
The “New” 510k:  

How do you show substantial equivalence 
without using a predicate? 

presented by: 
 

Michael Drues, Ph.D. 
 

President, Vascular Sciences 
Carlsbad, California 

 
and 

 
Adjunct Professor of Regulatory Science, Medicine  

and Biomedical Engineering 
Cornell University Graduate Dept. of Biomedical Engineering 

 

GreenLight.Guru (November 4, 2021) 
www.greenlight.guru/webinar/new-510k-how-do-you-show-substantial-equivalence-without-a-predicate 

For questions or more information, call 
(508) 887 – 9486 or e-mail mdrues@vascularsci.com  

 
© Copyright 2021 by Vascular Sciences and Michael Drues, Ph.D.  All rights reserved. 

http://www.vascularsci.com/
mailto:mdrues@vascularsci.com


For additional information, contact Dr. Drues directly at (508) 887-9486, e-mail mdrues@vascularsci.com   
or via LinkedIn at www.linkedin.com/in/michaeldrues.  

© Copyright 2021 by Vascular Sciences. All rights reserved. 

Biography 
Michael Drues, Ph.D., is President of Vascular 
Sciences, an education, training, & consulting 
company offering a broad range of services to 
medical device, pharmaceutical & biotechnology 
companies including stimulating & innovative 
educational programing, creative regulatory 
strategy & completive regulatory intelligence, 
regulatory submission design, FDA presentation 
preparation & defense, brain-storming sessions, 
prototype design, product development, 
benchtop & animal testing, , clinical trial design, 

reimbursement, clinical acceptance, business development & technology assessment. 

Dr. Drues received his B.S., M.S., and Ph.D. degrees in Biomedical Engineering from Iowa 
State University in Ames, Iowa. He has worked for and consulted with leading medical device, 
pharmaceutical and biotechnology companies ranging in size from start-ups to Fortune 100 
companies.  He also works on a regular basis for the U.S. Food and Drug Administration 
(FDA), Health Canada, the US and European Patent Offices, the Centers for Medicare and 
Medicaid Services (CMS) and other regulatory and governmental agencies around the world. 

Dr. Drues is an internationally recognized expert and featured keynote speaker on cutting-
edge medical technologies and regulatory affairs.  He conducts seminars and short-courses 
for medical device, pharmaceutical and biotechnology companies, the U.S. Food and Drug 
Administration (FDA), Health Canada, the US and European Patent Offices, the US Centers 
for Medicare and Medicare Services (CMS) and other regulatory and governmental agencies 
around the world.  

Finally, as an Adjunct Professor of Regulatory Science, Medicine, Biomedical Engineering & 
Biotechnology, Dr. Drues teaches graduate courses in Regulatory Affairs & Clinical Trials, 
Clinical Trial Design, Medical Device Regulatory Affairs & Product Development, Combination 
Products, Pathophysiology, Medical Technology & Biotechnology at several universities & 
medical schools on-ground & on-line. 

For a comprehensive list of columns, webinar, podcasts, etc., visit, 

Global Medical Device Podcast (GreenLight.Guru) here, Mike on MedTech (Medical Product 
Outsourcing) here, Medical Design and Outsourcing here, Guerilla Regulatory Strategy 

(MED Device Online) here and Healthcare Packaging here or LinkedIn here. 

Dr. Drues can be reached at: 

Vascular Sciences 
2105 Twain Avenue 
Carlsbad, CA 92008 

Phone: (508) 887-9486 
Fax: (508) 861-0205 
E-mail: mdrues@vascularsci.com 

 

mailto:mdrues@vascularsci.com
http://www.linkedin.com/in/michaeldrues
http://www.vascularsci.com/
https://www.greenlight.guru/blog/topic/mike-drues
http://www.mpo-mag.com/contents/view_podcasts/
https://www.medicaldesignandoutsourcing.com/?s=drues
https://www.meddeviceonline.com/author/michael-drues
https://www.healthcarepackaging.com/search/site/drues
http://www.linkedin.com/in/michaeldrues


The “New” 510k: 

How do you show substantial equivalence without using a predicate?

1

GreenLight.Guru Webinar (November 4, 2021)

www.greenlight.guru/webinar/new-510k-how-do-you-show-substantial-equivalence-without-a-predicate

For additional information, www.linkedin.com/in/michaeldrues,
call (508) 887-9486 or e-mail mdrues@vascularsci.com

Taken from: Designing Medical Products Seminar Series
Copyright 2021, Michael Drues, Ph.D.

