
Criteria for design & manufacturing of  
precision metal stamped medical device components
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Today, there are several trends impacting the manufacturing and design of medical 
components and devices. The growing revolution of miniaturization, ultra-tight  
tolerances and complex features require an advanced approach to new tooling  
methods, as well as specialized manufacturing experience. 
 
With ever present economic challenges, smaller and cheaper has become a new  
standard, especially in the context of rising healthcare costs and the rapid pace  
of new medical technological advances.  Time to market and testing require rapid  
prototyping methods help decrease costs, reduce time by confirming designs earlier,  
and mitigating risk in the manufacturing development process. Quality control is  
paramount, especially when incorporating cutting edge improvements, exotic  
materials and medically safe components. According to a recent FDA study,  
Understanding the Barriers to Medical Device Quality, explosive growth in new  
medical devices has outpaced quality control, proving a need or experienced  
manufacturers to develop capabilities in response. 

Another trend is the rising tide of EU and US medical devices 
regulations.  Engineers and manufacturers may design 
innovative solutions, while also navigating new regulatory 
requirements, excise taxes and product classifications. In the 
US alone, the FDA requires device classification (Class I, II, 
and III), quality system regulation (QS) and establishment of a 
good manufacturing practice (GMP). Standard regulations may 
also include registration, extensive clinical studies, labeling 
requirements, reporting and a host of other criteria before their 
product enters the market. 

Trends in Medical Component Manufacturing

With ever present economic challenges, smaller 
and cheaper has become a new standard, 
especially in the context of rising healthcare  
costs and the rapid pace of new medical 
technological advances.

The growing revolution of miniaturization, ultra-
tight tolerances and complex features requires a 
specialized manufacturing experience. This custom 
beryllium copper spring contact was manufactured 
by Keats for hearing aid applications. Strict quality 
control throughout the stamping process ensured 
that all 120,000 pieces complied with tight 
tolerances of 0.0005 inch.
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The shift toward smaller, more intricate parts in medical devices will see the traditional metal stamping process evolve in order 
to meet the needs of precision stamped components.  In every facet of the design and manufacturing process, from individual 
improvement to corporate commitment, metal stamping for medical device components can be improved for manufacturability.  
Here’s how: 
 
 • Prototyping Utilization 

 Prototyping is critical to improving and testing design  
 concepts before production begins. From material  
 selection to tooling, prototyping helps maintain  
 cooperative dialogue between designers and  
 customers, while identifying issues that can be  
 resolved before product drawings or CAD files  
 are even seen by a production manufacturer. Modern  
 3D modeling applications and rapid prototyping  
 technologies help to anticipate problems, define  
 required part tolerances and discover alternative ways to design and manufacture a product. Additionally, working with  
 experienced hand-fabrication professionals can bring a wealth of insight to your part designs that only years of experience  
 can deliver.  With prototyping, multiple design iterations are quickly modeled, built and tested, ultimately netting lower  
 development costs and accelerated times to production.  

 • Secondary Operation Reduction 

 Reducing part complexity or exploring alternative design configurations can reduce or eliminate the need for secondary  
 operations, thereby ultimately decreasing manufacturing costs. Engineers can use their skill and creativity to use other  
 operations such as automation, CNC programming and marking systems (color coding) to streamline manufacturing to simplify  
 tooling and production times.

Design Considerations for Metal Stamped Medical Components

From material selection to tooling, prototyping helps 
maintain cooperative dialogue between designers 
and customers, while identifying issues that can be 
resolved before product drawings or CAD files are 
even seen by a production manufacturer. 
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 • Engineering Services 

 Utilization of third-party engineering services helps  
 save time and money for certain tasks not perfected  
 in-house. Companies specializing in precision and  
 micro-stamping of components will typically be  
 equipped with in-house design and production, tooling,  
 prototyping and consultation services. Adding valuable  
 third-party expertise grows the knowledge base for  
 metal stamping of complex geometries, ultra-tight  
 tolerances and exotic materials that will help you  
 reduce time to market for launching your medical 
 device product.  
 
