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What is a Combination Product and Why are they Really Important?   

Why should medical device professionals care? 

presented by: Michael Drues, Ph.D. 

Before you stop reading because you think this topic is a no-brainer, think again! Like most things regulatory, 
this topic is not nearly as simple or straight forward as so many seem to think.  Consider this: more than 30% 
of all new healthcare products under development are combination products and the global market for 
combination products is >$115B!  But are combination products important simply because of the money?   

During this webinar, participants will be exposed to a wide range of combination products on the market, under 
development and on the drawing board. Examples include drug-eluting stents and balloons, pre-loaded syringes 
and transdermal patches, drug-biologic combinations a.k.a. antibody-drug conjugates and companion 
diagnostics to name just a few! More complex examples of a combination product will also be presented including 
3-D printing, personalized medicine, tissue engineering (a.k.a. regenerative medicine) and biomedical 
nanotechnology.   

In this webinar, we will explore the seemly simple question: what is a combination product and why are they 
important?  In other words, what can combination product due that medical devices, drugs and biologics alone 
cannot?   Why should medical device professionals care?  Using the case study approach, these questions and 
others will be presented in an interactive fashion including: 

• What is and is not a combination product? Is it as simple as reading the CFR or is the CFR holding us back? 
• Why are combination products important? Is it just about the money or is there a more important reason? 
• How are combination products regulated? Is it simply a matter of PMOA? 
• What does the future hold? How will tissue engineering, nanotechnology and other “advanced” technologies 

impact the medical device industry as we know it today? 

And this is just the tip of the iceberg!  Bottom line: current combination products, i.e., drug-eluting stents, 
transdermal patches, pre-filled syringes, etc., although a good start – are boring!  There are multiple examples 
of combination products and what the CFR currently recognizes is only a small fraction of the possibilities! 

Who Should Attend: Geared for both experienced medical technology professionals as well as those new to the 
industry, this webinar is designed for those who need a better understanding of the current regulatory 
requirements surrounding combination products.  This unique seminar demonstrates important regulatory 
requirements and concepts using case study discussions of real products from a variety of clinical specialties.  
Scientists, engineers and technicians working in product and business development, regulatory affairs and quality 
professionals and marketing and investment specialists will all benefit from this webinar. 

What to know more? See: 
Article: Combination products: The future of medicine here 

Article: Combination Products 101: A Primer for Medical Device Makers here 
Podcast: Medicinal Combination Products here 

Podcast: Combination Products: Exploring The Opportunities And Challenges For Medical Device Makers here 
Article: Combination Products: Engineering and Biologics Make Good Bedfellows here 

Column: Companion Diagnostics: Why Medical Device Manufacturers Should Care here 

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, LinkedIn here. 

  

https://www.healthcarepackaging.com/machinery-materials/package-design/article/13287025/combination-products-the-future-of-medicine
https://www.meddeviceonline.com/doc/combination-products-a-primer-for-medical-device-makers-0001
https://podcast.qualistery.com/medicinal-combination-products/
https://www.meddeviceonline.com/doc/combination-products-exploring-the-opportunities-and-challenges-for-medical-device-makers-0001
https://www.mddionline.com/combination-products-engineering-and-biologics-make-good-bedfellows
https://www.meddeviceonline.com/doc/companion-diagnostics-why-medical-device-manufacturers-should-care-0001
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/
http://www.linkedin.com/in/michaeldrues


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.  
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Outsourcing) here, Medical Design and Outsourcing here, Guerilla Regulatory Strategy 

(MED Device Online) here and Healthcare Packaging here or LinkedIn here. 
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Fax: (508) 861-0205 
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For questions or more information, contact me at

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

Join me on LinkedIn at www.linkedin.com
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Do you want more?

For columns, articles and podcasts… visit www.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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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!

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

Are you working on combination product now? (now/future)

What is the primary mode of action (PMOA)? 

Device?   Drug?   Biologic?   Something else?   Don’t know what PMOA is?

Must a combination product involve a medical device? (y/n)

Before we begin…

3
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Here’s what we’ll talk about…

✓What is and is not a combination product? 

✓Why are combination products important? 

✓ How are combination products regulated? 

✓What does the future hold? 

✓ Lots more tips and tricks… time permitting!

✓ Final thoughts…

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.
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Why are combination 
products important

Why should medical 
device professionals care

Let's look at some examples…

5
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What stents do and don’t do!

Restore function? – Absolutely not!

Inhibit Thrombosis? – Nope!

Control Hyperplasia? 
Perhaps…

Treat atherosclerosis?
Nope!

