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The Premarket Notification a.k.a. 510k:  
Using substantial equivalence to your advantage! 

presented by: Michael Drues, Ph.D. 
The premarket notification, better known as the 510K, is the most common regulatory pathway medical device 
manufacturers use to bring new medical devices to market. But because of a few highly publicized problems with some 
medical devices, 510k submissions are experiencing greater regulatory scrutiny prior to clearance.  Although most 
submissions are eventually cleared, nearly 75% of first-time 510k applications are rejected leading to review times of 114 
days in 2014.  This creates costly delays for medical device manufactures – many of which could be minimized if not 
avoided completely! 

One of the areas receiving the greatest regulatory scrutiny is the substantial equivalence argument.  Simply put without a 
strong substantial equivalence argument, your 510k submission may not be successful. But what does substantial 
equivalence really mean and how do I show it?  How do I use not just what the regulation says but also what it does not 
say to my advantage? Using the case study approach, these questions and others will be presented in an interactive 
fashion. Following this presentation, participants will: 

 understand the regulatory requirements of substantial equivalence and how to use them to your advantage 
 learn to design a substantial equivalence regulatory strategy using regulatory logic and how to defend it  
 appreciate the split- and multi-predicate strategies and how and when to use each 
 be aware of several new FDA guidance documents and how to use them to your advantage 
 discuss the proposed changes currently under debate and what the future may hold for the 510K program 

Bottom line: knowing what the regulation says, although it’s a good start, is not enough – you must know how to use it 
to your advantage! 

What to know more? See: 
Substantial Equivalence in plain English (MedDeviceOnline, Sept., 2014) Part 1 & Part 2. Listen to the podcast here. 
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Here’s what we’ll talk about…
What is the PreMarket Notification (PMN) a.k.a. 510k?
How can we use it to our advantage?
What does substantial equivalence really mean?
 Examples to understand the regulatory logic
Why is the 510k so controversial?
What is predicate creep?
What is the future of the 510k?

Remember:

Knowing what the regulation says…
although it’s a good start, is not enough!
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What are the pathways 
to bring medical devices 

to market

There are many of them!
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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!
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A Three Step Process

1. Not PMA, 510k, de Novo, HDE or CDE but…
Is it a regulated medical device?

2. What classification?
– Class I, Class II, Class III
– Depends on level of “risk”

3. Select appropriate marketing application, i.e., 
regulatory pathway
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Bring Medical Devices to Market in the US

Two common choices:

1. Premarket Notification (PMN)

based on “Substantial Equivalence” (510K)

– or –
2. Investigational Device Exemption (IDE)


Premarket Approval (PMA)

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 6
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The Costs of 
Doing Business

Industry reports estimate that it costs $31 million on average to bring
a 510(k) product to market and $94 million to bring a
PMA device to market. Further, more than 75% of those
costs are directly related to clearing regulatory
requirements.

Single Sourcing: The Cure for the Common Supply Chain (MDDI Magazine, September 9, 2013)

510(k) Reform and the Resulting Impact on Medical Device Developers
(Novella Clinical, A Quintiles Company, 2013)
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Additional Pathways to Market
Product Development Protocol (PDP)

– and –

de Novo pathway
– and –

Humanitarian Use Device (HUD)  Humanitarian Device Exemption (HDE)
– and –

Custom Device Exemption (CDE)
– and –

Emergency / compassionate use situations
Bottom line: Although seldomly used,

Unless you understand all possible pathways and the advantages 
and disadvantages of each, how can you know when to use (or 

not use) each one? i.e., how can you do your job?

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 8
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There are many pathways to market…
Many more than drugs!

And it can be confusing…

But…

Must we take the path most taken?
Must we choose only one?
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What is and is not a 
‘regulated’ medical 

device

Not a simple question!
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What is and is 
not a 

‘regulated’ 
medical device?