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.1

Vascular SciencesThe “New” 510k: How do you show substantial 
equivalence without using a predicate?

The “New” 510k: 

How do you show substantial equivalence 
without using a predicate?

presented by:

Michael Drues, Ph.D.

President, Vascular Sciences, Carlsbad, California

and

Adjunct Professor of Regulatory Science, Medicine and Biomedical Engineering

Cornell University Graduate Dept. of Biomedical Engineering

For questions or more information, contact me at

(508) 887 – 9486 or mdrues@vascularsci.com

Join me on LinkedIn at www.linkedin.com

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.

The “New” 510k: How do you show substantial 
equivalence without using a predicate? 2

Vascular Sciences

Do you want more?

For columns, articles and podcasts… visit vvv.VascularSci.com

Global Med Dev Podcast (GreenLight.Guru) here

Mike on MedTech (Medical Product Outsourcing) here

Medical Design and Outsourcing here

Guerilla Regulatory Strategy (MED Device Online) here

Healthcare Packaging here

LinkedIn here
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Polling Question

Have you worked on a 510k device in the past? (y/n)

Do you currently work on a 510k device and if so, what type?

Traditional  /  Special  /  Abbreviated  /  More than One  /  None or Don’t Know

Are you considering using the “Safety and Performance Based 
Pathway” now or in the future? (y/n)

Before we begin…

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.

The “New” 510k: How do you show substantial 
equivalence without using a predicate? 4

Vascular Sciences

First, an important disclaimer...

I can’t make you an expert in a few minutes!

I’m not even going to try but…

Remember my philosophy of education:

To teach you how to think not what to think!

3

4



The “New” 510k: 

How do you show substantial equivalence without using a predicate?

3

GreenLight.Guru Webinar (November 4, 2021)

www.greenlight.guru/webinar/new-510k-how-do-you-show-substantial-equivalence-without-a-predicate

For additional information, www.linkedin.com/in/michaeldrues,
call (508) 887-9486 or e-mail mdrues@vascularsci.com

Taken from: Designing Medical Products Seminar Series
Copyright 2021, Michael Drues, Ph.D.

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.

The “New” 510k: How do you show substantial 
equivalence without using a predicate? 5

Vascular Sciences

Is it possible to think regulatory?

“Regulatory affairs is a way of 
thinking much more than it is a body 
of rules and regulations – or at least 

it should be!”

Michael Drues (1964–)
Regulatory Strategist and Amateur Philosopher ☺

www.meddeviceonline.com/author/michael-drues 

“Science is a way of thinking much 
more than it is a body of knowledge.”

Carl Sagan (1934–1996)
American astronomer, author and science journalist

So how about this?

Maybe Carl Sagan would be proud!

© Copyright 2021 by Michael Drues, Ph.D. 
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Here’s what we’ll talk about…

✓ What is the sp510k and why was it created?

✓ How is the sp510k similar and different to other types of 510k’s?

✓ How do you show substantial equivalence without using a predicate?

✓ What are the advantages and disadvantages of using the sp510k?

✓ What types of devices are eligible for the sp510k?

✓ What is the future of the sp510k? Will it gain popularity?

✓ Lots more tips and tricks… time permitting!

✓ Final thoughts…

5
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Where and how does the 
510k fit into the medical 

device universe

A very quick review…

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.
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www.greenlight.guru/webinar/are-you-sure-you-know-the-best-regulatory-pathway-for-your-new-medical-device
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How many ways (i.e., 
pathways) are there to get 
medical devices on to the 

market in the United States?

Short answer:

There are many of them…
and there are advantages and disadvantages of each!

Remember,

You do not need to take the path most travelled…

unless it’s to your advantage!

© Copyright 2021 by Michael Drues, Ph.D. 
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How many ways (i.e., 
pathways) are there to get 
medical devices on to the 

market in the United States?
Not so short list:

1. Wellness Exemption

2. Class I Exempt / Class II Exempt

3. Pre-Market Notification a.k.a. 510k

4. De Novo

5. Pre-Market Approval (PMA)

6. Humanitarian Device Exemption (HDE)

7. Custom Device Exemption (CDE)

8. Expanded Access Pathway

9. Emergency Use Authorization (EAU)

Plus:

Breakthrough Devices Program (BDP) and Safer Technologies Program (STeP)

BDP and STeP are not pathways per se but certainly worth considering

…and you can even mix and match!

Combination products?

