
Applying combinatorial 
technology to bioseparations 

E ffective bioseparations technology 
is critical for the development 

of many biotechnology products, But 
isolating biological drugs on anything 

other than laboratory scale is difficult 
and costly. The separation media 
supplier Bioprocessing Corporation 
(Consett, UK) has taken a logical step 
in appr0achin.g this challenge. They 
have teamed up with Cambridge 
Combinatorial (Cambridge, UK) to 
develop highly selective affinity 
chromatography media for the sep- 
aration of biologically-derived drugs. 
Cambridge Combinatorial, formed in 
1996 [Drug Discovey Today (1996) 
5, 170-1721 has expertise in library 
generation for lead identification and 
optimization for drug discovery. “But 
we have turned this on its head”, says 

Dr Allan Marchington. CEO at Cambridge 
Combinatorial. “We will develop ligands 
to the agents targeted for separation, and 
these will be bound to Bioprocessing’s 
solid supports.” 

Applications for such technology 
are growing rapidly. Companies will 
have to develop large-scale separation 
approaches to processes that were pre- 
viously only possible on a laboratory 
scale; for example, the separation of 
proteins expressed in milk. “The trans- 
genies industry is a case in point“, 
says Marchington. ‘Several companies 
are now producing material requiring 
industrial scale separations.” “Scale- 
up of such processes has traditionally 
been appallingly difficult”, says Dr 
John Heaps, CEO and Chairman 
at Bioprocessing, ..but this collaboration 
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Dr Allan Marchington (CEO, 
Cambridge Combinatorial). 

will enable the development of 
media with application in downstream 
processes.” 

Products will be developed on a 
custom basis, and the collaboration has 
already generated two customers, 

David Hughes 

All that glitters.. .? 

T here has been much interest in the 
‘glitazone’ family of therapeutic 

agents for the treatment of type 2 (non- 
insulin-dependent) diabetes mellitus. 
Since over 120 million people world- 
wide have type 2 diabetes, representing 
a cost of $100 billion per year in the USA 
alone, this disease is clearly a prime 
target for drug development. 

The disease is associated with reduced 
insulin secretion from the pancreas and 
insulin resistance in liver, muscle and 
adipose tissues. Current strategies to 
control the disease involve diet, exercise 
programmes and the use of oral agents 
such as sulphonylurea and metformin. 
However, there is poor compliance and 
efficacy with these methods and 40% of 
patients eventually require insulin. With 
the discovery in 1982 of ciglitazone, the 
archetypal thiazolidinedione insulin 
sensitizer (Tak.eda Pharmaceuticals), the 
development of antidiabetic agents has 

been hotly pursued by several compa- 
nies [see Turner, N.C. (1996) Drug 
Discovery Today 1, 109-1161. The anti- 
diabetic thiazolidinediones are agonists 
of the nuclear hormone receptor PPARy 
(peroxisome proliferator-activated re- 
ceptor y), which is involved in the ex- 
pression of important genes involved in 
glucose and lipid metabolism. 

Under the spotlight 
At the Society for Medicines Research 
(SMR) symposium, Case Histories in 
Drug Discovery and Design (held in 
London, UK. on 4 December 19971, a 
presentation given by Dr Stephen Smith 
(SmithKline Beecham, Harlow, UK) 
described the discovery of rosiglitazone 
(BRL49653), a highly potent and selec- 
tive agonist of PPARy (Figure 1). Rosi- 
glitazone was reported to have a good 
safety/adverse-event profile and to be 
currently undergoing Phase III clinical 

development. A report of the sympo- 
sium will be published in the March 
issue of Drug Discovery Todayy. 

Another thiazolidinedione, troglitazone 
(see Review on pp. 79-881, has been 
newsworthy recently because of Glaxo 
Wellcome’s move to suspend sales in the 
UK as from 1 December 1997. This was 
deemed necessary following reports of 
potentially fatal liver damage from the 
USA and Japan, having first been 
noticed in October 1997. Of the 800,000 
patients taking troglitazone worldwide, 
there have been 147 hepatic adverse 
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Figure 1. Structure of 
rosiglitazone. 
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events? including one liver transplant 
and six deaths. However, it has not 
yet been determined whether these can 
be attributed to the drug. Glaxo Wellcome 
are now examining the data to deter- 
mine their future course of action. 

