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Background 

Medical Electronics is one of iNEMI’s focus areas 

Many members working in the fast growing area 

 iNEMI has been producing a Medical PEG for a number 

of Roadmap Cycles, identifying the midterm and long 

term research needs of the industry 

 Industry consensus that there are opportunities for 

collaboration that will help speed up the adoption of new 

technologies in medical devices. 
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Current Members with Medical Focus 
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Identification of  Opportunities for Collaboration 

 Seven potential projects/initiatives were indentified  

as a result of iNEMI workshops and consultations in 2010  

& 2011. 

 

Webinar held in May 2011 to form teams to develop 

project plan. 

 

The first 3 teams started working on developing 

Statement of Work (SOW) in 3Q11  

 

Projects approved to start by Technical Committee (TC) 

on Jan, 2012.  
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iNEMI Medical Initiatives – May 2011 
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Project Motivation 

• Need for Common Specifications for Medical Products 

– Focus on electronic components  

– Every electronic component that is purchased for 

high reliability medical products today must be 

individually qualified – no medical industry 

specifications exist for qualification of components 

or their suppliers.  

– This situation increases costs for component 

manufacturers since every medical device OEM can 

have different requirements; often making them 

unresponsive to the medical device market; delays 

new product introduction 
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Problem Statement 

• There are no medical industry specifications for the 

qualification of electronics components or their 

suppliers.  
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Purpose of the Project 
• The primary purpose of the project will be to develop a method for 

developing a test and screen matrix for electronic components that 

can be used to qualify the reliability performance of components 

for electronic medical devices. Several example screen and test 

matrices will be included in the report as validation of the 

practicality of the method. 

• This project will result in a standard reliability method that can be 

implemented by medical device manufacturers within their 

component management process. In those cases when critical 

defects and failure mechanisms or test methodologies are already 

known, the implementation process will be easier. 

• For those situations in which the failure mechanisms or test 

methodologies are not known, this project will be part of a more 

complex solution. 
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Project Scope 

What the Project IS / IS NOT: 

11 

This Project IS: This Project IS NOT: 

To define a set of reliability qualification methods 

on a component level accepted by OEMs (original 

equipment manufacturers) and supported by 

suppliers  

To define reliability qualification methods for medical 

devices 

To define: What is acceptable aging of 

components and what is failure 

A qualification effort for a specific product line at a 

specific supplier 

To quantify reliability within a suitable framework in 

defined operating conditions 

Further work on already known aging/failure 

mechanisms 

To re-use qualification methods successfully 

employed and rationalized in other industries 

To recreate the wheel of component qualification test 

methods and processes 

To create guidelines for OCMs (original component 

manufacturers) to utilize physics of failure based 

reliability assessment 

To create guidelines for medical OEMs on how to 

assess OCMs 

To create guidelines on minimum levels of tests for 

various component types 
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Project Tasks & Timeline 

– Task 1 Determine the coverage of the components for the first 

phase (Months 1 – 5) 

– Task 2 Identify the most common defects, degradation and failure 

mechanisms of the selected items under medical device 

applications (Months 5– 8) 

– Task 3 Determine the screens for identification of the defects and 

tests for precipitation of the mechanisms (Months 8 – 17) 

– Task 4 Create a minimum set of tests and screens related for each 

part referring to industry standard methods whenever possible 

(Months 12 – 19) 

– Task 5 Final report including a methodology description on the 

process of developing the tests and screens for other parts (Month 

15-20) 
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Task 1 
• Task 1 - The coverage of components will be identified by conducting a survey 

within the medical device industry and OCMs. The survey shall be open to industry. 

Each contributor to the survey will be asked to provide the following information: 

• Assign a priority to each component type, taking the following aspects into account: 

– Were unexpected or early component failures observed? Is there a concern that it might occur in the 

future? 

– Are certain component types used in a critical manner (i.e., failure of the components has the potential to 

directly cause malfunction of the entire medical device)? 