Combination Regulatory Strategy

9
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Medical 
Device 

Pyramid

Class “0”
Wellness Device

Class I/II Exempt
No 510k or De novo

Class I/II 
Non-Exempt

510k or De novo

Class
III

PMA/HDE

FDA Regulated

Not 
FDA Regulated

© Copyright 2021 by Michael Drues, Ph.D. 
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When is a 510k required

Two criteria:

1. When risk is “class 0” < Subject Device Class < class III [assume non-exempt]

2. When device is (or shown to be) substantially equivalent to predicate

But don’t forget about the de novo!

11
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What are the two most 
important components of 

a successful 510k

Substantial Equivalence Argument 

and Risk Mitigation Strategy
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Is there a Governing Equation of the 510k?
Two fundamental equations of the 510k are:

1) 510k = SE + Risk

and

2) SE = Labeling + Technology

To simplify, combining 1) and 2) gives the Governing Equation of the 510k:

510k = (LabelingSE + TechnologySE) + Risk
Note: Risk = RiskBucket1 + RiskBucket2 + RiskBucket3

Simply put, any successful 510k has to solve the equation above i.e., 

valid and defensible solution → 510k

no, invalid or indefensible solution → de novo, PMA…

In other words…

Don’t focus on what the regulation says – focus instead on 
understanding the regulatory logic, i.e., thinking process,

which is infinitely more important than regulation!

13
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An exception to the rule?

The Bleeding Edge (Netflix, July, 2018)

© Copyright 2021 by Michael Drues, Ph.D. 
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What is the sp510k and 
why was it created?

Claim: The “new” Safety & Performance Based Pathway” is an 
expansion of abbreviated 510k for certain “well understood” devices.

Could it be an “update” to the a510k?

Could it be politics?

Or could it be so many people screw up SE?

15
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Taken from here

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.

The “New” 510k: How do you show substantial 
equivalence without using a predicate? 18

Vascular Sciences

Webinar

Dec 6, 2018 available here.

17
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Read this!

510k In Plain English — Part 1 and Part II
(Med Device Online, Sept 2014)

© Copyright 2021 by Michael Drues, Ph.D. 
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Listen to 
this

Audio Podcast: 510(k) — In Plain 
English (MED Device Online, Sept 10, 

2014) (20 min)

19
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How consistent is 
substantial equivalence

Short answer: not very!
Informal Survey:

12 current/former CDRH reviewers and industry RA professionals with varying levels of experience 

were presented with same hypothetical subject & predicate devices…

Results: 5 said SE and 7 said NSE

After 45 years of playing the 510k/SE game… what does that say?

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.
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How is the sp510k 
similar and different to 
other types of 510k’s?

All 510k’s rely on substantial equivalence…

but in very different ways!

21
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Types of 510k’s
✓ Traditional – show SE to another device

✓ Special – show SE to pre-changed device

✓ Abbreviated – show SE to standard

Note: 

The “New 510k Paradigm” is >20 years old!

Do we need anything else?

✓ Safety and Performance 510k

Created in 2018 but what is it?

The Safety and Performance Based 510(k): A New Pathway for Regulatory 
Submission (Med Device On-line, March, 2019) here.

✓ Catch-Up 510k

Still doesn’t exist… formally.  What is it?

✓ Anything else?

The New 510(k) Paradigm - Alternate Approaches to Demonstrating Substantial 
Equivalence in Premarket Notifications ("Final" Guidance, Mar, 1998) here.

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.

The “New” 510k: How do you show substantial 
equivalence without using a predicate? 24

Vascular Sciences

“New” Safety and Performance 510k

Safety and Performance Based Pathway (Feb, 2019) here.

Is the “new” sp510k2018 substantially equivalent to a510k1998?

23
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Catch-Up 510k

✓ What is a catch-up 510k?
Hint: Medical device development is often an iterative process (unlike drugs)!

✓ Why do we need it?

Hint: What is change creep?

✓ When should we use it?

Hint: before or after getting a 483? maybe even a warning letter?

✓ Given there is no catch-up 510k, how would you use it?

Hint: Don’t use regulation as an excuse to hold you back!

Reference: “The “Catch-Up” 510(k) — A Submission Often Overlooked” (RAPS, Jan, 2016) here. 