Intent to Exempt Certain Class II and Class I Reserved Medical 
Devices from Premarket Notification Requirements 

(CDRH, August, 2014) available here

 Certain class I & II devices for which 510(k) 
review is not necessary to assure safety and 
effectiveness before these devices enter the 
market place because they are sufficiently 
well understood and do not present 
risks that require premarket notification 
(510(k)) review

 Categories of devices include: Anesthesiology, 
Cardiovascular, Dental, ENT, GI/Urology, 
General & Plastic Surgery, General Hospital 
and Personal Use, Neurological Devices, 
OB/GYN, Ophthalmic  and Physical Medicine 
Devices

 Regulatory ‘logic’ analogous to OTC drugs
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510k Statistics
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510k Timeline of 
Communication

January 9, 2014

This is the theory…
i.e., what the CFR or FR says but…

what is the reality?
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Traditional 510k Review Times: FDA vs. Third Party

Emergo Group, March, 2014

Seems faster using third party but is this a fair comparison?

Hint: Only the ‘least risky’ devices are eligible for third party review!
Also keep in mind third party review fees so do the math!

[Based on 24K submissions cleared between 2006–2013]

Average number of calendar days to clear traditional 510k

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 14
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What are odds FDA will clear your 510k within a specific time?

FDA clears >3K devices per year of which:
~ 75% are “Traditional” 510(k)
~ 22% are “Special” 510(k) [based on modifications to device with existing 510(k)]

< 4% are “Abbreviated” [based on guidance, special controls or recognized standards]

Emergo Group, March, 2014
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510k by 
Time and 
Number

Emergo Group, March, 2014

510k Submissions Cleared for All Types of Devices

510k Clearance Times for Common Device Categories

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 16
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Statistics by Submission Type

510(k) Statistical Patterns 
MDDI, December 2, 2014

available here.
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Average Review Times
Average Review Days by Submission Type

Average Review Days by Review Committee

510(k) Statistical Patterns 
MDDI, December 2, 2014 available here.

Primary IVD Review Areas:

Clinical Chemistry, Hematology, Immunology, 
Microbiology, Pathology and Clinical Toxicology

Bottom line:

“In the end, the single most important variable is 
the 510k itself. A well-written, well-supported 
510k is the sine qua non [indispensable and 
essential ]. Yet, even well-written, well-supported 
510k’s are subject to other forces and trends that 
can influence the speed with which a 510k is 
cleared.”

Abbreviated 510k ≈ Traditional 510k

a510k:  time &  cost to prepare

Special 510k << Traditional 510k
De Novo statistics very deceptive – don’t use them!

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 18
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Average 
Review 

Times for 
IVDs

510(k) Statistical Patterns 
MDDI, December 2, 2014 available here.
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Top 10 Pitfalls of a 510(k) Submission and How to Avoid Them (MDDI, Oct, 2013)

Common Reasons for Unsuccessful 510k Submissions

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 20
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How does the 510k 
compare to the PMA?
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510k vs. PMA

What is the average total review time for 510(k)’s?
144 days in 2012  114 days in 2014

What is the average total review time for PMA’s?
419 days in 2010  297 days in 2012

What percent of 510(k)s are eventually found substantially equivalent? i.e., successful?
79% in 2012  84% in 2014

What percent of PMAs are approved?
70% in 2012  85% in 2013  73% in 2014

What percent of PMAs receive a major deficiency letter? [Note: Not necessarily unsuccessful but  delay!]

86% in 2010  70-71% in 2011/12  78% in 2013

MDDI, July, 2014 available here

Is there a relationship?

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 22
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Number of Successful 510k vs. PMA Submissions

Reinventing Life Science Startups – Medical Devices and Digital Health (August, 2013) available here

Note the two different scales

Number of 510k submissions outnumber PMA submissions by ~200X – Why?

Question:

Is this a good thing?
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What percent of submissions are kicked back upon first review?

My goal:

Not simply acceptance… anyone can to that!

