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Standards in Biomedical Engineering 

Standards Organizations: 

ISO, ASTM, IEEE, etc. 

Frequently Taught Standards: 

ISO 13485:2016 Quality Management Systems 

ISO 10993-1:2018 Biological evaluation of medical devices 

ISO 14971:2019 Medical devices — Application of risk 

management to medical devices 



   

 

 

  

Hip Joint Arthroplasty Device Example (slide 1 of 2) 

Device: Prosthesis, Hip, Semi-Constrained, Metal/Ceramic/Polymer, 

Cemented Or Non-Porous, Uncemented 

Regulation Description: Hip joint metal/ceramic/polymer semi-

constrained cemented or nonporous uncemented prosthesis. 

Product Code: LZO 

Regulation Number: 888.3353 

Device Class: 2 
DePuy EMPHASYS Dual Mobility 

https://www.jnjmedtech.com/en-US/product/emphasys-dual-mobility 

https://www.jnjmedtech.com/en-US/product/emphasys-dual-mobility
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Hip Joint Arthroplasty Device Example (slide 2 of 2) 

56 Total FDA Recognized Consensus Standards: 

ISO 21535 Non-active surgical implants - Joint replacement implants - Specific 

requirements for hip-joint replacement implants 

ASTM F2345-21 Standard Test Methods for Determination of Cyclic Fatigue 

Strength of Ceramic Modular Femoral Heads 

ISO 13779-4 Implants for surgery - Hydroxyapatite 

Part 4: Determination of coating adhesion strength 

DePuy EMPHASYS Dual Mobility 

https://www.jnjmedtech.com/en-US/product/emphasys-dual-mobility 

https://www.jnjmedtech.com/en-US/product/emphasys-dual-mobility


 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Study Aims 

MODULE 1 

Introduction to the 

fundamentals of 

performance standards 

and organizations using 

ASTM Compass. 

Blooms Taxonomy: 

recognition and 

understanding 

MODULE 2 

Students will learn to 

write accurate testing 

protocols based on 

requirements set in 

technical standards. 

Blooms Taxonomy: 

application 

MODULE 3 

Students will 

experience the process 

to revise and update 

performance standards 

through activities. 

Blooms Taxonomy: 

analyze and evaluate 

MODULE 4 

Immersion in the 

technical challenges 

and ethical dilemmas in 

the creation of new 

consensus standards. 

Blooms Taxonomy: 

evaluate and create 



   

 

 
 

 

  

Sourcing and appropriate selection of standards (slide 1 of 2) 

Incorporation into Capstone Senior Design and “FDA 

and ISO Requirements for Medical Devices” Courses 

to develop and extract performance requirements 
MODULE 1 

Introduction to the 

fundamentals of 

performance standards 

and organizations using 

ASTM Compass. 

Blooms Taxonomy: 

recognition and 

understanding 



   

 

 

  

Sourcing and appropriate selection of standards (slide 2 of 2) 

Kristyn Caragher 

Assistant Professor and Reference 

& Liaison Librarian (STEM) 

MODULE 1 

Introduction to the 

fundamentals of 

performance standards 

and organizations using 

ASTM Compass. 

Blooms Taxonomy: 

recognition and 

understanding 



  

 

 

 

 

 

 

Writing of protocols to comply with standards (slide 1 of 2) 

MODULE 2 

Students will learn to 

write accurate testing 

protocols based on 

requirements set in 

technical standards. 

Blooms Taxonomy: 

application 

Team-based assignments to write then execute 

detailed protocols to test previously identified 

requirements using performance standards 



  

 

 

 

 

 

Writing of protocols to comply with standards (slide 2 of 2) 

MODULE 2 

Students will learn to 

write accurate testing 

protocols based on 

requirements set in 

technical standards. 

Blooms Taxonomy: 

application 

https://www.sciencenews.org/article/electrodes-brain-

waves-eeg-black-african-american-natural-hair 

https://www.sciencenews.org/article/electrodes-brain


The revision of consensus standards (slide 1 of 4) 

Adulterated Modulus of Elasticity Exercise 

   

 

 

 

 

Chara Nunnally 

MS Thesis Graduate 

UIC Biomedical Engineering 

MODULE 3 

Students will 

experience the process 

to revise and update 

performance standards 

through activities. 

Blooms Taxonomy: 

analyze and evaluate 



   

 

 

 

 

The revision of consensus standards (slide 2 of 4) 

Adulterated Modulus of Elasticity Exercise 

MODULE 3 

Students will 

experience the process 

to revise and update 

performance standards 

through activities. 

Blooms Taxonomy: 

analyze and evaluate 



   

 

 

 

 

The revision of consensus standards (slide 3 of 4) 

MODULE 3 

Students will 

experience the process 

to revise and update 

performance standards 

through activities. 

Blooms Taxonomy: 

analyze and evaluate 



   

 

 

 

 

The revision of consensus standards (slide 4 of 4) 

Improvements: 

• Extend duration 

• More “hand holding” 
MODULE 3 

Students will 

• Pre & post analysis experience the process 

to revise and update 

performance standards 

through activities. 

Blooms Taxonomy: 

analyze and evaluate 
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The creation of new consensus standards (slide 1 of 4) 

Murder Mystery Themed Activity 

• “Death” of Billy Boingz, 
professional pogo sticker 

• Teams worked in companies to c 
a new ISO standard for pogo stick 

• Company and individual personas 
• Moderation by standards rep 
• Working groups collaborated to 

create draft standard 

MODULE 4 

Immersion in the 

technical challenges 

and ethical dilemmas in 

the creation of new 

consensus standards. 

Blooms Taxonomy: 

evaluate and create 



  

 

 

 

 

The creation of new consensus standards (slide 2 of 4) 

Companies with in-process development (ethics) 

MODULE 4 

Immersion in the 

technical challenges 

and ethical dilemmas in 

the creation of new 

consensus standards. 

Blooms Taxonomy: 

evaluate and create 



  

 

 

 

 

The creation of new consensus standards (slide 3 of 4) 

Individuals with personal biases and conflicts 

MODULE 4 

Immersion in the 

technical challenges 

and ethical dilemmas in 

the creation of new 

consensus standards. 

Blooms Taxonomy: 

evaluate and create 



  

 

 

 

 

The creation of new consensus standards (slide 4 of 4) 

MODULE 4 

Immersion in the 

technical challenges 

and ethical dilemmas in 

the creation of new 

consensus standards. 

Blooms Taxonomy: 

evaluate and create 



  

  

       

 

 

 

Project Schedule 

FALL SPRING SUMMER FALL SPRING 

2023 2024 2025 

Pilot Modules Live in classes 

Design Round-Robin Tensile Testing Device 

Ideation and research Prototype and scale Verification and Testing Manuscript in Review 

“Full” Module Launch and Assessment 

Recordings and materials Data Analysis 

Dissemination Plan 

ASEE WIP* Virtual Module Library 

Full Manuscript 



 

Anthony Felder Ph.D. Adrian Defante Ph.D. 

UIC BME Hollister Inc. 

Thank you! 

Michael G. Browne Ph.D. 

michael.browne@cookmedical.com 

mailto:michael.browne@cookmedical.com
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