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Molecule factory

Partnership between the Applied Toxinology Center
and a pharmaceutical company results
in an analgesic that is more potent than morphine

ISublisdecal din faine NNR

ew active ingredienis, disove
red by a group of rescarchers
friam Sdor Paubo, have shown
great pharmeacelogical poten-
tial for alkeviating pain and
comtrolling blood pressure, as
indicated by tesis carried oul
with molecules synthesized
Froam the wenodn of the ratthesnake [ Crofalnid fer-
rificies) and of the jararaca { Borfrops fenaraca),
Ol pure mobeoules extrcted from a sponge
are capable of reducing tumors, but cannot yet
b revealed because they are ab a stage of rese-
arch that calls for secrecy.

Since its createon, the Applied Toxinology
Center (CAT), housed in the Butantan lstitute,
has -'IIIL'..'H.I'!.' 1.1!,""11hil|.1! X palent Foguecsis The
st recent dials wiih a substance. obtinsd
Irewn rabtbesiake venoi, which, in o sngle dose,
reveshed an analpesic power G600 Himes maore po-
tend than morphine, an effect that is prolonged
foar o 1 five diys withoast any side effects: The
first patent, deposited i March 2000, derived
froam the stucdy not only of the jararaca’s venom,
but akso in this snake's brain, where 17 peptides
were fond that resull from a cham of amino
scids with antibypertensive propertics baptiziad as
Prasins I;'r||.|-|||.'|-|.'|||1|.|h Vil i iclase sndsibitors ),
The reseanches were carmad oot in parinership
with the BErasilian I.l'!l..lllll.l-t eyilical i|h|ul-1r:.'. f
presented by the Muaormacentical Consartiom
[ Coantar], made up of the Labworatonics Baolab-
Sanues, Linido Ohdmica and Biosiniética.

The stardis thit nesulied incisodating the nio-
levules responsible for the analgesia have o
redl a long road, Vital Brazil, who founded the
Faatamtan Tasteiote amd was g |1i|.:-|1n,'r i the sty
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dy of snakes in Brazl and the Braslian precursor
in the meedical application of animal toxins, shio-
wed the analgessc elfect of ratthesnake venom at
thi beginming of the 205 century, Professor An-
tonie Cardos Martins de Camargo, the coordi
nator of the CAT, which is one of the ten Rese-
arch, Innovation and Diffosaon Center (( :.,."|1i-ei\.'l
createdd by FAPESP in 2000, pecalls that the rese-
archer wsed, effectively, diluted ranbessake venom
(4151 pﬂrirmn with chirinic |'|-:ti1h_ *The RS v IRE]
wsed was very mch diluted, almost homeopa-
thic, but the patients felt very well”, he savs.

It was fidllowing these observations that re-
searchers from Butantan managed to carry oul
# pharmacological chancterieation of the subs-
tapce contained in the raitiesnake venom, bl
ol the active i1:||._,;_n,1.1'u,'|:||, that 5. the molecule
or the molecules responsible for this effect. This
i1l1l!|' i'rn..'n'l'n: I.‘lhhih]l,‘.. .1.,...|.:-h;|.i:|||!|| 1] l'.:.||1:|.|1'541.
with the creation of the CAT, which miade it
iﬂ'iwil'lh' lay sl up the infrastructure needed for
isalating, chermically idennifving, and synihesi-
Fim the wctivie substance,

Effects reproduced - As these mindeoules ame
minerity compondnts in the venom, isolating
U and chinracterizing them is & verv complex
task, which calls for speciilists in the subject and
specific imstruments, such as the muass spectros-
CORpY Apranius, lundamental for 1|.:|-.~r|11i|11n1:
it midecular strocture, “Afier several falures,
wie maiaged too make i, thanks 1 the work of
the rescarchors from the Butantan Institute, like
Yara Cory and her postgraduate pupal Gizdle
Picodo, and of a Japanese rescarcher, Katsuhino
Ronne, 4 specialist in purification who worked
with us lor three vears as the holder of a 2cho-




