
Edgar Sur – Head of OE Bayer PSB / North America

Profiting from Lean Six Sigma in Biotech



•Operational Excellence 
(OE) Culture

•Case Study on Process 
Innovation, “Disposable 
Filter”



Business Impact gained through OE

• Write-offs – 28% reduction

• Reserves – 73% reduction

• Deviations – 20% reduction

• Cycle time – 35% reduction

Note:  Business complexity increased during this period:

• Customer base – 40% increase

• Sublots – 36% increase

• SKU – 56% increase



What is OE?

It is more than an initiative or set of tools:

- A way of doing business…

- A philosophy of always challenging the STATUS QUO…

- The next step in achieving WORLD CLASS…

• Operational Excellence helps PS to support business growth 

and profitability

• Change Leadership is the largest single factor for success

• Empowered Employees accelerate the change into a true OE 

culture
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• 5S Pilot 

launched

• Formalize 

process of 5S 

with monthly 

assessments

• 5S launched 

in 8 Areas

• Launched 

Lean Training 

Program

• OE expertise 

hired

2005

Berkeley

2004

Berkeley

But for us….we have “lived” OE since 2004

2006

Berkeley
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2007

Berkely
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Emv

Seattle

Berlin

2008
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Emv

Seattle
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Beijing

Shiga

BMS 

(Pittsburgh)

2009

NA Cluster:
PSB Supply 

Centers

Beijing

Shiga

Medrad

Mishiwaka

Myerstown

Shawnee

BMS

• 5S level of 

97% sustain.

• 1st OE Fair

• Launched OE 

Fundamentals 

Training

• Launched 

Wave 1 and 2 

of Lean Six 

Sigma (LSS) 

Black Belt (BB) 

and Green Belt 

(GB) training

• Start of PS OE 

WW

• Implemented 

Kanban 

systems in 7 

production  

areas

• 2nd OE Fair

• 1st OE 

Storyboard 

Competition

• W3 and W4 of 

LSS GB 

training

- Myerstown +

Mishiwaka

participating

• 3rd OE Fair

• 2nd OE 

Storyboard 

Competition

• W5 and W6 of 

LSS Green Belt 

training

- Myerstown +

Mishiwaka +

Bejing +

Shawnee +

BTS, BMS

participating

• W7 of LSS GB 

training in 

Myerstown with 

BMS and BTS

• 2nd place in IQPC

• 4th OE Fair

• 3rd OE St. Board 

Competition

• 3 Waves of LSS 

GB training 

• 1 Wave of LSS 

GB training 

(Asia)

• Launch Lean 

Master Program

• Bayer CCT 

Platform OE -

exchange: BMS, 

BCS and BTS

• Benchmark 

within the 

Industry

Only Bayer site that delivers Internal Lean Six Sigma 

Green Belt and Black Belt Training 



Cultural Change Starts at the Top

Investment 

in 

Employee 

Training 

was one of 

the key to 

Success!!!

Current Status:

4 Master Black Belts

7 Black Belts

41 active Green Belts

98+ trained (GB/BB)

PSB OE delivers 

internal LSS training 

for Champion/BB / 

GB/YB including:

BMS, BTS,

Shawnee (AH), 

Myerstown (CC),

Mishiwaka (DC), 

and Beijing (PH)

Top Management in OE Fundamentals Training



4 OE Fairs (2006, 2007, 2008, 2009) and Reward and Recognition Events

Showing what’s Important



Summary 

Operational Excellence is successfully integrated 

into PS-Biotech and North America:

- Leadership commitment is visible, setting directions and 

priorities

- Employee involvement is given through:

• Training, Kaizen Events, Workouts, OE fair, Best 

Practice Sharing, Storyboard competition…..

- Other Sites leverage our Lean Six Sigma Black Belt / 

Green Belt Training and view us as a benchmark

- Business Growth and Profitability by results supported



Back Up Slides



 Reduced Documentation: 

• Eliminated solution preparation Master 
Production Records (MPR) and replaced with 
SOP/Label 

• Eliminated equipment cleaning MPRs and 
replaced with Label 

 Created new MPR Template/Started BPR 
Optimization Efforts:

• Eliminated redundancies; Reduced # of 
pages/entries

• Better flow with actual process and SOPs

Benefits:

Process improvement

Documentation

577050Total

250015Solution MPRs 

77013 FFD

11009Media

140013Purification and 
Plasma

Reduction in 
BPRs/Quarter

MPRs 
Eliminated

Product Supply Biotech 11/7/2007 35Organizational Update

Visual Alignment between SOP and BPR 

allow operators to use both hand-in-hand 

easier

Align BPR with SOP 

Product Supply Biotech 11/7/2007 34Organizational Update

New BPR Format

New format improves clarity, flow and review through visual alignment, shading and 

layout.  Instructions, data and initials always go in the same place.  Any entry field 

is left white to highlight missing entries.

