
 

 

 

      

Plan for Jan 28th 

• Assignment 2 reminder 
• Brainstorming! 
• Concept Evaluation 

• Pugh Matrices 
• Break 
• Project work time 

• Brainstorming AND Design
Requirements. 

• Help initial decision if needed 
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Valid Models Only LLC. 
BME 350: Introduction to BME Design 
1620 BBBB 

Assignment #2: Design Inputs Draft 
There will be a few Requirements that are therapeutic dependent! 

IF you are uncertain right now, use brainstorming tools to help you decide 
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Presenter Notes
Presentation Notes
If you’re uncertain, then you can use brainstorming and concept evaluation tools to help you decide (treating the design phases more flexibly than before)




User Needs 
List of statements that must be met 
in order to fully address the Needs

Statement. (#goals) 

Design Requirements 
Specific statements that describe 

what can be measured to ensure the 
needs/goals are met. (#goalposts) 

Design Process 
Brainstorming! Concept Evaluation!

LOTS of ideas >> one idea 
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Presenter Notes
Presentation Notes
Usually you make your design requirements BEFORE you brainstorm, but you may need some help with your therapeutic agent so you can determine toxic concentrations and effective concentrations.  In which case, brainstorming can help here, too!
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Presenter Notes
Presentation Notes
Double diamond time!! Diverge on ideas, converge on concepts

We’re using the brainstorming visual for the next few slides.




 
 

  

 

  
 

  
 

 

 

• 100 ideas!
• Components or whole 
• Big Brain or small

• Categorize into 5-10 groups
• Similar ideas
• Similar mechanisms
• Functions
• Pieces

• Filter down into 3-5 “best” ideas
• Different enough to be Plan a, b, c
• Fundamental failure won’t stop you

Ideation and Concept 
Generation 

You already know a general idea 
of what you’re making 

Ideation will be related to decisions on 
subcomponents: 

Therapeutic (?) 
Materials 

Geometries 
Coating methods 

6 (ish) Ideas 
Screening Pugh matrix 

Scoring Pugh 
Top 3 

1 winner! 

Presenter Notes
Presentation Notes
In more open design spaces, you would come up with hundreds of ideas, for the whole device or subsystems, and gradually organize, filter, and evaluate until you have your winner. 

Since VMO has constrained the design space for you, there’s a few specific design features you can brainstorm about. In particular, if you’re not certain on your therapeutic yet, you could brainstorm and evaluate your choices to pick your therapeutic for the Design Inputs draft. 

You are welcome to brainstorm more broadly than our constraints, but it is our job to reel you back in for course / simulation / practicality reasons.

At this scale, consider more research-based than off-the-wall idea based

However, it’s worth the intellectual exercise to consider some off-the-wall ideas 





 

  
    

      
    

   
    

  

Some general ground rules 

Defer Judgment – Don’t dismiss any ideas 
Encourage Wild Ideas – Think “outside the box” 

Build on the Ideas of Others - No “buts,” only “ands” 

Go for Quantity – Aim for >6 ideas by the end of this step 
One Conversation at a Time – Let people have their say 

Stay Focused on the Topic – Keep the discussion on target 
Be Visual – Use drawings to stimulate ideas 



    

 
 

  
 

 

 
 

 

  

Evaluate your ideas with a Pugh Matrix 

• Compare All Concepts to the Gold Standard 
or Baseline product 

• Each criteria you are comparing 
• Design Requirements or User Needs 
• Uncover DRs or UNs you missed? 

• You concept is either: 
• Better (+) 
• Worse (-) 
• Or the same (0) 

• You may need multiple Pugh Matrices 
• Comparing different materials for an 

aspect of your design 
• Comparing different styles of devices 
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f: Haik, Engineering Design Process, Thomson Press, 2003 

Presenter Notes
Presentation Notes
As you determine the features that are important for your new design, you may uncover design requirements or user needs that were previously missed

Consider each each idea is better, worse, or the same as the Baseline product

Pugh Matrices are decision making tools – they can be used for any decision between multiple options. 