Reinventing Life Science Startups – Medical Devices and Digital Health (August, 2013) available here

My goal:
Acceptance upon first review… 

or with the few number of 
questions/kickbacks as possible!

How do you achieve this?

Bottom line:

>70% 510k & PMA submissions are 
rejected upon first review!

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 24
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PMA Statistics

Average PMA review time 18.4 months in 2014 compared to 35.9 months in 2013 – why?
MDDI, August, 2014 available here.
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What is the PreMarket
Notification (PMN) a.k.a. 

510k and how can we 
use it to our advantage

Consider this:

Many use it but most do not use it well!
Remember,

70-75% of 510k and PMA submissions are rejected upon first review!

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 26
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Premarket Notification (PMN) a.k.a. 510k

 Submission made to FDA to demonstrate that the 
device is “substantially equivalent” (SE) to a legally 
marketed device (so-called predicate device), i.e.,
Must compare device to one or more similar (predicate) 

devices currently on the U.S. market

 If the FDA agrees that the new device is SE, it can 
be marketed but… the 510K is not an FDA approval

Clinical data is usually not required!
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There is much confusion on this point!

Remember,

Premarket Notification (PMN) a.k.a. 510(k)

is NOT an approval!

510(k) applications are “cleared” not approved
Don’t think so? Look up Riegel v. Medtronic

Sometimes road signs can be confusing…

and regulation can be confusing as well.

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 28
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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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How to avoid 
unnecessary delays?

Most delays are avoidable!
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How to avoid unnecessary delays?

www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketSubmissions/PremarketNotification510k/ucm142651.htm

Most delays are avoidable!

What’s the review process?

Administrative Review


Scientific Review

Remember,

Never OMIT a section!
and

Always use the 
current forms!

Keeps the bureaucrats happy! 

Call DSMICA?

Sept, 2014
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What happens when you 
get substantial 

equivalence wrong

Usually nothing good… i.e.,
more time, more money, more rigorous pathway to market

How about an example…

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 32
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Most 
Problems are 

Avoidable

PRNewswire, March 31, 2014 available here.

January 29, 2015 available here.

How could this have been avoided?
Hint: 

Treat FDA as a partner not the enemy…

BUT get a 

‘Meeting of the minds’ from the start!
Important caveat:

Tell don’t ask… lead don’t follow!
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Can your 510k be rejected

Short answer – Absolutely, in fact… most are!

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 34
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.

Checklist vs. Refuse to Accept

Refuse to Accept Policy for 510(k)s 
(December 31, 2012) available here.

Use this to avoid this!

But do we really need this?

Apparently so…

“As of September 2013, ~60% of all newly filed 
510(k)s were refused under the RTA.”

FDA News, Falls Church, VA Sept. 30, 2013



Medical Device Regulatory Affairs: 
The PreMarket Notification (PMN a.k.a. 510k) and Substantial Equivalence

18

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 2015, Michael Drues, Ph.D.

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 35
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.

Requirements of e-Submissions

Available here.
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Where can I find 
additional information

There are many places!
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510K Database

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm

But what if there is no precedent, 

no predicate device?

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 38
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Here’s another twist on the 510k…
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Third Party Review Program

• provides manufacturers option for certain ‘low-risk’ devices to submit 
510k to private party rather than directly to CDRH… sound familiar?

• similar to Notified Body system in EU & commercial IRB in clinical trials… 
does that create bias?

• not common [~300 in FY 2008 or 8% of all 510k submissions] but… 
60% of all 510(k) submissions are eligible! …so why not used more?

[small time savings vs. risk of taking less common path]
• may offer advantages in certain situations… when?
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Putting things in perspective…

510(k) vs. PMA Devices
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What percentage of medical devices (by 
volume) have been tested in humans?

Source: US FDA CDRH 2005 Strategic Plan

> 95% (nearly all) < 5% (very few)54.2% (about half)

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 42
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.

