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Executive Summary

e  This market report summarizes the results of HTStec’s global Pharma, Biotech and Academic
Research web-based benchmarking survey on the use of design of experiments (DOE) in assay
development (AD) carried out in June 2009.

e The study was initiated by HTStec to meet the specific needs, interests and focus of the survey
sponsors. The objectives were to examine: 1) how widely DOE approaches in AD are used; 2) what is
the current level of understanding of DOE; 3) what views people hold about DOE and its benefits; 4)
what success has been achieved; 5) which aspects of DOE are problematic; and 6) what restricts its
wider implementation today. Equal emphasis was given to soliciting opinion from Pharma, Biotech
and Academic Research segments, in both North America and Europe.

e The survey looked at the following aspects of DOE used in AD, as practiced to date (2009) and in
some cases as predicted for the future (2011): whether AD is a bottleneck in respondent’s
organizations; the time taken to develop assays and the number of different combinations of assay
conditions investigated using the traditional approach; number of assays developed per year and
failure rates; what determines when AD is complete; primary applications areas of assays developed,
and their use elsewhere in drug discovery; current level of knowledge and use of DOE; main benefits
of DOE; reasons that have most prevented use of DOE; frequency of application of DOE to the
development and optimization of assay conditions; whether DOE has resulted in any cost savings in
AD; attempts at DOE using manual pipetting; which vendor’s automated liquid handlers have been
used, and which are most wanted for DOE; familiarity with commercial DOE software packages and
approaches; the need to integrate DOE software packages using Microsoft Excel; levels of DOE design
used; importance of drivers in adopting DOE; what is most needed to drive wider uptake and greater
use of DOW; what a next-generation liquid handler designed for DOE must accommodate; target
types most successfully investigated using DOE; current view on DOE adoption and expected future
change in number of assays optimized using DOE over the next few years; current and future
spending plans on DOE-related automated liquid handling; DOE software and training; DOE training
status and preferred training type; and areas beyond AD where respondents plan to implement DOE.

e The survey questionnaire consisted of 28 multi-choice questions and 1 open-ended question. In
addition, there were 7 questions related solely to survey demographics. The survey collected 68
responses (64 complete and 4 partially filled out) from 48 different organisations.

e  Survey responses were geographically split: 53% North America, 44% Europe: and 3% Asia (excluding
Japan).

e  Survey respondents were mainly drawn from persons/groups actively engaged in the lead discovery,
particularly AD, primary screening and/or profiling of assays. This included individuals/groups with
experience of DOE that have investigated DOE’s application in AD for HTS, and others involved in AD
that have chosen not to use DOE or are considering using DOE in the future.

e Respondents came from 15 different Large Pharma; 13 University/Research Institute/Government
Labs; 11 Medium-Small Pharma; 5 Academic Screening Centers and 4 Biotech Companies.

e Survey respondents represented: 20 Primary Screening Labs; 19 Labs with Multiple Drug Discovery
Roles; 10 Assay Development Labs; 6 Other Labs; 4 Hits-To-Leads Labs; 3 Life Science Research Labs;
3 Basic Research Labs; 2 Secondary Screening Labs; and 1 Lead-To-Candidate Lab.

e  Most survey respondents had a senior job role or position which was in descending order: 16
Section/Group Leader; 12 Senior Scientist/Researcher; 11 Director; 10 Research Scientist; 7 Principal
Investigator; 5 Lab Manager; 2 Professor; 2 Department Head; 2 Other; and 1 Vice President.

e  Survey results were expressed as an average of all survey respondents. In addition, where appropriate
the data was reanalyzed after sub-division into the following 5 survey groups: 1) Large Pharma; 2)
Medium/Small Pharma & All Biotech; 3) Univ. Res. Inst. & Gov’t Lab; 4) Europe; and 5) North America.

e  43% of respondents reported AD was a problem in their organisations and gave feedback on their
approach to compressing AD times without compromising on quality.

e The median AD time using the traditional approach (changing one setting at a time or sequential
design) was 3-4 weeks for a biochemical assay and 1-2 months for a cell-based assay.

e A median of 5 assays were developed per lab per year, with a median failure rate of 5-10%.

e A median of 6-10 different combinations of assay conditions (factors) were explored using the
traditional approach to AD for both biochemical and cell-based assays.
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Respondents ranked AD was complete when assay quality parameters and the desired assay window
were achieved.

The main purpose of the majority of assays developed was primary screening (HTS); most of these
assays were subsequently used in secondary screening.

The current level of knowledge of DOE of the majority of respondents was reasonably familiar.

