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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.
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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
By Michael Drues, Ph.D. ) educational programing, creative regulatory
R S 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.

Guerilla Regulatory Strategy:
Tips And Tactics

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 Phone: (508) 887-9486
2105 Twain Avenue Fax: (508) 861-0205
Carlsbad, CA 92008 E-mail: 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.
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Combination Products: What are they, why are they
important & why should medical device companies care?

Combination Products:

What are they, why are they important &

why should medical device companies care?
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
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Do you want more?
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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!

1A
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Before we begin...

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)

A
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""2/\ Here’s what we'll talk about...

v What is and is not a combination product?
v Why are combination products important?
v How are combination products regulated?
v What does the future hold?

v Lots more tips and tricks... time permitting!
v Final thoughts...

)
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Why are combination
products important

Why should medical
device professionals care

Let's look at some examples...

::,
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What stents do and don’t do!

Treat atherosclerosis? Inh|b|t Thromb05|s? — Nope:

Control\Hyperplasia?
Perhaps...

B
and why are they important? and Vascular Sciences. All rights reserved.
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Case Study: Virtue
Sirolimus-Eluting

BaIIoon
fﬂg "

!!

-

Vdrc tra BioMe;j (2019)
Why is this PMOA Device vs. Drug?
i.e., why not a pre-filled syringe?
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What is and is not a
combination product

The answer may not be as simple as you think!

)
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FDA Regulates Seven Product Areas

Drugs Biologics

Ceniters for Drug

Evaluation & Research

Medical Devices

Centers for Devices &
Radiological Health
(CDRH) Radiation

Emitting
Product:

There is now an ejghth center... what is it?
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Combination Products

Not just a drug...
Drugs Blologles
Ceniters for Drug GsoEneoeeey Not just a medical device...
Evalluzition & Resezirer) Evalluztion & Resezirch

(CDER) (CEER) Not just a biologic:

but a
Medical Devices

Eenters for DEVICES| &
RadiologicalfHealth

(CDRH) two or even three areas

Combination of:

1A
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How about some regulatory

B
Vascular Sciences @ © Copyright 2021 by Michael Drues, Ph.D.
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and why are they important?
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A bit or regulatory mumbo-jumbo...

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. (vost 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?

5 ==
St h ﬂ A
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Examples of Combination Products

Co-integrated:

+ a.k.a. ‘physically combined’ [21 CFR 3.2(e)(1)] so-calted ‘(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 s@set of in vitro diagnostics)
y
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Is a pill a combination
product

YES and NO!

1A
Combination Products: What are they g green’igh' guru Vascular Sciences g\ © Copyright 2021 by Michael Drues, Ph.D.
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Case Study: PolyPill

Questions to consider:
v Is this a combination product?
v’ Regulatory implications, i.e.,
if @ patient swallows 5 pills separately, is FDA involved?
VS.
if @ patient swallows 1 “polypill” containing the same 5 meds, is FDA involved?
Thinking beyond regulation... is there really a difference?

A
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Examples of “Combination Drugs”

Irdcnnm:

aliskiren hemifurmate gmiodip
hydrochlorothiazig

drospirencne, eth

Amtumide

Beyaz

Complera emtricitabine, rilpi

disoproxil fumara

Edarbyclor | azilsartan medoxd

Jalyn

dutasteride, tams|

Janumet sitagliptin phosph|
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Jentadueto

linagliptin, metforr

Juvisyne simvastatin, sitagl

Kombiglyze | saxagliptin HCI, m
XR

Natazia estradiol valerate,

Nuedexta dextromethorphal

Qsymia phentermine HCI,

Safyral drospirencne, eth

calcium

Strighid = ai, cobicigy
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rug

Tekamlo

| Company

e
—

aliskiren hemifumarate, amlodipine besylate

Novartis

| Dosage form (route)
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Tablet (oral)

Indication

Hypertension

i GContraceptive

HIV infection

7 Hypertension

Hypertension
Type |l diabetes

7 Type Il diabetes

)

7] Pseudobulbar effect

High cholesterol
Type Il diabstes

Type Il diabetes

Contraceptive

Obesity/weight
management

Contraceptive

e ection

ion_E
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OPicid"dePenattice

B Hypertension

Tribenzor olmesartan medoxgmil, a
hydrochlorothiazi 2 =

r Misopro

Truvada emtricitabine, tenoY
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How about this?

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...

@ MERCK

anofi pasteur
J\ JV to compete QL 3

" directly with. . 8

as...
CHMP Recommends

EMEA Approval of. . .

02.22.2013

But if we package it EUROPEAN MEDIC)#S7

this way...

pullumyelms
influenzae type B

pasteur ISD

Is this a . £ —
mics for life

distinction without a real difference?

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

Vascular Sciences © Copyright 2021 by Michael Drues, Ph.D.
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What is a “digital pill”

|II

What is a “smart pil

Very broad and confusing topic!

Hint: Must a pill contain a drug?

Combination Products: What are they g green’ight guru Vascular Sciences g\ © Co py ight 2021 byM ichael Drues, Ph.D.
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III

Is a “smart pil
combination product

What is a combination product?

