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hat is your company’s IT Strategy for

R&D and how effectively is that strat-

egy helping drive your company’s

success? There are nearly as many an-
swers to those questions as there are companies in
the biopharmaceutical industry.

Drug discovery and development relies critical-
ly on good information to support creativity and
well-balanced progression decisions; yet often the
IT organizations and systems used to support
R&D have evolved piecemeal over time. This is
true for big pharma seeking to support multiple
locations, large science staffs, and numerous ex-
perimental technologies. It’s also true for small
biotechs whose IT systems grow erratically, cob-
bled together in bursts to support each new instru-
ment brought in house.

Compounding these challenges are other much-
discussed pressures such as: shrinking IT budgets;
the constant churn of new research technologies
(HTS, various omics, etc.) whose IT demands are
difficult to predict; and big pharma’s sudden quest
for ‘biotech-like’ speed by loosening ties between
individual research areas. In the latter case, one
might ask if an R&D IT strategy spanning multiple
research areas is still meaningful.

We believe developing an R&D IT strategy for
biopharmaceutical enterprises — whether compre-
hensive or more limited in scope — is a vital exer-
cise. It’s the key tool for identifying important
company goals, aligning IT strategy with those
goals, and producing an implementation roadmap
which, among other things, clarifies how depart-
mental IT systems should interact to support the
strategy.

What has changed in recent years — because of
the pressures cited above — is the notion that strat-
egy can be sharply separated from deployment ac-
tivities. For a great many companies, the line
between strategy and tactics is necessarily blurred
by pressing time and resource constraints. Tessella
understands this. Even major projects today gener-
ally must start showing outputs from the strategy
study in 6 weeks or so; on some projects Tessella’s
‘agile development” approach may start almost im-
mediately, for example, quickly tackling risk miti-
gation requirements (e.g. data mirroring) that can’t
wait while the longer-term strategy is being worked
out.

Identifying major goals and
winning trust from stakeholders
are critical steps in strategy

development

It is instructive to consider the R&D IT strategy

creation process. Essentially, it’s an exercise to de-

termine goals and decide where an organization
should put its shared IT resources. The examples
below illustrate the scope and kinds of questions

Tessella clients tackle:

« One company may decide to maximize its out-
sourcing activity and therefore build IT systems
around widely-used industry standards to facili-
tate data exchange and external collaboration.

« Another may seek a better technical solution for
sharing and mining data across disciplines inter-
nally, such as tools to find relationships between
proteomic data and targets.

« A big client might have 160 discovery systems — of-
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ten the residue of mergers and acquisition — and
the challenge is to decide which are important.

Defining these goals and solutions, and priori-
tizing implementation projects are the keys to suc-
cessful strategy building. Early identification of
risks from hard-to-maintain legacy systems, some
of which may rely upon the knowledge of just one
or two staff, is another key requirement. Experi-
ence has shown the need to upgrade or replace
these has a significant impact on sequencing the
work in any project.

At this stage, gaining the trust of R&D leaders is
critical and best achieved by establishing clarity
around strategic goals. This requires sharing of in-
formation between projects and sites. Our experi-
ence has shown this will only happen if senior
R&D leaders demand that projects go beyond their
own immediate operational needs when recording
and organising their results.

It is also important to hit key, early milestones
so stakeholders will stay with you while you deliv-
er the foundational systems which will later ex-
tend benefits to their functional areas. Tessella’s
agile development approach allows rapid delivery
of business benefit by allowing information users
and creators to collaborate and find the best
means to reach a defined and shared business
objective.

We have found in many recent drug discovery
IT projects that rapid prototyping and iterative de-
velopment methods such as DSDM and Scrum can
clarify key requirements quickly, discovering risks
in time to overcome them. Such rapid activities
win needed trust, but with a caveat: small, fast-
moving teams can find it hard to reach, or even
identify, objectives that lie beyond the immediate
sight of the responsible users.

