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What is the promise
of biologic medicines?

What is the promise of biologics?

BIOSIMILARS BY BOEHRINGER INGELHEIM

Biologics are complex, large-molecule medicines
cultured inside living cells.

BOEHRINGER INGELHEIM

1

Boehringer Ingelheim has been
manufacturing biologics for over 35 years.3
Biologics have
transformed the lives of
millions of people with
effective, highly targeted
treatments for2:

Cancers
(lung, colorectal, and others)

• Fifteen of the top 20 pharmaceutical
Rheumatoid arthritis

companies rely on Boehringer
Ingelheim as a contract manufacturer
of their biologic medicines.3
• In fact, three of the top 20 biologic
medicines available today are
manufactured by Boehringer Ingelheim.3

Plaque psoriasis

Crohn’s disease

and many more.

These complex medicines are expensive to produce,
therefore the high cost can keep them out of reach
for some patients.
2

What is the promise of biologics?
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WHAT IS A BIOSIMIL AR?

A biosimilar is a biological product that is highly similar
to and has no clinically meaningful differences from
an existing FDA-approved reference product.
1

THE US FOOD AND DRUG ADMINISTR AT ION
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Biosimilars: Keeping the
promise of biologic medicines.
“Biosimilars are safe, effective treatment options,”
according to the FDA.4 Congress approved an
abbreviated approval path—The Biologics Price
Competition and Innovation Act (BPCIA)—in 2009.4
“This pathway was established as a way to provide
more treatment options, increase access to lifesaving
medications, and potentially lower healthcare costs
through competition,” the FDA explains.4 The first
biosimilar in the US was approved in 2015.5
The promise of biosimilars—more access to
life-changing treatments for more people—is just
beginning to be fulfilled. Read on to learn more
about them.

What is the promise of biologics?
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Biosimilar
means quality.

Biosimilar means quality.
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Biosimilars are tested
hundreds of times during
production to ensure purity,
stability, and potency.

Biologics and biosimilars are produced using a
sophisticated, highly technical, multistep process.2,7

6

Biologics and biosimilars are cultured in living cells.1
No two batches are exactly alike, even from one batch
of a reference biologic to the next. That’s why the
term “generic” can’t be applied to a biosimilar.1

Step 1: Small Scale
A high-quality biologic or biosimilar
is cultured and extracted from
living cells by a robotics system.

Step 2: Large Scale
The biologic or biosimilar cells
are grown to a significant
volume in bioreactors.

Step 3: Purification
The biologic or biosimilar goes
through mulitple purification
steps, such as filtration
and chromatography.

Step 4: Packaging
The biologic or biosimilar is
securely packaged in sterile vials,
syringes, or auto-injectors.

And that’s why rigorous quality controls are so
important. Biosimilars are tested hundreds of
times—including daily checks—to ensure purity,
stability, and potency.6

Biosimilar means quality.
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Today’s assays are so sensitive,
a biosimilar maker can often
characterize the reference
molecule more fully than when
it was first introduced.

4
Reference biologic US test results
Same reference biologic EU test results
Biosimilar BI test results
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Assays and other tests have evolved over the
past 20 years, becoming far more sensitive.8
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These tests include amino acid composition

US

analysis, nuclear magnetic resonance testing,
mass spectrometry, peptide mapping,
Complement Dependent Cytotoxicity assays,
Antibody-Dependent Cell-Mediated
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Cytotoxicity assays, reverse signaling assays
and many more.9
The increased sensitivity of tests can mean a
deeper understanding of key qualities of the

Similar N-glycans by oligosaccaride mapping (HILIC HPLC)

reference molecule compared to when it was

In this test, the profile of the biosimilar (bottom) matches different

first made.8

batches of the reference biologic so closely, they resemble matching house
keys—and fit the same “lock,” the receptor site in the human body.10

Biosimilar means quality.
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REFERENCE BIOLOGIC

BIOSIMILAR

Testing is extensive
and exacting.
Physicochemical, structural and
functional tests confirm similarity.11
When the drug is harvested from the
culturing medium during the purification

SAME
Manufacturing
Process A

process, the result is a biologic medicine
that is typically 98 - 99% pure.12

Inactive
Ingredients A

Biosimilar makers must test even
the remaining 1 - 2% of impurities

AMINO ACID
SEQUENCE
SAME
MECHANISM
OF ACTION

to ensure the biosimilar aligns with
the reference product in every
possible respect.12

T HE IMP OR TA N T SIMI L A R I T I E S
The FDA allows minor differences in clinically inactive components.
What’s more important are the similarities: the reference biologic
medicine and the biosimilar have the same amino acid sequence
and the same mechanism of action.1

Manufacturing
Process B
Inactive
Ingredients B
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Biosimilar means
proven efficacy.

