
Outsourcing Resources

ne of the most pressing needs for pharmaceutical com-
panies in the current business climate is to improve
the productivity of the research and development
(R&D) process. The number of new chemical entities

(NCEs) brought to market must increase substantially to meet
growth objectives and to satisfy shareholder expectations. In
reality, R&D costs are rising much more rapidly than new drug
output; therefore, productivity actually is falling despite the
phenomenal expansion of biological knowledge and the in-
creasing power of high-throughput screening and combinato-
rial chemistry.

In addition, companies are land-grabbing in an effort to po-
sition themselves favorably when hundreds of new drug targets
are uncovered as a result of genome sequencing, which is pre-
dicted to increase the number of targets available by an order
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Partnerships with
specialist, high-technology
suppliers are becoming
increasingly important to
larger pharmaceutical and
biotech companies. These
close relationships are
very different than
traditional commodity-
type outsourcing.
Sponsors now are
approaching outsourcing
and partnering in a more
strategic way to maximize
the value from such an
alliance.
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of magnitude to 5000. The number of targets available will ex-
ceed the industry’s ability to exploit them.

To meet these imperatives, companies are increasing their
use of outside organizations at all stages, from discovery and
development to manufacturing. The contract services market’s
estimated growth is 17–20% per year (1), and the pharmaceu-
tical industry is spending as much as 15% of its $50 billion an-
nual R&D budget externally, according to Tripos’s annual re-
port (2000). In drug discovery, two critical requirements are to
speed up the process and to reduce the attrition rate so that
more compounds reach the market. By 2003, the industry must
reduce lead identification and optimization times by approxi-
mately 18%. Compound failure late in the development process,
as a result of toxicity or poor pharmacokinetic properties for
example, is a great waste of time and resources and also must
be urgently addressed.

The answer to attrition lies at the discovery stage. Chemists
must find a way to ensure that the leads selected to go forward
are more likely to survive the rigors of the development process.
According to Edward Hodgkin, PhD, vice-president of global
business development at Tripos, Inc. (St. Louis, MO), compa-
nies constantly are looking for ways to improve attrition rates
and screen more compounds more successfully. They may want
to bring this kind of technology in house or outsource specific
operations. Tripos offers drug discovery services based on a
process encompassing molecular informatics, computational
chemistry, high-throughput screening, and medicinal chem-

istry. This informatics-driven approach may enable
scientists to discern trends in structure–activity rela-
tionships and use the information to select com-
pounds that are more likely to succeed in terms of ac-
tivity, pharmacokinetics, and toxicity profile.

Commodity versus high-value outsourcing
Historically, much outsourcing has followed a low-
value, fee-for-service model where repetitive work is
performed on a commodity basis — the rationale of
which is to save money. Such work typically is out-
sourced to the cheapest bidder, which then results in
an arm’s-length relationship, sometimes with ill feel-
ings and mistrust, between sponsor and supplier. Ac-
cording to Hodgkin, there is a difference between that
type of outsourcing and partnering with a company
that offers unique proprietary or high-value tech-
nology that may be able to significantly add value,
which can be defined as the ability of a technology
or activity to increase profits either directly or indi-
rectly, to the project. It is often more efficient to out-
source if the expertise would be very costly to de-
velop in house.

Tripos recently has completed the initial phase of
a discovery research agreement with Lipha SA of
France, a subsidiary of Merck KgaA. Lipha had a vali-
dated target in place and wanted to produce a series
of lead compounds in a short time frame. The pro-
ject’s goal was to accelerate the lead identification and
optimization processes using an outsourcing com-

pany’s proprietary technologies.
Tripos used its ChemSpace library design environment to

produce directed screening libraries consisting of compounds
with an increased likelihood of activity in the desired area.
ChemSpace uses validated molecular descriptors — character-
istics of molecules such as a particular topographic feature —
to select compounds that are likely to have biological activity
similar to a known active compound that shares the descrip-
tor. The known compound could be an existing lead or an 
already patented molecule. In either case, ChemSpace can iden-
tify series of similar chemicals, a process Tripos calls Lead-
Hopping. Huge databases of virtual compounds can be searched
using compound fragments at a rate of two trillion compounds
per hour to find those suitable for a directed high-throughput
screening program. The descriptors also can be used to ensure
maximum diversity within a library by selecting compounds
whose neighborhoods of similarity do not overlap.

Once suitable compounds were identified for Lipha’s pro-
ject, they were synthesized by scientists at Tripos’s chemistry
laboratory in England. The result was several series of novel
compounds that were both active and patent-free. The second
step of the process will optimize the leads identified. The com-
pany will use its informatics-driven technologies again to aid
decision-making by its medicinal chemists.

The collaboration between Lipha and Tripos illustrates the
type of partnership increasingly seen between pharmaceutical
or biotechnology players and providers of high-value tech-
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nologies and services. Tripos took a project-management role
and was responsible for the lead identification process, includ-
ing the absorption, distribution, metabolism, and excretion
(ADME or pharmacokinetics) and biological testing. The final
two functions were subcontracted to two other organizations,
and Tripos analyzed the results and added them to its own find-
ings to form recommendations on how to proceed. Tripos and
Lipha kept close communication throughout the process, and
each appointed a project manager. The project team met fre-
quently to discuss the process and make decisions.