– Are certain component types prone to supply chain changes (e.g., relocation of OCM manufacturing sites, 

alternate suppliers)? 

– Are certain component types used in either very big or very small numbers? 

• Specify if the information is provided by a medical device OEM or an OCM. 

• Data (scores) will be normalized and an overall pareto will be generated. 

• The raw data will be collected by iNEMI (or alternatively a third party) and will not be disclosed to 

the project participants. Only the overall paretos (medical device OEMs, OCMs, total) will be 

available to the project participants and will serve as a basis to identify the coverage of 

components. 

• Timeline: 5 months (10 weeks to set up and test the survey, 6 weeks data collection, 

4 weeks analysis and pareto generation) 
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Task 2 

• Task 2 - Identify the most common defects, degradation and failure mechanisms of 

the selected items under medical device applications. 

• For the selected component types from Task 1, the following steps will be performed to 

determine the items of interest: 

• Create a sub group of 2-3 members with specialization on the topic of interest. 

• Review the manufacturing process and the raw material inputs and create the list of common 

defects in the finished components 

• In consultation with the device manufacturers, determine an envelope of a lifecycle profile for 

the components.  This lifecycle profile will be determined in a conservative manner so as to 

cover wide range of environments, e.g., manufacture, storage, implantation, use, upgrade and 

removal.  

• Determine the critical failure and degradation mechanisms of the components in the said 

lifecycle condition.  If it turns out that the critical mechanisms under the wide lifecycle 

conditions are unrealistic, a subset of the applications and the lifecycle profile may be sub-

divided.  Failure mechanism, modes, and effects analysis (FMMEA) is one method for creation of 

this set of critical failure mechanism set. 
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Task 3 
• Task 3 - Determine the screens for identification of the defects and tests for 

precipitation of the mechanisms.  

Screens: 

– Step 1: The first step will be for the team to agree on the areas of the supply chain where the screens are 

possible and necessary. 

– Step 2: Once step one is completed, participants from the agreed upon areas of the supply channel will be 

invited to provide considerations of screens in their area of expertise; this second step can be done in the 

form of a survey, or a one-time invitation by iNEMI to participate in a call. Two options are possible for 

this second step: 1) all the areas can provide input collectively or 2) gather the data separately for each 

area. Purpose of this investigation in step two is for the team to narrow down the minimum list of screens 

and their stages. 

– Step 3: The third and last step is for the team to determine the form of screening in the agreed stages of 

the supply chain. For this step experts of the agreed area are invited to provide feedback about screening 

options that is collected as a step-by-step definition of the screening requirements. 

 

Tests: 

• Based on the critical failure mechanisms determined in Task 2 and the lifecycle conditions, the subject matter 

expert team will review the failure models associated with the mechanisms to determine the various stresses 

that accelerate the failure mechanisms.  The test sets to be applied on a medical device component need to 

cover all the failure mechanisms.   

• The results of this evaluation will be a super set of tests that can be applied on the product for either 

qualification, re-qualification after product update, and process qualification after process update, and also as 

sample acceptance tests.  These tests are not meant to be screens applied on all components but the tests 

performed on a sample of components from each lot or after each significant change.   
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Task 4 

• Task 4 - Create a minimum set of tests and screens related for each 

component referring to industry standard methods whenever possible. 

• Identify the test standards that cover the various screens and tests 

identified in Task 3. 

• These standards will not be limited to medical electronics but will cover 

the semiconductor industry, passive electronics industry, automotive, 

military, avionics and telecommunication standards. 

• Identify which environments and lifecycle conditions are most closely 

matched with particular tests to determine the suitable test/screen from 

these standards. 

• Note that these standards are to be used for the test definition only so as 

not to spend resources on developing already well-established methods.  

The sample size, acceptance conditions, test duration, pre- and post-test 

analysis can be different for the medical electronics purpose. 
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Task 5 

• Task 5:  Final report including example sets of reliability qualification 

methods for components chosen and a methodology description on the 

process of developing the tests and screens for other components or 

parts. 