Biosimilar means proven efficacy.
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Let’s look at the totality of evidence.
Traditional, small-molecule generic drugs require bioequivalence tests

ADD’L
CLINICAL
S T U D I E S 16

to gain approval, which typically take about 2 years.1,13 Reference biologic
medicines can take 10 years or more to develop, requiring rigorous and
costly de novo testing of efficacy and safety.14

CLINICAL
PHARMACOLOGY

Biosimilars, however, take 7-8 years to develop.15 As biologics, they
are complex and difficult to characterize, requiring more extensive
data than generics, but are less time-consuming and costly to
develop than reference biologics.16
NON-CLINICAL STUDIES

The FDA looks at the totality of evidence to demonstrate
the safety, purity and potency of a biosimilar candidate.16

A N A LY T IC A L ( T HE F OUNDAT ION)

Biosimilar means proven efficacy.
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Extrapolation:
Improving patient access
to biologic medicines.
Part of the FDA’s abbreviated pathway for biosimilar
approval is based on the concept of extrapolation.16
Extrapolation means that a biosimilar may be
clinically tested in one indication, and from that
approval, safety and efficacy may be extrapolated
for additional eligible indications — indications for
which the reference biologic has already been tested
in clinical studies and approved.16
FDA guidelines recommend testing in the most sensitive
indication for which the reference biologic is prescribed,
using a homogenous patient population. This helps to
identify any response variations rapidly and definitively.17

CLINICAL TRIALS IN
ONE INDICAT ION:

E X TR APOL AT ION TO
ADDIT IONAL INDICAT IONS:

NON-SMALL CELL
LUNG CANCER

OVARIAN CANCER
COLORECTAL CANCER

Biosimilar means proven efficacy.
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IS E X TR APOL AT ION RE A SONABLE?

In the European Union, where biosimilars have
been available since 2006, there have been
over 700 million patient days of treatment with
biosimilars with no new safety or efficacy concerns
that were not already known for the reference biologic.

18

Biosimilar means proven efficacy.
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Is a biosimilar interchangeable with its reference biologic?
When a biosimilar is designated as “interchangeable” by the FDA,

to produce the same clinical results in any given patient and does not

the pharmacist can substitute it for the reference biologic without

increase safety risks or decrease effectiveness compared to using the

calling the doctor first (rules may vary from state to state).1

reference product without switching.1

The FDA requires additional clinical data to gain an interchangeability

If a product is administered more than once, the sponsor will need to

designation. After demonstrating that a product is biosimilar to the

conduct switching studies to prove that patients can be moved from

reference product, the sponsor must conduct additional clinical trials.

the reference biologic to the biosimilar drug and back with no adverse

These additional trials must demonstrate that the biosimilar is expected

consequences, including immunogenicity issues.19

SWITCHING STUDY
REFERENCE PRODUCT

BIOSIMILAR
Study to show that patients can be moved from the reference biologic and back, with no adverse consequences, including immununogenicity issues.19

Biosimilar means proven efficacy.
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All FDA-approved biological products,
including reference products and biosimilar products,
undergo a rigorous evaluation so that patients can be assured
of the efficacy, safety, and quality of these products.
16
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Biosimilar
means choice.

Biosimilar means choice.
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Biologics created new treatment
possibilities. Biosimilars make
them more accessible.2
We believe more choice and better affordability
will benefit the healthcare community as a whole,
giving doctors more prescribing options and, in
some cases, offering patients access to biologic

PROGRESS FOR PAT IENTS: EUROPE LE ADS THE WAY

Biosimilars in the EU: Increased access
• The first biosimilars were approved in the EU in 2006.20
• More than 40 have been approved by the European Medicines
Agency (EMA).20
• Since 2006, patient treatment with biologics in the EU has
increased by as much as 100%.21

medicines for the first time.
Biosimilars in the US: More challenging, but with huge potential
• The Biologics Price Competition and Innovation Act was passed
in 2009.19
• The first biosimilar in the US was approved in 2015.22
• As biosimilar approvals continue to grow, litigation has slowed
availability. However, rapidly changing policies and legislation
are creating a mandate for change.23,24
• While the US healthcare system differs from that in the EU,
the value of biosimilars in the US is seen as similarly promising.21
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Biosimilar means
sustainability.

Biosimilar means sustainability.
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Biosimilars: A step towards
a healthier system.
The EU has had biosimilars since 2006.
The result? Access to life-changing medicines
has increased and prices have dropped.25

PAT IEN T S BENEF I T...