Instructions

Data

Initials

White fields

Instructions 

shaded

Product Supply Biotech 11/7/2007 36Organizational Update

The team added pictures for 

tasks that are hard to explain in 

just writing. 

The example to the right 

removed three pages of hard to 

follow text and replaced it with 

four pictures and four 

sentences.  

The new process is much easier 

to follow leaving little room for 

misinterpretation.
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The team added pictures for 

tasks that are hard to explain in 

just writing. 
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follow text and replaced it with 

four pictures and four 

sentences.  

The new process is much easier 

to follow leaving little room for 

misinterpretation.

SOP Revisions 



11
Fermenter Turnaround

May 2007

3.  SMART Goals

Clear goals and objectives have been established to communicate to the 

operators prior to each turnaround helping establish direction and a 

common vision for each team member

12
Fermenter Turnaround

May 2007

4.  Rewards

Team has established a rewards and recognition plan to reward good 

behavior and help make successful turnarounds a habit

Process improvement
 Avg. Fermenter Turnaround was reduced 

by 50%  

Benefits:

• Idle time reduced by 60%

• Increased productivity by 10%

• Increased capacity of KGFS to support 
KGPF transition plan 

Fermentation
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Fermenter Turnaround
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1.  Visual Tracking / Accountability

A visual tracking tool has been established to review in morning

huddles and shift hand-offs – tool will have responsible individuals 

assigned for each major task of a turnaround and will be reviewed daily

9
Fermenter Turnaround

May 2007

2.  Communication Plan

Operating mechanisms have been established to drive communication 

before turnarounds, during and after turnarounds

Where

When

Who

16
Fermenter Turnaround

May 2007

Examples of Visuals
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Product Supply Biotech 11/7/2007 36Organizational Update

Safety: Unsteady Position (1)

Previous situation Current situation

Vertical saw
unsteady

Maintenance 
Area

It is secured 
on the floor

Product Supply Biotech 11/7/2007 38Organizational Update

Safety – Extinguisher out of position 

Maintenance 
Area

Previous situation Current situation

The area is outlined and the 
extinguisher is correctly 
signaled.

Product Supply Biotech 11/7/2007 40Organizational Update

Sort, Sweep and Safety - Storage Room

Current situation

The area has been cleaned and 
re-organized

Maintenance 
Area

Previous situation

The filters were stored without 
organization. 

Some box were also on the 
floor.

Product Supply Biotech 11/7/2007 39Organizational Update

Simplify - Spare Parts

Previous situation Current situation

The spare parts are 
organized and 
labelled.

Maintenance 
Area

Product Supply Biotech 11/7/2007 32Organizational Update

Packaging

Warehouse

Q.A Packaging

Engineering & Maintenance.

Supply Chain

Clinical Samples

Administration

Regulatory Affairs

Customer Service

Information Technology 

Quality Assurance

Quality Control

Before path

After path

5S Initiative in Rosia led to 

OHSAS Certification 



Example from Fermentation

Process improvementProcess improvement

“Increase of Efficiency in Production “

 Moved from a 0.2 micron to a 0.1 micron for 
added mycoplasma safety 

 Sterilization cycles cut 3 hrs → 0 hrs

 Clean-up and prep cut 2.5 hrs →20 min

 Eliminated safety risk of large stainless steel 
housings

Benefits: 

• ~ $1,113,921  annually in savings

Standard Media 

process hose

Standard 

Media 

process 

hose

Absolute 0.45 

pre-filter (PES)

Absolute 0.1 

micron final 

filter (PVDF)

 Avg. Fermenter Turnaround was reduced 13.2 
days → 6.3 days/fermenter  

Benefits:

• Idle time reduced by 60%

• Increased productivity by 10%

• Increased capacity of KGFS to support 
KGPF transition plan 

Example from Fermentation
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Example from QC Labs

 Reduced/Eliminated select QC Testing

Benefits: 

Annual Results:

• Fermentation Solutions (1500 samples)

• Vimentin Direct/Harvest (1800 samples)

• Picogreen (1100 samples) 

• HPPS Post-pasteurization Micro sample 
(Eliminated) 

• Benefits:  $300,000

Process improvementProcess improvement

 A Kaizen improved the TAT of Capping Assay

 Reduced TAT from Median of 15.3 Days 

to 3.5 Days (Current Performance 9 Days)

 Reduced sample volume (30L of UFTCF 
annually)

Benefits: 

• Cost avoidance:  $2.5 million less exposed 
material

UFTCF Capping TAT

Apr. 2006 - Mar. 2007
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Monthly Avg.