Short answer:

It depends!
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o

Case Study: Abilify Mycite

DRUGS GO DIGITAL

The patch sends
the data via

/ I a5 Bluetooth

A silicon chip the size of a
grain of sand is embadded
m the pill

The mobile
phone

Patient swallows pill automatically

As it dissolves in Sensor is sends a
stomach acid, activated by message to
sensor is exposed W\ | stomachacid doctor

\| and transmits

\ or carer ’ & <
|\ asignal to o S
1 patch on =

| \stomach ‘

Isn't this boring? Isn't this overkill?
All this to track patient compljance?

Combination Products: What are they ggreenlightgum Vascular Sciences §~ © Capyright 2021 by Michacl I
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Question:

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
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What does Proteus and a
syringe have in common

Hint: think empty syringe vs. pre-filled syringe
Device vs. Combination Proauct

)
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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 whatyou see.
— Henry David Thoreau (1817-1862), American author, poet and philosopher

o
Vascular Sciences g\ © Copyright 2021 by Michael Drues, Ph.D.
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S. FOOD & Di

ADMINISTRATION

on-Emitting Products | Vac

Device Classification Name
510(K) Number

Very clever

Applicant Contact

regulatory

Correspondent Contact

? Regulation Number
.. Subsequent Product Code
—
Regulation Medical Speciaity
Type
Reviewed By Third Party
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© Copyright 2021 by Michael Drues, Ph.D.
and Vascular Sciences. All rights reserved.

25

Product Classification
New Search Back to Search Results

Device Ingestible Event Marker

Regulation Description Ingestible event marker.

Definition To provide confirmation of an event co-ingested o coincident with the
ingestible component of the der The wearable component of the device
incorporates wireless comm n o us;ll ay the event and other
information on a g

Physical State The system is composed of an ingestible microsensor, a data recorder in the
form of a skin patch, and software

Technical Method The grain-of-sand sized microsensor is designed to communicate the time-
stamped confirmation of dosing as a unique identifier to the Proteus
ingestion recorder worn on the skin. The ingestion signal is communicated
via volume conduction communication also known as intra-body
communication. The IEM is attached to an inert pharmaceutical excipient
tablet for ease of handling and swallowability.

Target Area Digestive tract.

Regulation Medical Specialty ~ General Hospital

Review Panel Gastroenterology/Urology

Product Code ozw

Premarket Review Gastrorenal, ObGyn, General Hospital, and Urology Devices (OHT3)

Renal, Gastrointestinal, Obesity and Transplant Devices (DHT3A)

Submission Type 510(k)

Regulation Number 880.6305

Device Class 2

Total Product Life Cycle (TPLC) TPLC Product Code Report

GMP Exempt? No

Summary Malfunction

Reporting

Implanted Device? No

Can y yeul say p platform techno gy7/7
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Combination Products: What are they, why are they
important & why should medical device companies care?

What is NOT a
combination product?

Be careful... this is not a simple question!

J.
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What is not a Combination Product?

A combination product is NOT a:
v' drug-drug combination,
v' device-device combination, or

v biologic-biologic combination

Also,

Be careful using the term combination device!

And what about combination therapies?

A
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Combination Products: What are they, why are they
important & why should medical device companies care?

Is th|s a combmatlon product?

BEAND ADMESIVE BANDAGES

FZIANTIBIOTIC

Convenient One-Step

FLEX' BLE FABRIC Infection Protection

on Minimizes the
. strong, durable protectio Appearance of Scars

i 1o fit botter

20

yon
ofisons ‘ {'L

(ohmonlfefmon

- . but it's not r ulated that wag(
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Is a cigarette a
combination product?

CHDMIUM STEARIC
\ eATTERES AcCID
BUTANE \ CANDLE WAX
) TOLUENE
78
7

| HEXAMINE INDUSTRIAL NICOTINE
\ BARBECUE LIGHTER SOLVENT INSECTICIDE,. AMMONIA
e ﬁ -~ _TOILET CLEANER

] P

ACETIC ACID ’,
VINEGAR |

|

METHANE
SEWER |

GAS ARSENIC \

| PoOISON ‘cARBON

MONOXIDE
> - CAR
@ EXHAUST

METHANOL
A ROCKET FUEL

\

\
\
\

e
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Combination Products: What are they, why are they
important & why should medical device companies care?

What's the difference?

Other than politics?

)
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§ What about vaping?

Depends on what you're vaping...

Vaping Nicetine > e-Cigarette - FDA Regulated (2016)
[note: notall e-cigarettes contain nicotine]
Vaping Vitamins > 'VitaCig” > FDA ???

Vitami

ELECTRONIC CIGARETTE.
What about
‘vaping’
caffeine?

Is this a device, combination product, something else?

::,
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Combination Products: What are they, why are they
important & why should medical device companies care?

What about a leech?

It’s a medical device... not a biologic!
Why... what is the regulatory justification?
comrsn WM 1OUY, 15 PIIBAYY, Ji3, ﬁﬁf,gm@!/%%,aﬂg@égﬁoﬁﬂﬁgﬁﬁﬂﬁﬂé

and why are they important? and Vascular Sciences. All rights reserved.

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, * ",ﬁ? *' :
1937 Nobel Prize in Physiology and Medicine A

=

Or put another way...

Average regulatory professionals see a leech and thinkia 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?

Combina'tion Products: What are they g green’ight guru

e
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Combination Products: What are they, why are they
important & why should medical device companies care?