The main perceived benefit of DOE in AD was faster assay optimization.

The reason that most prevents wider use or consideration of DOE was its too hard to implement.

DOE is currently routinely applied in the development and optimisation of a median of <5% of all
assays developed.

The overall median cost savings that have resulted from using DOE in AD were 2 fold.

Around 50% of respondents have attempted DOE using manual pipetting, with a median of <25% of
their total DOE work done manually.

Beckman Coulter automated liquid handlers were the vendor’s platform most respondents have
attempted DOE on, and the platform they most plan to use for future DOE.

Familiarity with available commercial DOE software packages and approaches was generally low.
Respondents using and/or familiar with DOE have for the most part: 1) found the need to integrate
different DOE software packages using Microsoft Excel or a similar tool; 2) are concerned that
commercial DOE software can lead to illogical biology recommendations; 3) used mainly fractional
factorial and full factorial levels of design and made only limited use of surface area design.
Thorough evaluation of assay variables was ranked the most important driver when considering
adopting DOE.

Better understanding/greater knowledge of DOE was rated most needed to drive wider uptake or
greater use of DOE.

Access to multiple reagents was rated most needed in a dispensing system to drive wider uptake and
greater use of DOE.

A future next-generation automated liquid handler designed for DOE must have compatibility with
384-well microplates or higher density; support a median total assay volume range of 5-10uL or
lower volume; and support a median of at least 8 different assay reagents.

DOE approaches to AD were viewed most applicable to biochemical assays, and less suited to cell-
based assays.

The target types most successfully investigated using DOE were biochemical assays (enzymes).

DOE approaches need to be applicable to cell-based assays (GPCRs) to stimulate wider interest
and/or encourage greater use in AD.

The majority view of respondents on DOE adoption was to continue current usage unchanged.

The median expected future change in the number of assays optimized using DOE approaches over
the next few years (up to 2011) was a minor increase (0-25% rise).

The median spending per survey respondent’s lab on DOE today (2009) was none for automated
liquid handling and none for DOE software and training. Estimated spending on DOE in the future
(2011) is however predicted to increase significantly.

A bottom-up model was developed around the respondent’s use of DOE in AD and their spending on
DOE to estimate the global Pharma-Biotech market for DOE-related automated liquid handling, and
DOE software and training. The total market in 2009 for DOE-related automated liquid handling, and
DOE software and training were estimated to be $28M and $4M respectively. The segmentation of
these markets and CAGR estimates for 2011 was made.

The current DOE training status of the majority of respondents was never been formally trained.

The most useful DOE training was believed to be an integrated approach on-site.

Optimising liquid handler dispensing settings was the area other than AD where the most
respondents also plan to implement DOE.

Feedback on unmet needs and general comments on the use of DOE in AD were documented.

The full report provides the data, details of the breakdown of the responses for each question and the
estimates for the future (2011). It also highlights several interesting divergent responses between the
different survey groups.

HT'Z‘ tec © HTStec 2009 DOE In Assay Development Trends 2009 FOC Page 3




Table of Contents

EX@CULIVE SUMIMIATY «iiiiiiiii e eeeeie ettt e et e e e e et e e e e et eeaa e e e e e e taa e e e e e esba e e e e e eas s e e e e e eea s e e e et eaa e e e e eenaa e s eeeeennaeeeeersnnnns 2
LI Y o] F=T o X e Y 4T o1 (3PP PPRSRRRRPRS 4
Survey Methodology

Main Group Activity & Response to the Survey...
Respondent’s Company or OrganiSatioNal OFigiN .......... i i uuueueeeeiieieeieeeeaeaeeaeeae e aas 7

Respondent’s Breakdown by Organisation & Main Group Activity....
Respondent’s Geographic Origin

LGRS o X 4T LY oY A o] o TN o T N
Respondent’s Main Group Activity
Is AD a Problem in Respondent’s Organisation

Approach to Compressing AD Times Without Compromising on QUAlITY ......ceevviieiiiieeiieieeeieeiieeeeeeeeeeeeeeeeeeeeeeeeseeeeesseeeeerennees 12
Time Taken to Develop Assays Using Traditional Approach....