Num. Smpls.

Example from QC Labs

“Increase of Efficiency in Production “



A Disposable Filter Case Study

Jennifer Maynard – Head of OE SC Berkeley



Doing the same thing over 
and over again and 
expecting different results.

Albert Einstein 

Innovation in its simplest form 
is thinking and doing things 
differently (opposite of 
insanity)



Same wheels turning or Re-inventing 

Einstein Innovation

<1%

Pure Genius

Resources – High

Adaptive Challenge

Development

Scientists, R&D

Product Innovation

Edison Innovation

>30%

Systematic

Resources – Medium

Technical Problem

Six Sigma

GB BB MBB Projects

Process Innovation

Everyone Innovation

>70%

Collaborative

Resources – Low

Technical Solutions

Lean Workouts/Kaizens

Process Innovation

http://images.google.com/imgres?imgurl=http://www.toastmasters.org/OtherImages/Teamwork.aspx&imgrefurl=http://www.toastmasters.org/MainMenuCategories/FreeResources/QuestionsaboutLeadership/Teamwork.aspx&h=286&w=320&sz=57&hl=en&start=6&tbnid=zbbx9ZMAzjBgcM:&tbnh=105&tbnw=118&prev=/images%3Fq%3Dteamwork%26gbv%3D2%26hl%3Den
http://images.google.com/imgres?imgurl=http://www.culture-war.info/Einstien.jpg&imgrefurl=http://www.culture-war.info/relativity.html&h=712&w=647&sz=21&hl=en&start=4&tbnid=dxQpa47uGPrJaM:&tbnh=140&tbnw=127&prev=/images%3Fq%3Deinstien%26gbv%3D2%26hl%3Den


Value Networking & Forms of Innovation

• Value Networking is all about 
extending our network beyond our 
current perceived boundaries

• By doing so we immediately 
increase our knowledge base, are 
able to leverage critical resources, 
and as a result can achieve 
innovation more efficiently

Supplier 2a

Supplier 2

Process 1 Process 2 Process 3 Process 4 Process 5

Customer 1

Customer 1a

Customer 4

Customer 5

Customer 6

Customer 2a

Customer 1b

Customer 2

Customer 3

Supplier 6

Supplier 1a

Supplier 1b

Supplier 1

Supplier 3

Supplier 4

Supplier 5

Standard Focus (Internal)

- Product Improvements and New 
Products 

- Service Improvements and 
Breakthroughs 

- Technology Improvements and 
New Core Technologies 

- Forecasting Improvements 

- Productivity Improvements 

- Quality Improvements

- Speed / CT Improvements, 
including Faster Adaptation 

- Effective Use of Information 

- New Services Delivery Capacity 

- Integration of Solutions & 
Systems 

- New Delivery Mechanisms 

- Technology Breakthroughs 



Points to Consider

1. In our Fast Moving Global Industry, Knowledge and Innovation
are the most sustainable competitive advantage

2. We must drive innovative ways of reducing costs of existing 
products to feed our pipelines – focusing on process innovation

You Cannot just Cost-Cut your way to Prosperity – Learn 
from other industry's mistakes

3. Most organizations emphasize innovation as their top priority but 
they rarely have a roadmap to act on it 

4. Innovation from Suppliers is typically the least costly, least risky, 
and often the fastest to implement

5. Most Initiatives driving innovation in our organizations are central 
focused and leave a large gap to the potential benefits

Vision without Execution is Hallucination



Project Why?