Since biosimilars were introduced

...AND THE SYSTEM MOVES
TOWARDS SUSTA INABIL I T Y

Biosimilars are not generics. Generics are

in the EU, patient treatment with

Biosimilars could cut healthcare

small-molecule drugs. They take about 2 years

biologics has increased by as much

spending in the US by $40-250 billion

and cost $1-2 million to develop13, whereas

as 100%,21 while overall prices have

by the year 2025, according to the

biosimilars are large and complex. They take

dropped an average of 30%.25

Rand Corporation.26

7 to 8 years and cost $100-250 million
to develop.15
But forecasts for the US (from the Rand
Corporation, Deloitte and others) all point
in the same direction: the Biosimilars Act
is expected to deliver more access to new
medicines while curbing costs.26,27

When we give clinicians alternative versions of approved biologics, we
help innovation reach further–we replace exclusivity with sustainability.
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Biosimilar
means experience.

Biosimilar means experience.
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It takes experience to
make a biologic medicine.
Biologic medicines are made in a highly
technical, multistep process. The process

Boehringer Ingelheim has a breadth of experience.

requires a huge investment in infrastructure.
It involves hundreds of quality control steps.
And it demands deep experience in science
and technology.3

Family-owned and research-driven

Over 35 years of experience

since 1885.28

in biotechnology.3

Making biologics as a contract

Manufactured 29 biologics for 15

manufacturer since 1995.

of the top 20 pharma companies.3

3

Biosimilar means experience.
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Experience means delivering.

TRUST WORTHY PARTNERS

INVESTING FOR TOMORROW

We control our supply chain by working

We believe in preparation. The latest example?

exclusively with certified, auditable partners.29

Our newly expanded, 300,000 square foot
plant in Fremont, California.31

SUPPLY CH A IN IN T EGR I T Y
We are dedicated to ensuring patient safety and
end-to-end supply chain security. We employ
current industry standards for product verification
measures based on mass serialization and tamperresistant packaging. And we pledge to conduct a

PROACTIVE AUDITING
Our production plants operate under CGMP
(Current Good Manufacturing Practice
regulations enforced by the FDA).3

thorough and vigorous investigation of incidents
that lead to violations of supply chain integrity
and aggressive prosecution.29

S TAT E- O F -T HE-A R T A S S AYS

SOPHIST ICATED INFR ASTRUCTURE

We invest in the latest scientific methods

Our four global sites each offer a complete

to ensure the purity, safety, and efficacy

biomanufacturing technology chain, from

of every drug we make.30

cell culturing to sterile packaging, under
one roof.32

Visit BioXcellence.com to learn more.

Biosimilar means experience.
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Biosimilar means
more than molecules.

Biosimilar means more than molecules.
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At Boehringer Ingelheim, we believe in value through innovation.
To us, that means listening, learning, and leading.

SHARING MOLECULES
LISTENING TO PAT IENTS
What do patients and their
caregivers need? We ask them
to make sure we’re delivering
the right biosimilar solutions.

Our scientists developed
opnMe.com to share well-

SPREADING KNOWLEDGE
WORKING WITH BIOPHARMA

characterized molecules with
fellow researchers—so we can
all get smarter together.33

Fifteen of the top 20 pharmaceutical
companies rely on us to bring their
biologic medicines to the world.3

When people understand
biosimilars, they’ll be
onboard—that’s our belief.
It’s why we helped found
the Biosimilars Forum and
other educational groups.34

COLL ABOR AT ING ON RESE ARCH

COMMUNICAT ING W ITH DOCTORS

HELPING OTHERS

Cancer research is a team effort. We work

We participate in a multitude of medical

Making More Health helps micro-entrepreneurs

with the Sarah Cannon Research Institute,

conferences and communities to stay current

around the world build and spread good ideas

Yale University, and others to find answers.

with physician concerns.

for local healthcare.38

35-37

Our promise.
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QUALITY

PROVEN EFFICACY

CHOICE

We adhere to rigorous standards at every

Biosimilars are proven to work in the same

Biosimilars give doctors more treatment

stage to produce quality medicines. Biologics

way as an approved reference biologic with

options. And they give more patients access

manufactured by Boehringer Ingelheim are

no clinically meaningful differences in safety

to life-changing treatments, in some cases

used with confidence to treat millions of

or effectiveness.

for the first time.

patients worldwide.

Our promise.

BIOSIMILARS BY BOEHRINGER INGELHEIM

SUSTA INABIL I T Y

EXPERIENCE

MORE THAN MOLECULES

High-quality biosimilars are critical to the

Boehringer Ingelheim has been a pioneer in

Patients living with complex or chronic

sustainability of the US healthcare system,

biologics for over 35 years. Fifteen of the

diseases are on a journey. We believe in

by making care more affordable.

world’s top 20 pharma companies rely on us

doing all we can to improve the quality

to make their biologic medicines.

of each and every life we touch.
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