How are combination
products regulated

Do you have several days... several weeks?I2

Combination Products: What are they ggreenlightgum Vascular Sciences §~ © Copyright 2021 by Michocl
and why are they important? 35 and Vascular Sciences. All i rights r eserved4

History of Combination Product Regulation

Prior to 1990, FDA regulated combination products
on a case-by-case basis. For example,

v condoms with nonoxynol-9
v biliary lithotriptors used with ursodeoxycholic acid
v’ transdermal patches for drug delivery

v" antimicrobial coated catheters

Combination Products: What are they g green’ighf guru Vascular Sciences g\ C py ght 2021 by Michael Drues, Ph.D.
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Combination Products: What are they, why are they
important & why should medical device companies care?

Safe Medical Devices Act of 1990

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

v FDA promulgated procedures pursuant to the
SMDA directive

v' A lead center within FDA to be designated for
review authority based on
of product

Combination Products: What are they ggreenlightgum Vascular Sciences §~ © Copyright 2021 by Michocl
and why are they important? 37 and Vascular Sciences. All i rights r eserved4

What does primary
mode of action
mean (PMOA)?

Why is PMOA important?
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Combination Products: What are they, why are they
important & why should medical device companies care?

Primary Mode of Action

v'Is the primary mode of action of the
product a medical device, drug or biologic?

v Answer determines which center (CDRH;
CBER or CDER) has primary regulatory
responsibility

v'As products become increasingly complex,
rapidly becoming an outdated concept!

PMOA Definition@deral Register, August, 2005)

Combination Products: What are they g green’ight guru Vascular Sciences Coj py ight 2021 byM ichael Drues, Ph.D.
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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 its there to use it to our advantage!

A
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Combination Products: What are they, why are they
important & why should medical device companies care?

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

Why do we have PM

Maybe it allows us to put a 7 What do T do
square peg into a round hole? M roduct?
Or better...

think of
farm silos!

e way?

Maybe a “new silo” for combination products?

Will new regulations be needed or will the current regs suffice?
What do you think?
Combination Products: What are they

T
I« g green’ight guru Vascular Sciences g\ © Copyright 2021 by Michael Drues, Ph.D.
and why are they important? 41
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What is the Silo Effect?

What we have...

What we need...

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)
::,
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Combination Products: What are they, why are they
important & why should medical device companies care?

Is PMOA holding
us back

Short answer: Absolutely!

)
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Trying to understand the world in which we live...

), | Microspheres

Branches of
U Hepatic Artery

e - -‘\_

Drug-eluting disks used for
brain cancer

Drug-eluting beads

Drug-eluting stents (DES) (transcatr_\etgr arterial
used for coronary artery chemoembolization) used for

atherosclerosis liver cancer (Hepatocellular
Carcinoma)

What is the PMOA?

And this is just the beginning of these technologies but...
does the regulation make any sensez?

Combmatlonmuctsq/;vatare[ | the ?g),(-geglngf gbug;’? IS mscu arr c|ae|n|yes y QOpyrwgggDQ%‘e?Drues Ph.D.

and why are they important? and Vascular Sciences. All rights reserved.

44 GreenLight.Guru Weblnar (June 17, 2021)
https://www.greenlight.guru/webinar/combination-products

For additional information, www.linkedin.com/in/michaeldrues, Taken from: Designing Medical Products Seminar Series
call (508) 887-9486 or e-mail mdrues@vascularsci.com 22 Copyright 2021, Michael Drues, Ph.D.



Combination Products: What are they, why are they
important & why should medical device companies care?

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?
PMOAp,ice = PMOAp,¢ ?7?
Bottom line:
If the indication changes, all bets are off! And... this is /U//y ho/d/ng of back!
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Combination Products: What are they, why are they
important & why should medical device companies care?

Must a combination
product include a
medical device

Absolutely NOT!

Case Study: Drug-Biologic Combination Products (a.k.a. ADCS)

Combination Products: What are they ggreenlightguru Vascular Sciences §~ © Copyright 2021 by Michocl
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Not all combination products include medical devices!

Case Study: Drug-Biolagic
Combination.Products
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Combination Products: What are they, why are they
important & why should medical device companies care?

Case Study: Drug-Biologic Combination

Courtesy of ImmunoGen, Inc.

)
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When injected into the body,
thousands of these TAPs swarm
toward each targeted cancer cell.

Like guided missiles on a search-and-destroy mission,
the TAPs bind to specific molecules, called antigens,
that stud the surface of the cancer cell.

Courtesy of ImmunoGen, Inc.

o
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Combination Products: What are they, why are they
important & why should medical device companies care?

Case Study: Drug-Biologic Combination

®
@ Next, the cancer cell ingests the TAPs. Once inside,
@ ¢ the anticancer drugs become activated (shown in red).
L}

Soon after the drugs are activated, the cancer
cells are destroyed, leaving healthy cells
in the body unaffected.

Courtesy of ImmunoGen, Inc.

o A <) n . "
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What does the future hold

Just the tip of the iceberg!

Case Study: SkinGun
Case Study: BioLife4D
Case Study: 3DP Tatog/Patch

Case Study: Future of PMOA

Case Study: Possimpible

M
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Combination Products: What are they, why are they
important & why should medical device companies care?