Consider this…
Greater than 95% by volume of the medical devices used in 

the US each year have never been “tested” in a human being.

Why?

Either they are 510K non-significant risk (NSE) risk devices

or

they were on the market and grandfathered in by the “Safe 

Medical Devices Act of 1976”

Either way, no clinical data was required!

or put another way…

98-99% of ‘new’ medical devices are cleared thru 510k process
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An interesting observation…

Few regulatory affairs 
professionals are experienced in 

or even knowledgeable of medical 
device clinical trials?

Why?

There are two reasons:

First, there are not many medical 
device trials done

And here is the second reason…
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Medical device firms do many clinical studies offshore. Here’s why:
Many, if not most, medical device companies perform pilot clinical studies outside of
the U.S. Cost reductions, avoiding a protracted FDA Investigational Device Exemption
(IDE) approval process, and the ability to make design changes during the study
without continual IDE amendments are the leading reasons to perform early studies
outside the U.S.

MedCity News, April, 2011 

Here’s more…

Device Trials Driven Overseas By Cost, Ease of Patient Recruitment

“Moving a 510k product to market typically took half the time in Europe that it did in 
the U.S. — nine months versus 18 months. The difference is even larger for premarket 
approval applications, which average 54 months in the U.S., compared with just 11 
months in the EU.”

Clinical Trials Advisor (June, 2012)

But is expediency necessarily a good thing?

More reasons why so few are experienced 
in or even knowledgeable of medical 

device clinical trials?
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What does substantial 
equivalence really mean

Does anyone really know?
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So the 510(k) is based on the concept of 
“Substantial Equivalence”

but what does “substantial equivalence” really mean?
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Read the Guidance

The 510(k) Program: Evaluating Substantial Equivalence 
in Premarket Notifications (Dec. 27, 2011)

But lets dig deeper…

Step 1:

Step 2:
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510K and 
Substantial 
Equivalence 
Flowchart
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What is Substantial Equivalence?
A 510(k) requires demonstration of “substantial equivalence” to another legally U.S. marketed 
device (i.e., a predicate device). Substantial equivalence means that the new device is at 
least as safe and effective as the predicate.

A device is substantially equivalent if, in comparison to a predicate it:

• has the same intended use as the predicate; and

• has the same technological characteristics as the predicate; 

or

• has the same intended use as the predicate; and

• has different technological characteristics and the information submitted to FDA; 

• does not raise new questions of safety and effectiveness; and

• demonstrates that the device is at least as safe and effective as the legally marketed device.

A claim of substantial equivalence does not mean the new and predicate devices 
must be identical. Substantial equivalence is established with respect to intended use, design, 
energy used or delivered, materials, chemical composition, manufacturing process, performance, 
safety, effectiveness, labeling, biocompatibility, standards, and other characteristics, as 
applicable.

Easy to understand in theory but reality is far more complex!

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 50
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.

What is Substantial Equivalence?

The 510(k) Program: Evaluating Substantial Equivalence in Premarket Notifications [510(k)] 
(CDRH, July, 2014) available here

Not nearly as simple as 
so many think… or is it?
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What is 
Substantial 

Equivalence?

The 510(k) Program: Evaluating Substantial Equivalence in 
Premarket Notifications [510(k)] (CDRH, July, 2014) 

available here

Has anything 
changed since 

1976?
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What does different 
technological 

characteristics really mean
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Crux of the 510k

Benefit-Risk Factors to Consider When Determining Substantial 
Equivalence in Premarket Notifications [510(k)] with Different 

Technological Characteristics (CDRH, July, 2014) available here

A device is substantially equivalent if, in 
comparison to a predicate it:

• has the same intended use as the 
predicate; and

• has the same technological 
characteristics as the predicate; 

or

• has the same intended use as the 
predicate; and

• has different technological 
characteristics and the information 
submitted to FDA

Easy to understand in theory but 
reality is far more complex!
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Where do you draw the line?