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

Sirolimus-Eluting 

Balloon

Orchestra BioMed (2019)

Why is this PMOA Device vs. Drug? 

i.e., why not a pre-filled syringe?

7
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What is and is not a 
combination product

The answer may not be as simple as you think!

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

Centers for Drug 
Evaluation & Research

(CDER)

Biologics

Centers for Biologics 
Evaluation & Research

(CBER)

Medical Devices

Centers for Devices &  
Radiological Health

(CDRH)

FDA Regulates Seven Product Areas

Food

Animal 
Feed and 

Drugs

Cosmetics

Radiation-
Emitting 
Products

There is now an eighth center… what is it?

9
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Drugs

Centers for Drug 
Evaluation & Research

(CDER)

Biologics

Centers for Biologics 
Evaluation & Research

(CBER)

Medical Devices

Centers for Devices &  
Radiological Health

(CDRH)

Combination Products

Not just a drug…

Not just a medical device…

Not just a biologic.

but a

Combination of 

two or even three areas

© Copyright 2021 by Michael Drues, Ph.D. 
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How about some regulatory
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What is a Combination Product?
Categories of combination products include:

Co-Integrated: a product comprised of two or more regulated components, 

i.e., drug/device, biologic/device, drug/biologic, or drug/device/biologic, that are physically, chemically or 

otherwise combined or mixed and produced as a single entity. [Most common ~75%]

Co-Packaged: two or more separate products packaged together in a single package 

or as a unit and comprised of drug and device products, device and biological products, or biological and drug products.

Cross-Labeled: any drug/device/biologic packaged separately that 

according to its labeling is for use only with another individually specified 

drug/device/biologic where both are required to achieve the intended use, 

indication, or effect.
Adopted from combination product definition in 21 CFR 3.2(e)

But is it really so easy?

A bit or regulatory mumbo-jumbo…

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.
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Examples of Combination Products
Co-integrated:

• a.k.a. ‘physically combined’ [21 CFR 3.2(e)(1)] so-called ‘(e)(1)’ combination products
• Examples include

• Drug-eluting stents & Antimicrobial-coated catheters
• Chemotherapeutic drug-monoclonal antibody conjugates
• Prefilled syringes & other drug delivery devices

• Most common type of combination product (~75% in FY10)

Co-packaged:

• [21 CFR 3.2(e)(2)] so-called ‘(e)(2)’ combination products
• Examples include

• Drug or biological product packaged with injector pen or other delivery device
• Surgical kit with catheter, gloves and antimicrobial wipes [Case Study: First Aid Kits]

• Orthopedic cage with bone morphogenetic protein

Cross-Labeled:

• [21 CFR 3.2(e)(3)] so-called ‘(e)(3)’ combination products
• Whether this type of concomitant use creates a combination product hinges on the labeling
• Examples include

• Photodynamic therapy drug and light source
• Drug and dedicated auto-injector [What about an auto-injecting prefilled syringe?]

• Drug and pharmacogenomic test (companion diagnostics a subset of in vitro diagnostics)

13
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Is a pill a combination 
product

YES and NO!
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Case Study: PolyPill

Questions to consider:

✓ Is this a combination product?

✓ Regulatory implications, i.e.,

if a patient swallows 5 pills separately, is FDA involved?

vs.

if a patient swallows 1 “polypill” containing the same 5 meds, is FDA involved?

Thinking beyond regulation… is there really a difference?

15
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“Combination Drugs: Adding Up the Opportunities” (Pharmaceutical Tech, Oct, 2012)

Examples of “Combination Drugs”
But remember…

Combination Drug ≠ Combination Product!

or can they…?

© Copyright 2021 by Michael Drues, Ph.D. 
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How about this?

EC cleared Sanofi's 6-in-1 pediatric vaccine for 
infants six weeks and older (April, 2013)

In the conventional (i.e., CFR) sense… no!

Combination Product vs. Combination Therapy

Any different than the PolyPill?

But is it really so simple?

If we package it this way…

But if we package it 
this way…

Is this a

distinction without a real difference?

Hexyon

17
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What is a “digital pill”

What is a “smart pill”

Very broad and confusing topic!

Hint: Must a pill contain a drug?

© Copyright 2021 by Michael Drues, Ph.D. 
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Is a “smart pill” a 
combination product

First,

What is a combination product? 
Short answer:

It depends!

19
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Case Study: Abilify Mycite

Question:

Isn’t this boring? Isn’t this overkill?

All this to track patient compliance?

