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Process Solutions serves manufacturers of
small and large molecule drugs

Difference between small and large molecule drugs

Large
Molecule
(Biologics)

Small

Molecule

Made or derived from chemical

Production . Production Made or derived from living cells
synthesis
Costs Inexpensive to manufacture Costs Expensive and complex to
manufacture
Classification Easy to characterize, predictable Classification D|ff|cu|t_ to characterize,
unpredictable
Application Primarily taken orally Application Primarily taken by injection
Example Antibiotics Example Monoclonal antibodies (Erbitux)

Sales potential for Life Science in large molecules is 5x bigger than in small molecules
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We are the industry leader and a trusted
partner to drug manufacturers
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Process Solutions overview

Business Profile

Customers Pharmaceutical and Biotech Process il
manufacturers, including CMOs Solutions Life
sales Science

Products that support the drug
manufacturing process throughout
the entire value chain

Highest quality Services

Reliable supply Innovation

B Large molecule | Small molecule

Value proposition = Improved Lowered costs

Sales: €1.1 bn*

[ ‘ productivity
| = Reduced risk compliance

Regulatory

*2012E
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We are critical to the production processes of
noth small and large molecule drugs
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ST Large Molecule I
Grow the cells, Remove contaminants Ensure drug is stable,
express the protein (many steps) pure and consistent

Chemicals used to conduct . .
. . Remove contaminants Ensure drug is stable,
Active Pharmaceutical (few steps) ure and consistent
Ingredient (API) synthesis P P
o =y
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Detailed product offering: small molecule
drug production

pe =y
‘,&“_‘ Small Molecule -4 By
y W Ahm o
Make Purify Formulate l
= We sell more than 400 = We sell chemicals, reagents = We sell products that
chemicals and other raw and filtration devices convert the drug into final
materials for APl synthesis form for drug delivery, i.e.

= Products are used to recover

tablet, parenteral, infusion,
= All are fully documented and and concentrate the drug P

: . . etc.
in compliance with GMP*

guidelines

* Good Manufacturing Practice
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Bioavailability: helping customers to optimize
drug delivery and release

Merck KGaA
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Case study: Small Molecule Drugs

Customer
challenge Patients are demanding rapidly orally dissolving

(

tablets rather than swallowing oral pills

solution

Life Science

Parteck ODT, an excipient for orally dissolving

v

tablets that provide fast-acting medication with
a taste patients enjoy

Value to

customer

Differentiation in a generic market, optimal

Q

drug delivery and release, simplified process
steps
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Detailed product offering: large molecule
drug production

fi?” e Large Molecule Eﬂ.'__‘
l

= We sell cell culture products, = We sell filtration devices, = We sell high quality
which include media, chromatography resins and salts and sugars that ensure
supplements, and single-use buffer chemicals the stability and biological
bioreactors - Main purpose: to remove activity of final drug

» Products help to support cell contaminants and purify
growth & protein expression drug

o1
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Most of our large molecule business is

around purifying the protein

Merck KGaA

Darmstadt - Germany

Example: Downstream Bioprocessing

Contaminant removal

Cell debris

— Spent media

— Virus / Bacteria

— Mycoplasma

2 D Monoclonal
- antibody (protein)

— Bioreactor

» Goal: capture, pure and

sterile protein (drug)

» Downstream processing
can involve as many as
20 steps depending on
the drug

Remove contaminants and
isolate protein after it is

expressed in bioreactor

*|llustration
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We are critical to the process, but represent a
small percent of a customer’s COGS

Cost of Biologic Drug Production ‘

Labor, overhead
other operating —‘ Consumable
costs products from
Life Science
and competitors

We represent a low percentage of the cost of adrug

even though our products are critical

to the drug’s quality and safety

10
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Our customers are demanding better cell
culture media solutions

Case study: Large Molecule Drugs

Customer

challenge
6 while reducing variability and improving

Drive higher yields in upstream bioprocessing,

consistency between manufacturing batches

Life Science
solution Cellvento, chemically defined cell culture media
/ that is free of animal-derived products
Merck KGaA
Darmstadt - Germany
Value to Llfe
customer Improved cell growth, lot-to-lot consistency, Science

( ) faster time-to-market
) &

11
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The small size of viruses make them
challenging to remove from biologic drugs

Case study: Large Molecule Drugs

Customer

challenge
6 especially during scale-up to large

Viruses are challenging to identify and remove,

commercial volumes

Life Science

solution _ _
7 Viresolve viral clearance products

Value to

customer
( ) which improves manufacturing productivity and
-

Safe and effective viral clearance solution

ensures the safety and quality of drugs

12



Merck KGaA

Darmstadt - Germany

Life Science Information Day

We are the only company to span the entire
value chain of our customers

Life Science L{% 1 sm;%m oty (- sartorius
nnnnnnnnnn

Pharmaceutical Chemicals

Cell Culture

Filtration

Chromatography”

Biomonitoring

¢0L0“ 0

Single-Use Manufacturing

*Process Chromatography for MAbs & recombinant drugs

13
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Current trends support process solutions

pusiness model

Merck KGaA

Darmstadt - Germany

Implications of Industry Trends on Process Solutions

Higher protein yields

Need for higher performing purification and
single-use products

d;‘ Need for improved
&% formulation & drug delivery

Enhanced bioavailability to ensure best drug release

Emergence of cell-culture
N based vaccines

Entry of biosimilars

Develop products that help reduce time-to-market
compared to egg-based manufacturing

Market expands, new customer base develops

Single-use manufacturing

Develop innovative solutions that change approach
to small-scale manufacturing

f- Higher quality / increasing
' regulation

)
)
)
)
)

Need for high-quality products, improved analytics
and regulatory support

14
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Increased operational flexibility and versatility
with single-use solutions

Single-Use (Disposable) manufacturing solutions

Mobius FlexReady Key benefits

» Eliminates time and cost of cleaning
and validating equipment
» Reduced time to setup manufacturing

processes, less downtime

» Easily adaptable to different products

Increased flexibility, = |Lower capital investment

while reducing the capital, time = Reduced environmental impact

and costs for manufacturing drugs

Flexibility of single-use products driving adoption in clinical and small-scale manufacturing

15



Merck KGaA

Darmstadt - Germany

Life Science Information Day

Case Study: Smart Flexware single-use
flowpath

Case study: Smart Flexware

Customer

challenge _ _ _
6 are labor intensive, expensive

Manual, single-use assemblies

and create lot-to-lot variability

Life Science
solution Smart Flexware fully integrated

/ assemblies

Value to

customer Simpler to operate, lower cost

( ) and fewer quality issues
"bd

16
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We have a clear strategy for future growth

Business strategy '

0 Protect and grow core franchises
Extend leadership through
Innovation

Expand business model with
value-based services

17



Life Science Information Day

Conclusion

Market

Leadership

Quality
Products

Poised for
Growth

Merck KGaA

Darmstadt - Germany

We are the clear market leader
serving the drug production market —
over two times bigger than our next
largest competitor

Our products are critical to improve
customers’ productivity, reduce their
risk, & ensure regulatory compliance

Underlying trends should strengthen
our market and create higher demand
for our products

aaaaaaaaaaaa

Science
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