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Voice of Customer: Environmental Impact

Bio-Processing Dynamics: edﬁ.la,b

Alndustry-wide shift towards disposables rmesh peas, W0 B " arewen oany.
ACustomers concerned about the potential for
increased environmental impact of disposables

\

Benefit
A6 % surveyed think disposables have benefit

Barrier
A49 % surveyed regarded disposables harmful

Both
AM5% surveyed dondt see harm or benefiténet neut:
e Benefit
A Data Void Exists B B
AUnbiased studies will be critical for informed arrle-r _
decisions within companies, but currently perception Bl Benefit or Barrier

Is the reality within the biopharm industry
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We believe the worl doés
present an opportunity to do what we do best:
Imagine and build innovative solutions that
benefit our customers and society at large
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A single use platform ready to use

Solutions for flexible biomanufacturing strategies

wasie bag
Bioreactor feed and Bioreactor Cell liquid clarification Connectivity
media filtration » N filtration :
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AEnable Lean manufacturing initiatives ADeliver Flexibility
AReduce buffer consumption . ALower financial risk
AReduce setup and changeover ADecrease downtime
AReduce cross contamination
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LEAN enabled Cell Culture

Stainless Steel

Tear Down & Check

Clean In Place

Reactor Preparation Rinse Down Steam Sterilization Operations
777777 _,
: i, 7777 _
: Conlnectiolns Cool Down and Verification of Sterility
Installation .
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Single-Use Bioreactor ! ! Installation
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Single-Use Bioreactor

Lean Processing i Single Use

Unpack _
CoTnections Operations . Value adding work
i I, -
Reactor Preparation /' / Non-value adding work

Install Required non-value adding work

Set operation parameters

Reduced Steps = Saving Time, Energy, Resources
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Reasons for biotech processing
tobefnigr eener o

o/ ROIi efficiency savings
o/ Carbon footprint reduction
o/ Resource conservation

‘/ Risk mitigation from rising energy prices and water
‘/ scarcity

‘/ Staff satisfaction

Industry image
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Life Cycle Assessment (LCA)

Assess overall environmental impact

throughout a productodos | ife cycl e
Climate change

Ozone depletion
h —»k Human toxicity
(el L .
\ Photochemical smog

Carbon footprint is
a subset of LCA

A

Material Manufacturi Particulate matter
processing lonising radiation
Terrestrial acidification
Eutrophication

In“

Materlal Ecotoxicity
extraction Land occupation
gé Land transformation
Water depletion
Recycle Metal depletion
Fossil depletion
Waste
management
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Comparison: Stainless Steel and Single
Use Bioreactors

AStreamlined LCA performed by Meagan Mauter

Environmental Life-Cycle Chem Eng / Env Eng Graduate Student, Yale University

Assessment of Disposable

Bioreactors AStudy commissioned by GE Healthcare

APublished in BioProcess International
Meagan Mauter, Vol. 7, Supp. 3: p 18-29, April 2009

Reducing turn-around Reducing energy Saving over 66,000
time by 1,300 hours or consumption by liters of water per year
92% compared to 42MMBtu or 43% per equal to about 3 tanker
stainless steel year trucks

imagination at work *Estimated benefits for replacing a 500 liter stainless steel bioreactor ecoassessment coe
' withaWAVEBi or eact or E s yand 49 batched én/arladrid basis. GE Global Researcg




