
Included in our articles in this issue of DDW are three dealing with topics all of
which have some controversy around them. Nanotechnology is of considerable
current interest across the world in many areas of science. In the US, for exam-

ple, the National Science and Technology Council’s Committee on Technology has
a Nanoscale Science, Engineering and Technology Subcommittee which, about six
years ago, created a National Nanotechnology Initiative (NNI). Currently, 25
Federal agencies are participating in this NNI collaboration. Scientific disciplines
involved include chemistry, physics, engineering, biology and medicine.

Inevitably, this broad range of work means that the term nanotechnology
(rather similarly to biotechnology)is now defined in different ways when used in
different contexts. It has tended to become the science of anything in the range of
1 to 100, or even 1000, nanometres.

We include an article concerning the application of nanotechnology to high
throughput screening (HTS). In it the authors use the traditional definition of the
term, ie they are discussing nanometre-sized structures such as small molecules.
They point out that the characteristics of nanotechnologies – high sensitivity,
small volumes, label free, etc, suit them well to various biomedical applications
including HTS. They review current developments in that field suggesting that key
nanotechnologies should ‘update and expand the drug discovery toolbox’. In
addition they indicate other biomedical fields in which nanotechnology could well
have an impact. These include diagnostics, therapeutics and biomaterials. 

The controversial aspect of nanotechnology concerns the possible toxicity of
small particles. One focus of research funded by NNI agencies is working with
nanomaterials to make them safe for use and there is also an EU project called
Nanosafe. The most recent NNI annual report quotes results which give reassur-
ance in that, in the particular situations studied, toxicity was minimal. Previous
articles in the Summer 2005 and Spring 2006 issues of DDW, also discuss the in
vivo risk, if any, from certain nano-materials. On present evidence it would seem
that toxicity may well be limited to a few specific types of nanoparticles. More
work is needed, however, since nanotechnology has come under controversial
scrutiny in the lay press and has been portrayed by some in a negative light.

Another topic which has attracted much recent attention in the press, and
which is engaging governments, concerns the therapeutic use of stem cells. The
controversy is an ethical one, centred particularly around the use and derivation
of human embryonic stem cells. As the author of our article on the subject points
out, actions in some countries to limit the scope of patent protection in this par-
ticular area may have a negative impact in that it may spill over into a broader
field including the use of adult stem cells. This in turn may well dampen the
appetite of investors to fund stem cell research generally.

There is the added complication that the position regarding the patentability of
human embryonic stem cells differs in different parts of the world. This is
described in some detail in our article. 

It will be interesting to see how this all plays out. As more encouraging results
emerge from research in the field pressure will presumably grow for administra-
tions such as the US one to change their attitude or fall behind in the race. Positive
results and changes in governmental attitudes will, in turn, increase investor con-
fidence. It would be a tragedy if this extremely promising technology could not be
developed for lack of funding.

The third area which is controversial in a different sense concerns monoclonal
antibodies (mABs). They were discovered more than 30 years ago and some of those
which have reached the market represent very significant drugs indeed. Our article
indicates that in 2005 the top six mAbs had total sales of around 12 billion dollars
but these drugs have mostly been around for some time and, until recently, there have
been few additional introductions to the market where the total is now 17. It seems
that the big pharma companies have, controversially, been sceptical of mAbs and
have, on the whole, chosen to concentrate their efforts in the field of small molecules.

Is this about to change? Our author thinks so. To quote from the article: “After
a long period in the desert, monoclonal antibody drugs are once again generating a
wave of excitement.” This excitement is probably higher in the biotech sector than
in the larger companies but the word is gradually getting out. The advantages are
clear – lower attrition rates in development, generally good safety profile due to
selectivity and specificity and so on. Technological advances in molecular biology in
particular have to a large extent removed one of the big issues, that of immuno-
genicity. Even the traditional concern about the difficulty in delivering large mole-
cules is gradually being overcome as novel drug delivery technologies emerge.