Case Study: Spray-On Stem Cells

How would you bring this to market?
Hint: think empty syringe

Discovery is... here.

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

A

g

SkinGun™ is the world’s
most advanced, novel
medical-grade sprayer

with a liquid-into-
air stream system.

4 )
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Can we print a
combination product

Absolutely!

::,
Combination Products: What are they g green’ighf guru Vascular Sciences g\ © Copyright 2021 by Michael Drues, Ph.D.
and why are they important? 54 and Vascular Sciences. All rights reserved.

54 GreenLight.Guru Webinar (June 17, 2021)
https://www.greenlight.guru/webinar/combination-products

For additional information, www.linkedin.com/in/michaeldrues, Taken from: Designing Medical Products Seminar Series
call (508) 887-9486 or e-mail mdrues@vascularsci.com 27 Copyright 2021, Michael Drues, Ph.D.


http://www.genengnews.com/gen-articles/spray-on-stem-cells-can-step-up-healing/6011

Combination Products: What are they, why are they
important & why should medical device companies care?

Can we print @ combination product?

MEbiCAL
DEVELOPMENTS MANUFACTURIN

NEWS MAGAZINE  VIDEO MARKETPLACE CALENDAR  BLOG mMTS c|

We're doing it already!
It's easy if we approach it

the rlght WaY! Custom medical implants from 3D printers
Hint: think syringe! Mefacuring Grosp noopo

Breakthrough medical technology creates implantable materials infused with
cancer-fighting drugs, antibiotics.

Design objective:
Pre-loaded
Vs.
Empty delivery system

There are advantages and
disadvantages to both!

Todays Medical Developments
(Sept. 4, 2014) available
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Can a 3-D printer replace

your tattoo artist?
.ol .
Absolutely! Watch this...

s Should FDA regulate this?
f ‘ JL{ - . ' Does FDA regulate tattoo parlors22Why/why not?

B — ]

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

How about printing a subdermal patch in situ? — wicked cool! ©

What's next?

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

1%
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Combination Products: What are they, why are they
important & why should medical device companies care?

What is the future
of PMOA

Is PMOA an antiquated concept?
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Looking towards the future...

Something to think about...
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What is this?

A DNA Repair Nanobot er a mechanical ribosome?

e —
b

A \

N |
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???

)
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Just the tip of the iceberg!

::,
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Combination Products: What are they, why are they
important & why should medical device companies care?

What's Possimpible?

5 Iln;h‘i"ny.

The Possimpible (How I Met Your Mother, February 2, 2009)

z‘
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””%/\ Here's what we talked about...

v What is and is not a combination product?
v Why are combination products important?
v"How are combination products regulated?
v What does the future hold?

v Lots more tips and tricks... time permitting!
v Final thoughts...

A
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Combination Products: What are they, why are they
important & why should medical device companies care?

There are many regulatory consultants out there...

A MANWHO WANTS TO LEAD THE ORCHESTRA
MUST TURN HIS BACK ON THE CROWD.

MAX LUCADO
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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.”

» § N A
D, " =3 [ B 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 areicrazy 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?

M
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FORWARD-THINKING STATEMENTS

Dr. Michael Drues recently e-mailed

me a story idea about nanoparticles in
food—to which I responded, thanks but
no thanks, if it’s not in the healthcare
sector and it’s not packaging-centric. His
much-wiser answer included the follow-
ing quote by Hippocrates, referred to by
some as the father of western medicine:
“Let your food be your medicine and
your medicine be your food.”

With healthcare increasingly focused
on preventive care, companies are devel-
oping more functional foods and bever-
ages packed with vitamins, minerals, and
other nutritional ingredients. Expect to
see more frequent reports on the packag-
ing of these health-focused products in

For additional information, www.VascularSci.com/seminars,
call (508) 887-9486 or e-mail mdrues@vascularsci.com 3
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HEALTHCARE PACKAGING PERSPECTIVE

A ‘fantastic voyage’
into the future

future print and Web editorial coverage
from Healthcare Packaging (HCP).

HCP readers may recognize Drues’
name from previous articles, where his
expertise—based on years of consulting
with the U.S. Food and Drug Adminis-
tration and other regulatory agencies, as
well as with biopharmaceutical, phar-
maceutical, and medical device firms,
combined with his dynamic presenta-
tions and teaching experience—give him
a unique perspective and vision.

With this issue, HCP is proud to
introduce Drues as a regulator contribu-
tor. This issue’s cover story taps into one
of Drues’ primary areas of expertise:
combination products, which he believes

are “clearly the future of medicine.”

Drues would be the first to admit he’s
no packaging expert, but his acumen
related to the future of medicine will
benefit HCP readers seeking success in
that future, whether your business pro-
vides a medicinal/therapeutic product,
or the packaging materials, machinery,
and/or services to bring such advanced
treatments to patients.

In coming issues, HCP will take a
“fantastic voyage” into forward-thinking
topics such as nanotechnology, phar-
macogenomics/personalized medicine,
regenerative tissue, and to coin a Drues
phrase, “multiple combination products.”
The journey begins on page 18. [HCP]

Taken from: Healthcare Packaging (April, 2013)
Copyright 2013, Michael Drues, Ph.D.
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PRODUCTS
Fabblulo

The advancement of medical
treatments depends in part on
education and communication.