- We often have limited internal resources 
who could focus on other areas of 
improvement 

- Filtration is not our core competency 

- Suppliers are driving innovation in the 
service area such as validation support 
and delivery/replenishment systems 
which most organizations have minimally 
leveraged

Most Biopharma and Biotech organizations have existing product lines 
that are mature in their pipelines.  For these products we need to 
focus efforts on process innovation to streamline and reduce total cost 
for our current manufacturing.  Filter Supplier Innovation can be 
leveraged to drive this type of process innovation because:

I nnovat ion Curve Bayer vs. Filter  
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And

- Filters are a high cost component which can be reduced 
significantly by bringing in new technology (i.e. reduced filter 
sizes, combination filters, replacement of columns, etc)

- It allows us to make non-biased decisions with all strategic filter 
suppliers side by side – looking at Total Cost of Ownership 
(TCO) rather than unit costs

- Filter suppliers innovation is increasing at an exponential rate 
(1.5 new products/week) – in order to keep up with the 
technology and get the most out of our suppliers we need to 
challenge them and work as a team to drive innovation in our 
systems

- It builds better working relationships with our suppliers

- It allows us to have an overall site-wide filter strategy which can 
be aligned with global strategy for filter negotiations



Making the Link

• Leveraging Supplier 
Innovation gets the ball rolling

• This helps provide process 
innovation for the customer’s 
products

• The process innovation drive 
total cost down which increase 
revenues

• The increased revenues are 
used to feed the product 
pipeline or customer product 
innovation

• This process is like a closed 
circuit – if the loop is broken 
the current stops

Supplier 

Product 

Innovation

Customer 

Product 

Innovation

Customer 

Process 

Innovation

Supplier 

Process 

Innovation



Return on Investment

Notice that a 5% decrease in 

material costs relates to a 30% 

increase in ROI

Labor

$700,000

Sales

$5,000,000

Cash

$300,000

Accounts 

Receivable

$300,000

Inventories

$500,000

Overhead

$800,000

Materials

$2,300,000

($2,185,000)

Cost of 

goods sold

$3,800,000

Return on 

investment 10.0%

Asset

Turnover

Rate 1.25

Sales

$5,000,000

Total assets

$4,000,000

Current

assets

$1,100,000

Fixed assets

$2,900,000

Other Costs

$800,000

Sales

$5,000,000

Sales

$5,000,000

Sales

$5,000,000

(13.0%)

(1.26)

(10.3%)

(515,000)

Divided by

(3,685,000)

Plus

(Minus)

($475,000)
(3,685,000)

Plus

Divided by

($3,975,000)
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*Example Taken from World Class Supply Chain Management

Process Innovation driven by 

suppliers can significantly 

decrease your material costs



Process Innovation - TCO

Process Innovation drives down 
total cost which can dramatically 
impact bottom line

- Better Process Design

- Acquisition Cost

- Processing Cost

- Better Asset Utilization

- Quality Cost

- Downtime Cost

- Risk Cost

- Cycle Time Cost

- Conversion Cost

- Non-Value Added Cost

- Supply Chain Cost

- Post Ownership Cost

- Transaction Cost

- Inventory Carrying Cost

TCO Savings 

Examples





Filtration Case Study:

Team Mission:

We will optimize filter 
applications and systems 

at the Berkeley site by 
leveraging internal and 

external technical 
expertise with a focus on 

reducing total cost, 
improving quality and 

regulatory compliance and 
reducing cycle times. 



Define – Business Case/Objectives

1. Reduces Cost

• Proven results of 50% for applications that have not been 

significantly changed in last two years

2. Drives Process Innovation

• Reduce adsorption of critical inputs

• Increase yield of critical outputs

• Improve safety

• Reduce space

• Improve cycle time



Define – Business Case/Objectives

3. Leverage Resources and Expertise

• Suppliers are the experts of their products

• Suppliers can provide a different perspective and outside eye

• Suppliers have validation expertise – one of the limited 

resources for most projects – leveraging their resources can 

improve project cycle times 

• Many validation services are already part of total service 

package price

4. Second Sourcing

• When we are single sourced not only do we incur risk but we 

lose negotiation leverage



Measure - Filtration Assessment/Selection

• Full Kogenate site assessment performed Assessment 
presentations to Leadership team and key stakeholders

• Included TCO analysis of each filtration step:

- Current filter and cost

- Proposal from each supplier and BTS where available

- Tier 1, 2 and 3 savings / costs

- Regulatory requirements

- Validation requirements

- Timeline

- Support/resources required 

• Additional Projects/savings

• Further recommendations / next steps

- Tubing assessments

- Further – in-depth filter assessments

- Assessment – Early supplier involvement in protein 
free process

- Inventory Replenishment systems

- Validation support

Matrix Example
Filtration Assessment Matrix

Mediafiltration

Opportunities for 

improvement
Recommendation

Opportunities for 

improvement
Recommendation

Opportunities for 

improvement
Recommendation

Opportunities for 

improvement
Recommendation

Opportunities for 

improvement

Recommen-

dation

Tier 1 savings 

potential

Tier 2 savings 

potential

Tier 3 savings 

potential

Other 

Benefits

Regulatory 

Requirements

Validation 

requirements

Estimated 

Implementation 

Time

Estimated 

Implementation 

Costs

Pre 

filtration

Filter 

media

Pall Ultipor N66 cartridge

0,45 µm nom.