As an independent third party with fresh eyes,
Tessella is able to catalyze these projects in ways
that internal teams alone often cannot. It’s not
only rivalry among internal groups that can im-
pede progress, but also the distractions arising
from doing their ‘regular jobs. We have extensive
life science domain expertise as well as broad,
cross-industry experience. Our singular focus is
on helping the client build the right strategy and
employing agile, rapid deployment techniques
wherever possible to achieve the strategy goals.

Case history: Changing your
business and systems on the fly

A recent engagement illustrates Tessella’s strengths
at both strategy building and rapidly tackling de-
ployment issues. This client was literally reinvent-
ing itself from a chemistry services company to
become a pharmaceutical company doing drug
discovery. Many of its basic R&D processes needed
to change. The client didn’t want to simply reprise
common practice in the industry but to find areas
of competitive advantage.

Within four weeks, Tessella performed a top
down review of the company’s discovery processes
and a bottom up review of its IT systems. The re-
sult was a new strategy and three-stage plan. Risk
mitigation was tackled first, and while there were
no holes in the IT systems, downsizing had left the
client without some specific skills as well as vulner-
ability related to equipment. Interim measures
were taken quickly prior to more comprehensive
change to be rolled out over time.

The second stage tackled needed process modi-
fications. For example, making greater use of their
IDBS ActivityBase systems to hold late stage data;
ensuring they were capturing the right information
at the right time; and longer term, determining
how to integrate the data more effectively to en-
hance decision-making.

This client already had a flat data structure which
greatly facilitates moving data upstream or down-
stream. We felt this was a competitive advantage
and didn’t want to break it with any new system de-
ployed. Conversely, we identified processes they
could stop doing since they were no longer produc-
ing large libraries of chemicals for customers.

A common challenge is determining when to
use off-the-shelf software and when to develop
custom solutions, discussed more fully below. In
this instance, Tessella suggested using an off-the-
shelf (OTS) package for a document management
solution able to handle regulatory submissions. We
led an RFI effort that looked at 16 candidates and
quickly settled on one, completing the process in 8
weeks. We now have someone onsite working on
IQ/PQ (installation qualification/operational qual-
ification). An OTS solution worked here, but isn’t
always the best choice.
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Delivering business value and
establishing appropriate metrics
keeps projects on track

Clients frequently ask about ROI and how to mea-
sure it. That can be challenging because a fair
amount of time must usually pass before it’s possi-
ble to demonstrate ROL But there are certainly
metrics for business value delivered. Time is one,
and it can be measured several ways including
time to deployment and also process time saved.
Cost is another. Quality is a third metric, and here,
for example, you might be looking at compound
collection quality as measured against Lipinski’s
Rule of Five.

A more subtle quality measure is the quality of
decision making, so for example, the ability to pull
together all of the relevant information at the point
where you choose a lead or candidate or something
like that and make a better decision. Defining
these measures of business value and their associ-
ated milestones is typically part of the strategy
building process.

Perhaps the core issue in pharmaceutical R&D IT
today is the challenge of developing tools and gov-
ernance practices to ensure the right data is aggre-
gated and shared more widely to improve and speed
decision making. Broadly labelled ‘translational
medicine, this imperative touches all R&D IT strat-
egy, and of course, reaches into the clinic as well.

R&D pipeline quality benefits
from knowledge integration
through proactive management

and a‘federated’ infrastructure

It’s clear that sustained improvement in R&D per-

formance requires use of one project’s results, posi-

tive or negative, as learning toward a future
project’s success. This increasingly means pulling

information upstream against the flow of the R&D

process. Upstream information flow can help pipe-

line quality in several ways:

« Clinical chemistry results may carry clues to
mechanism or future side-effects, useful to the
next discovery project.

« Patterns of activity across multiple targets, stud-
ied in different research projects or areas, can in-

dicate safety margins.

« Linking targets, pathways and disease interven-
tions may allow re-purposing of drugs already
approved for other indications that have an estab-
lished safety record.

« Feedback on the prevalence of different failure
modes can be used to determine what effort to
apply in ‘de-risking’ projects; while all tests are
eventually performed, the most effective plans
examine the high-risk areas first'.