Is a car “substantially equivalent” to a truck?
What is the ‘regulatory logic’?

What kind of truck?

Car vs. 18-Wheeler 

compared to

Car vs. Pick-Up

And who draws the line?
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My on-going challenge…

Albert Einstein (1879-1955) German born American Physicist who developed the special and 
general theories of relativity and earned the Nobel Prize for Physics in 1921.

Or put another way…

If you can’t explain something simply… 

you don’t understand it well enough.

To simplify so that you can understand…

While at the same time, not oversimplifying to the point of introducing error.
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Are they substantially equivalent?

We must always look for similarities…

even when no similarities appear to exist!

Are they bioequivalent?
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Is an apple “substantially equivalent” to an orange?

Let’s take this even further…
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Can we use apples to explain 
substantial equivalence?

Question:

Is “substantially equivalent” to ?

And what if we combine them?
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Combination Fruit?

What happens when we can grow one of these?
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The Psychology and Neurobiology of 
Substantial Equivalence

“If two images are similar, the brain assumes they are identical.”
Scientific American Mind (2008) available here.

How does this apply to substantial equivalence?

Are these two images similar?
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Can we use ketchup and mustard 
explain substantial equivalence?

Question:

Is “substantially equivalent” to ?
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How about some more 
sophisticated substantial 

equivalence strategies

Split vs. Multiple Predicate Strategy
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Split‐Predicate Strategy

What’s another way to get on to the market (if it were new)?

So what’s the regulatory logic to make this argument?
The split-predicate strategy is a form of indirect precedent.

Has become very controversial but when used properly, very effective!

First question:

What other products have similar individual functions?
In this case, what’s in ketchup?

+ + + 

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 64
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.

Split vs. Multiple Predicate Strategy

Both are ‘safe and effective’ regulatory tools when used properly but…

Split predicate strategy – think catchup

Multiple predicate strategy – think legs of a stool

“New” Device

Predicate III

vs. vs. vs.

But it’s not so simple!
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How about a quick example?

Molecular Diagnostic Instruments with Combined Functions 
(CDRH Guidance, November, 2014) available here.

 Guidelines for approval/clearance of 
certain molecular diagnostic (IVD) 
devices

 Guidance clarifies molecular diagnostic 
tools that combine both approved and 
unapproved functions in single label will 
not be allowed – DUH!

 Companies may market devices that 
contain both approved/cleared uses 
and other functions for which approval 
or clearance is not required provided 
certain controls are established.

“FDA Provides Some Clarity to Complex Regulatory Environment for 
Molecular Diagnostics” (RAPS Focus, Nov. 10, 2014) available here.

Personalized 
Medicine
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Direct vs. Indirect Precedent

If we want to bring to market, could we use ?

Must we? 
Absolutely not!

We could use any of these:

Bottom line: what we use is not so important… the logic we use is!

How?
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Let’s take this a step further…
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Simple Metaphors: Cars vs. Airplanes
Question: Is a car “substantially equivalent” to an airplane?

a car is “substantially equivalent” to an airplane, i.e. the “intended use” is the same!
So how about…

I can drive a car from Boston to Los Angeles…

I can fly a plane from Boston to Los Angeles.

In both cases, I end up in Los Angeles. 

Therefore…

Where do we draw the line and most importantly… who decides?
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Substantial Equivalence vs. Bioequivalence

We should always look for similarities where no similarities seem to exist…

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 70
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.

Substantial Equivalence vs. Bioequivalence
Are these two medical devices substantially equivalent?

They’re made of the same materials, same components, 
same shape… in fact, they are mirror images of one 
another but are they substantially equivalent?

What if these are not medical devices but drugs… 

are they bioequivalent?

They are made of the same materials, same components 
(atoms), same shape… in fact, they are mirror images of 
one another (stereoisomers) which cannot be super-
imposed.  So…

Are they bioequivalent?  