AB2NB7WPH4 - 

08644694-382594020 

5 x 20"

since May 2006 -> 3 x 

20"

3,628 $265.11/PCE $961,819

Limited total throughput 

due to Nylon media 

(comment Markus 

Longerich: this statement 

contradicts to the 

recommendation on the 

right side)

Experimental filter 

media screening

Reduction of filtration 

area and time

Filtration steps 

oversized

1. Level*: stay with Ultipor 

N66 cartridges / Reduce 

number of cartridges from 5 

to 3 (same size) -> already 

implemented in May 2006

2. Level**: change to 1 x 

NP8UEAVP1G capsule -> 

filter area reduction = 38 % / 

or eliminate prefilter totally 

when using Supor UEKV as 

sterile filter

Newer filter provides 

higher flow and 

throughput

Experimental filter 

media screening for 

selection pre/final filter

Change to Millipore 

Express PES

Very low pressure drop 

in filter media over the 

whole filtration step

Very low specific filtrate 

volumes

No alternative filter 

media validated -> 

dedicated to Pall

Stay with current media

Reduce number of cartridges to 

2x20" (filter area reduction = 33 

%)***

Increase specific flow rate: 

Filtration time = 2 h***

Select additional filter media 

from different suppliers

Experiments to determine min. 

filter area & achievable flow rate

Scale up studies

Base case: Stay with current 

filter medium and reduce 

number of cartridges to 2

Select additional filter media 

from different suppliers

Experiments to determine 

min. filter area & achievable 

flow rate with current filter 

medium + additional filter 

media

Scale up studies

$250K filter media 

savings in B60 by 

reduction to two 

cartridges (own 

calculations)  (based 

on current status)

Savings in B55  --> 

?

Filter media savings 

(or costs) when 

chose second 

supplier -> ?

Possibly additional 

filter media savings 

when negotiating 

with second supplier 

-> ?

Reduction of 

supplier dependency

Pre 

filtration

Filter 

housing

Millipore stainless steel 

cartidge filter housing

max. # of cartridges: 5

Cartridge length: 2x10"

Serial No: 95PW03699-...

Pressure: 150 PSIG

D.O.M: November 1995

N/A N/A N/A

Presterilized capsule 

filters for reduction of 

contamination risks 

Large stainless steel 

housings

1. Level*: Stay with current 

stainless stell housing

2. Level**: change to 1 x 

NP8UEAVP1G capsule

Pressure gauges lack 

required precision

No sight glases on top 

of filter housings to 

control for air bubbles 

Stay with SS-housings but 

assess alternatives

Install pressure gauges from 0 - 

30 PSI and sight glases

Base case: Stay with SS-

housings

Assess handling and 

ergonimic aspects of SS-

housings (process 

observation)

Assess product losses 

conducted with current 

housing design (process 

observation)

Check availability of smaller 

housings (adapted to 

reduced filter area)

Install pressure gauges from 

0 - 30 PSI and sight glases

Product loss saving 

potential -> ?

Labor cost saving 

potential -> ?

Potential for 

reduction of working 

accidents -> ?

Steril 

Filtration

Filter 

media

Pall Ultipor N66 cartridge

0,2 µm nom.

AB2NR7PH4  - 08644570-

382590000

3 x 20"

since May 2006 -> 2 x 

20"

NP7NFP16G capsule 

assemblies including 

connections, hoses and 

rinse bag

3,240 $311.99/PCE $1,010,848

Limited total throughput 

due to Nylon media 

(comment Markus 

Longerich: this statement 

contradicts to the 

recommendation on the 

right side)

Experimental filter 

media screening

Reduction of filtration 

area and time

Filtration steps 

oversized

1. Level*: stay with Ultipor 

N66 but change to 2 x 20" 

encapsulated assembly 

(including connections, hoses 

and rinse bag) -> already 

implemented in May 2006, 

however, due to change to 

NF-format filter area 

increased

2. Level**: change to Supor 

UEKV capsule assembly 

(Polyethersulfon membrane 

material in ultipleat design)