The virtual company
The idea of the virtual company has taken root in modern busi-
ness culture. An extreme example is a company that consists
of just a small project-management office that buys all the re-
quired functions from external suppliers. Only the smallest
pharmaceutical companies or contract research providers will
ever fit this example to the full extent, but elements of virtual
supplying are increasingly commonplace, especially in project-
oriented collaborations. Just as big pharma companies tradi-
tionally consist of different groups and centers of excellence
within the whole, companies of all sizes are recreating this trend
by pulling in specific areas of expertise from the outside when
they are required. In this way, critical mass can be achieved in
vital areas without subscribing to the bigger-is-better model.
Indeed, companies who access capabilities and capacity in this

way may prove more able to respond to rapid
scientific, technological, and business changes
than the giants. Contract research providers
are diversifying the range of capabilities they
offer. For example, a drug discovery company
might bring in preclinical testing expertise to
offer the client full service from lead identifi-
cation to delivery of a drug candidate ready for
clinical trials. Conversely, some contract de-
velopment companies are moving into drug
discovery.

Controlling value
Of course, big pharma always has relied on out-
sourcing to some extent, but it has lacked a clear
strategy in this area. This is changing as the busi-
ness environment becomes more challenging.
Now, managers with business expertise are
brought in to analyze the operational chain to
determine what should be outsourced and what
should be kept in house. The key concept is
value. Business strategists are using mathemat-
ical models to identify at which points in the
process value is created and which points are
essentially commodity operations. Commodi-
ties can be outsourced usefully, but value is
shared as little as possible. As a consequence,
providers of high-value services and technolo-
gies also must become more businesslike to con-
vince potential clients that they can add value
to the client’s business.

But despite the desire to control value, big pharma needs ac-
cess to a continuous flow of innovation, whether in the form
of drug targets, novel compounds, or technologies. Only by
supplementing their own capabilities can they hope to meet
the enormous pressure for NCEs to boost sales. Most are ac-
tively seeking to identify key areas in which they must develop
high-value alliances and focus on forming close, trusted rela-
tionships with a small group of preferred providers. Alliances
are becoming more complex with increased sharing of per-
sonnel and strategies as well as narrowly defined technologies.

Before entering such a relationship, sponsors typically eval-
uate companies by working with them on smaller projects. Only
the best are invited back. Therefore, providers must manage
collaborations properly to maintain the trust of the client and
secure a coveted place as a preferred partner.

Because of increased awareness of the value chain among
business managers, big companies increasingly are seeking tech-
nology transfer agreements. Hodgkin notes that a sponsor typi-
cally will want to bring a technology in house once it is vali-
dated to avoid further sharing of its value with the supplier.
This might appear to be a disadvantageous business model for
suppliers, but Hodgkin disagrees and explains that any tech-
nology will become generic and lose its competitive edge at
some stage. Transferring a technology before it loses its value
makes sound business sense, as long as there is a healthy pipeline
of new technologies to replace it. Innovator companies cannot
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afford to rest on their laurels — only those who can come up
with the goods over and over again will remain at the top.

The future
In the next five years, the position where value is being created
in the drug discovery process will shift. In the late 1990s the dri-
ver was genomics, and companies with expertise in gene se-
quencing, gene expression, and related technologies were at cen-
ter stage. The focus remains on biology but has now moved on
to proteomics — characterizing and synthesizing the proteins
that genes code. Cataloging and understanding the human pro-
teome will provide years of work, but as more and more drug
targets are produced, the spotlight will turn to chemistry. Com-
panies that can rapidly identify, synthesize, and refine the drug-
like compounds that will act on these targets in the desired way
will experience a tremendous demand.
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Pharmacokinetics and toxicokinetics course
The University of Arizona College of Pharmacy will sponsor 
Principles of Pharmacokinetics and Toxicokinetics for the Industrial
Scientist, an intensive course, on 4–9 November 2001 in Tucson,
Arizona.

The four and one-half day course will include topics such as 
multiple dosing; the basic principles and biopharmaceutical and
formulation factors of absorption; bioavailability–bioequivalence;
and preclinical pharmacokinetic considerations.

For more information, contact the Office of Continuing Education,
University of Arizona, College of Pharmacy, Room 331, PO Box 210207,
Tucson, AZ 85721-0207, tel. 520.626.3020, fax 520.626.2023, e-mail
continuinged@pharmacy.arizona.edu, www.pharmacy.arizona.edu.

Call for abstracts
The Drug Information Association (DIA, Fort Washington, PA) 
has announced a call for abstracts for the 17th Annual Clinical Data
Management symposium and exhibition to be held 17–20 March
2002 in North Charleston, South Carolina.

Submitted abstracts are limited to 300 words or one page and 
must be submitted by 14 September 2001.The abstract or cover 
page should include complete contact information, including an 
e-mail address.

For more information, contact DIA, 501 Office Center Dr.,
Suite 450, Fort Washington, PA 19034-3211, tel. 215.628.2288,
fax 215.641.1229, e-mail dia@diahome.org, www.diahome.org.
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