  

   

   
    
 

  
  

 

 

  

  

A Screening Pugh Matrix 

f: Haik, Engineering Design Process, Thomson Press, 2003 

• Ratings of +, 0, -

• Eliminate low fidelity solutions 
• Ideas that don’t compete with 

other ideas 

• Better to have brainstormed and 
cut than to never have 
brainstormed at all 

• Reduce solutions by 50-70% 

• When quantitative data difficult to 
acquire 

8 



  

  
  

    

   

      

  
 

 

A Scoring Pugh Matrix 

Ref: Dym and Little, Engineering Design, 2nd ed. 

• Numerical scale scoring 
• May include complex weighting systems 

• We’ll use a slightly less complex style in our 
classes 

• Use in later stage of concept 
evaluation 

• Identify top concepts from small pool of 
solutions 

• More likely to include long term, non-
critical requirements 
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Pugh Matrix online template
https://citoolkit.com/templates/pugh-matrix-template/ 

AND 

Companion document with your 
reasoning 
- Why is criteria important? 
- How did you pick your 

baseline? 
- Why did a device receive the 

score it did? 

Will need this logic for Prelim. 
Design Review 
Will need this writing for your final 
report 
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Presenter Notes
Presentation Notes
Fee free to use existing templates or make your own.  

The Pugh alone is not enough detail.  Start writing a companion to your matrix that explains all the pieces to your audience

You will need to explain your logic in the PDR, and have a written explanation in the Design Process section of your final report. 

https://citoolkit.com/templates/pugh-matrix-template/
https://citoolkit.com/templates/pugh-matrix-template/
https://citoolkit.com/templates/pugh-matrix-template/
https://citoolkit.com/templates/pugh-matrix-template/
https://citoolkit.com/templates/pugh-matrix-template/


 
 

      
 

 

     Biomedical Example of Pugh matrix 
decision making 

Current system is inconvenient 
○ Not retractable 
○ Difficult to perform additional diagnosis or treatments 

→ extra time and cost 

Need to create a retractable capsule deployment device 

Presenter Notes
Presentation Notes
Endoscope device used to deploy a capsule, typically set up with a single treatment or diagnosis mechanism. 



Pugh matrix: Retractable capsule deployment device   

     Ref: Haik, Engineering Design Process, Thomson Press, 2003 

Presenter Notes
Presentation Notes
First pass, only compare the design to the baseline (current design or gold standard). 




Pugh matrix: Retractable capsule deployment device 

     

  

Ref: Haik, Engineering Design Process, Thomson Press, 2003 



Pugh matrix: Retractable capsule deployment device 

     

  

Ref: Haik, Engineering Design Process, Thomson Press, 2003 



 

 
 

 

     

  Pugh matrix: Retractable capsule deployment device 

No current 
design? 

Use the gold 
standard or most 

“popular” available 
option 

As your baseline 

Ref: Haik, Engineering Design Process, Thomson Press, 2003 

Presenter Notes
Presentation Notes
Once initial scores established, then check horizontally, between the devices.  Are all three really the same level of bulkiness? Maybe yes, maybe no.  

Once you’re confident, add up the scores with their weights (if using weights).  Consider if the outcome makes sense. 

No current design? Use the most popular or most available option from your top 3-4 options as your baseline.  If all the scores are negative, then your baseline has won the competition



    

 

  

 

 
 

 

 
    

     

How do you reduce bias for your favorite idea? 

Expert Input
Engineering managers 
External Consultants 

Functional Testing
Materials testing 

Compression & tensile 
Crash testing 

Engineering 
Analysis

Mathematical models 
Estimations 

Simulations (COMSOL!) 

Usability Testing
Time on task 

Mistakes made 
Almost errors & recoveries 

Literature Review 
Research 
Standards 

Patents 

Have someone else score your idea 
Write strong justifications when possible 

Ref: Haik, Engineering Design Process, Thomson Press, 2003 

Presenter Notes
Presentation Notes
Since basing our decisions off of literature, for the most part, the amount of possible literature can be a deciding factor. 

Want to try a new, cutting edge technology published in April this year? You may have trouble finding resources to help you justify your reasoning later. 