Newer filter provides 

higher flow and 

throughput

Reduce filter area

Recommendation: 

Millipore Express PES

Experimental filter 

media screening for 

selection pre/final filter

Very low pressure drop 

in filter media over the 

whole filtration step

Very low specific filtrate 

volumes

No alternative filter 

media validated --> 

dedicated to Pall

Stay with current media

Harmonize to Ultipor N66 3NF7 

(30") cartridges (higher filter 

area per unit)

Reduce number of cartridges to 

1 x 30" (filter area reduction = 

25 %)***

Increase specific flow rate: 

Filtration time = 2 h***

Select additional filter media 

from different suppliers

Experiments to determine min. 

filter area & achievable flow rate

Scale up studies

Base case: Stay with current 

filter medium + capsule 

format and reduce number of 

capsules to 1x30"

Select additional filter media 

from different suppliers

Assess elimination of pre-

filtration conducted with new 

filter medium (e.g. Pall Supor 

UEKV)

Experiments to determine 

min. filter area & achievable 

flow rate with current filter 

medium + additional filter 

media

Scale up studies

$400K filter media 

savings in B60 by 

changing to 1 x 30" 

capsule (same filter 

medium)  (own 

calculations) (based 

on current status)

Savings in B55  --> 

?

Possibly additional 

filter media savings 

when negotiating 

with second supplier 

-> ?

Reduction of 

supplier dependency

Steril 

Filtration

Filter 

housing

Millipore stainless steel 

cartidge filter housing

max. # of cartridges: 5

Cartridge length: 2x10"

Serial No: 95PW03699-...

Pressure: 150 PSIG

D.O.M: November 1995

since May 2006 -> 2 x 

20"

NP7NFP16G capsule 

assemblies including 

connections, hoses and 

rinsing bag

N/A N/A
Losses due to 

contamination

Integrated and 

presterilized capsule 

filters assemblies to 

reduce contamination 

risk

Large stainless steel 

housings (cleaning)

1. Level*: change to 2 x 20" 

encapsulated assembly 

(including connections, hoses 

and rinse bag) -> already 

implemented in May 2006

2. Level**: change to Supor 

UEKV capsule assembly

Presterilized capsule 

filter safes prep time 

and mony

Disposable assembly 

design including 

capsules, connectors 

and pre-sterilization

Pressure gauges lack 

required precision

No sight glases on top 

of filter housings to 

control for air bubbles 

Consider changing to capsule 

format 

Consider pressure gauges from 

0 - 30 PSI and sight glases

Base case: Disposable 

capsule housings

High level assessment of 

capsule format versus SS-

housings (economic 

efficiency, product savety, 

handling etc.)

Consider pressure gauges 

from 0 - 30 PSI and sight 

glases

Product loss saving 

potential -> ?

Potential for 

reduction of product 

contamination based 

write offs -> ?

Labor cost saving 

potential -> ?

B60: 

Diameter: 1/2"ID tubing 

Lenght: up to 27 m

Number of tubes: 2

-> Status since May 

2006?

Tubings and vents are 

assembled and 

autoclaved in house. 

Few operators are 

qualified to create 

assemblies. 

Tubing assembly leaks 

cause significant 

losses.

Tubing assembly 

design to be formalized 

and purchased 

preassembled and 

presterilized -> already 

implemented in May 

2006

Time consuming 

multiple connections -> 

failure prone

Reduction of labor set-up by 

pre-assembled filtration kits 

(prefilter, sterile filter, tubes, 

connections) -> already 

implemented in May 2006

Significant pressure 

drop in the tubing

Decrease tubing 

pressure drop

80 - 90 % pressure drop 

between sterile filter 

and bags (B60A, B60B)

Investigate current status of 

tubings in B60

Increase tubing size between 

sterile filter and bags (e.g. 3/4")

and/or decrease length of tubes 

(3 - 5 m)

or increas number of tubes from 

2 to 4

Develop optimal hose lengt, 

diameter and material 

considering specific 

boundary conditions (set up, 

space, handling) together 

with plant engineering and 

manufacturing

Determine meaningfull limit 

of pre-assembling (stay with 

capsules or including hoses, 

connections, etc. ?) 

considering costs, 

preparation times, 

contamination risks etc.

necessary 

improvements to 

realize savings in 

filter consumption 

no tier 1 saving to 

be expected

Potential for 

reduction of product 

contamination based 

write offs -> ?

Labor cost saving 

potential -> ?

