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A bio-artificial pancreas could benefit
200 million people world-wide

The BARP (Bio-Artificial
Pancreas) project has brought
together five high-tech SMEs
and five research labs to find

a replacement for daily insulin
injections in the management
of insulin-dependent diabetes.
Transplants of complete pan-
creases are impractical, so the
researchers have developed a
semi-artificial system in which
pancreatic cells from pigs or
cows are enclosed in a syn-
thetic polymer membrane
that prevents rejection.
Progress has been excellent,
though a commercial product
is still some years in the
future. The implant will signif-
icantly improve the quality of
life for many people with
Type 1 diabetes, which affects
up to 5 million in Europe and
some 30 million world-wide.
European Commission support
has been essential for such an
ambitious project, say the
researchers.
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The plastic pancreas
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Because of its wgﬂd—vﬂde‘g\ogressnon,
the World Heflth Orgamsathq has

likened diabgtes to an epidemic,” Alain
Belcourt, research director at the Europkn
Centre for Diabetes Study (Centre ===
E;a'opéen d’Etude c}v"bl&aé’hﬂ— CEED) in

people wnth Type 1 (insulin-dependent) dia-

betes, insulin injections several times daily
are a poor substitute for a healthy pancreas.
Even with the latest insulin pumps and
blood glucose monitors, injected insulin
lacks the precision and speed of response
needed to control glucose levels properly.
Problems of rejection, and the usual short-
age of donors, mean that pancreas trans-
plants are unlikely to solve the problem.

A more promising technique is to trans-
plant just the insulin-producing cells. The
BARP project, co-ordinated by CEED, is
using this approach to make good progress
towards an implantable ‘bio-artificial’ pan-
creas. The CRAFT project brought together
five high-tech_SMEs — two French medical
device manufa%lurers, anﬁi cell c;ﬁ;re spe-
diglists from BelgiuPg, Gefmang and
Swédgr:_ - apdAﬁve research Iaboratones
They aihgd to produce | device r roughlx
the size of &anrette pagket that cambe
implanted in the, pentongal cawtymnthm
+the abdomen and ill fuctiom¥or several
years Befasg it needs fajigafeplaced. . - -
“When the project finished in May 2000
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there was still plenty of work ahead,” stress-
es Dr Belcourt. Human trials will not begin
for another two or three years, and a com-
mercial product will take up to ten years.
But he is confident that Type 1 diabetes
sufferers will eventually be spared the hassle
aer‘Rchological pressure of insulin injec-
tions. “It uestion of when, not if, we
succeed,” he s i
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Eafic s or cattle

R, the probljm of dond shortage,
Dr Belcourt explains. At present it is not
feasible to transplant just the insulin-pro-
ducing cells, so the researchers work with
the so-called islets of Langerhans — micro-
scopic structures within the pancreas that
carry the insulin cells. Each human pancreas
has around a million islets, and the
researchers aim to get at least half this
number into the bio-artificial pancreas.

To transplant successfully without the dan-
ger of rejection, however, the cells must be
‘hidden’ behind a membrane that lets
through cell nutrients, glucose, oxygen and
insulin but blocks the body’s immune cells
and other products. Choosing the right
materials for the membrane and the sup-
porting structure that carries the cells is the
p%ct' est scigntific ‘allenge

Taking the | is afa have been
French medical device manufacturers
Laboratoire Pergpsfe Implant and Statice
Santé and ﬁ: biomaterial specialist

Percell M8lytica. Having experimented with

ﬂﬁge of different materials for the sup-

port and the enclosing membrane, they
have come up with a promising combina-
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Insulin injections could become
a thing of the past for diabetics

tion that keeps 80% of the cells alive over a
five-month period. Details are sketchy,
the project’s
ne of the dis-
ed.
eakthrough,”
says Dr Belcourt, “but we are continuing to
develop even better materials. For the
implant to be practical, we need the cells
to survive for at least a year and preferably
much longer.” There is no way to acceler-
ate the ageing process, so checking long-

term survival rates involves a lot of waiting.

Success on the horizon
There will be a lot of waiting, too, before
the bio-artificial pancreas comes onto the
market. But while BARP is just one of sever-
al new approaches to the treatment of dia-
betes, the researchers are confident that
they will succeed. The implants have been
tested in ‘mini-pigs’ weighing around 30
kg, and large animal studies are now begin-
ning. “Human trials will take another two
or three years, and we should have a com-
mercial product in five to ten years,” says
Dr Belcourt.
With 300 implants needed for the small-
eam feels it has demon-
strated that the devices can be made in
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quantity. That’s just as well, since Europe

alone has almost five million Type 1 diabet-
ics, most of whom would be candidates for
the implant. Cost is also a driving force.
Although no-one yet knows the cost of
treatment by implants, it may well be less
than the estimated total of €7,500 every
year that each patient needs for insulin,
syringes and medical supervision.

“The commercial device will probably be
manufactured either directly by Laboratoire
Perouse Implant, or by a third party under
licence from another partner, Statice
Santé,” says Dr Belcourt. Laboratoire
Perouse Implant, Percell, Statice and the
Université Catholique de Louvain, one of
the project’s many research providers, form
a core group responsible for the project’s
intellectual property.

“Such a large and complex project would
not have been possible without financial
support from the European Commission,”
says Dr Belcourt. The project has also led to
valuable networking and spin-offs, he says.
Statice, for instance, did not join the proj-
ect until part-way through and was previ-
ously unaware of Laboratoire Perouse
Implant. Now, though, the two companies
have a close working relationship and have

embarked on other projects together.
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