Are they substantially equivalent?

The paradox is stunning… or at least it should be!

So do we really understand this stuff or just think we do?
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Substantial Equivalence vs. Bioequivalence

To the lay public, Stewart may be 
best known for a quotation, or a 
fragment thereof, from his opinion in 
the obscenity case of Jacobellis v. 
Ohio (1964). Stewart wrote in his 
short concurrence that “hard-core 
pornography” was hard to 
define, but that “I know it when 
I see it.” 

Potter Stewart 
Associate Justice of the United States Supreme Court

1958 – 1981

We use these terms all the time but what do they mean?
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Why is terminology important?
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It’s often about perception…

So what do some people think…
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Where are we now?

And where are we going?
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Is this science or 
politics?

FDA Clearing Fewer 510(k)s to Meet User Fee Goals
The percent of 510(k) applications that FDA finds “not substantially 

equivalent” (NSE) has doubled in the past year — from 4% 2009 to 8% 2010 
— and device makers say the agency is using its “discretion” in issuing NSEs 

in an attempt to meet user fee review goals. 
An internal FDA inquiry found the substantial equivalence (SE) rate has been 

on the decline for the past four years, the agency told industry 
representatives during a March 7 meeting to negotiate the next 

reauthorization of the Medical Device User Fee Modernization Act (MDUFMA).
FDANews Devices & Diagnostics Letter, April 4, 2011

Lets look further…
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Substantial Equivalence Today

Percentage of 510(k) Submissions Receiving First-Cycle SE 
Decisions and First-Cycle Additional Information Requests

Percentage of FDA Final Decisions That Devices Were 
either SE or NSE for 510(k) Submissions

GAO Report “Medical Devices: FDA Has Met Most Performance Goals 
but Device Reviews Are Taking Longer” (GAO-12-418, Feb., 2012)

Bottom Line:
Can we 510k our new device today?

A few years ago… absolutely!
Today… maybe?

Tomorrow… who knows?
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Review Times

GAO Report “Medical Devices: FDA Has Met Most Performance Goals 
but Device Reviews Are Taking Longer” (GAO-12-418, Feb., 2012)

Bottom Line:
Remember the adage…

You can have it good,
you can have it fast

or you can have it cheap!
Where is the balance? Who decides?
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Regulation vs. Innovation

Medical Devices — Balancing Regulation and Innovation (NEJM, September, 2011)



Medical Device Regulatory Affairs: 
The PreMarket Notification (PMN a.k.a. 510k) and Substantial Equivalence

40

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 2015, Michael Drues, Ph.D.

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 79
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.

What do people think 
about the 510k program

Depends on who you ask!
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The ‘tumult’ continues…

MDDI, December, 2014 (p28) available here.

“Regulatory science”
(if there is such a thing!) 

is an evolutionary science… 
or at least it should be!

Think Design Controls… 
outputs become the inputs

Think feedback…
nervous, endocrine, etc.

It’s all about balance…
regulation vs. innovation

What do you think?

Why should 2014 be any different?
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Change is in the air… or is it?

The FDA 510(k) Clearance Process at 35 Years
(IOM Report, July, 2011)

Here's a quote I gave a national reporter on the
morning the IOM report was released commenting on
recent developments and today's news:

“On the surface, many would argue the 
510k process is changing even as we 
speak. On a much deeper and more 
important level however, here’s my 

concern: the more things change, the 
more they remain the same!”

Michael Drues, Ph.D. July 29, 2011

So is this good or bad?  

It depends on who you ask! How so?
And remember…

FDA has no obligation to follow any of the 
IOM recommendations!
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These concerns are nothing new!
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Let’s give credit where credit is due!