 

• Each team from Tasks 2, 3, and 4 will be tasked with documenting the 

process used by them to identify the critical failure mechanisms and 

defects, screens and tests, and the final test descriptions from standards.  

The project team will start gathering the findings as general instructions 

for the process.  It can start as soon as the initiation of Task 4. 
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Method of Project Implementation 

• Task 1 will be achieved through web based survey 

followed by data analysis by the core team 

• Tasks 2 through 4 will be implemented by small work 

groups for each component type selected in task 1.  The 

work groups will include representatives of OEMs, 

OCMs and other subject specialists from industry and 

academia 

• Task 5 will be performed using contributions from the 

work groups by the core team that will ensure that the 

completed document is a practical one that can be used 

by OEMs and OCMs in an economic manner 
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 Anticipated Outcomes and Benefits  

Recommendations for common specifications for 

electronic components for use in medical devices that 

meet the test, performance, and reliability needs of 

implantable and wearable medical products. 

 

This will reduce the resources expended presently on 

testing to unique requirements.  

It will also enable the faster introduction of new 

components and suppliers into the supply chain.  

Enhance the relationships along the supply chain 

19 
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Anticipate Resource Requirements 
• Project team members commit 

– Provide at least 4 hours/month (2-4 hours in regular project calls, 1-2 

hours prep work between calls) or equivalent in-kind support (e.g., 

materials, test samples, equipment, etc.). 

– The investigations for this project may incur costs for engaging 

independent research centers and laboratories for collection and 

review of data from the survey and to engage as subject matter 

experts. These costs are not expected to exceed $10,000 and will be 

shared evenly among project participants if they occur. Any 

participating company may, at their discretion, withdraw from the 

project after review of the cost estimates. 

– Agree to provide technical support in sharing knowledge, information, 

data collected and analyses in the identification and development of 

the metrics and methodologies for the Component Specifications for 

Medical Products Project. 

– Collaborate and provide input to final report. Document results and 

publish a summary of the findings to iNEMI members (webex 

presentation typically). 

 



21 

Anticipate Resource Requirements 

• The Component Specifications for Medical Products project team will 

develop and release the Statement of Work for any subsequent work 

(Phase 2). Before the start of Phase 2 for the Component Specifications for 

Medical Products Project participants will submit a new SOW for Technical 

Committee review and approval outlining the new tasks and providing an 

assessment of any costs that would be incurred in the execution of Phase 

2. 

• The data to be included in the summary documentation will be determined 

by a simple majority vote of the participants. 
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IP et al.  

• The project will adhere to the terms of the iNEMI Intellectual Property Policy 

for declaring, identifying, and disclosing background (confidential) technical 

information and background intellectual property.  

  

• The data, information, and conclusions developed during this project will be 

available only to participating members of iNEMI who have formally joined 

this project by signing the Project Statement. All iNEMI members will be 

eligible to receive status reports (e.g., at member council meetings) as well 

as a summary report once it is released at the end of the project. The status 

reports as well as the summary report will not contain data that the 

participants determine should only be shared within the project.  
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Control of Data from Project 

• If iNEMI or an individual organization would like to present data or 

information gained in this project to another company or companies, in 

technical paper(s), article(s), or presentations, every member of the project 

team must be informed and a simple majority vote of existing project 

members is required for approval.  

  

• Control of the data and information gathered during the execution of this 

project will transfer to the iNEMI Secretariat 12 months after the 

conclusion of the project. After that period, all requests for publication or 

transmission of data collected must be reviewed and approved by iNEMI. If 

the project is extended to include additional phases, the Project Team will 

continue to provide approvals for communication outside the Project 

Team. 