COMBINATION PRODUCTS:

THE FUTURE OF MEDICINE

Editor’s note: With this Q&A, Healthcare
Packaging welcomes Dr. Michael Drues in
discussing issues pertaining to the future of
medicine, beginning with this issue’s focus

on combination products.

HEALTHGARE PAGKAGING (HCP): The U.S.
Food and Drug Administration’s Of-
fice of Combination Products (www.
fda.gov/CombinationProducts) was
formed in late 2002. Since then there
have been many developments and
new treatments in this area. Can you
walk us through what’s been going

on and what OCP’s role is in getting
products to market?

DR. MICHAEL DRUES: From a regulatory

perspective, when it comes to combina-
tion products, the first question that one
needs to ask is, “What is the product’s
primary mode of action, or PMOA?
PMOA essentially means, when you
put your product into a patient, how
does it work? Is it mechanical or
electrical? If so, then the product is
acting primarily as a medical device. Is
it pharmacological or biochemical? If
so, then the product is acting primarily
as a pharmaceutical (i.e., a drug). Is it
biological? If so, then the product is act-
ing primarily as a biologic.

PMOA determines the lead center at
the FDA—either CDER (drugs), CBER
(biologics) or CDRH (medical devices).

The lead center will ultimately have
“control” over the approval process of
the product. For many reasons, it is
ideal to have CDRH designated as the
lead center. Here’s how you can do it:
From a strategy perspective, you want
to argue the PMOA is mechanical or
electrical so CDRH is designated the
lead center, even if you have a drug-bio-
logic combination, 1.e., what some now
call an Antibody-Drug Conjugate (or
ADC), and there is no “obvious” medi-
cal device component as CDRH tends
to have fewer regulatory challenges.
But there are no guarantees. It's wise to
have backup or contingency plans.

On the surface, the PMOA seems like

18 | HEALTHCARE PACKAGING + APRIL 2013
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COMBINATION PRODUCTS | cover story

a straightforward concept. However,
reality is far less simple. For simple
products like the drug-eluting stent, one

cal? Biological? More importantly, does
it even make sense to ask such a ques-
tion? In other words, does it make sense

& Many complain about

can easily argue (as was done in the to try to separate mechanics, biochem-

past) that the PMOA of the DES is me- FDA can only do what istry, and molecular biology? Taken to
chanical, in that the primary action is - Congress instfuats them the extreme, is not the human body a
the stent mechanically “holding open” | todo And if you think . combination product? If so, then from a
the artery while the action of the drug regulatory perspective, the first question
on the stent is secondary in that it keeps - FDA that's n_@thlﬁg" - we must ask is, “What is the PMOA of
the artery open over time. Whether you . c‘é:mpared to Congres'si | the human body?”

A few years ago, OCP spent consid-
erable time and effort trying to develop
a “better” definition of PMOA. When
it was published in the Federal Register,
it was some 15 pages long, which begs

agree with the logic of this argument is
now largely a moot point as the prec-
edent has already been set.

However, in the future we will be

_'_.OCP does not regﬁlate
: anything Th' OCcP helps

using far more complex combination
products, the quintessential example the question, “If we need 15 pages to
being tissue engineering. For example, e - - = define anything, perhaps that’s part of
what is the primary mode of action - ._1gnat10n Ol.’ RFD : ’ e the problem! After all, as Einstein said,

of a tissue-engineered blood vessel or “If we can’t explain something simply,

indeed of a tissue-engineered human L we don’t understand it well enough.”
heart? Is it mechanical? Pharmacologi- ~ » CONTINUED ON PAGE 20

For additional information, www.VascularSci.com/seminars, Taken from: Healthcare Packaging (April, 2013)
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More important, some view those ef-
forts largely as a waste of time. Why?
Because developing a “better” defini-

tion of PMOA is akin
to rearranging the deck
chairs on the Titanic—
sooner or later, the
ship is going down!
Some within FDA
are troubled by trying
to apply the concept
of the PMOA to more
complex products. For
better or worse, PMOA
is still what appears in
the Code of Federal Regulations (CFR).
Many complain about what FDA
requires, but FDA can only do what

Congress instructs them to do. And if
you think it’s difficult to change FDA,
that’s nothing compared to Congress!
Interestingly enough, the OCP does
not regulate anything. The OCP helps,
for example, when a company submits
what’s called a request for designation,
or RFD. The company makes a case
that the PMOA of their combination
product 1s device, drug, or biologic.
OCP will consult with the other ap-
propriate centers. They will agree or
disagree with the company, and they
will assign the FDA lead center. One

» GONTINUED ON PAGE 22

AFinal Rule on current Good Manufacturing Prac-
tice Requirements for Combination Products was
published in the Federal Register Jan. 22, 2013.
The summary states, “The Food and Drug
Administration (FDA or Agency) is issuing this
regulation on the current good manufacturing

practice (CGMP) requirements applicable to
combination products, This rule is intended to
promote the public health by clarifying which
(GMP requirements apply when drugs, devices,
and biological products are combined to create
combination preducts. In addition, the rule

sets forth a transparent and streamlined regula-
tory framewark for firms to use when demon-
strating compliance with CGMP reguirements for
‘single-entity’ and ‘co-packaged’ combination
products.”

