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DRUGS COURIER

The brain is the most complex organ of the 

human body. Because it is so important, it is 

extremely well protected. A thick layer of bone 

and membrane stands between the brain and the 

outside world. It ensures that all kinds of external 

things - nails, teeth, poisons, bacteria, viruses 

and so forth - cannot reach the brain. Despite its 

obvious benefi t, the solid protective barrier sur-

rounding the brain also has a downside, because 

if something goes wrong, such as a stroke or the 

onset of Alzheimer’s disease or cancer, interven-

tion is diffi cult.

Things have been going wrong with increasing 

frequency in recent years. The Netherlands Brain 

Foundation calculated that in 2005 almost six 

million people in the Netherlands were suffer-

ing from some kind of brain-related disorder 

ranging from migraines to brain tumours. That 

number is rapidly increasing by almost 100,000 

a year. In almost all cases, treatment with drugs 

is impossible, since they are stopped at the 

so-called blood-brain barrier, a layer of con-

nected endothelial cells that only allows specifi c 

substances to pass. Most drugs are not among 

the substances permitted.

Pieter Gaillard, a Leiden-based researcher, has 

spent many years exploring ways in which to 

smuggle drugs into the brain. He discovered 

that a non-toxic variant of diphtheria bacterial 

toxin was capable of crossing the barrier. He also 

realised that the protein involved could be used 

as a vehicle to conduct proteins through the 

Brain-related disorders occur frequently. Since the brain is well protected 

from its environment, however, treating them is diffi cult. A Leiden-based 

researcher is developing a method of smuggling drugs into the brain 

nevertheless.
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blood-brain barrier. ‘To our surprise, many of the 

components that we required had already been 

clinically tested but had not been patented. Since 

no one before had been aware of the situation, 

we were able to patent the new combination.’

Together with partners from Leiden University 

and the business community, Gaillard formed 

the company to-BBB in order to further develop 

the invention. Everything went well and potential 

customers and investors quickly showed inter-

est. Gaillard and his team then discovered that 

a Taiwanese research organisation had come up 

with a more elegant method. The organisation 

in question had developed minute fat droplets, 

liposomes, in which drugs could be packaged. 

The outsides of these droplets were coated with 

glutathione, a substance capable of crossing the 

blood-brain barrier. ‘The liposomes function as 

Trojan Horses, as it were, in transporting the 

drugs into the brain. We were able to secure an 

exclusive patent on the method before pharma-

ceutical companies became aware of it and are in 

the process of concluding agreements with them 

to test the technology on their drugs.’

Currently to-BBB is also cooperating closely with 

the Netherlands Cancer Institute and Antoni 

van Leeuwenhoek Hospital. The organisations 

are jointly developing a new drug against brain 

tumours. They are mainly using the Taiwanese 

technology for the purpose. Their own technolo-

gy based on the diphtheria bacterial toxin proved 

more diffi cult to apply. As Willem van Weperen, 

commercial director of to-BBB, explains, ‘That 

method is still in the pipeline but its safety 

profi le is more diffi cult to develop in commercial 

terms. Following repeated administration, the 

diphtheria protein can cause a broad range of 

reactions in the body. It is also more diffi cult to 

produce and test in terms of effectiveness and 

safety on a large scale.’ 

According to Van Weperen, application of the 

technology in the battle against brain tumours 

is only the beginning. ‘The great thing is that 

liposomes can in principle be fi lled with a wide 

variety of drugs, ranging from cytostatics and 

virus inhibitors to drugs used in the treatment of 

Alzheimer’s disease.’ There is therefore hope for 

patients throughout the world.

University: www.leidenuniv.nl

Valorisation: www.luris.nl

Partner: www.tobbb.com

Leiden spin-off crosses 
blood-brain barrier