 

 
 

 
 

  

        

Just like Design Requirements
Pugh needs written justifications 

• Preliminary Design Review 
• Presentation 
• Only need visuals & verbal 

• For your Design History File 
• end of semester Report 
• Need figure AND written 

• Recommended: 
• Keep companion document for now 

You do not need to add your Pugh 
to your Inputs assignment 

17 
^ Prior BME 450 example, anonymized – expectations for 350 may be different, see PDR and DHF rubric when they are available 

Presenter Notes
Presentation Notes
See an example from BME 450. This group has a section in the text devoted to explaining the usability scores in the Pugh.  They should also have a section explaining the weights and why the chose the baseline that they did. 





 

   
 

 

  
   

6 (ish) Ideas 
Screening Pugh matrix 

Scoring Pugh 
Top 3 

1 winner! 

During Solidworks classes 
• Brainstorm choices for 

• Materials 
• Geometries 
• Coating methods 

• Make multiple or “mini” Pughs 
• Materials for different sections of device? 
• Coating methods 

• For Preliminary Design Review we 
want to see your Material(s) Pugh! 

• For Final Design History File 
• Write your justifications in narrative 



  
  

 

  
 

 
 

 
 
 
  

   
   

Pugh Troubleshooting Tips 
• You can use a screening matrix if you need to OR 
• Skip to scoring matrix with a few top candidates 
• Choose evaluation criteria 

• Could be based on User Needs OR 
• Other things you found impactful 

• Amount of available research could be one! 
• Weight the importance of each criteria 

• Be aware of over-weighting. 
• 1-2-3 is usually sufficient. 

• Reconsider what you’re evaluating 
• All 2’s across the board? 

• Is there bias? 
• All 0’s across the board? 

• Is criteria not powerful/informative enough? 
• If so, remove! 

• Be careful not to overcorrect – have reason! 



 

 

 

  

Plan for today 

• Assignment 2 reminder 
• Brainstorming! 
• Concept Evaluation 

• Pugh Matrices 
• Break 
• Project work time 

• Optional In-Class activity 
• Brainstorming AND Design

Requirements. 
• Help initial decision if needed  
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Take a 5-minute 
Break! 
Versailles, France – August 2025 
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Next time: Art materials will be provided! 
(but feel free to bring your own pencils, paper, erasers) 
• Intro to Visual Communication 
• Sketch! 

• 5 – 2 – 30! 
• Draw! 

• Paper and a Straight Edge 
• Basic Shapes 
• 1- and 2-point perspective 
• Isometric 

• Spatial Vis App Overview, if time 

Break will be halfway through, but can be variable location in 
topics 
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• Research/collect 
• Safety and Efficacy information 

• Toxic doses vs. effective doses 
• How toxic is it? 
• How well researched is it? 
• Oral or local dosing? 

• Check units 
• Conceptualize what your delivery looks like 

Otherwise, work on Assignment #2 

6 (ish) Ideas 
Screening Pugh matrix 

Scoring Pugh 
Top 3 

1 winner! 

Today’s Project Work Time
(Optional In-class activity) 
• If needed Brainstorm choices for 

• Therapeutics 

Presenter Notes
Presentation Notes
If you’re not sure where to start, consider starting with your chosen therapeutic agent.  If that’s picked already, spent the time today working on Design Inputs OR start brainstorming materials. Be ready to brainstorm materials later if you don’t get to it today!


	Plan for Jan 28th
	Assignment #2: Design Inputs Draft
	Slide Number 3
	Slide Number 4
	Ideation and Concept Generation 
	Slide Number 6
	Evaluate your ideas with a Pugh Matrix
	A Screening Pugh Matrix 
	A Scoring Pugh Matrix 
	Pugh Matrix online template�https://citoolkit.com/templates/pugh-matrix-template/
	Biomedical Example of Pugh matrix decision making
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Just like Design Requirements�Pugh needs written justifications
	During Solidworks classes
	Pugh Troubleshooting Tips
	Plan for today
	Take a 5-minute Break!  
	Next time: Art materials will be provided! �(but feel free to bring your own pencils, paper, erasers)
	Today’s Project Work Time�(Optional In-class activity)