Bialab's production Hne:
new pharmacedtical products
developed in Brazil




|:|:'5.'h|:|'| from FAPESP", {'.u.rr'lurgu IR
"Al the end of last year, we managed to
arrive af one of the molecules responsi-
bl for the analgesic effect”

Thie mobecule was isolated, its struc-
ture identified, and then synthesized.
Tests proved that the synthetic molecule
isaalaned rniln‘u;|1.:|.'nu1.| Ihq' .'.lnu]B&:-l'L' ufﬁ:t'l;h.
“It has an effect similar to. morphine,
but is-far more polent and [asting, and
without any side effects identified up
1o this moment. Purthermore, the pro-
duct is sdministered orally” he stresses.
Morphineg, on the other hand, which is
standard for analgesia, acts for a short
period of time. To pet the same effect as
the first dose administered the quantity
taken has to be increased, which results
in a cumulative effect on the arganism
and, in some cases, on dependency, The
tests with the new analgesic were carri-
ed out on animals and still have to be
confirmed in human beings, in the so-
called phase 3 and 4 clinical 1ests,

ight away in the precli-
nmical tests carried out
with the antihyperien-
sives obtained from ja-
FATACA VT, NEW Pro-
perties that are not to
be found in the first
patent were discover-
ed and patented, Tests
were carried out that
showed important dif-
ferences betwoen these and the antiby-
pertensives of this class that exist in the
miarket. These differenocs may improve
the quality of the treatment of hyper-
tensive individuals.

Yet another activity of these mole-
cubes not related to the one that was
first identified is often discovered. This
i5 the case of pne of the Evasing that in-
fiuences the permeability of fon chan-
nels and modifies the response of the
stimuli, such as happens, for cxample,
with the stimulus that leads to miuscle
contraction. This property may have ano-
ther therapeutic application besides the
hypertensive activity; such as in the tre-
atment of diseases that affect the cens
tral nervous system. The new discoveri-
5, as well as the paths folbowed by the
synthesized malecule imside the orga-
nismy, resilbed in fwo other patents, fi-
led in Brazl, in the United States, in the
Evropean Commmunity, and in Japan.

At the current stage af the researnch,
the best Evasins, which have greater effe-
ctiveniess and fewer side efffects, ane being
picked to develop the antihypertensives.
The Federal University of Minas Gerais
(UFMG) has been working along two
limses, O of them deals with the search
for formulations capable of making ef-
fective their administration orally, since
the peptides are destroyed by the diges-
tive tract, The other 15 assessing the anti-
hypertensive action of four of the 17 new
p-tplidr.‘:'. Toandd in the j.qmr.u;ﬂ'ﬁ VETHIML.
Genetically modified rats with hyper-
texesiom, bred in the |.a|.'r|:l.r.'|l|:rr].'. ke E_i.'ﬂ:‘l:l
dosages: of each one of them and are
subject 1o full time monitoring.

Promising results - The results achie-
wod up until now, both with the analge-
sic and with the hypertensive, have been
wETY Fm1r|1:'.'||:||5, as the partners fronm the
mdustry attest. "We went far beyond
whene we i|:!.15;l‘|.-t|.|. il I|'|-r |:'-|.|'I.‘-r:l". 24
Cleiton de Castro’ Marques, a vice-pre-
sichent ol the Castro Marngques Group,
which includes Biolab-Sanus and Unifio
Chulmica, two of the companies taking
part in the consortivm, The beginning
of this partnership took place after a talk
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berween Professor Camargo and physi-
cian Mircio Falei, the medical director
of Biosintética, the other member of
Coinfar. “When he talked 10 me about
the kind of project he was developing,
glimpsed the possibility of having, at a
single place in Brazil, new products being
discovered in an intense and rapid man-
ner’, sayvs Falci. This was the beginning
of the partnership between the pharma-
ceutical industry and the CAT. “We per
ceived the possibility of having a basis
for developing a line of pharmageutical
products that could end up reaching the
rirket”, sys José Fernando Leme Ma
galhdes, the Castro Marqoes Group's
corpoTite director for slr.'l.lqgic nifaim,
The consortium was formed becau-
i it waoukd be more difficull for each
one of the companies individually to ha-
ve the prowess to accompany the rami-
fications of the project, Within this sce-
nario, the businessmen began to look
with muore attention at the details af the
products in transformation. Up until
now;, each one of the: thrée companiss
that make up the consortium has now
pit LS5 1 million of its odwn funds into
the rescarch, to a total of 1SS 3 million.
But from here onwards, the spending