FDA received comments from requlated
entities, trade associations, and individuals, and
the agency responded to those comments, all of
which are published in the Final Rule.

Describing the Final Rule’s impact, FDA
noted, “FDA estimates that approximately 300
manufacturers of combination products will be
affected by the final rule. These manufacturers
of combination products should benefit from the

greater clarity provided regarding what regula-
tory provisions apply to their products and how
they may comply with them. For both existing
and future products, the streamlined approach
set forth in the final rule will help ensure that
CGMP requirements for co-packaged and single-
entity combination products are consistent and
appropriate, without duplicative or otherwise
unnecessary aspects. This codification of CGMP
requirements for combination products will also
help ensure predictability and consistency in the
application and enforcement of these regulatory
requirements with regard to all combination
products across FDA.

“Firms must already comply with the CGMP
requlations for drugs, devices, and biological
products, including the current good tissue
practice regulations for HCT/Ps, found at parts
211, 820, 600 through 680, and 1271, that are
applicable to the constituent parts of their combi-
nation products. The cost of this final rule would
be the incremental costs to modify or streamline
existing standard operating systems. Because this
final rule is codifying our current practice, any
firms that choose to streamline or modify existing
SOPs are doing so because the private benefits

are greater than the private costs. If some firms
choose to modify their SOPs as a result of this final
rule, the net benefits of the rule will be greater
than the costs.

"Some firms may incur one-time incremental
costs reassessing compliance with the final rule.
Because this final rule codifies Agency practice
that is described in current guidance documents
and because no new CGMP requirements are
proposed, we believe the time required would be
small and estimate it to be about 25 hours per
product. The amount of these compliance assess-
ment costs for an individual firm, and the impact
of any such costs, will depend on the number
and nature of the products the firm produces and
how the firm has applied current regulations.
Nonetheless, because the time required would he
limited, the Agency believes the impact will not
be significant on entities considered small based
on the Small Business Administration’s definition
of a small entity (500 employees for device and
biological product firms and 750 employees for
drug firms)."

To read the Final Rule, visit www.healthcare
packaging.com/go/63
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A new BCC Research report predicts the global market for combination products to
grow at a nearly 10% Compound Annual Growth Rate (CAGR) between now and 2017,
when market value is expected to reach $30.5 billion.

+ Antimicrobial catheters are expected to total $6.6 billion in 2012 and 511.7 bil-
lionin 2017, a CAGR of 12.1%.

- Photodynamic therapies as a segment should total $1.7 billion in 2012 and $2.6
billion in 2017, a CAGR of 8.9%.

- The segment made up of orthopedic applications (cements and bone substitutes)
should be valued at $2.8 billion in 2012 and $4.1 billion in 2017, a CAGR of 7.9%.

- Coronary stents are expected to have a value of $5.8 billion in 2012 and $8.2
billion in 2017, a CAGR of 7.2%.

+ Global drug-device combination products, valued at $18.5 billion in 2011, should
reach $19 billion in 2012. BCC forecasts total market value to rise $30.5 billion in 2017

of the most important roles of the
OCP is to serve as a monitor of sorts as
drug, device, and biologics folks do not
always speak the same language. OCP
tries to bridge some of those gaps.

By the way, this is not limited to the
FDA. How do you get a medical device

company and a biotech company, for
example, to come together to develop a
combination product? There are huge
knowledge gaps between industries.
Education, in my opinion, is one of the
biggest challenges in an area like com-
bination products, which is, as I have
said publicly many times over the past
20 years, clearly the future of medicine.
I don't think there is any doubt about
that anymore.

HCP: Why do you believe that to be the
case and what are the challenges with
advancing combination products?
DRUES: Slowly the rest of the world is
coming around to the notion that com-
bination products represent the future
but it is taking a long time. Here's an in-
teresting statistic from my combination
product seminar: In 2012, an estimated

after increasing at a five-year CAGR of 9.9%.

30 percent of all new healthcare prod-
ucts under development were “com-
bination products” involving medical
devices embedded with pharmaceutical
or biologics components.

As for the biggest challenges, they are
not what many may think. It is not the
technology, the regulation, the intellectu-
al property, or the manufacturing. While
those are all challenges, the biggest
hurdle is what's called “convergence.”
How do you get engineers, pharmacolo-
gists, and molecular biologists, whether
they are in industry, at FDA, or in aca-
demic research, to come together to have
an intelligent conversation about the
synergistic benefits of combining their
technologies when they may not under-
stand the other technologies and they
don’t even speak the same language?

Here’s a simple example: Engineers
look at the world from an F=ma per-
spective, whereas molecular biologists
look at the world from an A, T, G, and
C perspective. There is not a lot of over-
lap between F=ma and A, T, G, and C.
And for those not familiar with both
references, that proves my point!

SOURGE: BCC Research (www.bccresearch.com)

Most people may know lot about
medical devices, or about drugs, or
about biologics, but there are not a lot
of people who have enough knowledge
about all of these different areas to
put them together in interesting and
beneficial ways. So that, in my opinion,
is one of the things that's really holding
us back compared to what we could be
doing [to advance medical treatment].

HCP: What are some of the exciting
advances that you see in combination
products and their place in the future
of medicine?