Jean-Baptiste Alphonse Karr (1808–1890), a French critic, journalist, and novelist, said

“Plus ça change, plus c'est la même chose.”
Usually translated as

“The more things change, the more they stay the same.”.
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How satisfied are companies 
with FDA’s management of 

the 510k pathway?
510(k) Pathway Med-tech Industry Survey (August, 2012)

small study of device makers found that most companies are dissatisfied with the 510k process

out of 128 survey respondents, 64% said they were either “extremely dissatisfied” or “somewhat 
dissatisfied”

groups that report the highest dissatisfaction are ophthalmic, neurological and ENT device 
companies, while those with the highest satisfaction make cardiovascular devices, infection-
control and dental devices as well as devices for anesthesiology and hospitals

primary reason for dissatisfaction appears to be a delay in communication, especially if the FDA 
ultimately ruled that the product could not be cleared because it wasn’t substantially equivalent 
to a product currently available in the market

43% agreed that the FDA paused its review after doing a quick evaluation without reviewing 
performance data and issued a “not substantially equivalent” ruling or indicated that it will

another source of discontent: “lack of scientific expertise” at FDA. Only 7% said that in issuing 
NSE, FDA demonstrated “sound scientific issues” that device posed. Nearly 30% said FDA staff 
was “extremely confused,” while another 27% said it was “somewhat confused.”

MedCity News, November 12, 2012
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More 
perceptions 
about FDA 
and 510k

510(k) Pathway Med-tech Industry Survey (August, 2012)

Are the criticisms justified?

Do you agree? 

What do you think?
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Is the 510k program 
perfect

Short answer – No!



Medical Device Regulatory Affairs: 
The PreMarket Notification (PMN a.k.a. 510k) and Substantial Equivalence

44

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 2015, Michael Drues, Ph.D.

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 87
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.

FDA Device Chief Says Loophole Needs to Be Closed
Question:

Can we use a predicate device that has been recalled?
Answer:

Until recently, yes!
The FDA’s top medical-device regulator said the agency needs more power to block unsafe
products and prevent repeats of faulty hip implants and vaginal mesh that sparked
thousands of patient lawsuits.
…if there’s a problem, it can get replicated through future generations of devices.

[FDA] approved vaginal mesh implants even though some traced their designs to a product that
was recalled. The devices, used by 300,000 women to treat weakened pelvic muscles, have
sparked hundreds of lawsuits from patients who say they lead to internal injuries, incontinence
and painful sex.

[AdvaMed] criticized the proposal saying the bill would add regulatory burdens for manufacturers
who already struggle with long FDA reviews. The agency already has “abundant authority to carry
out its mandate’” and the legislation “will not contribute to patient safety.”

A device is five times as likely to be recalled with a design flaw if it was based on a
predicate that was itself pulled for safety problems, Shuren said.

Bloomberg, Feb. 28, 2012

Bottom line:

Predicates to recalled devices are no longer allowed – DUH!
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FDA Device Chief Says Loophole Needs to Be Closed
Question:

Can we use a predicate device that has been recalled?
Answer:

Until recently, yes!
The FDA’s top medical-device regulator said the agency needs more power to block unsafe products and prevent repeats of faulty hip implants
and vaginal mesh that sparked thousands of patient lawsuits.

…if there’s a problem, it can get replicated through future generations of devices.

[FDA] approved vaginal mesh implants even though some traced their designs to a product that was recalled. The devices, used by 300,000 women to treat
weakened pelvic muscles, have sparked hundreds of lawsuits from patients who say they lead to internal injuries, incontinence and painful sex.

[AdvaMed] criticized the proposal saying the bill would add regulatory burdens for manufacturers who already struggle with long FDA reviews. The agency
already has “abundant authority to carry out its mandate’” and the legislation “will not contribute to patient safety.”

A device is five times as likely to be recalled with a design flaw if it was based on a predicate that was itself pulled for safety problems,
Shuren said.

Bloomberg, Feb. 28, 2012

Bottom line:

Predicates to recalled devices are no longer allowed – DUH!
But it’s not so simple:

Why did the recall occur?
Design problem? – if so, don’t use it!

