them with metrology.  Is that 
okay with you, Medical Device Manufacturer?” 
“Holy s&$7, I had no idea this would be so difficult!” 

 
 

Does this sound familiar?  How can it be avoided? 
Proper planning and executing your entrance into the micro manufacturing sector is critical to playing 
in this field.   
 

Risk is a common factor for U.S. conventional manufacturers to head into micro manufacturing.  
Thinking it all the way through first is critical to a company’s success.  You only get one chance to 
make a good first impression and it’s important to make the first program a success.  The risk is you 
may be lucky and get a success but you may fall flat on your face and ruin the reputation of your 
company. 
 
A necessary first step for U.S. manufacturers, and one that is rarely performed, is to have a clear 

market strategy.  Let’s face it, everyone is heading to the medical device sector as one of the only 
surviving and thriving market sectors left in the U.S.  The “medical market” is so vast and so dense, 
the onion requires peeling before you put it into the salad.   
Miniaturization trends in medicine account for many new high volume products in IVD as well as lower 

volume requirements in minimally invasive surgery.   
 
Micro system Biomedical applications include: 

 Drug Delivery Devices, drug development, microfluidic chips, micro pumps, and micro 
chemical analysis systems. 

 Implants and components for minimally invasive surgery (micro-motors and micro-mirrors in 
endoscopes and catheters, components for heart pacemakers) for the medical device industry 

 Microphone components in hearing aids 
 Equipment and consumables for diagnostics, blood pressure and IR thermometers, micro-

mirrors for ophthalmology 
 Pressure sensors in respiratory equipment 



 

Medical device validation into production can take two to five years or more.  Several iterations and 
designs of tens to hundreds of thousands of parts must be tested to achieve the functional 
requirements to achieve FDA acceptance.  For this reason, costs for validation have the tendency to 

far exceed the manufacturing costs of the devices. The risk is consuming the costs to develop these 
and amortizing it into the cost of each medical device when it gets into production.  This is a best 
guestimate, at best when quoting these types of jobs.   
 
 

 
Peeling the onion:  
 
Let’s take a very large market segment for U.S. Micro Manufacturing as an example- Medical Devices.  
With a large aging population in most developed countries around the world, diagnosis and treatment 
of diseases is a $Trillion opportunity and is rising faster than the growth of the economy.   In order to 
get a focused and well-executed business plan into micro manufacturing, one must peel this onion of 

medical devices into the market segments of medical devices.   
As shown here in Figure 1.1, medical devices are segmented into several categories.  These customers 
and applications require certain equipment/processes, and protocols in order to manufacture their 
devices properly and to validate them properly. 
 



 
Figure 1.1: U.S. Medical Device Market Segments 2007, (Data extrapolated from Frost & Sullivan) 
Peeling the medical device market into one more onion peel, we can use the cardiovascular segment 
and peel IT further into applications and products, many serviced by micro manufacturing suppliers 
today.   



 
Figure 1.2 U.S. Cardiovascular Market Segments, 2007-(data extrapolated from Frost & Sullivan) 
 
 
 
 
Very clear and concise market strategy equivalent to the capabilities of your organization= Success in 

Micro Manufacturing. 
Market Strategy + Capabilities = Micro Success 
 
Processes used for micro manufacturing are: 

 Micro milling 
 Micro turning 

 Micro grinding 

 Micro drilling 
 Micro EDM 
 Micro Molding 
 Liquid silicone molding 
 Ceramic molding 
 Micro Metal Injection Molding 
 Micro Stamping 

 Micro Etching 
 Laser Micro Machining 
 Micro optics 
 Photo chemical machining 
 Controlled environment metrology equipment 

 

Choosing these processes and which ones fit the markets you choose to serve are the key to your 
organization’s success.  If you choose to service the micro cardiology sector of medical devices, you 

are heavily involved in stent manufacturing, valves, pace makers, and drug eluding materials.  These 
devices may require laser micro machining, micro molding, micro stamping, micro forming, micro 
metal injection molding, and a strong knowledge in chemistry and material science.  Peeling the onion 
on one of these markets cleanly, one may choose to service only the stent market and focus their 
efforts in laser micro machining, high end metrology, and material science.  This would then require 

that company to fill in the gaps with respect to staffing properly, adding technical sales personnel who 
have direct relationship with cardiologists and/or hospital procurement specialists.  This company 
would attend trade shows around the world regarding cardiology, and market themselves in 
magazines appropriate to the readers of these magazines.   



In this simplest example, this shows the importance of clarifying the market strategy of the 

organization and aligning the proper personnel, equipment, and organizational culture to properly 
service that market segment. 
A clear market message and direction creates a clear vision and strategy for an organization, therefore 

common goals to work toward, a clear path for success, and less time wasted on haphazardly 
servicing too many market sectors with not enough or not proper resources to effectively service any 
of them. 
 
 
INVESTMENT 
Choosing Equipment- some are investing in high end milling machines and multi-axis, glass scaled, 

controlled environment equipment and others are piecing together inexpensively bought and self-
retrofitted controlled milling/grinding machines to fit their existing equipment and market strategy.  A 
full gamut range of equipment strategies exists but finding the right one is dependent on market 
strategy and how small/tight tolerance is required to service the needs of the chosen markets for your 
organization.  For example, if your market is high volume, low value electronics market, the need for 
high precision, high speed, highly automated machines are required.    

 
 

On the other hand, high risk, high reward micro manufacturing markets such as medical devices offer 
high value but take a larger investment or higher initial risk.  A medical device takes on the average 

18-24 months to get into production so higher risk to purchase equipment/metrology is required and 
the device may never make it to market after clinical trials.   
 
 

 
 
 
 
 
CULTURE 
Having a clear market strategy and the right equipment are only two pieces of the micro 

manufacturing puzzle.  An organization must “buy-into” micro manufacturing and the value it brings to 
an organization by investing both capital AND culture to make it a success.  If the top person or 
persons in a company don’t support micro manufacturing and how different it is from conventional 
manufacturing, there is no doubt there will be an unclear message, unclear goals, and unclear value to 
the bottom line.   

Also, because micro manufacturing requires a certain level of uncertainty and leading edge 
manufacturing, there is risk in proceeding down a path that is both technically challenging and 

uncertain.  A manufacturing culture is required to reward creative, positive minds and accepting a 
couple of failures to learn something.  Research and development is required and not always paid for 
by the client.  A can-do attitude must be infiltrated all the way through a company and keeping nay-
sayers out of brainstorming sessions.  A certain level of patience is required but with a balance of 
aggressiveness to find a solution to creating these tiny specks of dust components.   
 

Technical staff of successful micro manufacturing organizations have the following attributes in 
common: 



High level of troubleshooting skills 

Good eyesight (or equipment to assist) 
Material Specialists 
Computational Analysis 

Automation Specialists for tiny parts 
Validation expertise to micron-level tolerances 
Patience yet tenacious and highly motivated to achieve a solution to a technical challenge 
 
Conclusion: (photo of person smiling) 
Knitting all of these attributes together creates an environment that is ready for technical challenges, 
of which micro manufacturing certainly has.  People, equipment, and process are all critical to all 

micro manufacturing companies.  There are hundreds to thousands of U.S. Manufacturers with some 
of these attributes and a select few have all of what is required.  Time to market depends on the 
seriousness of the management staff to pursue micro manufacturing and peel the onion to the point 
where the gaps can be filled in quickly and efficiently.   
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