DRUES: Combination products are clearly
an area that is gaining in momentum.
The drug-eluting stent remains the best-
known example of a combination prod-
uct, vet that technology is very much still
in its infancy. I want to be able to put
many different drugs and biologics all on
a single medical device like a stent. I am
using a stent as a metaphor for almost
any medical device. For example, mono-
clonal antibodies, a type of therapeutic
protein sometimes called a biotech-drug,
» CONTINUED ON PAGE 24
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can be put on different medical devices
to accomplish different objectives. What
we have been doing thus far in drug-elut-
ing stents has been very simple, almost
primitive compared to what we could be
and will be doing in the future.

‘What should be of interest to packag-
ing professionals are issues like sterility
and shelf life. Drugs are pretty stable
molecules. Biologics on the other hand
are very finicky, inherently unstable
molecules. How do you sterilize a plain
old bare metal stent? You can hit it
with heat, gamma, ETO, and so forth,
because you are not going to change the
stent. But once you put a drug on it, or
especially once you put a biologic on it,
all bets are off. We don't sterilize most
drugs—we manufacture them in an
aseptic process. When it comes to steril-
izing a biologic, such as a monoclonal
antibody—or a gene inside a virus (i.e,,
gene therapy) on a stent, how do we do

it? Does it make sense to even try, at least

in the conventional sense? For biologics,
sometimes changing the temperature or
the ambient lighting is enough to dena-
ture the protein. So how do you sterilize
it? There is a tremendous amount of
education that has to happen here, not
just in industry, but at FDA as well.
Now let’s think of shelf life. The
whole notion of putting a protein or
some form of gene therapy or a stem
cell (i.e., an endothelial progenitor cell)
on a device in a package and placing it
on a shelf for weeks or months is nuts.
One thing I think we will see more and
more in the future is that many of these
products are not going to be combined
in a manufacturing facility, but they
are going to be packaged separately
and combined at the patient’s bedside,
a so-called e(2) combination product.
In January 2013, FDA issued a new
guidance [see sidebar] meant to provide
clarification on cGMP requirements for
e(2) combination products, but that’s

still very primitive compared to what
I'm describing,

Here’s an example: In cardiology,
just before the cardiologist inserts the
stent—and again this is true for all these
kinds of products, not just cardiol-
ogy—the medical team is going to dip
the stent in a little vial that contains
monaclonal antibodies. Then that stent

is going to be designed to attract those
antibodies like a sponge, and hold them.

How do you make sure you have
good coverage? One way to do it could
be to design the stent to be white with
the antibody solution red so that when
you dunk this stent into the vial it could
work similarly to litmus paper in that
you could employ a color scale on the
side of your bottle that tells the physi-
cian what the concentration (a.k.a. dos-
age) is. He or she pulls it out and can
dunk it in again to attain the desired
dosage of antibody for that particular
patient. Can you say pharmacogenom-
ics for medical devices?

Another trend is a concept I coined
at FDA called “multiple combination
product,” where we have multiple drugs
and biologics all being delivered by
a single device. We are not there yet
clinically. We don’t even have many
of those products in development, but

that’s clearly a trend for the future.
These could be in the form of a liquid,
a solid, a powder, or even a gel.

‘We can deliver these multiple combi-
nation products in many different ways.
We could even use one combination
product to deliver another combination
product! For example, we could use a
drug-eluting balloon catheter (or what I
call a “biotherapeutic-carrying vehicle”)
instead of a stent. We can deliver gene
therapy or nanoparticles, the mechani-
cal equivalent of gene therapy, or a
drug inside of a nanoparticle using this
drug-eluting balloon and now we have
one combination product delivering
another combination product. That, as
we would say in Boston, is wicked cool!

The bottom line is simple: These are
all solvable problems if we think differ-
ently. That'’s the biggest challenge. We
have got to move beyond what we have
been doing in the past. We have got to
be willing to think differently. [HGP]

Dr. Michael Drues is president of Grafton,
MA-based Vascular Sciences, an educa-
tion, training, and consulting company. He
received his B.S., M.S., and Ph.D. degrees
in Biomedical Engineering from Iowa State
University. He has worked for and consulted
with leading medical device, pharmaceutical,
and biological companies, and for the FDA,
Health Canada, the U.S. and European
Patent Offices, the Centers for Medicare &
Medicaid Services, and other regularory and
governmental agencies worldwide. He is an
internationally recognized expert and keynote
speaker on cutting-edge medical technologies
and regulatory affairs and teaches graduate
courses at several universities and medical
schools. His specialties include combination
products, clinical trial design, regulatory
strategy, pharmacogenomics/personalized
medicine, and business development. He
can be reached on Linkedin®, by phone ar
508.887.9486, and by e-mail at mdrues@

vascularsci.com.
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Combination Products: Engineering and Biologics
Make Good Bedfellows

Combination products
are predicted to take
off in the next few
years, potentially
equaling 50% of all
U.S. medical device
activity. Developing
new combination products will face an
uphill battle, however, unless medical
device engineers and molecular
biologists can combine their widely
divergent talents. Michael Drues,
president of medical device consulting
company Vascular Sciences Inc.
(Grafton, MA; www.vascularsci.
com), spoke with MPMN about some
of the challenges and opportunities
associated with these devices.

