
In May 2011, 2-month-old Iyaad Syed was close to 
death due to a virus infection in his liver. The only 
hope seemed to lie with a liver transplant, but the 

waiting lists are long and the surgery is very invasive. 
In November, however, it was announced that Iyaad 
had been cured by a team at King’s College Hospital, 
London, without the need for major surgery.

Backup liver
In a bold leap from the research bench to clinical 
application, liver cells from a donor had been injected 

into Iyaad’s abdomen. The cells had taken over the roles 
played by healthy liver cells, such as removal of toxins 
and synthesis of important proteins. This gave Iyaad’s 
ailing liver time to recover, and now he is completely 
healthy.

The key to the success of this procedure was the 
coating given to the donor cells before they were 
injected. Normally, when foreign cells enter the body 
they are recognised and hunted down by a type of 
white blood cell, T lymphocytes — known as killer T 
cells.

Foreign cells, or infected body cells, are given away 
by the antigens on their surfaces. The T cells detect 
these unfamiliar surface molecules and destroy the cell 
that carries them (see Biological ScienceS Review, Vol. 
19, No. 4, pp. 34–37). This immune response can cause 
the rejection of transplanted organs, and explains why 
transplant patients are given immuno-suppressant 
drugs, which they have to take for the rest of their 
lives. However, Iyaad will not have to take immuno-
suppressants, as his killer T cells are unaware that the 
donor cells he received were foreign.

Encapsulated in alginate
Before the donor cells were injected, they were 
encapsulated (wrapped up) in alginate. This is a 
component of the cell walls of brown seaweeds (algae).

Seaweed-coated 
cells save boy
Over 100 people die every year while waiting for organ transplants. Liz Sheffield looks 
at a new technique that cured a 2-month-old boy’s liver disease and could reduce the 
need for liver donors
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Alginate in action: molecular caviar
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The discovery that this polysaccharide could be 
made to form beads launched a host of new applications. 
Plant scientists used alginate-coated embryos to make 
artificial seeds, and trapped micro-propagated shoots 
in alginate beads before freezing them for future use. 
Soil scientists encapsulated growth-promoting bacteria 
to provide nutrients to impoverished soils. Molecular 
chefs made ‘bubble food’ from liquids that burst in the 
mouth, delighting adventurous restaurant-goers.

Alginate allowed the team from the Institute of Liver 
Studies to cure Iyaad (see Figure 1). The coating on the 
donor cells allowed small molecules to pass in and out, 
but hid the surface antigens of the donor cells from 
Iyaad’s immune system. Professor Anil Dhawan, who 
led the team, says that more research will be needed 
to ensure that the technique will work reliably in other 
patients, and so there is no immediate end in sight to 
the need for organ donors.

Find out more about the useful products we get 
from plants and fungi in the February 2012 issue of 
Biological ScienceS Review.

Question
More than 8000 people in the UK are currently 
registered as needing an organ transplant. What 
can you and your friends do about that? Click on 
www.uktransplant.org.uk/ukt/

Weblinks to follow up
News item explaining the procedure:  
www.tinyurl.com/c4enksb

Interview with Professor Anil Dhawan and discussion 
of the possible future for the technique:  
www.tinyurl.com/br4fymg

How to make alginate beads:  
www.tinyurl.com/coqy593

How artificial seeds are made:  
www.tinyurl.com/cwnl8a6

Watch pea ravioli being prepared and eaten and 
discover how bubble food first started:  
www.tinyurl.com/ccz325s

Figure 1 How to produce encapsulated liver cells. (a) Healthy liver cells are taken from a donor 
and dissociated from each other (b). (c) They are mixed into a solution of sodium alginate. 
(d) When dripped into a solution of calcium chloride the cells become trapped in beads of 
alginate and can be strained from the liquid
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A molecular 
gastronomy 
dessert
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