© Copyright 2021 by Michael Drues, Ph.D. 
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Where did Abilify Mycite
come from, i.e., how do we 
bring a digital pill to market
Combination Products 101:

Decouple the Technologies → Add them Together

+ →

Drug 
(NDA)

Device 
(510k)

Combo 
Product 
(PMOA)

21
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What does Proteus and a 
syringe have in common

Hint: think empty syringe vs. pre-filled syringe

Device vs. Combination Product 

© Copyright 2021 by Michael Drues, Ph.D. 
and Vascular Sciences. All rights reserved.24
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How do we 
view the 
world?

Discovery is seeing what everyone else has seen 

and thinking what no one else has thought.

– Albert Szent-Gyorgi, 1937 Nobel Prize in Physiology and Medicine

Or put another way…

It's not what you look at that matters, it's what you see.

– Henry David Thoreau (1817–1862), American author, poet and philosopher

So what do you see?

23
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What came first?

Very clever 
regulatory 

strategy… why?

© Copyright 2021 by Michael Drues, Ph.D. 
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What’s an Ingestible Event Marker?

Can you say platform technology?!?

25
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What is NOT a 
combination product?

Be careful… this is not a simple question!

© Copyright 2021 by Michael Drues, Ph.D. 
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What is not a Combination Product?

A combination product is NOT a:

✓ drug-drug combination,

✓ device-device combination, or

✓ biologic-biologic combination

Also,

Be careful using the term combination device!

And what about combination therapies?

27
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Is this a combination product?

Nope… it’s a medical device! Absolutely… at least by definition, 
but it’s not regulated that way!
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Is a cigarette a 

combination product?

29
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What’s the difference?

Other than politics?
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What about vaping?

Is this a device, combination product, something else?

Depends on what you’re vaping…

Vaping Nicotine → e-Cigarette → FDA Regulated (2016)

[note: not all e-cigarettes contain nicotine]

Vaping Vitamins → ‘VitaCig’ → FDA ???

What about 
‘vaping’ 
caffeine?
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What about a leech?

It’s a medical device… not a biologic!

Why… what is the regulatory justification?

Hint: How is primary task accomplished… biological or mechanical?

Or maybe leaches should be considered 
combination products?

Why?

Hint: Primary action is mechanical

Secondary action is secretion of 
anticoagulant-like proteins

Sound familiar… 

can you say Drug-Eluting Stent?

© Copyright 2021 by Michael Drues, Ph.D. 
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How do we view the world?

Or put another way…

Average regulatory professionals see a leech and think a leech…

better regulatory professionals see a leech and think a syringe…

the best regulatory professionals see a leech and think a pre-loaded syringe!

So what do you see?

“Discovery is seeing what everyone 
else has seen and thinking what no 

one else has thought.”

Albert Szent-Gyorgi, 
1937 Nobel Prize in Physiology and Medicine
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How are combination 
products regulated

Do you have several days… several weeks?!?
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History of Combination Product Regulation

Prior to 1990, FDA regulated combination products 

on a case-by-case basis.  For example,

✓ condoms with nonoxynol–9

✓ biliary lithotriptors used with ursodeoxycholic acid

✓ transdermal patches for drug delivery

✓ antimicrobial coated catheters
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Safe Medical Devices Act of 1990

✓Congress sought to add some structure to 
combination product regulation in 1990

✓ FDA promulgated procedures pursuant to the 
SMDA directive

✓A lead center within FDA to be designated for 
review authority based on “primary mode of 
action” of product
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What does primary 
mode of action 
mean (PMOA)?

Why is PMOA important?
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Primary Mode of Action

✓Is the primary mode of action of the 

product a medical device, drug or biologic?

✓Answer determines which center (CDRH, 

CBER or CDER) has primary regulatory 

responsibility

✓As products become increasingly complex, 

rapidly becoming an outdated concept!

PMOA Definition (Federal Register, August, 2005)
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Why do we have a 
PMOA concept

It’s not enough to understand what the regulation says…

we must also understand why it’s there to use it to our advantage!
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Why do we have PMOA?

Maybe a “new silo” for combination products?

Will new regulations be needed or will the current regs suffice?

What do you think?

Knowing what the regulation says or even knowing how to use it is 
not enough… we must always ask why does the regulation exist?

Drug

Biologic

Maybe it allows us to put a 
square peg into a round hole?

Or better…

think of 
farm silos!

What do I do 
with this combo 

product?

CDRH CDER CBER

NOT 
MY 

JOB!

Manufacturer
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What is the Silo Effect?

The Silo Effect refers to a lack of information flowing between
groups or parts of an organization. On a farm, silos prevent
different grains from mixing. In an organization, the Silo Effect
limits the interactions between members of different branches of
the company, thus leading to reduced productivity.