© Copyright 2021 by Michael Drues, Ph.D. 
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What are the criteria for the sp510k

Consider using safety and performance-based pathway if:

1. Classification: device is ≤ class II

2. Labeling: device has “same” indications for use/intended use (both) as predicate

3. Technology: device has “same” technological characteristics as predicate

– or –

3. Technology: device has different technological characteristics that do not raise new/additional 
questions of safety and effectiveness nor do they create new/increased risks

– and –

4. Performance Criteria: device meets all FDA-identified performance criteria (per applicable guidance)

If any of above are not met, sp510k is contraindicated → consider t/s/a510k, de novo, PMA, etc.

Reminders/Recommendations:

✓ sp510k is voluntary not mandatory – can always demonstrate SE the “old fashioned” way

✓ do not show substantial equivalence to a specific device i.e., predicate rather to a standard

✓ however, still need predicate for non-performance purposes, i.e., labeling and technology

✓ still could get NSE with a sp510k – how?  Mitigate risk via pre-sub!

25
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How to show SE to a standard?

Guidance: “Safety and Performance Based Pathway” (Sept, 2019) here

Basic Regulatory Due-Diligence:

Check recognized consensus standards data, guidance 
document database, product code database, etc.

© Copyright 2021 by Michael Drues, Ph.D. 
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What goes into a sp510k?

Guidance: “Safety and Performance Based Pathway” (Sept, 2019) here

Appendix. Submission Recommendations for a 510(k) in the Safety and 
Performance Based Pathway

1. Medical Device User Fee Cover Sheet (Form FDA 3601)
2. CDRH Premarket Review Submission Cover Sheet (Form FDA 3514)
3. 510(k) Cover Letter
4. Indications for Use Statement (Form FDA 3881)
5. 510(k) Summary or 510(k) Statement
6. Truthful and Accuracy Statement
7. Class III Summary and Certification
8. Financial Certification and/or Disclosure Statement (Forms FDA 3454 and 3455)
9. Declarations of Conformity and Summary Reports
10. Device Description
11. Executive Summary/Predicate Comparison
12. Substantial Equivalence Discussion
13. Proposed Labeling
14. Sterilization and Shelf Life
15. Biocompatibility
16. Software
17. Electromagnetic Compatibility and Electrical Safety
18. Performance Testing – Bench
19. Performance Testing – Animal
20. Performance Testing – Clinical
21. Other

Compare to other 510k’s…

Anything 
new/different 

here?

Nope!

27
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Do we need a predicate 
for a sp510k?

Guidance: “Safety and Performance Based Pathway” (Sept, 2019) here

Short answer: Yes and No
12. Substantial Equivalence Discussion

In the substantial equivalence section, we continue to recommend that you 
identify the predicate by providing its trade name, model number, name of the 
510(k) submitter/holder, and 510(k) number, if available.

- Why?

We recommend that you provide a comparison between your device and 
the predicate in terms of indications for use and technology.

- Isn’t that true with all 510k’s?

If you choose to use the Safety and Performance Based Pathway, we do not 
expect you to provide direct comparison testing against a legally 
marketed device for performance specifications. Any testing you conduct in 
accordance with standards or guidance should be as described in sections 9, 12, 
and 13-20, as applicable.

- Doesn’t that sound like the a510k?

So what if anything is really “new” here?

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.

The “New” 510k: How do you show substantial 
equivalence without using a predicate? 30

Vascular Sciences

Do we need a predicate 
for a sp510k?

Guidance: “Safety and Performance Based Pathway” (Sept, 2019) here

Short answer: Yes and No
13 - 20. Proposed Labeling, Sterilization and Shelf Life, Biocompatibility, Software, 
Electromagnetic Compatibility and Electrical Safety, and Performance Testing –
Bench, Animal, and Clinical, as applicable

We continue to recommend that submitters of 510(k)s through the Safety 
and Performance Based Pathway provide the information as you would 
in a traditional 510(k) for the sections on Proposed Labeling, 
Sterilization and Shelf Life, Biocompatibility, Software, Electromagnetic 
Compatibility and Electrical Safety, and Performance Testing, except 
that FDA would not expect your information to describe direct 
comparison testing against the predicate device. Instead, FDA recommends 
that you include a Declaration of Conformity, results summary, testing protocols 
and/or complete test report, as applicable, demonstrating the new device meets 
the performance criteria using appropriate testing methods.

See FDA Guidance Appropriate Use of Voluntary Consensus Standards in Premarket Submissions for 
Medical Devices here.

So just like in all 510k’s, we still need a predicate…

but for different reasons!
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What does a sp510k cost

FDA Website: Safety and Performance Based Pathway (Nov, 2021) here

So how much $$$ is it?
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Medical Device 
User Fee Act 

(MDUFA) 2022

FY2022 MDUFA User Fees available here.

