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Changing BioManufacturing Environment
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Bio/Pharmaceutical Manufacturing Trends

« Budget Trends

 Operational Changes

« New Product Development Trends

e Process Improvements

« Capacity Constraints, 2011 and 2015
 Qutsourcing Trends

e Hiring Problems

 Vendor Budgets, Pricing, New Product Trends
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Biomanufacturers' Budget Shifts for 2011

Current Economic Situation: By what % will your 'BUDGET / FUNDING change over next
12 Months? (Biomanufacturers & CMOs, n=231)
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Change in Biomanufacturers' Budgets for 2011

By what percent do you believe your budget will change for each
of the following in 2011
0% 1% 2% 3K Ax s

"l change for each

o e ot N .+%
downstream production
e R 7%
upstream production ke
New capita amere [ .
New technologies te Triningfor operstions o N S 2% _\f 4%

& 3% 6% %

downst
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) Process development
Wew technologies to

e Operations for current procucrs N 1.5%

General budget for in-house biopharmaceutical 3.99%
manufacturing (
Hiring new operations sart NN 3.5% 6 E _

Hiring new scientific staff

Basic R&D for new therapeutic praducts

MWew facility construction

Cutsourced biopharmaceutical manutacturing [N 0.8%
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Operational Changes; Global Economics

Top Operational Changes for 2011:

% Biomanufacturers & CMOs
"Much Greater" or "Somewhat Greater”

0% 10% 205  30% 40% S0% &% 70% 2O0%
Increased focus on productivity

Increased focus on cost cutting

Increased focus on production quality

Focus on employee performance #
I
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Operational Changes; Biodevelopers vs CMO's

Top Operational Changes for 2011:

"Much Greater" or "Somewhat Greater:
"Biotherapeutic Developers vs CMOs" CMOs
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Increased focus on productivity
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Increased focus on cost cutting

Focus on employee performance

11

| I




Top New Product Development Needs

New Product Development

Areas of Interest Biomanufacturers and cMOs, 2011

(Consider new products and services suppliers develop. What TOP areas
‘do you want your suppliers to focus their development efforts on?}

Disposable product: purification
Dizposable product: probes, sensors, etc

Disposable products, bags connectors, etc

Analytical assays

31 1%

Chromatography products

29.7%

Business Confidential

13




Factors in Biomanufacturing Creating Improvements

Improving Biomanufacturing Performance

Factors Creating "Significant” or "Some" Improvements"
How much have earhfmpmuedﬂmmnyj‘artudng performance over the past 12 months?

2011 vs 2010
Overall betrer controt of process 7;'5“ >
improved downstream productinn oparatinns “EE:?- >
@ comer:. [ .

65,5%

Lse of disposable / single use devices 67.2%

Improved upstream production operations 62.B%

2
#

B1.95%
Optimized cell culture processes e 15
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Cost-Cutting Changes During Past 12 Months

"During the past 12 months, which actions has your
organization undertaken to reduce overall costs at your

-

Frrme lemented progranms 6o redude operatingoosts

Megotiated harderwith ven

Implemented programs to reduce capital costs 43.9%
Implemented operatonal excellence programs [e.g., Lean, Six 43.4%
Sigma, &) g
feduced process devalopment times and costs 42.9%
Implemented “lean manufacturing” programs 41.5%

Reduced headcount (staff) EEGEGEG_—_— 40.6%
Impl tedi tory reducti ethads(e.p., "justin time” '
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Expectations of Capacity Constraints: 5 years

Expected Capacity Constraints
I believe our facility will experience production
capacity constraints in 5 years;

HHMFMMI

¥ Year 2031
| Year 2040
B Year 2009
m Ypar 2008
15% w Year 2007
o Year 2006
 Year 200

SEevare
constralnts

Significang
constraints
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Factors Creating Capacity Constraints, 2008-11

Factors likely to create biopharmaceutical production

capacity constraints in 5 years?
Comparing 2008 - 2011 responses, (n =210)

0% 10% 20% 30% 40% 50% 60%
Facility constraints 55.4%
Inability to hire new, experienced technical and S5% 1%
production staff '2?";/_"9%
Physical capacity of downstream purification b 41.7%
equipment 263
- . . o . 27.6%
Inability to hire new, experienced scientific staff 12 2o
15.9%
21

Business Confidential




Outsourcing Issues: When Considering a CMO...