Manual connections fixed 

under laminar flow hood 

using cable ties

-> Status downstream of 

sterile filter since May 

2006?

Substantial set up time

Multiple failure points 

due to multiple 

connections

Complete Filter-Filter or 

Filter-Bag assemblies

Time consuming 

multiple connections -> 

failure prone

Reduction of contamination 

risk by using preassembled, 

sterilized filter and bag 

assemblies

Kleenpak Connectors to 

reduce hold time and 

contamination risk, QC 

testing and labor

Disposable assembly 

design including 

capsules, connectors 

and pre-sterilization

Determine meaningfull limit 

of pre-assembly (see above)

Assessment of different 

connection possibilities 

(sterile quick connectors, 

presterilized manual 

connections, sterile welding) -

> separate project

Additional costs to 

be expected when 

extending the limits 

of purchased 

assemblies

Potential for 

reduction of product 

contamination based 

write offs -> ?

Labor cost saving 

potential -> ?

Filter Gelman 4251/4250 

(Acro 50) - 08643264-

38216800 - Flow 

Solutions 

16,200
$341.81/CS - 72 

Pce/CS
$76,907

Many small Acro 50 

vents that must be 

operator tested

Change to pretested P grade 

Acrodisc 50 to reduce 

integrety testing and labor

Process observation to assess 

optimization potential

Process observation to 

assess optimization potential

Direct cost saving by 

reduction of number 

of vents -> ?

Media stored in 2400 L 

bags located in bins. 

Bag/bin design and 

handling currently 

optimized in 

ProcEng&ManufSci 

project. (Wooiliam Beh, 

Ed Cheng) - 

Significant losses due 

to media bag leakage 

and contamination

Improve bag design to 

allow unfolding without 

wrinkling

Process 

Improve

ments

Equipment 

hold up

Filter housings may not 

be completely purged

Gentle pressurization with air 15 

% below capillary inlet pressure 

enables complete evacuation of 

the filter housing

Separate pressure lines at each 

filter housing requied

Filter housings may not 

be completely purged 

(source: Observation 

from Operational 

excellence)

Assess losses due to 

incomplete filter purging

Improve equipment/ 

procedure/process if desired

Media saving 

potential based on  

purging -> ?

Tubing between 

sterile filter and bag

Connections

Vents

Bags

2005 Pricing

Preliminary Assessment
Merged 

recommendation

BHC Berkeley:

Previous investigations

BTS (Nov. 2005)

Process and media investigations
Status quo 

B60
Step

Sartorius (March 2006) Pall (April 2006)

Supplier reviews

Millipore (Date ......?)
2005 Spend

2005 Annual 

Usage (PCE)