will be higher, with the certification of
the tests and putting together the dos-
sier that will be forwarded to the Brazi-
lian and international regulatory agen-
cies, for the product to be approved.
This form of work and new invest-
mients should alse serve for one of the
most recent novelties to have lefi the
CAT's benches, with the suppornt of Coin-
far, The product, whose preliminary re-
sults are heartening, has anticarcinogenic
properties and is obtained from sponges.
“The tests with the pure molecule cau-
sed an extremely significant reduction in
some kinds of tumors”, Camargo savs.
Sponges are very simple invertebra-
te animals that live stuck to rocks and
other marine organisms, To feed them-
selves and to grow, they produce toxins
that put their predators to flight from
the places they inhabit. Knowing abous
this, the researchers went after these to-
xing to book for possible applications for
them. This molécule was isolated and its
structurg determined by mass specin
mietry, Thee next step is to get it in synith
tic form, The studies are part of a pro
gram of the CAT for developing toxing
from maring animals, with an applicati-
on in many arcas. " Just (o mention one

example, AZT, an antiviral used in the
treatment of Aids, was produced from
the toxin of & sponge”, Camargo says.
With this broad range of research,
Butantan's Toxinology Center is descri-
bed by Castro Marques as a molecule
factory. With the good news from the
CAT, Bialab and Unido Quimica are
committed to investing in research and
development, to improve their compe-
titivemess. This year, the group set aside
5.3% of their sales in the pharmaceutical
ares, which in 2003 were RS 419 million,
for research. The money injected will
therefore amount o RS 22.2 million.
The investment covers everything from
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innovative products to the development
of néw pharmaceutical forms, new con-
cepts, and clinical studies,

The partnership between the com-
panies and research centers started nine
yeirs ago, with the Institute of Nuclear
Energy and Rescarch {Ipen), and resul-
ted in Bandgel, a hydrogel for the treat-
ment of burns. The product acts as a
protective barrier, making possible a
rapid recovery of the tisswes ai the pla-
ce of the burn.

Business philasophy - "We have rea-
ched the point today at which we have
received more proposals than our capa-
city for investing”, Castro Marques re-
ports. For him, research is of prime im-
portant for the industry in Brazl Since
the Law on Patents came inio force in
Brazil in 1996, the domestic companics
began tobe concerned with the need fior
developing new products, as the major
international companies do. “We have o
invest and to create technology, because
the market will be made up, on the one
side, by innovative companies, and, on
the other, by companics making generic
and similar medicines and popular pro-
ducts”, he says. The same philosophy
provides the bearings for Biosintética,
which has been working in partnership
wilh universities since 1993, 1o develop
products. Every year, it invests 2% of its
net sales of aboart RS 260 million in rese-
arch, which works out at RS 5.2 million.

According to Falei, who is from Bio-
sintética, one of the results of the part-
nership with the CAT, besides the pro-
mising - drugs, was the laying of the
bases for defining a policy for the phar-
macentical industry. The first pillar was
the creation of the Pharmaceutical In-
novation Management Agency (Agif),
which brings together specialists capa-
ble of making a well protected patent,
and has the task of identifying bottle-
necks in the route by which discoveries
are transformed into produocts.

For Magalhies, the objective of in-
novation is the market. And success is
the greatest stimulus. ™1 am sure that
when ane of these innevative products
reaches the market, many other com-
panies are also going to want 1o myest.”
The capacity for putting onto the mar-
ket a new product, with a higher added
value and commercial appeal mativates
the compsetitin. -
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