Critical Issues when Considering Outsourcing Biopharmaceutial
Manufacturing to a Contract Manufacturing Organization

(CmO), 2011
% Responding "Very important" & "Important” 035

Stick to a acheduls
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Camply with my company squality standards
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Country: Outsourcing of BioManufacturing

Destination for International Outsourcing
"Consider your facility’s current plans for INTERNATIONAL capacity

expansionoverthe next5 years (2015)." All Respondents
"Where have you been considering production outsourcing outside your own country”

0% 5% 10% 15% 20%

China
USA
India
Germany

United Kingdom

25
Business Confidential



New Hires in BioManufacturing (2011)

Where Will the New Staff be Hired in Biopharmaceutical
Production Facilities?
% Hires in 2011

Other.
B.7%

Regulatory/QA/QC
13.0%
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E

Hiring Difficulties in Operations; 2010 vs 2011

Hiring Difficulties: "Which job positions at your facility
are you currently finding it difficult to fill?"
(2011 vs 2010)

Process development staff, upstream
Process development staff, downstream
Process engineers

Downstream operations staff

29
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Vendor Segment Sales Growth Rates,

Equipment and
Instrumentation

Raw Materials
and
Consumables

Services (e.g.,
engineering,
validation, CRO)

13.2%
10%
13.7%
13.9%
12.7%

Business Confidential

16.8%

=2011
m 2010
= 2009
= 2008
= 2007

21.6%

2007-2011
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Vendors' Budget Change 2009 - 2011

Vendors' Approx Average Change in Budget

2009 - 2011
By vt percent da you beifieve yoor BUDGET and FLINOMWG will chamge for sach of the follawing evér the nest 12
manihs?
8% 6% A% % % i A% L

0%
Sales budget 3.8%
20
1.5%
Hiring new scientific staff 28%
-2E%
1.9%
Marketing b 2.2%
2.4%
1.1%
Advertising b 1.8%
B ALY
%
Basic RED for new product development 1.7%
0,1%
1.5%
New capital equipment 1.3%
2%
2a%
Hiring new commercial stat! 1.1%
3.9,
E8 L)
Hiring new operations staff 0.9%
3%
12%
In-licensing new technol D%
31
L% . © 2011 % Budget Change
New facility construction = 2010 % Budget Change
ET% W 2009 % Budget Change
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CASSOCIATES ING

Top 14 Areas of R&D and NPD for Biopharma

R&D and New Product Development Area % Vendors Engaged
Disposable/single-use bioreactor bags/consumables 40.5%
Bioprocess development/optimization svcs/modeling 40.5%
Chromatography, disposables 34.2%
Disposable/single-use bags/films 33.5%
Disposable/single-use filtration 30.4%
Animal-free media components 27.2%
Cell line optimization 25.9%
Disposable/single-use monitoring systems 24.1%
Chromatography, alternatives to Protein A 23.4%
Bioreactor control 22.2%
Culture media optimization services 20.9%
Expression systems and platforms 19.6%
Sensors and probes 19.6%
Culture media supplements 19.0%

34
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About BioPlan Associates, Inc.

— Custom market analysis in biopharma
and life sciences since 1989

— Publications, annual reports, peer-reviewed studies
— Commercialization programs

BioPlan Associates, Inc.

2275 Research Blvd, Suite 500
Rockville, MD 20850
www.bioplanassociates.com
301-921-5979
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