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Lipid-based therapeutics: 
a different approach 

T he expansion in the number  of avail- 
able  targets genera ted  by genome  

and pro teome  sciences, combined  with 
the rapid  advances  in other  discovery 
technologies, mean that the major players 
will remain  focused on smal l -molecule  
drug discovery programmes. But is target- 
ing drugs that interfere with protein  
action too narrow' an approach? 

Wrong philosophy? 
The p rob lem may be one of basic phi- 
losophy, according to Dr David Horrobin, 
CEO of Scotia Pharmaceuticals  (Stifling, 
UK) (Figure 1), who  estimates that cur- 
rent drug discovery strategies are aiming 
at less than half of  the potential  targets. 
With the except ion  of ant imicrobial  
agents, most small-molecule drugs block 
receptor  function or enzyme activity, 
whereas really successful agonist or acti- 
vating drugs remain relatively scarce. 
Effective therapeut ic  agents in the latter 
category tend to replace systemically cir- 
culat ing hormones ,  or be appl ied  topi-  
cally (such as 13-agonists for asthma) or 
used only for short time periods (such as 
in prevent ion  of  platelet  aggregat ion  
during heart  surgery.). Existing methods  
of drug delivery cannot  adequate ly  imi- 
tate the local action of  locally p roduced  
natural compounds  nor can they imitate 
activity that is d e p e n d e n t  on rapid  ap-  
pea rance  and d isappearance .  In addi- 
tion, overemphas i s  on single pro te ins  
and assumptions  that prote in  structures 
in vitro (in aqueous  solution or as crys- 
tals) represent  in vivo structures (many 
membrane  proteins are at least partially 
in a hydrophob ic  environment)  ignores 
the complexity of molecular interactions. 

Scotia pursues  research aiming to re- 
dress underactivity of enzymes or recep- 
tors; hence  the interest in l ip id-based  
therapeutics.  Lipids modula te  the en- 
v i ronment  and activity of  membrane  
proteins,  including receptors,  ion chan- 
nels, ATPases and componen t s  of cell- 
signalling systems. Cellular, nuclear and 

mitochondrial  membranes  contain about 
100 major and 1,000 minor  lipids, each 
with a specific function, and membrane-  
protein  activity can be  radical ly a l tered 
by changing membrane  composi t ion .  
Recognizing this has led to re-evaluation 
of the e t io logy of schizophrenia  - a 
major disease  target for Scotia. The hy- 
pothesis that abnormal membrane struc- 
ture leads to the observed disturbance of 
several neurotransmitters in this disease 
genera tes  new concepts  for antischizo- 
phrenia drug development.  

There is reticence among b iopharma-  
ceutical  compan ies  toward  deve lop ing  
l ip id-based  drugs: lipids are labile, and 
bioactivity requires all bonds to be in the 
c/s-orientation. High temperatures cannot 
therefore  be used in product ion  - en- 
zymes or  low- tempera ture  catalysts are 
required.  Nevertheless,  Scotia's success 
to date merits reconsideration of lipids. 

From small seeds... 
Scotia's staff of 400 are dis t r ibuted 
among several  sites in the UK, Canada 
and Sweden  (Figure 2). Listed on the 
London Stock Exchange in 1993, its cur- 
rent turnover  is a round £20 million but, 
based on its intellectual p roper ty  and 
produc t  pipeline,  it is va lued on the 
Stock Exchange at £500 million. Scotia 
res t ructured its business in early 1997 
around four operating subsidiaries: 

Scotia Pharmaceuticals:  to commer-  
cialize the company ' s  lipid technol-  
ogy in the pharmaceutical  market; 
Scotia QuantaNova:  to deve lop  the 
ant icancer  pho todynamic  therapy 
market; 
Scotia LipidTeknik (the Swedish 
c o m p a n y  LipidTeknik acqui red  
since Scotia's Stock Exchange flo- 
tation in 1993): to use its lipid purifi- 
cat ion and formulat ion skills to de- 
velop new delivery and formulation 
systems for the pharmaceut ica l  and 
skincare industries; and 

Figure 1. Dr Daw'd Horrobin, 
CEO o f  Scotia Pharmaceuticals.  

Efamol Nutrition: to commercia l ize  
the OTC nutri t ional  supp lements  
and veterinary range of products. 