We have found that stimulating this upstream
flow usually takes active intervention by manage-
ment. A knowledge sharing ‘contract’ is often a
useful device to encourage project teams to release
and organise information needed by others.

Still, such cross-project knowledge management
can meet resistance for a variety of reasons such as:
no two projects are quite the same; changes in as-
say protocols cause differences in the data; summa-
rising and contrasting similar but not entirely
equivalent results is difficult.

Generally, the resistance to sharing data can be
overcome if its mutual benefits are made clear, but
the practical key to open information doors be-
tween projects is investment in meta-data:

« Identify commonalities in pathways and mecha-
nisms, to compare projects.

« Pool reliability and calibration information to
compare assay effectiveness.

« Agree on data definitions to allow the pooling of
results, at the summary level, that may have been
obtained at many different places at times and
even different experimental systems.

« Perform success, failure and root cause analysis.

Accomplishing this takes effort and the bene-
tits must be sold to busy project and line man-
agers. What’s more, worldwide standardisation
of data and IT including use of strict data stan-
dards is feasible, indeed essential, in Phase 3
clinical trials, but not realistic in a ‘discovery’
culture. In our experience, a federated approach
is more practicable.

! Test cost and time, as well as contribution to risk reduc-
tion, come into the planning equation. The prior view on
risk will differ between research areas, within a company,
but the underlying hazards at the compound or target lev-
el are independent of the research organisation, so there
are opportunities for cross-site sharing.
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However, choice of a commercial package can
frustrate efforts towards a single technical architec-
ture or standard (e.g. open source, or service ori-
ented architecture). Unlike manufacturing and
financial there is no dominant ‘enterprise research
system, and perhaps never could be. R&D work is
varied, and so uses diverse packages. Overlaps,
such as between the scope of electronic lab note-
books and LIMS packages, can complicate plan-
ning and require clarity on the information model
and standards for interfacing (e.g. SoA).

Production

Inventory

Visualization
Tools for
Discovery
Scientists

Computed
Properties
Database

Chemistry

A ‘federated’” database architecture is a set of het-
erogeneous databases that, through common meta-
data, can provide a unified search. It allows much
wider use of commercial packages to meet local
and tactical needs.

Use of commercial packages
requires compromises but
releases effort from the IT
organisation, to support true
innovation

Our R&D clients increasingly ask us to specify
and source commercial packages, e.g. instrument
data capture, sample management (requesting
and inventory). These days, who builds a chemi-
cal search application in-house? Use of such
packages avoids much effort on requirements
capture, as they satisfy the basic, common needs
of the whole industry. This saves time, reduces
risks and builds the essential user trust in delivery
by the IT organisation.

www.tessella.com

A further perspective is that while it’s often pos-
sible to find commercial software that works quite
nicely, you can only be as good as the competitors
who also have the same packages. We recommend
that you focus the available manpower for IT cus-
tom build within Discovery groups into two areas:
« New science that is a source of R&D process in-
novation and differentiation, such as reproduc-
ible processing and objective interpretation of
complex biomarker data.

« New knowledge that comes from search over
multiple results.

Conclusion

Putting value on an IT strategy is easier if there is
an end-to-end view, from target to market, of the
causes and effects of good and bad information
and good and bad decisions. This forges the essen-
tial link between science, information, IT and the
business that must fund the IT investment. Tessella
understands these issues. We have worked with
hundreds of biopharmaceutical companies, helping
them build R&D IT strategies and deploy systems
around their particular set of goals.
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Tessella - successfully delivering IT and consulting services to world leaders in R&D, sci and engi ing.

For decades, Tessella has been successfully delivering IT and consulting services to world leaders in R&D, science, and engineering. Through the application of scientific methods and rigorous quality procedures, we
enable clients in life sciences, energy, the public sector, and consumer industries to achieve a wide range of objectives, including, forecasting floods, developing fusion power, enhancing military sensor capability, improving
drug discovery and development efficiency, and reducing risk to health and the environment in the extraction and production of oil and gas. With offices in Europe and North America, global companies rely on Tessella for
business critical assignments.
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