How to eliminate the ‘Silo Effect’ in LTC organizations (March 26, 2012)

What we have… What we need…
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Is PMOA holding 
us back

Short answer: Absolutely!
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Trying to understand the world in which we live…

Drug-eluting beads 
(transcatheter arterial 

chemoembolization) used for 
liver cancer (Hepatocellular 

Carcinoma)

Drug-eluting stents (DES) 
used for coronary artery 

atherosclerosis

Drug-eluting disks used for 
brain cancer

And this is just the beginning of these technologies but… 
does the regulation make any sense? 

What will the next one be? Is there really any difference?

What is the PMOA?

DEVICE DEVICE DRUG
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Once PMOA is 
established, must 

it remain the same

Not necessarily… much to many people's chagrin!
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Think about this not so hypothetical scenario…
Many assume once the PMOA has been established, it will remain the same.

Not necessarily!

What if we deploy a DES in an artery with no atherosclerotic disease?

Why would we do this?

What if down-stream of the DES lives a tumor?

What is a tumor?

And what if the drug coming off the stent is a chemotherapeutic?

Now we don’t really have a DES anymore…

Rather we have something more akin to a implantable preloaded syringe!

And how are preloaded syringes regulated?  As drugs!

So we have changed the indication…

Atherosclerosis → Oncology

What does that do to the PMOA?

PMOADevice → PMOADrug ???

Bottom line:

If the indication changes, all bets are off! And… this is really holding of back!
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Must a combination 
product include a 

medical device

Absolutely NOT!

Case Study: Drug-Biologic Combination Products (a.k.a. ADC’s)
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Case Study: Drug-Biologic 

Combination Products

Not all combination products include medical devices!
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Case Study: Drug-Biologic Combination

Courtesy of ImmunoGen, Inc.
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Case Study: Drug-Biologic Combination

Courtesy of ImmunoGen, Inc.
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Case Study: Drug-Biologic Combination

Courtesy of ImmunoGen, Inc.
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What does the future hold

Just the tip of the iceberg!

Case Study: BioLife4D

Case Study: SkinGun

Case Study: Possimpible

Case Study: Future of PMOA

Case Study: 3DP Tatoo/Patch
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Case Study: Spray-On Stem Cells

Spray-On Stem Cells Can Step Up Healing (Gen Engr News, April, 2017) here.

How would you bring this to market?

Hint: think empty syringe
Discovery is… here.
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Can we print a 
combination product

Absolutely!
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Can we print a combination product?

We’re doing it already!

It’s easy if we approach it 
the right way!
Hint: think syringe!

Design objective:

Pre-loaded

vs.

Empty delivery system

There are advantages and 
disadvantages to both!

Todays Medical Developments
(Sept. 4, 2014) available here.
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Can a 3-D printer replace 
your tattoo artist?

What’s next?

How about a personalized (i.e., 3-D printed) transdermal patch? 

How about printing a subdermal patch in situ? – wicked cool!  ☺

Advantages: choose drug (drugs), dosage, release rates, location, etc.

Absolutely! Watch this…

Should FDA regulate this? 

Does FDA regulate tattoo parlors? Why/why not?

Combination Product
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What is the future 
of PMOA

Is PMOA an antiquated concept?
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Looking towards the future…

Something to think about…

57

58



Combination Products: What are they, why are they 

important & why should medical device companies care?

30

GreenLight.Guru Webinar (June 17, 2021)

https://www.greenlight.guru/webinar/combination-products

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.

Combination Products: What are they 
and why are they important? 59

Vascular Sciences

What is this?

How should this be regulated?  By whom?
i.e., what is the PMOA of a DNA Repair Nanorobot? 

What is the PMOA of a ribosome? i.e., is it mechanical, pharmacological or biological?  
Does asking these questions make sense? Or is it ‘silo’ thinking?

To some, the DNA robot appears to act mechanically (fixing damaged DNA). If so, it could be 
regulated as a medical device, but…

At the molecular scale, cannot ALL drugs and biologics be viewed as mechanical devices? i.e., at 
the quantum level, there is NO difference between physics and chemistry... it's called physical 
chemistry or better, quantum mechanics.  Similarly, at that scale, mechanical devices become 

chemical, and biologics become meaningless... drawing such lines, which PMOA forces us to do, 
becomes futile! What does that say about PMOA for nanotech???

A DNA Repair Nanobot or a mechanical ribosome?
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Just the tip of the iceberg!
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What’s Possimpible?

The Possimpible (How I Met Your Mother, February 2, 2009)
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Here’s what we talked about…

✓What is and is not a combination product? 

✓Why are combination products important? 

✓ How are combination products regulated? 

✓What does the future hold? 

✓ Lots more tips and tricks… time permitting!

✓ Final thoughts…
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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?
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