Scotia's first-generation products have 
been  based  on natura[ oils. Most widely 
known,  and a major source of income, 
are the OTC products  der ived from 
Efamol Nutrition. Based on evening-  
pr imrose  oil, and some supp l emen ted  
by marine oils, these are rich sources of 
the essential fatty acids "#linolenic acid, 
e icosapentaenoic  acid and docosahexa-  
noic acid. Efamol Nutrit ion's yea r -end  
results were  up by 7% in 1996 at £8.4 
million, with a major late t rend for 
growth that has been  sustained in 1997. 
Scotia's fundamenta l  research on lipids 
as active drugs and as formulation agents 
is now leading to second-genera t ion  
products  based  on single chemical  enti- 
ties and novel drug-delivery systems. 

F o c u s  o f  r e s e a r c h  
The company now" focuses internally on 
the four therapeutic areas of cancer, dia- 
betes, dermato logy  and psychiatry,  and 
is licensing out products in other areas. 

In-house programmes 
Within oncology,  drugs under  develop-  
ment fall into two gro'aps - those associ- 
ated with photodynamic therapy (Foscan 
and the newer  SC102 and SQ400) and 
l ipid-based drugs, some of which selec- 
tively kill cancer  cells and prevent  
metastasis,  reduce  toxicity of other  
chemotherapeut ics ,  or  act as anti- 
cachexia agents. 
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UPDATE 

Figure 2. Scotia's newly refurbished Callanish facility on the Isle of Lewis, 
Scotland, UK. 

Scotia believes that CNS disorders are 

based on abnormalities in cell signalling 
and nerve membranes, rather than indi- 
vidual neurotransmitters or receptors. 
Abnormal activity of phospholipase Az 
in schizophrenia damages cell mem- 
branes, and Phase II trials of an enzyme 
inhibitor are promising. A neurotrans- 
mitter-based drug combination targeting 
multiple sclerosis is now entering Phase 
III trials, and preclinical evaluation of 
compounds for other CNS disorders is 
under way. 

Scotia has tackled the long-term com- 
plications of diabetes (retinopathy and 
neuropathy) by cell-membrane modu- 
lation. Although disappointed that the UK 
Committee on Safety of Medicines did 
not approve Tarabetic (~/-linolenic acid), 

Scotia believes it can address the issues 
raised, and is developing a further prod- 
uct, SC103 (ascorbyl ~-linolenic acid). 

Dermatology represents a huge, 
largely underexploited market. The 
incidence of eczema has risen rapidly in 
the past 20 years, with around 20% of 
children tinder 5 years of age affected. 
Scotia already sells £7 million annually 
of a y-linolenic acid-based product 
(Epogam, for treating atopic eczema) in 
the UK alone, and the UK represents 
less than 5% of the world market. 
Approval is also being sought for a 
product to treat seborrhoeic dermatitis, 
estimated to affect, to vawing degrees, 
10-20% of the population. Through 
LipidTeknik, Scotia is also developing 
less allergenic formulations for improved 

uptake of topically applied drugs, with 
the goal of providing a formulation 
range for all dermatological condition< 

Licensing out 
Licensed-out products contribute signifi- 
cantly to Scotia's balance sheet. ~Ihe 
company has partners who bear the  

cost of development and marketing 
patented chemical entities; Scotia retains 
t h e  manufacturing rights and revenue 
is derived from bulk sales and royalties. 
Among such products is Efamast, 
approved in 1990 for treatment of 
non<ancer breast pain. In the UK, sales 
have now" reached £9 million, with 
an 18% annual increase, and Scotia is 
now seeking to expand sales inter- 
nationally. The company intends to li- 
cense out other products for a range of 
disorders. 

Next wave? 
With a strengthening product portfolio 
and a strong basic research program, 
Scotia's progress is leading many to look 
again at lipid-based therapies. Lipid 
drugs that modify raembrane structure, 
patterns of second-messenger produc- 
tion, protein-protein interactions, or ac-  

t ivity of gene expression may well con- 
tribute to the next wave of therapeutic 
agents. If so, Scotia is well placed to ride 
the crest. 

Clare Robinson 
fax.. +44 1603 456844 

Update  on Scotia 
In the last week of September Scotia announced it had signed two new licensing agreements covering the further develop- 

ment and commercialization of Foscan®, one of their anticancer photodynamic therapy agents. The agreements, with 

Boehringer Ingelheim and Kyowa Hakko, will bring in up-front and milestone payments of $54 million, plus around 25% of 

future sales revenues. 

Scotia also signed a collaborative agreement this month with US company Supergen. Supergen is planning to use Scotia's 

novel platform technology Combinatorial Lipid Chemistry (CLC) to develop an anti-obesity drug and an agent to stimulate 

bone marrow function. CLC comprises twenty lipids with different biological properties, which can be linked together or to 

other drugs using novel linking techniques developed by Scotia. 
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