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How many times has each of us
repeatedly seen a picture or an
advertisement and noticed
something amiss, yet
discounted the significance of
our observation due to the
familiarity of common wisdom?
Such was the situation that we
at Invitrogen faced late last year
when challenged to redefine for
internal and external customers
how the drug discovery process
is structured. The immediate
reflex was to pull out the
‘linear’ schema of the drug
discovery path – the
immediately familiar
uninterrupted march from
target identification, through
lead optimisation, and into
preclinical development and
IND submission. However,
exceptions and inconsistencies
quickly became apparent when
relying on this traditional linear
model to explain project
workflows, decision points and
team interactions within our
pharmaceutical client base. It
was clear that a new model was
needed to reflect the iterative
and complex process that we
know as drug discovery.
The outcome of this effort

was a graphically novel, and
conceptually distinct, model for
drug discovery and
development. Our model uses
the rather universal icon of drug

discovery – the hexagon – to
partition the various stages of
the discovery and development
path (Figure 1). Two concentric
hexagons represent the
discovery and development
areas, respectively, with the
normal flow in the discovery
process occurring in a
clockwise movement around the
interior hexagon. Stage
descriptors focus on the
scientific purpose, with gates
shown by dashed lines between
wedges; the transition from
discovery to development
occurs in the northwest region
of the interior hexagon.
Progress of a molecule in
development is represented by a
similar clockwise movement in
the outside hexagon.
Stakeholder groups are listed
on the periphery, with the
discovery/therapeutic project
team placed at the heart of the
model (Figure 2).
The most distinguishing

feature of this hexagon model is
its rendering of the interactive
nature of the various stages of
the discovery process. Each
wedge touches all others in the
hexagon model, in stark
contrast to the linear model
where many discovery stages

are spatially divorced. Our
model also captures how
discovery needs to be connected
with drug development. The
flow of ideas and activities
between various project stages
and among stakeholders in the
organisation is accounted for in
the hexagon model, as is
possible ‘reverse’ current of
information. Most of us
appreciate that there are
instances where information
and work in discovery
programmes does not always
progress in a unidirectional
manner. New chemical probes
can aid in target discovery
(traversing from southeast to
northeast wedges), liabilities
around particular compound
series require the reassessment
of the chemistry strategy, the
molecular target and/or the
screening assay (from the
northwest wedge to other
wedges), and data from the
clinic can be utilised back in
discovery, eg, drug-resistant
kinase mutation in neoplasia
(moving from the outside to the
interior hexagon). Our model
not only reflects the messy
reality of the drug discovery
enterprise, but is also a
statement of intention of how

drug discovery and development
should be: dynamic, highly
interactive and constantly
providing feedback to other
areas of the organisation.
One strong impression that

this model imparts on initial
inspection is that the ‘assembly
line’ nature of the traditional
linear model is replaced with a
more connected representation
of how progress is mapped.
Some companies have recently
rethought the assembly line
model to form smaller, more
nimble teams at critical points
in the discovery path;
GlaxoSmithKline’s Centers of
Excellence for Drug Discovery
(CEDDs) is one manifestation of
this thinking. We have noted a
return to having strong
therapeutic team management
of programmes, where
technology groups are pulled
into projects at critical points
rather than them owning
projects according to a
schedule on a Gantt chart. The
re-emergence of science and
disease knowledge as the
centrepiece of the drug
discovery enterprise appears to
be escalating, and we believe
our hexagon model graphically
portrays this key trend. ■

The discovery process: a holistic model

Figure 1: The Invitrogen model: a new interpretation of the
drug discovery process

Figure 2: Recognising the importance of multidirectional
flow in the discovery process