Troglitazone has not been removed 
from the market either in the USA or in 
Japan, but Warner-Lambert and Sankyo 
in the USA, and similarly Sankyo in 
Japan, are revising the product labeiling 
to recommend more-frequent blood 
testing and to monitor liver function. 
Warner-Lambert believe that the avail- 

able data do not support a suspension of 
troglitazone sales and that some of the 
reports of liver dysfunction are a result 
of the heightened awareness following 
a label change in October. On the news 
of this suspension, Warner-Lambert’s 
shares plunged $25.88 to $114.00, while 
Glaxo Wellcome’s stock appeared 
unaffected. 

The timing of this news prior to the 
SMR symposium led to inevitable ques- 
tions being raised concerning the safety 
of rosigiitazone with respect to liver 
damage. Smith was able to reassure his 

audience that no adverse liver effects 
have been seen with rosiglitazone. He 
emphatically pointed out that ‘these 
drugs should be treated separately’ be- 
cause, despite the mode of action the 
thiazolidinediones share, there are also 
many differences between them, includ- 
ing metabolism and excretion rates. 

The $1 billion peak worldwide sales 
value predicted for these antidiabetics 
remains a glittering prize for some of the 
industry’s major players. 

Simon Fenwick 

A first for selenium in high blood pressure 

R esearchers in the USA have developed a 
novel group of compounds based on 

selenium, which they say may have thera- 
peutic use as orally active drugs for treat- 
ing high blood pressure without interfer- 
ing with the CNS. The fact that selenium is a 
crucial component of the drug could also 
help improve understanding of this trace 
element in general health and disease. 

Biochemist Sheldon May of the Georgia 
Institute of Technology and colleagues 
at Mercer University (Atlanta, GA, USA) 
have described a g~:oup of antihypertensive 
compounds known as the phenylamino- 
alkyl selenide compounds v. Pharmacol. 
ESQ. Z&x (1997) 283, 470-4771. 

The team has used rational design 
methods to create derivatives of their 
original lead compound (developed in 
the mid-1980s) and focused on minimiz- 
ing absorption into the CNS and improv- 
ing resistance to digestive enzymes in 
order to boost oral activity and reduce 
side-effects. ‘We think our antihyperten- 

sive compounds are the first where bio- 
logical activity is a consequence of the 
unique chemistry and biochemistry of 
selenium’. explains May. 

Toxicity concerns 
Although the researchers first discovered 
the original compound in the 198Os, 
concern about the potential toxicity of 
selenium and the ready availability of 

other antihypertensive drugs effectively 
precluded further development. How- 
ever, recent findings about the potential 
physiological importance of selenium 
have led to renewed interest in such 
compounds. 

There is evidence that selenium, which 
is an antioxidant, may play a crucial role in 
diseases as diverse as cancer, heart disease, 
arthritis and AIDS because of its involve- 
ment in numerous enzymic processes. 

Working with Dr Stanley Pollock 
(Mercer University). May’s team has 
tested their phenylaminoalkyl selenides 
on a strain of rats that spontaneously de- 
velops high blood pressure and they 
confirmed the antihypertensive effects 
of the compounds. ‘We now have clear 
evidence that these molecules act on the 
peripheral nervous system and allow the 
blood vessels to relax sufficiently so that 
blood flow increases’, May explains. 

The team also found that a hydroxyl- 
ated version has minimal effects on be- 
haviour, so it is probably not interfering 
with the CNS of the test animals. ‘Our 
analytical ICP/MS (mass spectrometry) 
data directly corroborate the behavioural 
results on restricted CNS permeability’, 
explains May, which is important for 
avoiding many of the side effects associ- 
ated with other antihypertensive drug 
leads. May also emphasizes that the drug 
is orally active - an antihypertensive that 

needs to be injected would not be com- 
mercially viable and would be an incon- 
venience for patients. 

May’s compounds are therapeutically 
active at concentrations several orders of 
magnitude less than their toxic dose. No 
detrimental side effects are observed in 
the animals, but additional preclinical 
work is needed before the team can 
apply for testing in humans. 

Industry collaboration 
May and his colleagues would like to es- 
tablish a collaboration with a pharma- 
ceutical company to study these com- 
pounds further. However, they do not 
necessarily see these particular deriva- 
tives as being developed into prescrip- 
tion drugs. ‘The real value of these anti- 
hypertensive compounds may be to 
show how we might make selenium- 
containing therapeutic agents for other 
diseases’. Selenium deficiency has been 
linked to survival rate in HIV infection 
and also to mutation of otherwise be- 
nign viruses, which can then cause heart 
damage in experimental animals. 

The compounds have, of course, now 
been patented. 
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