 • Defining "Micro" Metal Stamping 

 Use of the term “micro” for metal stamping should be clear and defined. Additionally, trustworthy manufacturers should clearly  
 communicate their capabilities when marketing or participating in project bids. Since the term micro-manufacturing is arbitrary,  
 it often appeals to just about anyone with the capability to produce “small” components. But how small? With what process?  
 Should stampers define small as 10mm or 5mm part sizes? This is where defining your micro capabilities are vital. Specialists  
 in micro-stamping are beginning to advertise 2mm for smaller parts and down to 0.1mm for features. 
 
 • Exotic Metals Specialization 

 By offering precision metal stamping services using exotic or precious metals, your company is capable of setting itself  
 apart from competitors. For precision-stamping, at least 50% of your business will involve the use of exotic and precious  
 metals including Platinum, Gold, Titanium, Niobium, Nitinol, MP35N and Silver. Many of these specialty metals can  
 be manufactured into complex components, especially for increasingly smaller electronic medical devices. Another  
 important consideration in precious or exotic metal stamping is cost avoidance.  This is because unique precision-stamping  
 technologies can be capable of generating less scrap since the stamping of small parts can utilize less material than less  
 precise machining operations.

Design Considerations for Metal Stamped Medical Components  (cont.)

Adding valuable third-party expertise grows the 
knowledge base for metal stamping of complex 
geometries, ultra-tight tolerances and exotic 
materials that will help you reduce time to market 
for launching your medical device product. 
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 • Quality Control, Risk Management & ISO 

 The medical device industry requires steadfast  
 adherence to quality control, process standards  
 and risk management. Global quality standards,  
 such as ISO 9001:2008, are highly valued credentials  
 for manufacturers of precision medical device  
 components. Additionally, ISO 13485:2003 focuses  
 on the critical areas that influence processes, quality,  
 reliability and design for medical devices. 

 Expert vendors who utilize Failure Modes and Effects Analysis (FMEA) help to identify potential risks throughout the   
 entire manufacturing, design, and assembly process. FMEA helps vendors prioritize and address potential areas of  
 failure by assigning a risk priority number (RPN) to any possible area that might be prone to failure.   

 Medical device companies are encouraged to identify precision-stamping manufacturers that incorporate DQ/IQ/OQ/PQ  
 validation and verification methods for quality control. This is a planning process which helps meet the requirements of  
 ISO 13485 for device standards. Design Qualification (DQ) defines the rationale for choosing equipment and suppliers.  
 Installation Qualification (IQ) demonstrates the process for correct installation of all equipment, including measurement  
 and gaging. Operational Qualification (OQ) demonstrates that all equipment is operating correctly. Lastly, Performance  
 Qualification (PQ) reveals if process or equipment performs as intended over time.
 
 
The complex nature of medical device manufacturing requires diligence in design and vendor selection to include knowledge of 
prototyping, design for manufacturability, modern tooling technologies, quality control, regulatory compliance and experience as key 
components for evaluation.  

High-end precision metal stamping is the new norm as growing demand for intricately smaller medical devices increases. Leading 
edge technology, adherence to defined processes and innovation will help companies achieve what was once impossible. 

Design Considerations for Metal Stamped Medical Components  (cont.)

Medical device companies are encouraged 
to identify precision-stamping manufacturers 
that incorporate DQ/IQ/OQ/PQ validation and 
verification methods for quality control. This 
is a planning process which helps meet the 
requirements of ISO 13485 for device standards.
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Through nearly 60 years of service, Keats Manufacturing Company has become a leading manufacturer of custom small metal 
stampings, wire forms and assemblies. We have served nearly every market and industry throughout the world by successfully 
providing quality metal parts quickly and at a fair, economical price.  

Today, we have three locations that house more than 142 metal stamping and wire forming machines, using four-slide/multi-slide 
and stamping press technologies—which operate 5 days a week, 24 hours a day. This allows us to fulfill virtually any size order, from 
prototypes to over 50 million pieces. 

About Keats Manufacturing Company