No financial incentive for 
sp510k…  Why not?!? 
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How do you show 
substantial equivalence 

without using a predicate?

Short answer: By showing equivalence to a standard!

But you still need a predicate anyway… ironic, isn’t it?
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What are the advantages 
and disadvantages 

of the sp510k?

Positives

✓ more objective – less subjective

✓ more predictable for sponsor and FDA 

✓ “simpler” (more well defined) submission but NOT lower regulatory burden

✓ less prep time for sponsor and FDA (theoretically)

Negatives

✓ no RTA checklist… yet – but do we need one?

✓ should be less time… but its not! 

✓ should be less money… but its not! 
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What types of devices 
are eligible 

for the sp510k?

It’s a very short list… at least for now!
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What device types 
are appropriate for 

the sp510K?

FDA Website: Safety and Performance Based Pathway 
(Nov, 2021) here

– DUH!

– important new part

What's available now?  →

What if your device is not 
on the list?  →

What's in the que?  →
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Where are we headed with this?

CDRH Guidance (Aug, 2021) here CDRH Guidance (Aug, 2021) here

Do we want specific guidance for all “well established” devices?

How long will that take?  What will it cost?
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What's in these guidance's?

CDRH Guidance (Aug, 2021) here

Tick the testing boxes and we’re done… at least in terms on SE.

Don’t forget the other stuff!
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What is the future 
of the sp510k? 

Will it gain popularity?

Short answer:

It depends on you!
i.e., will you make sp510k submissions? Will you make suggestions for new categories?

Or will the sp510k remain one of the esoteric pathways to market like the a510k?
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Can the claims of the 
sp510k be supported

Claim: The “new” Safety & Performance Based Pathway” is an 
expansion of abbreviated 510k for certain “well understood” devices.

So is sp510k a “label expansion” based on the a510k (i.e., predicate)?

Is sp510k NSE to a510k → De novo?

Or is sp510k SE to a510k and thus another “me-too” 510k?

Note: all puns intended! ☺

Let's put this in regulatory terms…
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Deep thoughts…

with Jack Handy (Saturday Night Live)

and now

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.

The “New” 510k: How do you show substantial 
equivalence without using a predicate? 42

Vascular Sciences

on the sp510k

Positives

✓ more objective – less subjective

✓ more predictable for sponsor and FDA 

✓ “simpler” (more well defined) submission but NOT lower regulatory burden

✓ less prep time for sponsor and FDA (theoretically)

Negatives

✓ no RTA checklist… yet – but do we need one?

✓ should be less time… but its not! 

✓ should be less money… but its not! 

Mike’s Take

✓ sp510k substantially equivalent to a510k (pun intended) – so do we need it?

✓ few meaningful incentives… but they could be easily created! 

✓ consider using if device / technology is in “accepted” list – but confirm via pre-sub first!

✓ make suggestions on what devices / technologies to add

✓ overall all… mixed bag
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There are many regulatory consultants out there… 

but there are surprisingly few good ones!

So how do you become a good one?

Learn when to follow and 
more importantly… 

when to lead!
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Don’t just follow the 
rules… think!

Rules are mostly made to be broken 

and are too often for the lazy to hide behind.
General Douglas MacArthur (1880 –1964) was an American general in the US Army during the 

1930s and played a prominent role in the Pacific theater during World War II. He was one of only 
five men ever to rise to the rank of General of the Army in the U.S.
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“Imagination is more 
important than 

knowledge, for while 
knowledge points to all 
there is, imagination 

points to all that can be.”
Albert Einstein

“Logic will get you from 
A to B.  Imagination will 

take you anywhere.”
Albert Einstein
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Taking inspiration from one of best…
“Here's to the crazy ones. The misfits. The rebels. The
troublemakers. The round pegs in the square holes. The ones
who see things differently. They're not fond of rules. And they
have no respect for the status quo. You can quote them, disagree
with them, glorify or vilify them. About the only thing you can't do
is ignore them. Because they change things. They push the
human race forward. And while some may see them as the crazy
ones, we see genius. Because the people who are crazy enough
to think they can change the world, are the ones who do.”

Steve Jobs (1955 – 2011), entrepreneur, marketer and inventor, the co-founder of Apple Inc. and widely recognized as a pioneer 
of the personal computer revolution.

More importantly…

“Imagine where we could be if discontent for the 
status quo was the norm rather than the exception.”

Can you guess who said this?

45

46