Media

Bulk Media 

Prefilter

Bulk Media Final 

Filter

Current 

Process

4 x 20: 2 x 20: 0.2 micron pore size

New 

Process

1 x 30: 2 x 10: assembly 0.1 micron pore size

Bulk Media

Prefilters Sterile Filter

HPPS

Measure - Media Process

•Significantly tighter pore size

•8 log mycoplasma reduction rating

•50% reduction in square footage

•Fully Disposable System

•$1.1M hard savings



Analyze - Filterability Trails

Media Filterability trials

-Two suppliers selected per 
project

-Min five membrane types tested 

-100 different trains/configurations 
were tested in five areas

-Small disc and medium capsule 
trials were conducted

 Both suppliers recommended similar trains confirming their original  

recommendations in all areas

 Both suppliers had similar results and both showed a >50% reduction 

could be achieved in most areas

 Minimal in-house validation was required due to disposable system

 Minimal regulatory impact (annual reportable) therefore no hold of 

product or waiting for approval to implement

 Team could implement and realize savings this year with full support



Analyze - Decision Matrix

Project 

Type
Supplier Tier 1 

savings

Tier 2 

savings

Tier 3 

savings

Customer 

Service

Quality / 

Safety

Total 

Benefit

s

Regulator

y Impact 

on project

Validatio

n Impact 

on project

Risk to 

Business

Realized 

Savings

Total 

Efforts

Level of Importance g

Identified Goals i

1
Same Filter Media - Reduced Surface 

Area
Media Pall 1 3 1 9 3 2 1 3 3 1 2

2
Different Filter Media Type and 

Reduced Surface Area
Media All 1 3 1 3 3 2 1 3 3 3 2.6

3

Different Filter Media Type and 

Reduced Surface Area - Keep separate 

but move pre-filter to capsule

Media Pall 3 3 9 9 3 3.3 1 3 3 3 2.6

4
Combined Pre and Post Use Filter - 

Eliminate Pre-Filter 
Media Sartorius 9 9 3 3 3 4.8 1 3 3 3 2.6

5
Combined Pre and Post Use Filter in 

Capsule
Media Sartorius 9 9 9 3 3 5.4 1 3 3 3 2.6

6
Combined pre and post use and 0.1-

micron final filter to improve safety
Media Sartorius 9 9 9 3 9 8.1 1 3 1 3 2.2

Benefit Effort

I.D 

No.
0.25 0.10 0.10 0.45 1.00 1.000.10 0.20 0.30 0.20 0.30

Benefit  vs Effort  Project Se lection Plot

0 .0

1 .0

2 .0

3 .0

4 .0

5 .0

6 .0

7 .0

8 .0

9 .0

1 0 .0

0 .0 2 .0 4 .0 6 .0 8 .0 1 0 .0

Effort

B
e

n
e

fi
t

Narrowing Down the 

focus and 

experiments

X

XY

X

Y

Y

Y



Improve - Results

Media Filters
• 0.2 micron to a 0.1 micron 

• Sterilization cycles 3 hrs – removed

• Clean-up currently 2.5 hrs – cut to 20 min

• Safety risk stainless steel housings – removed

• Reduced square footage and haz waste >50% 

• Material Savings ~$1,000K annually

HPPS Filters
• Moved entire train disposable 

• Eliminated 3.5 hrs prep and cleaning time

• Reduced square footage and haz waste by 

>45%

• Safety risk SS and HWFI – removed

• Material Savings ~$250K

Vent Filters
• Reduced column tanks vent change 

out frequency from each run to every 6 

months.

• Reduced usage and haz waste by 

>75% 

• Reduced setup, clean-up time 1344hrs

• Material Savings ~$150K annually



Control - Sustainability

• Berkeley Site:

- New Media, HPPS, Cell Sep and Vent filter trains fully 
validated, Media and Vent fully implemented

- Revised Documentation to proceduralize change

- Project fully commissioned to process owner

- Performance of filter being tracked for effectiveness for 
30 day and 60 day report out period

- 3 additional filter projects have been launched or scoped 
with a combined savings opportunity of >$5M

• Purification, PF process, UF API Projects launched 
after proof of concept was achieved



Control - Sustainability

• Berkeley Site:

- New ergonomic holders were fabricated for new filters

• Eliminated past safety concerns

- Waste Reduction achieved and monitored - eliminated nearly 2 tons of 
hazardous waste

- Supplier training sessions being scheduled to further optimize processes

• Better partnering with suppliers and better mutual understanding of 
their products

- Team received visual recognition with story board posted on site and internal 
website

- Team was a 2007 Berkeley Project of the Year Winner

- Team was a Bayer Special Recognition Award Winner

- Team was honorable mention at 2007 IQPC Process Excellence Awards

- Team was selected to present to Bayer Board of Directors 2007 Global OE Project 
of the Year Finalist



Control - Sustainability
• Other Site:

- Project was shared with multiple sites once pilot project was complete 
and results were achieved

• Other sites are planning to start assessment phase of projects in 
2008 and 2009

• Industry Wide:

- The success and methods for this project were also shared with the 
industry

• Bioprocess International Sept 2007 Issue:  Supplier Innovation is an Imperative

• Speaker at Feb 2008 APICS Golden Gate Chapter Forum “Supplier Innovation is an 
Imperative”

• Key presentation at Feb 2008 PDA Annual Conference in Colorado Springs “Accelerating 
Innovation Through Value Networking”

• Guest Speaker APICS Biotech Conference Sept 11 2008 “Improving Healthcare Quality 
and Cost with Six Sigma and Lean Manufacturing”

• Speaker BMD Summit, Dec 8-9 2008 “Leveraging Supplier Innovation – a Disposables 
Case Study”

• Filtration Supplement Biopharm Manufacturing Dec 2008 “Utilizing Supplier Assessments 
to Accelerate Innovation”



Where to Now – Next Steps

Standardized the process and repeat the process

• Partnered with Product Supply Biotech Procurement to 

formalize Supplier Innovation Roadmap in two step workout

- Formal process and tool box for driving supplier innovation

- Formal operating mechanisms to support high level 

projects

- Launched two new initiatives following roadmap 

1. Calibration Services Consolidation – In-Progress

2.  Warehouse dock to stock
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