Number of Assays Developed Per Year and % Failure Rate
TYPICAl CAUSES OF AD FailUIS eeieiieiiei e ettt ettt et ettt ettt ettt ettt ettt eee et e eeeeeeet et e e e e eeeeeeessessesesesennnnnnns
Number of Assay Combinations Routinely Investigated ....
What Determines When AD is Complete
Primary and Additional Application Areas of Developed Assays (1) ....
Primary and Additional Application Areas of Developed Assays (2) .
Summary of Survey Findings (1)
Current Level of Knowledge of DOE ....
Perceived Main Benefits of DOE..
Current Level of Use of DOE
Reasons for Not Using or Considering DOE
Frequency of Application of DOE to AD.....
Savings That Have Resulted From Using DOE in AD ....
Attempts at DOE in AD Using Manual Pipetting
Use of Vendors Automated Liquid Handlers for DOE ..
Familiarity with Commercial DOE Software Packages or Approaches
Need to Integrate DOE Software Packages Using Microsoft Excel
Concerns about Commercial DOE Software
LeVels Of DESIGN USEA iN DOE ..cceeiiiiiiiiiiiieiiieieeeteeeteeeeeeeeaaeaeasaeesssssssssssssnssssssssssssnsssssssssssssssssasssssasss s e s
Summary of Survey Findings (2)
Importance of Drivers When Considering Adopting DOE...
What is Most Needed to Drive Wider Uptake and Greater Use Of DOE .......ccciiiiiiiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeeeessessssssessssssssnssnnes 35
What is Most Needed in a Dispensing System to Drive DOE
What is Needed in a Next-Gen Automated Liquid Handler For DOE (1)
What is Needed in a Next-Gen Automated Liquid Handler For DOE (2)
View on Applicability of DOE Approaches to AD ...
Assay Target Types & DOE (1)
Assay Target Types & DOE (2)
Current View on DOE Adoption

Expected Future Change in Number of DOE Optimized Assays
Estimated Spending on DOE for AD (1)
Estimated Spending on DOE for AD (2)
Automated Liquid Handling for DOE in AD - Market Estimate....
DOE in AD Software & Training = Market ESTIMATE .........uuuuuuuuuuerueeuenueeeeeenennnnnnnnnnnnnnenennennnnnnnnnnnnnnnnnnnnnnnnnnnan s
DOE Training Status & Preferred DOE Training
Areas Other Than AD Where Respondents Plan to Implement DOE
Unmet Needs & Other COMMENTS ON DOE........cuiiiiiuiiiieiiieuuerieeeeauerrrnrrereeaeena————————————————————.—————————————aaoo s
SUMMATY OF SUIVEY FINAINGS (3) 1uuuuuuuni e s s s e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeeeaaaaaaaeaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaes

HT'Z‘ tec © HTStec 2009 DOE In Assay Development Trends 2009 FOC Page 4



General Information on HTStec and HTStec’s Trends Market Reports

HTStec Limited an independent market research consultancy founded in September 2003 whose focus
is on assisting clients delivering novel enabling platform technologies (liquid handling, laboratory
automation, detection instrumentation and assay reagent technologies) to drug discovery and the life
sciences. Over the past 6 years HTStec has published 47 market reports mainly on drug discovery
technologies and authored 27 review articles in Drug Discovery World.

HTStec’s Trends reports owe their origins to the need by developers and vendors of new enabling
technologies in drug discovery to get up-to-date relevant market metrics on which to base informed
business decisions.

Typically focused on a specific market niche or segment, in many cases overlooked or frequently
misunderstood by broader market studies.

Investigations are mainly initiated in response to a sponsor’s specific requests.

HTStec’s extensive experience of the market, both as a Pharma End-User and working for a major Life
Science Tool Provider ensures the industry relevance of the market research collected.

Based entirely on web-based feedback from potential customers typically drawn mainly from Pharma
and Biotechs, although increasingly University and Research Institute labs are also being researched.
Produced extremely rapidly and typically published within 3 weeks of starting the collection phase.
Reports are short, concise and focused on giving readers the basic data, analyzed in several different
ways.

Limited to reporting the main findings alone, without exhaustive discussion on the relevance of the
results.

Market estimates are mainly based on bottom-up calculations and usually avoid attempts to forecast
widely beyond the next 2-3 years. Full details on the derivation of market estimates are given so
readers can apply their own factors and easily make alternative estimates if they prefer or know
better.

Owing to the sensitivity of some of the data collected, all reference to the origin of participating
companies is removed, data is pooled to get an industry average and the anonymity of all
respondents fully preserved and guaranteed.

Unlike alternatives HTStec’s Market Surveys and Report are aimed at giving readers, information they
want and can rely on, not information they don’t need, cannot easily discern or is of dubious
authenticity.

HTStec aims to be the premier global provider of highly focused market research on enabling
technologies in drug discovery.

To get information or to request free executive summaries of published reports please contact
john.comley@htstec.com.

HTStec Limited is a privately owned UK Company, registered in England and Wales Number 4875933.
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