It is possible to follow some technological advances as they are portrayed in
successive articles in DDW, usually by different authors. Reference is made
above to three articles on nanotechnology which have appeared in our pages
over the past year or so. In our Spring 2003 issue we carried an article on the
role of zebrafish in drug discovery. At that time this may have come under the
label of controversial and not everyone, by any means, was convinced of the
value of this relatively simple organism in discovering drugs for the treatment of
human diseases. The authors of that article concluded that if zebrafish are “used
in the right way, significant value can be added to the drug discovery process”.
There is some evidence that this optimism was justified and in our current edi-

tion there is an article advocating
the use of zebrafish in safety phar-
macology studies where one obvi-
ous advantages is the requirement
for small amounts of the com-
pounds being tested. There is still
an open question regarding pre-
dictability, ie how well do the
results correlate with those seen in
man? This will gradually emerge as
more data become available but, in
the meantime, this approach is
surely worth exploring further.

Another recurring topic in
DDW concerns the increasing use
of biomarkers in the drug discov-
ery and development process. One
article in this edition suggests that
the current approach of concen-
trating drug discovery on individ-
ual targets may not be optimal.
Our author suggests a paradigm shift in which, rather than using in vitro screen-
ing of single targets, the emphasis moves towards in vivo monitoring of com-
plex sets of biomarkers.

Interestingly, and coincidentally, in another article discussing the ‘biomedical
ecosystem’ the author makes a very similar suggestion. He also points out, how-
ever, that many organisations, especially big pharma, are “entrenched in the
dogma of single target based drug discovery” and that a paradigm shift such as is
suggested in both of our articles would involve much upheaval.

Finally we include two articles dealing with screening – of single targets since
that is where current interest lies! 

The search for novel kinase inhibitors still goes on apace and is seen as a fruit-
ful source of useful new therapies. A wide variety of techniques is available, all
having their own strengths and weaknesses. The use of cell based assays is limit-
ed, in contrast to GPCR screening which has moved largely to functional cell
based assays. Recent attempts to emulate this in the kinase field are described.

High content screening (HCS) uses widefield imaging systems but there are advan-
tages in some circumstances in using so-called confocal imaging which gives improved
signal to noise ratio and reduced background fluorescence. A survey reported in this
issue indicated an overall deficiency in awareness and understanding of the two alter-
native approaches among HCS users. In an attempt to remedy this deficiency our
author provides a critical appraisal of the HCS offerings from various vendors.

Finally, may I remind all our readers that DDW is free to qualified recipients.
To enable us to accurately deliver your issue please update your contact details via
our website www.ddw-online.com.

Dr Roger Brimblecombe PhD, DSc, FRCPath, FIBio

� As the result of an accidental omission of review corrections, important factu-
al inaccuracies regarding Biacore® systems were contained in the published arti-
cle, ‘Current biosensor technologies in drug discovery’, DDW Summer 2006,
Volume 7 No 3.

1) It was stated that “The Biacore T100 system is based on S51...” This is
incorrect and should have read: “The Biacore T100 system uses four spots in a
serial flow cell configuration and includes an integrated degasser and selector for
automatic switching between up to four different buffers in one run.”

2) The description of Biacore A100 contained technical inaccuracies and
should have read: “The Biacore A100 system was released in 2005 to enable high-
er throughput, parallel processing of protein therapeutic and small molecular
weight drug candidates, as well as offering flexible, multiplex analysis formats.
The system uses four parallel, hydrodynamic addressing-format flow cells, each
providing five spots. This enables a single chip to be used for the analysis of four
samples per cycle against panels of up to five different immobilised interactants,
or one sample per cycle against a panel of up to 20 different immobilised interac-
tants. This enables up to 3,800 interactions to be screened per 24 hours.”

3) The description of Flexchip should have stated that Flexchip was designed
for “parallel profiling of up to 400 micro-arrayed interactants against a single
potential binder.”

In addition to these factual errors regarding the systems, there was a comment
stating that: “The quality of data for drug ‘needles’ is poorer than for larger
molecular weight drugs as SPR measures changes in refractive index that are
directly related to the molecular weight of the binding molecule.” Since a lower
response level cannot be equated with “lower data quality” in this simplistic fash-
ion, the text should have read: “The response levels for drug ‘needles’ are lower
than for larger molecular weight drugs...”
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