Manufacturing problem? – if so, why not use it!
Regulation does not address this!
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Medical Device Recall Database

www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfRES/res.cfm May, 2014

Always check for recalls before finalizing your predicate strategy!

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 90
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.

Medical Device Recalls

http://www.fda.gov/MedicalDevices/Safety/ListofRecalls/ucm329946.htm

May, 2014
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Recalls are a on-going problem…

www.fda.gov/MedicalDevices/Safety/ListofRecalls/default.htm

May, 2014
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What is predicate creep

Any guesses?
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What is predicate creep?
What is engineering creep?

• in materials science, creep (or deformation) is the tendency of a solid material to slowly 
deform permanently under the influence of stress (i.e., pulling)

• occurs as a result of long term exposure to high levels of stress and at higher temperatures 
and/or prolonged periods of time.

What is predicate creep?

• incremental device changes that seem innocuous individually in one 510(k) submission, 
may accumulate over time to create a device that is significantly different from the original 
device leading to ‘predicate creep’

Do you see any similarities?
Similar to ‘non-inferiority creep’

• when a series of non-inferiority studies is conducted over time

• for example, device B is non-inferior to A, device C is non-inferior to B, and device D is 
non-inferior to C), but the difference in effectiveness between device A and D may 
approach clinical significance

Similar to ‘endpoint creep’

• adding additional clinical endpoints to study design (usually added as an amendment, i.e., 
after the fact… very expensive!)

So is there a test for predicate creep? or non-inferiority creep?
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Can your 510k be ‘uncleared’?

How many 510k’s have been rescinded?
~100

Average ~3 per year (1976-2012)

Where Have All the 510(k) Rescission Letters Gone? (MDDI, August 7, 2014) available here.

Yep… it’s called a rescission letter!
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Why do some feel this way?

Let’s look at some examples…

Medical Device Regulatory Affairs: 510k and Substantial Equivalence 96
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.96Medical Device Regulatory Affairs: 510k and Substantial Equivalence
© Copyright 2015 by Michael Drues, Ph.D. and 

Vascular Sciences. All rights reserved.

Case Study: Dangerous Devices

“Dangerous Medical Devices:
Most medical implants have never 

been tested for safety” 
(Consumer Reports, May, 2012)

Dangerous Devices
(Forbes, Nov. 27, 2006)
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What is the future of the 510k

Any guesses?
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What is the future of the 510k?
Some say it will look like this…

http://www.fda.gov/medicaldevices/deviceregulationandguidance/howtomarketyourdevice/premarketsubmissions/premarketapprovalpma/default.htm
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Will the 510(k) go away completely?

Maybe… though I certainly hope not!

Let’s not throw the baby out with the bath water!
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The debate continues…

Remember,

It’s all about balance!
NEJM, January, 2013

Regulatory Focus, January, 2013
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Regulatory Impact on Biomaterials

Regulatory Considerations for Selecting Materials for Medical Devices
Dr. Linda Braddon, President, Secure BioMed Evaluations, USA

“All too often in the design of a new medical device, regulatory considerations do not
come to the forefront until after the device is designed. By performing a regulatory
impact review of your material choices very early in the design process, a new medical
device company can expedite their time to market and reduce the regulatory burden.”

Agree 100%

“By performing simple activities early in the process, such as identification of FDA
friendly materials, manufacturers can reduce the burden of proving safety of their
medical devices and decrease the time to product launch.”

Agree but… at what cost?
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Does it make sense to 510k any 
permanent implant?

It happens all the time…

Breast Implants?

Orthopaedic Implants?

Vena Cava Filters? Pacing Leads?

Not just devices… what about materials?

It’s all about balance…

What is safety? How safe is safe?  How much testing is enough?

How many patients are harmed by existing devices 

vs. how many patients are harmed by not having access to new devices?

These are not easy questions to answer!

But that doesn’t mean we shouldn’t ask anyway!
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