
The previous issue of DDW contained several articles suggesting
organisational and technological strategies to improve the produc-
tivity of pharmaceutical R&D. This is perceived, with some justifi-

cation, to be falling below the level required to meet the medical needs of a
worldwide population with rapidly changing demographics as well as the
commercial requirements of companies in the healthcare sector. We return,
without apology, to the same theme in this issue – it is a matter of utmost
importance to all of us in the world of drug discovery as well as to those who
prescribe or receive the products of our endeavours.

A telling statistic, quoted by one of our authors, is that historically 1,000
discovery staff were responsible for five NCEs entering development. It is
estimated that for companies to sustain their planned long-term growth
objectives this figure will need to be increased to around 14 NCEs from the
same number of workers. Clearly this is a daunting task but much thought
is being given to methods of achieving such a goal. The basic issue is how
best to collect, sort and then exploit the mass of information which contin-
ues to emerge from technologies such as genomics and proteomics. There are
many suggestions but, as yet, no generally accepted or easy ‘right’ answer.
We include some of the suggested approaches in this issue.

As well as the technological changes which will be necessary to achieve the
kind of productivity referred to above, the human element must not be ignored.
In large pharmaceutical companies security of tenure can no longer be taken for
granted. Mergers usually involve ‘rationalisation’, often a euphemism for reduc-
ing staff numbers. In the biotech sector funding is very difficult currently and
again reduction in staffing levels is not unusual. We include an article which dis-
cusses how to obtain and retain staff of appropriate calibre and expertise.

It is generally accepted that there is now no shortage of potentially inter-
esting drug targets but selection of the ‘best’, ie most likely to succeed, leads
remains problematical. In one of our articles a case is made for the use of
protein micro-array technology to improve lead optimisation and target
selectivity in addition to its current, more commonly used, applications in
the discovery of new targets or novel diagnostic markers.

As the bottleneck in drug discovery shifts from the generation of poten-
tial leads (using high throughput screening techniques) to secondary screen-
ing so a new generation of secondary screening turnkey workstations is
emerging. They are critically reviewed here with particular emphasis on their
ability to produce validated data in a true ‘walk-away’ situation.

There is support in some quarters for moving away from the traditional
therapeutic area approach to drug discovery to one focused on gene families.
Sometimes known as chemogenomics, this is an integrated multi-disciplinary
approach which applies knowledge gained within one sub-class of targets to
others in the same gene family.

Historically in pharmaceutical R&D there has always been a place for work
to improve the properties of existing drugs and often in so doing to extend
patent lives. This has, until recently, been confined mainly to small molecules
but now attention is being given to second-generation protein drugs described
by one of our authors as ‘children of the revolution’. Techniques are now
available, for example, to increase serum half-lives or to improve targeting to
specific organs. There is still a real issue in delivering proteins in that they
almost always need to be given by injection but even here there are some
promising leads which may enable some drugs to be given orally.

Some therapeutic areas remain relatively unexplored even though they
represent unmet medical needs and may lead to products of considerable
sales potential. One of these is ophthalmology, currently representing a $5
billion market, and where successful treatments for dry eye and retinal dis-
ease would increase that figure considerably. We include a review of the con-
siderable number of new therapeutic approaches which are in development.  

The debate on stem cells is a topical one. This may not, at first sight, seem an
appropriate topic for a publication devoted to drug discovery. There is however,
a growing interest in drugs which may enhance stem cell activity and we include
a review which describes the current situation with regard to both in vivo and
ex vivo. Importantly, the regulatory issues, which are not trivial, are discussed. 

Much of the research in the large pharmaceutical companies is devoted to
the search for the next blockbuster, often defined as a drug with a potential for
annual sales of at least $1 billion. One of the explanations sometimes given for
the reduction in the numbers of new drug approvals is that there is no interest
in the very large merged companies in drugs with smaller sales potentials. As
indicated above, drug discovery is a difficult enough pursuit without the addi-
tional criterion of being a potential blockbuster. Additionally, as pharmacoge-
nomics allow diseases to be sub-divided and redefined, the numbers of patients
to be treated with a given drug must be expected to reduce thus, on the face
of it making blockbusters even more difficult to find. 

A somewhat different view is held by IBM Business Consulting Services
and summarised in this issue. It is concluded that blockbusters of the future
will represent ‘targeted treatment solutions’. Considerable numbers of
patients treated with current drugs benefit sub-optimally or not at all and
many suffer undesirable side-effects. As drugs are developed based on a clear-
er understanding of the pathophysiology, and so better definition, of  dis-
eases, not only will patients benefit but so will the drug providers since it is
considered that premium prices will be available for such improved products.
An additional benefit is that accompanying changes in the development and
regulatory processes may reduce costs of development by as much as 50%.

In concluding on that rather more hopeful note, all of us at DDW wish
our readers and advertisers a happy, prosperous and successful new year.

Dr Roger Brimblecombe PhD, DSc, FRCPath, FIBio
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