 

• The data included in the status reports or summary reports will be 

determined by majority vote of the participants. 
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Possible Follow-On Activities 

• Create new tests and screens when none are applicable 

in the industry standards 

• Expand to other types of components (including 

possibly non-electronic components) 

 

These can be future iNEMI projects or can be company 

specific activities 
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Organizations that have participated in this 

Initiative 

• CALCE – Diganta Das 

• Vibrant Med-el – Peter 

Lampacher 

• ATS 

• AVX 

• Benchmark Electronics 

• Boston Scientific 

• Celestica 

• CALCE 

• DfR Solutions 

• EITNY 

 

 

• Exponent 

• Fairchild Semiconductor 

• GE Research  

• Indium 

• Kemet 

• MSE 

• Molex 

• NIST 

• Northrop Grumman 

• Valtronic 
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Organizations that Would Benefit from 

Participation 

• Medical Device OEMs 

• EMS companies that source part for OEMs 

• Original Component Manufacturers (OCMs) 

• Testing companies 

• Industry standard bodies 

 

 

 iNEMI membership required to participate in project  
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Summary 

• With this industry-led project, the medical device 

industry can emulate the processes successfully 

followed by other low volume, complex electronic 

system manufacturers such as avionics and automotive 

to create practical solutions to component availability 

problems 

• Development will help create a trusted relationship 

between OEMs and OCMs and reduce problems of 

availability shocks 

• It will also help create alternate part sources more 

easily 
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Contact Details 

For project and/or iNEMI membership details;  

 

• Grace O’Malley – iNEMI  

– Email:gomalley@inemi.org  

– Tel: +353 87 904 0363 

 

• Jim Arnold – iNEMI 

– Email:jim.arnold@inemi.org  

– Office (West): +1 480 854 0906 

– Mobile: +1 480 703 0133 

 

mailto:gomalley@inemi.org
mailto:jim.arnold@inemi.org


Other Medical 
Projects &  
Initiatives  
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And…Two New Initiatives starting 
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Supply Chain 
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Problem: Lack of effective supply chain support in 

Medical Electronics. 

Key Contributors from the supplier side: 

•  Medical market aversion – Liability and Volume 

•  Ambiguity in the NPI process and Timeline 

•  Forecast Variability 

•  Life cycle challenges – drawn out NPI and lengthy end of life 

Key Contributors from the OEM side: 

• Poor communication of upstream process/material characterizations 

and of problem dissemination. 

• Challenges from social issues; child labor, third world labor practices 

• Unique specs for components not met by existing parts/suppliers 

• Scarcity of Materials – REM’s, Plastics, Plasticizers 

• Supply base consolidation and requalification as a result. 

• Counterfeit part challenges.  
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Supply Chain 
Desirable Outcomes (not in priority order): 

• Create widely available information on component and supplier 

capabilities 

• Need to stimulate supply base for medical (components, materials, etc.) 

• Consider looking at combined needs of military & medical 

• Development of data declaration standards for medical – electronically 

transferrable 

• Liability indemnification 

• Clarity of supplier/OEM business models that support: 

– NPI for innovative new products 

– Change Control and Product Requalification 

– Support requirements for long life products 

• For REM’s and Scarce/Threatened plastics – Clarify the medical market 

priorities and create an action plan: 

  – Needs to be an on-going effort as the priorities will       continually 

evolve/change 

• Clarity of OEM/Supplier operating agreements (e.g. BKM templates)  
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 MRI/X-ray & Implantable compatibility 

 
• Problem: Existing MRI and X-ray technologies are not compatible 

with electronic implantable devices – limits treatment options for 

patients with implants 

• Desirable Solution: Imaging products & protocols that are more 

friendly to patients with implants  

– Device compatibility for implantable devices & imaging equipment 

– Patient safety 

– Acceptability from FDA; involve them up front 

– Check on knowledge base from interventional MRI 

– Study work underway by other groups working this issue 

• Big Players for needed from the following market segments: 

– Imaging Equipment 

– Cardiac Implantable 

– Cochlear Implants 

– Implantable battery and lead OEM’s 
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www.inemi.org 
Email contacts: 

David Godlewski 
dgodlewski@inemi.org 

Jim Arnold 
jim.arnold@inemi.org 

Grace O’Malley 
gomalley@inemi.org 
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