
It is probably a reasonable assumption that the topics favoured by the
contributors to DDW give an indication of matters of current concern to
those working in the world of drug discovery. If this is the case then the

continued perception of lack of productivity and high attrition rates in phar-
maceutical and biotech R&D remain top of many people’s agendas. As a
consequence, efforts continue to improve the efficiency of the lead selection
process in terms of both time and reliability. In this edition we include arti-
cles analysing the current performance of the drug discovery and develop-
ment processes and a number of contributions suggesting ways of improv-
ing them.

An oft quoted statistic is that it costs about $800 million to bring a new
drug to the market and this number is used as a basis for making all sorts of
points, not least when drug prices are being negotiated. In one sense it is a
genuine figure arrived at by dividing the number of new drugs being
approved into the total R&D spend in the industry. In another sense it is
misleading since it costs nothing like this amount to bring an individual drug
to the market. The cost will vary considerably from drug to drug but the
ratio between it and $800 million will always be high and is probably
increasing. This ratio, in a sense, gives an indication of the inefficiency of the
R&D process  

One of our contributors poses the question ‘Failure rates in drug discov-
ery and development: will we ever get any better?’ He concludes that the cost
and time of getting a drug to market could be halved if borderline projects
were promptly and ruthlessly eliminated from company’s R&D portfolios
and he makes a convincing case, based on some very interesting models, that
this may well be so. It is interesting that one of the greatest ‘drug hunters’ of
our time, Sir David Jack, was a staunch advocate of this policy. He would
say that at the first sign of any ‘trouble’ in terms of potential toxicity or
dubious efficacy one should drop a candidate drug and move on to the next
one. This was, of course, possible in David Jack’s Glaxo but often there is
not a ‘next one’ – many small biotech companies are staking their whole
future on one drug or, at best, a small number of related molecules. In this
context our contributor expresses the somewhat controversial view that in
‘under-capitalised, over-pressured start-ups... success or die is the criteria by
which managers as well as projects live’. This may well be the case some-
times but not always by any means. There are many examples of small com-
panies and their investors hanging on, pouring good money after bad, in the
hope that their beloved, and only, baby will, in some miraculous way, recov-
er and thrive. This hope has rarely been realised. 

The role of investors in shaping companies, especially the small and
young ones, in the drug discovery sector is an important one. Again, refer-
ring to the contributor mentioned above, his view is that small companies
should focus on technology platforms, support services, or genuinely radical
medical approaches. There is sense in this but unfortunately technology plat-
form companies are, for the time being at least, out of favour with most
investors, fee for service companies are seen as being boring and offering
inadequate returns on investment and radical medical approaches are likely
to be viewed as too risky. No doubt the pendulum will swing again some-
time but at the moment the favoured companies with investors are those
with products or near-market opportunities. This does not bode well for
radical new medical advances 

Most of the remainder of this edition of DDW is devoted to articles dealing
with various technological approaches to the goal of reducing the attrition rate
among new drug candidates and speeding up the drug discovery process.

A common reason for failure in development is that the pharmacokinetic
or ADMET (absorption, distribution, metabolism, excretion, toxicity) pro-
files of the drug in question are not satisfactory. This has led to earlier inves-
tigation of these properties in the development process and to the emergence
of high throughput and faster assays. Some of these are reviewed in one of
our articles.

In the same context metabolic and pharmacokinetic studies in both man
and experimental animals often rely on the use of isotopically labelled com-
pounds. This has led to the emergence of companies specialising in radiosyn-
thesis and to improved quality of the products with the establishment of Good
Manufacturing Practice (GMP) principles. This is discussed in our pages.

The increased efforts to generate meaningful pre-clinical data in the process
of selecting the best leads to move into development has focused attention on

better analytical tools and assays. An article in this issue advocates the use of
liquid chromatography mass spectrometry (LC/MS) and liquid chromatogra-
phy tandem mass spectrometry (LC/MS/MS) to accelerate the pace of lead-
drug selection. Another recommends the use of multiplex assays to test for spe-
cific molecules simultaneously in small samples. The performance of the mul-
tiplex systems often surpasses that of single analyte techniques.

The elucidation of the human genome raised hopes that large numbers of
novel candidate drugs would feed into the development pipelines. It soon
became apparent, however, that for this to happen it would be necessary to
study the proteins which the genome encodes. In particular the function and
the three-dimensional structures of proteins involved in disease processes
would need to be determined. One of our contributors discusses the role of
high throughput protein purification in this endeavour.

In the late 1990s RNA interference was discovered. It has become a wide-
ly-used tool for determining protein function. Specifically, in vitro siRNA-
based screening of gene function has become increasingly commonly used
for target discovery. One of our articles presents a case study using this tech-
nique to identify targets for osteoarthritis therapies.   

A significant piece of information to emerge from the Human Genome
Study was that more than 500 kinases are encoded in the human genome.
Collectively they are now known as the kinome and they control many
aspects of cell life. Presumably it follows that abnormalities in the kinome
will cause disease although to date it is fair to say that the emergence of new
drugs with kinases as their targets has been somewhat disappointing.
Companies are now springing up offering kinase profiling, ie measurement
of the comparative selectivity of potential leads against known enzyme fam-
ilies. The tools used and the commercial offerings available are reviewed in
these pages.

So, the search goes on for ways to improve the speed and efficiency, and
thus to decrease the cost, of drug discovery. We look forward to the day
when we can report that these efforts have been successful 

Dr Roger Brimblecombe PhD, DSc, FRCPath, FIBio
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