MPMN: In what sense would you
consider combination products to
be the most current, yet the most
misunderstood, topic in the medical
device arena?

Drues: Probably the best-known
example of a combination product

is the drug-eluting stent, although I
would argue that the drug-eluting stent
is a very primitive, almost childlike
example of a combination product.

The quintessential example of a
combination product is what we’re
now starting to do in the area of tissue
engineering. In terms of timeliness, the
development of combination products
for tissue-engineering applications is
really, to a certain degree, a natural
progression. It represents the future
because the single biggest advantage

- of combination products, especially in

applications like tissue engineering,
is the ability to restore function that
was lost because of illness or injury.
A simple example: If a patient has a
heart attack and a portion of the heart
becomes necrotic, the simple reality
is that you can do an angioplasty,
you can put in a stent, you can put in
a hundred drug-eluting stents if you
want to, but from the perspective of
the cells in the heart that have died,
have you accomplished anything?
Absolutely not.

The best outcome that you can
hope for with current technologies is
preventing the problem from getting
worse. In the absence of something
better, palliative treatment is OK, but
we’ve faced that limitation in medicine
for decades, and it’s about time that
we get past it. Thus, I don’t want to

It Starts Here.
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simply prevent a medical problem
from getting worse; I want to erase
the damage in the heart caused by the
heart attack as if the patient never
knew that he or she had a heart attack
to begin with, for example. This is

not the next evolutionary advance

Drues: The first and most important
thing—and in some ways, the only
thing—medical device manufacturers
are going to need to do is to educate
themselves. And that’s also going to
be the most difficult thing. Right now,
there is no common language between

“This is not the next evolutionary advance
in medicine; this is a revolutionary
advance, a change in the whole ethos of
how we appmach medical problems.”

in medicine; this is a revolutionary
advance, a change in the whole ethos
of how we approach medical problems.

MPMN: To achieve such devices,
what new technology challenges
do designers and manufacturers of
combination products face?

Drues: There are plenty of challenges
to go around on all fronts—clinical,
regulatory, IP, and manufacturing. The
list is endless. But with regard to the
technology challenges from the device
perspective, the most obvious would

be getting whatever it is that you’re
trying to get to wherever it is that
you’re trying to go. That’s probably the
first thing that engineers are going to
be thinking about. But that, in many
ways, is the easy part. Dealing with
drugs or very finicky molecules like
biologics and therapeutic proteins, or
delivering genes inside of a virus on a
medical device to turn on angiogenesis
or apoptosis, for example, is just the
beginning of the discussion.

When dealing with drugs or biologics,
there are all kinds of sterilization, shelf
life, and stability testing issues. For
example, you can sterilize a bare-metal
stent with whatever you want— EtO,
gamma, heat—and the stent is not
going to change. But once you put a
drug on it—or especially once you put
a biologic on it—all bets are off. It's
almost nuts to even ask the question
of sterilizing a therapeutic protein or
a gene inside of a virus on a medical
device. Thus, how we deliver these kinds
of things is really going to change.

This is a different conversation,
but many new therapeutics are going
to be put together at the patient’s
bedside immediately prior to being
administered. Thus, the whole notion
of putting together a product in a
manufacturing facility and shipping
it across the country or around the
world and then putting it into a patient
is going to change. Many industry
professionals are going to be in for a
bit of a paradigm shift because they’re
going to find that they’re not going to
be able to do that so easily anymore.

MPMN: How must medical device
manufacturers adapt in order to
collaborate with pharmaceutical and
biologics companies?

medical device manufacturers and
developers of drugs and biologics.
Engineers are going to have to learn
to speak some molecular biology, and
molecular biologists are going to have
to learn to speak some engineering.
This is not a trivial problem. 1
remember going into a stent company
15 years ago or more and trying to
sell it on the idea of using a stent as
a delivery system for gene therapy
when they didn’t know what a gene
was. This was long before the advent
of the drug-eluting stent. On the flip
side, it would be equally difficult
going to a biotech company today
to make the same argument about
using the stent as a delivery vehicle
for gene therapy if they don’t know
what a stent is. Therefore, there’s a
tremendous amount of education that
needs to happen, both in industry and
FDA, in order to put these kinds of
technologies together.

MPMN: What new technologies,
materials, or systems will medical
device designers need to be able to
accommodate or deliver biologics?

Drues: The delivery systems that we’re
using today are sufficient—but not
ideal by any means—for what we’ve
been trying to do thus far. But what
we’ve been doing is really the lowest
of the low-hanging fruit. To get to

the much more valuable, challenging
stuff, we’re going to have to come up
with some totally new tools. In product
development, there are two strategies:
evolutionary vs. revolutionary. Most
product development is evolutionary,
or incremental improvements. But the
problem with this is that the light bulb
did not evolve from the candle; the car
did not evolve from the horse. Thus,
every once in a while you need to have
a revolutionary leap—what Clayton
Christensen at Harvard University
calls a disruptive technology—to

kick things up a few notches. And we
need to see more of that. We need

to see delivery systems that are not
simply retrofits of medical devices
that originally were designed to do
something else. Instead, what we’re
going to need are truly new, truly novel
delivery systems that were designed
first and foremost to deli.cr whatever
it is that we’re trying to deliver.




